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Resumo

A perspetiva dos doentes é considerada cada vez mais importante nas tomadas de decisdo ao
longo do ciclo de vida do medicamento. Deste modo, tem-se vindo a investigar as melhores
abordagens para recolher dados da experiéncia de doentes para informar processos de tomada

de deciséo que sejam centrados N0OS Mesmaos.

O presente estudo tem como objetivo apresentar uma visao geral de duas metodologias usadas
na recolha de dados da experiéncia dos doentes: resultados reportados pelos doentes e
preferéncias dos doentes (das expressdes originais na lingua inglesa “patient-reported
outcomes” e “patient preferences”, respetivamente). No contexto deste objetivo, este estudo
propbe-se ainda a apresentar um estudo de caso sobre o uso destas metodologias no mieloma
maltiplo com o intuito de discutir exemplos reais da sua contribui¢do para melhor informar os

processos de tomada de decisao.

Uma pesquisa bibliogréafica foi realizada na base de dados PubMed em dezembro de 2021 e
posteriormente em agosto de 2022 para identificar artigos que abordassem o uso de dados da
experiéncia dos doentes, resultados reportados pelos doentes e preferéncias dos doentes ao
longo do ciclo de vida do medicamento. Adicionalmente, foi realizada uma pesquisa no motor
de busca Google entre janeiro e agosto de 2022 para identificar literatura cinzenta relevante.
Posteriormente, os documentos identificados foram selecionados com base nos critérios de
selecdo. Finalmente, a bibliografia dos artigos selecionados foi revista para identificar

publicacGes adicionais.

Tomando como ponto de partida uma breve apresentacdo sobre dados da experiéncia dos
doentes, este trabalho discute a utilizacdo de dados reportados pelos doentes e de preferéncias
dos doentes, descrevendo os seus potenciais papéis ao longo do ciclo de vida do medicamento,
principais aspetos metodologicos, desafios, iniciativas recentes e recomendagdes, conforme

descrito na literatura.

As referidas metodologias tém o potencial de informar varias etapas do ciclo de vida do
medicamento. No entanto, existem ainda alguns desafios por ultrapassar. E impreterivel
fomentar a colaboragdo internacional e desenvolver orientagfes claras e harmonizadas. So
assim seré possivel incluir eficaz e sistematicamente a voz dos doentes no desenvolvimento de
medicamentos e na prestacdo de cuidados de salde que verdadeiramente valorizem as suas

necessidades, prioridades e valores.



Palavras-chave: Dados da experiéncia de doentes; Resultados reportados pelos doentes;
Preferéncias dos doentes; Ciclo de vida do medicamento; Mieloma multiplo.



Abstract

Patients’ perspective has become increasingly important in decision-making throughout the
medical product life cycle. Therefore, multiple stakeholders are investigating the best
approaches to collect patient experience data to inform patient-centric decision-making

processes.

The objective of the present study is to provide an overview of the landscape regarding two
methodologies used for the collection of patient experience data: patient-reported outcomes and
patient preferences. Drawing on the knowledge from this overview, an additional objective of
this study is to present a case study on the use of patient-reported outcomes and patient
preferences in multiple myeloma to discuss real examples of the contribution of these methods

for better informing decision-making.

A literature search was conducted on PubMed in December 2021 and August 2022 to identify
articles addressing the use of patient experience data, patient-reported outcomes, and patient
preferences in the context of decision-making throughout the medical product life cycle.
Moreover, a Google search was conducted between January 2022 and August 2022 to identify
grey literature relevant to the research objectives. Identified documents were screened in a two-
step approach based on the selection criteria. Finally, references in selected articles were hand-

searched to identify additional publications.

Taking as a starting point a brief discussion of patient experience data, this work discusses
PROs and patient preferences input over recent years by describing their potential roles
throughout the medicines’ life cycle, main methodological aspects, challenges, ongoing efforts
and initiatives to advance research and implementation, and key recommendations for future

research, as reported by the literature.

The increased focus on patient engagement has been proved by the growing literature and
initiatives on this subject. In fact, patient-reported outcomes and patient preferences have the
potential to inform multiple key steps of the medical product life cycle. However, these
methodologies face some challenges that have yet to be addressed. It is vitally important to
foster international multistakeholder collaboration and develop clear and harmonized guidance
for the use of patient-reported outcomes and patient preferences. Once this is achieved, it is
expected that systematic and effective collection, analyses, and sharing of patient input will

maximise its utility and greatly improve patients’ lives.



Keywords: Patient experience data; Patient-Reported Outcomes; Patient Preferences; Medical
product life cycle; Multiple myeloma.
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1 Introduction: Overview of Patient Experience Data

The increased focus on patient experience/engagement emerges from the goal to improve
patient-centric decision-making throughout the medical product life cycle (MPLC) (1). This
paradigm shift from disease-centred to patient-centred originates from the notion that patients
are the experts in their own experience regarding their disease/condition and treatments.
Moreover, since patients are the ultimate users of medical products, they should participate in
the decisions that directly affect their care by incorporating patient experience into regulatory

and clinical care decisions (2).

Patient engagement is defined by the Food and Drug Administration (FDA) as “activities that
involve patient stakeholders sharing their experiences, perspectives, needs, and priorities that
help inform” regulators, Health Technology Assessment (HTA) bodies, among others. This so-
called patient experience data includes information concerning symptoms and natural history
of the disease, the impact/experience of a given disease and its treatment on patients’
functioning and quality of life, patient preferences for outcomes and treatments, and their point
of view regarding unmet medical needs (Figure 1) (3-5).

A related concept to patient data is patient-generated health data (PGHD), defined as health
data collected by patients themselves (or when appropriate, by their caregivers), including
health history, disease symptoms, treatment history, biometric data, lifestyle choices, and
patient-reported measures (PROMSs). Examples of Patient-Generated Health Data (PGHD)
include data collected through smartphone applications or other devices (e.g., blood glucose
monitoring using home health devices/biosensors, exercise and diet tracking using fitness
monitors or mobile applications), and self-reported questionnaires about treatment side effects.
PGHD has the advantage of being able to be collected outside the clinical setting, providing
longitudinal data (with multiple time points of assessment) in-between medical visits in the

real-world context.
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Disease
symptoms

Disease
impacts (e.g.,
functioning
and quality of
life)

Unmet
medical needs

Disease
Burden

Treatment
burden

Preferences
(e-g.,
endpoints,
treatment
attributes)

Experience
with
treatment

Figure 1. Examples of patient experience data. Adapted from FDA (2).

Several authors advocate the need for patients to be at the heart of the medicine’s development
and evaluation processes, and that they should be engaged early in medicine development, as
their perspectives and experiences can help guide the decision-making process (e.g., clinical
trial design, selection of endpoints, and benefit-risk assessment) (6-9). However, currently, the

patient perspective is not yet entirely part of the formal assessment (6).

Despite the added value recognized, patient engagement faces some challenges that have yet to
be addressed. Some of the current challenges related to patient engagement implementation are

summarized in table 1.

Table 1. Challenges of patient engagement. Adapted from Hoos et al. and Lowe et al. (10,11).

Unknown return on investment from patient engagement activities

Timing and - ]
Institutional review board approval

budget concerns
The rapidity of medicine development

13



Development and validation of patient engagement tools (e.g., PROS)

is often slow and expensive

Compliance and
regulatory
challenges

Unavailable/few guidance for industry and regulators

Regulators slow or reluctant to adopt patient-generated data and real-

world data

No regulatory requirement to involve patients in medicine

development

Legal and regulatory restrictions on the industry’s communication

with patients

Lack of uniform, systematic, and robust methods for patient

involvement

Methodological

challenges

Risk for clinical trials to become unblinded

Patient views may conflict with regulators, clinicians, and researchers

Organizational

and clinical inertia

Inconsistent practices within and across stakeholders

Resistance to change from clinicians and researchers

Uncertainty regarding the feasibility of involving patients

Uncertainty regarding the most suitable methods for involving

patients

Negative

perceptions

Concerns regarding patient capability to participate in complex

medicine development conversations

Tokenism in patient engagement (e.g. patients may be involved but

their input is not truly taken into account)

Perception of patient engagement as a soft science

Need for a culture change to acknowledge the importance of patient

engagement

Evidence

Lack of robust evidence of the benefits and value of patient

engagement
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Patient experience data has yet to be globally collected with systematic, robust, and consensual
methods and there are uncertainties of how this information may be of best value to regulatory
decision-making. As highlighted by Simon et al., the challenge lies in developing methods that

accurately capture and quantify the patient experience and preferences with minimal burden
(6).

Notwithstanding the lack of a global framework, different stakeholders are engaging in efforts
towards this goal. Appendix 1 provides a brief description of examples of recent patient
engagement initiatives. On the other hand, regulators are also joining efforts for enhancing

meaningful engagement, which will be discussed in subsequent chapters.

Still, rather than individual stakeholder initiatives, a multistakeholder effort is necessary to truly
advance patient engagement. One example of such collaborative efforts is the FDA/EMA
Patient Engagement Cluster, a workgroup established in 2016 to exchange best practices on
patient engagement along the medical product life cycle. The idea underpinning the creation of
this cluster workgroup is that a strengthen international collaboration will further enhance the
Agencies’ engagement activities with patients. This is operationalized through regularly

scheduled teleconferences (expectedly 4 times per year) (12,13).

The evolving dialogue between patients and other stakeholders is expected to promote a culture
of partnership which can improve decision making regarding efficacy, safety and cost-
effectiveness analysis, prioritize the most valuable outcomes for patients, increase decision
transparency, and guarantee patient satisfaction by aligning the development of novel

medicines with patients’ needs (14).

Integrating the patient voice in medicines development and evaluation requires appropriate
methods for collecting patients’ experiences and perspectives. It has not been yet defined a
globally accepted set of methods for this purpose. Notwithstanding, the second guidance issued
by FDA in a series of four methodological patient-focused drug development (PFDD) guidance
documents discusses methods for collecting and using patient experience data and best
practices. This guidance focuses on qualitative, quantitative, and mixed methods. A brief
description of each method and respective examples are presented in table 2. The selection of
the most suitable method should be guided by the research objective(s) and question(s), target

population characteristics, and strengths and limitations of each approach (15).
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Table 2. Methods for collecting patients’ experience (15,16).

Qualitative Methods

Quantitative Methods

Mixed Methods

Uses direct
communication to
obtain a deeper

understanding of the

patient’s experience.

Collects  quantifiable
data (e.g., numerical
data) which IS

interpreted and analysed
through the application
of statistical methods.

Combines the use of
qualitative and
quantitative methods.
Qualitative and
quantitative methods
can be used
concurrently or
sequentially, provided

they are analysed and

facilitated discussions in
organized patient
conferences/meetings;

observations of patient

behaviour or events

Method Provides  unstructured interpreted together.
description in-depth data about the | Thus, quantitative |
' ) This approach may be
patient’s  experiences, | approaches enable )
o selected to confirm
priorities, preferences, | measurement, )
) _ results from different
feelings and needs, | comparation, or ) ]
i o ) methods, to investigate
capturing the exact | description of patient o
) _ ) existing
words of the reporter. experience information. | ) _
inconsistencies, or
when different
methods yield
complementary data.
One-on-one interviews )
_ Survey instruments
(semi-structured, )
with open-ended and
structured and )
fixed-response
unstructured); focus ) _ )
) questions; interviews
groups; Delphi panels; ] ] ) )
Examples Survey or questionnaire | combined with

administration of a
survey instrument with
fixed-response

questions.
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(e.g., social media
listening).

Self-administered:

paper-based, telephone-

|n_person; te|eph0ne; based, or electronic-

Administration o _ _
online/virtual video | based;

methods
conferences. Interviewer-

administered: in-person

or remotely.

Aside from the methods previously mentioned for data collection, data can also be collected via
passive or active means. Passive data, as the name implies, is collected without active
participation or interaction from the patient. Examples of passive data include sensors in
wearable and mobile devices or social media. On the other hand, active data collection requires

the patient willingness to actively provide data (e.g., data entry, or survey completion) (15,17).

Technology provides a unique opportunity for boosting passive and active patient data
collection. For instance, PGHD provided by personal devices (e.g., smartphones and
smartwatches) can passively collect relevant data to inform a trial. These devices can hold even
greater potential when paired with medical devices or active collection methods in order to fully
understand patients’ experiences with a disease and/or treatment. This enables a continuous
flow of data generated with less burden for patients, that otherwise would not be possible in a
conventional in-clinical assessment context. However, operational, and ethical constraints,
such as collection of sensitive data (e.g., location), and missing data, are preventing the
acceptance of such data for regulatory purposes, which means that meaningful/relevant data on

patient experience is continuously being wasted (15).

As previously mentioned, patient experience data needs to be captured through suitable and
robust methods to be proved useful. Two distinctive but complementary types of patient
experience data are growing interest among multiple stakeholders, named patient-reported

outcomes and patient preferences, which will be further discussed in the following chapters.
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2 Objectives

The aim of the present thesis was to provide an overview of the landscape regarding the patient

experience data use in decision-making throughout the MPLC, with a focus on the following

collection methods: patient-reported outcomes (PROs) and patient preferences. More

concretely, the objectives of this study were to identify which decision-points can potentially

include patient experience data, explore methodological considerations regarding PROs and

patient preferences, and map current efforts on patient engagement, namely published guidance,

and initiatives. An additional objective of this study was to review the literature on the use of

PROs and patient preferences in multiple myeloma in order to report and discuss real examples

of the contribution of such methods to better inform decision-making.

The study was guided by the following research questions:

1)
2)
3)
4)
5)
6)
7)

8)

9)

What is patient experience data?

What methods are being used to capture patient experience data?

What are PROs and patient preferences?

What potential roles may PROs and patient preferences play in the MPLC?

How are such methodologies being used to inform decision-making?

What challenges do PROs and patient preferences face?

What guidelines are available to inform the use of PROs and patient preferences in
decision-making throughout the MPLC?

Which initiatives are being undertaken to enhance the use of patient input in decision-
making?

What distinguishes PROs from patient preferences?

18



3 Methods

A literature search was conducted on PubMed in December 2021. This work was framed by
four sections: 1) overview of patient experience data, 2) PROs as a methodology for the
collection and use of patient experience data in decision-making throughout the MPLC, 3)
patient preferences as a methodology for the collection and use of patient experience data in
decision-making throughout the MPLC, 4) and a case study on the use of PROs and patient
preferences for the collection and use of patient experience data in multiple myeloma. Search
queries were developed based on the study objectives and research questions and included free
text terms in the title and abstract related to Patient Reported Outcomes and Patient Preferences
in the context of medicines’ life cycle. The search queries can be found in Appendix 2. Since
this field is rapidly evolving, the literature search was repeated in August 2022 to identify
eventual new literature, hence ensuring that no relevant studies were missing. ldentified

citations were downloaded into Mendeley reference management software.

Additionally, a Google search was conducted between January and August 2022 to identify
grey literature published by regulatory agency websites, HTA agencies, professional societies,
public-private working groups, and other relevant initiatives to identify current information and

experiences on patient involvement research provided by these stakeholders.

Publications were deemed eligible if they met the following inclusion criteria: any type of
document in order to be as comprehensive as possible (e.g., regulatory documents, HTA reports,
project or workshop reports, reviews, original research articles, books, and perspective articles)
1) reporting or discussing the use of PROs and/or patient preferences in decision-making
throughout the MPLC 2) or examining trends, benefits and/or limitations of PROs and/or patient
preferences. The following exclusion criteria were applied: 1) not written in English, 2) no full
text available, 3) published before 2012 (so that selected documents reflect the state of the art
regarding patient experience research), 4) literature reporting only the use of PROs or patient
preferences to assess satisfaction with health care services, 5) and studies regarding the use of

PROs or patient preferences in medical products other than medicines (e.g., medical devices).

The screening process was conducted in two stages. First, the title and abstract of each of the
identified articles and the table of contents or headings of grey literature were screened for
relevance based on the selection criteria. Then, the full text of potentially relevant documents

was reviewed against the same criteria to confirm the relevance of each document.
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Reference lists from eligible articles were hand-searched to identify additional relevant
publications. Newly identified publications were added to the initial list. After excluding
duplicates, these publications were also screened for eligibility using the same process

aforementioned.

20



4 Results and Discussion: Methodologies on The
Collection and Use of Patient Experience Data in
Medicines’ Life Cycle

4.1 Clinical Outcomes Assessments

In order to use patient experience data for medicine’s assessment, it is necessary to develop
reliable and validated instruments that allow data collection directly from patients, which can
then be used to provide a more robust measure of clinical outcomes. The relevance of these
tools is that they offer a means for direct measurement of which clinical outcomes, patients find
most relevant, and they are intended to determine, from multiple perspectives, whether a

medicine shows clinical benefit (18).

The so-called clinical outcomes assessments (COAs) may be defined as an assessment of
changes in how a patient feels, functions and survives and are divided into main four categories:
patient-reported outcome (PRO), clinician-reported outcome (ClinRO), observer-reported

outcome (ObsRO) and performance outcome (PerfO), as summarized below.

Patient-reported outcomes: according to the European Medicines Agency (EMA) “any
outcome evaluated directly by the patient himself and based on patient’s perception of a disease
and its treatment(s) is called patient-reported outcome (PRO). The term PRO is proposed as
an umbrella term to cover both single dimension and multi-dimension measures of symptoms,
health-related quality of life (HRQoL), health status, adherence to treatment, satisfaction with
treatment, etc.” (18). This implies that the patient’s experience is captured without modification

or interpretation by a clinician, caretaker, or anyone else (18,19).

Health-Related Quality of Life (HRQL or HRQoL). Within this context, it is essential to
mention a specific subset of PROs, HRQL. HRQL is a broad concept that is defined “as the
patient’s subjective perception of the impact of his disease and its treatment(s) on his daily life;
physical, psychological and social functioning and well-being” (18,20). It has the underlying
concept of multidimensionality, attempting to capture complex aspects of life which can change
over time and are potentially influenced by the disease and/or treatment. Since it refers to a
personal perspective, PRO data and particularly HRQL data, are also expected to vary with
gender, experience, age, education and cultural background, disease stage, and treatment,

among others factors (18,21). When an instrument is used to assess specific symptoms, it is
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important to also consider the assessment of HRQL, in order to ensure that the positive impact
on a symptom is not accompanied by an overall negative impact on HRQL (20).

A clinician-reported outcome is a measurement that comes from a healthcare professional,
which observes the patient and makes a clinical judgement based on signs, behaviours and other
manifestations related to the patient’s health condition. It does not include symptoms, since

these are only known to the patient and are therefore reported by the PRO (21).

An observer-reported outcome is a measurement of observable signs, events and behaviours
related to the patient’s health condition, which is neither done by the patient nor by a healthcare
professional. It may come from a parent, caregiver or others involved in the patient’s daily life
and who are capable to describe these manifestations, mostly when the patient him/herself is
not able to do so (21).

A performance outcome is a measurement based on a standardized task, performed by a
patient according to a set of instructions, which is administered and evaluated either by a trained
individual or by the patient independently. The performance of the patient of the given task is

then extracted for the clinical outcomes assessment (21).

4.2 Patient-Reported Outcome Measures

PRO data are collected through PRO measures (PROMs)!. PROM s are standardized, validated
tools or instruments (e.g., questionnaires or diaries) completed as a self-report (18,20).
According to EMA, PROMs include concepts best known to the patient or best measured
directly by the patient (18,20). Therefore, PROMs may provide helpful information regarding
subjective outcomes/concepts such as symptoms (e.g., pain, fatigue, or nausea), mental
functioning, physical functioning, well-being, adherence to treatment, satisfaction with

treatment, and treatment preferences (19,20,22).

PROM s can be classified as generic or disease-specific. Generic PRO instruments can be used
irrespectively of disease or patient and they aim to measure single or multidimensional health
concepts such as cognitive function, performance status, symptoms, and pain. Further, generic
PRO instruments can also be used in healthy people (e.g., as part of a population or sample

survey to evaluate overall health and well-being, or a nontreatment intervention study). Since

1 PROMs and PRO instruments are considered synonym terms, and therefore, will be used interchangeably
throughout this report.
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they can apply to various patient populations, they enable comparison across different
treatments or groups of patients under different environments/contexts and conditions
(18,20,23). Nevertheless, generic PROMSs lack sensitivity regarding relevant disease domains
and can be less responsive to change when compared to disease-specific PROMSs, hence
underestimating health changes. Moreover, they may fail to capture relevant disease-specific
concepts.

Disease-specific PRO instruments measure the impact of a specific disease. They may also
capture some generic health domains/concepts, depending on their purpose, but are typically
tailored to address particular features of a particular disease. Disease-specific PRO instruments
tend to be of higher relevance and change responsiveness, providing more comprehensive
information on specific aspects of a condition. On the other hand, they may not be able to
capture unexpected adverse reactions, and they do not allow comparisons across different
patient populations and distinct diseases or conditions. Finally, they are not easily incorporated
into economic evaluations (18,19,23-26).

Table 3 summarizes the main advantages and disadvantages of generic and disease-specific

PROMs and presents examples of each type of PROM.

Table 3. Generic and disease-specific instruments.

Generic PRO instruments Disease-specific PRO instruments

Allow for comparison across | Tailored to a specific

distinct treatments or groups of | disease/condition.

patients. May have higher relevance and

Advantages

Allow for comparison with the
general population data that can be

used to interpret scores.

change responsiveness.

May be more sensitive to particular

domains of a disease.

Disadvantages

May include less relevant items, or
on the contrary, exclude relevant

items.

Do not allow for comparisons across
patient populations with different

diseases or conditions.
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May be less sensitive to changes
within the specific domains of the

May fail to identify relevant general

domains and unexpected treatment-

Examples
(18,19,27)

disease. related toxicities.
Do not allow for comparison with
the general population data.
EuroQoL-5 (EQ-5D); 36-ltem | EORTC QLQ-C30 (European
Short Form Survey (SF-36); | Organization for Research and

Nottingham Health Profile (NHP);
and Sickness Impact Profile (SIP);
Patient-Reported Outcomes
Measurement Information System
(PROMIS);  World Health
Organization Quality of Life-100
(WHOQOL-100); Visual Analogue
Scale (VAS); 12-Item Short Form

Survey (SF-12).

Treatment); Functional Assessment
of Cancer Therapy-General (FACT-
G); International Index of Erectile
(IEF);
Visual

Function National Eye

Institute Functioning
Questionnaire; Paediatric Asthma
Quality of Life
(PAQLQ), Quality of Life in
Epilepsy  (QOLIE);
Symptom Checklist (RSCL); Lung
Cancer Symptom Scale (LCSS); MD

Anderson

Questionnaire

Rotterdam

Symptom
(MDASI); Functional Assessment of

Inventory

Cancer  Therapy  Hepatobiliary
Cancer Symptom Index - 8 Item
(FHSI-8);

Assessment of Cancer Therapy -

Version Functional
Ovarian Symptom Index (FOSI);
Functional Assessment of Chronic
Iliness Therapy (FACIT); Patient-
Reported Outcomes version of the
Common Terminology Criteria for
Adverse Events (PRO-CTCAE).
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PROMs can also focus on broader health conditions or states rather than specific diseases.
These PRO instruments are generally used to assess a range of functional status or disability
measures on particular population groups (e.g., elderly, patients with mental health problems).
Examples of this type of PROM include the Kessler-10 Psychological Distress Scale (K10),
and the Functional Independence Measure (FIM) (24).

It is vital to select a PROM (generic or disease-specific) that is fit for purpose considering the
study’s objective(s) and the characteristics of the patient population (18). For example, and
taking into consideration what was mentioned before, if the PROM is intended to be
administered to healthy people or patients with several comorbidities, a generic PROM would
be more likely appropriate. By contrast, when measuring outcomes related to a particular
disease or treatment, a specific PROM would be preferable. Additionally, the outcomes and
concept(s) of interest also inform which type of instrument to choose. Broader concepts, such
as HRQL, are usually included in generic PROMSs, whereas a specific PROM will measure the
specific impact of a disease or treatment (23) but can also include HRQL measures.

Given the advantages and limitations of each type of PROM, some authors recommend the
combined administration of generic and disease-specific PROMs for a more comprehensive
evaluation (23). However, for example, the Australian Commission on Safety and Quality in
Health Care has warned about measurement errors that may result from including both generic
and specific items into a single instrument (24). As an effective alternative, hybrid measurement
systems, also known as modular packages, use a generic health measure plus complementary
disease-specific instrument(s). For example, PROMIS (Patient-Reported Outcomes
Measurement Information System) consists of item banks for the evaluation of key health
domains across common chronic diseases, broadly covering the relevant physical, emotional,
and social domains of a given disease. The FACIT (Functional Assessment of Chronic IlIness
Therapy) system also comprises a generic HRQL measure and complementary disease-specific
subscales. This modular approach may improve comparability of PRO data, which tends to be
lacking in disease-specific PROMSs. Since these modules are able to be measured and analysed
separately, each of these modules can be assessed with different frequencies, thus minimizing
respondent burden (23,24,27,28).
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4.2.1 Applications of Patient-Reported Outcomes

As the patient’s perspective is gaining increasing importance in the context of health care

providers, researchers, regulators, along with other stakeholders, PROs for measuring and

evaluating health outcomes have been rapidly recognized worldwide. Over time, PROs have

been increasingly implemented in clinical practice, enhancing patient-centred care and clinical

decision-making (19,22,29-31). Several studies have reviewed the value of PRO data to inform

clinical research, payers/HTA bodies, regulatory and healthcare policy decisions, and some

selected examples are depicted in Table 4.

Table 4. Recent studies on PROs used in

environment.

the context of clinical trials and regulatory

Examples

Aim

Main findings

Role of PRO and

other efficacy
endpoints in
medicines’

approval process in
Europe. (32)

To review the role and

extent of PRO use in

EMA: European
Public ~ Assessment
Reports (EPAR)
between 2012 and
2018.

- PROs were used as endpoints in 46% of all
medicinal products, of which only 37% had
PROs as primary endpoints.

- To increase transparency, the authors
advise to always fully and clearly reporting

all endpoints used.

PRO reporting in
summaries of
product
characteristics
(SmPCs) for new

medicines. (33)

To investigate to what
extent PROs used in
clinical trials
included in SmPCs of

new medicines in

were

Germany from 2014 to
July 2018.

- Of the 143 randomized clinical trials
(RCTs) assessed, 109 (76.2%) included PRO
data, of which 89 were included in the
SmPCs.

- 427% of RCTs
antineoplastic agents, 20.2% anti-infectives
(for HIV or chronic hepatitis C), and 37.1%
other medicinal products.

the investigated

- For 50 of the 89 RCTs, the study population
matched the target population specified in
the SmPC.
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- Reporting of PRO data was poor for both
oncology and infectious diseases, especially

for the latter.

- The study highlights the importance of
PRO

informed decision-making in a patient-

reporting in SmPCs to support

centred care.

PRO
European
United States for

claims in

and

To evaluate the rate of
usage and the kind of

PRO claims in orphan

- The rate of PRO claims was lower for
orphan medicines compared to the overall

approvals conceded by the EMA.

orphan medicines | medicines approvals | _ Only 21.7% of the approvals presented
approvals. (34) from EMA and FDA PRO data in the respective SmPC, which was
between 2012 and significantly less than what was reported for
2016. the overall new medicines’ approvals by the
EMA from 2008 to 2012 (46%).
- The findings suggest EMA is more willing
to grant PRO claims, including HRQL, when
compared with the FDA.
A review of PRO | To compare PRO |- 70.3% of approved oncology indications
labelling for | labelling  for new | included PRO data in submission
oncology cancer medicines | documents.
medicines approved by the EMA

approved by the
FDA and the EMA.
(35)

and the FDA for any
between
2012 and 2016.

indication

- No indication received PRO labelling from
the FDA, whereas EMA granted PRO
labelling to 46.7% of all indications that had
PRO data (and 32.8% of all indications

reviewed).

- The FDA and the EMA use different
evidentiary standards to assess submitted
PRO data from oncology studies. The
authors identified areas of differences

between agencies: study design, concepts
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assessed, measures used for assessment,

missing data, and assessment schedules.

- About 50% of the indications reviewed
received PRO labelling by EMA based on
open-label studies. The risk of bias
associated with open-label studies needs to

be considered.

- Contrary to EMA, the FDA does not
consider HRQL as a reliable concept for
product labelling.

- The study suggests that some PROMs
currently used in oncology studies may be

outdated and unsuitable for clinical trials.

A systematic
review of HRQL
assessment and
reporting on
oncology
randomized phase
I trials. (36)

To  evaluate the
inclusion of HRQL as
an endpoint in cancer
clinical trials in major
journals between 2012
and 2016.

- The study found reporting deficiencies in
terms of under-reporting and delay of

publication.

- Out of 231 primary publications of
oncology randomized phase Il trials with
HRQL data as a secondary or exploratory
endpoint, HRQL results were available in
only 143 (61.9%).

- Overall, 70 secondary HRQL publications
were found: for clinical trials without HRQL
results in the primary publication, the
probability of secondary publication was
12.5%, 30.9%, and 40.3% after 1, 2, and 3

years, respectively.

- Proportion of trials not reporting HRQL
results was similar in trials with positive
(36.5%) and with negative results (39.4%),
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but the probability of secondary publication
was higher in positive trials.

A systematic | To  identify  and | - From the 33 RCTs assessed, missing data
review of  the | characterise the | were common, with compliance rates from
quality of statistical | quality of the | 45% to 90%.

methods employed | statistical methods | _ 29 studies did not adequately adjust the data
for analysing | generally used for
HRQL in cancer | analysing HRQL data
RCTs. (37) in cancer RCTs from

1991 to 2017.

for the type | error.

- Only 4 studies adequately analysed the
missing data, therefore properly considering

the informative nature of missing data.

4.2.1.1 Medicine Development and Approval

Medicine development has focused more on patient-centricity since it has been fully
acknowledged that the patient’s perspective can improve the quality, safety, and efficacy of
medicines. On the other hand, new therapies increasingly aim to improve patients’ quality of
life and symptom management. Thus, international regulatory agencies have shown a growing
interest in having PRO data from clinical trials in marketing authorization applications for new
medicinal products (18,29,38).

From a regulatory perspective, PROs can provide added value throughout the medicine’s
lifecycle. Specifically, PRO data collected in clinical trials can inform the medicine
development phase, approval and monitoring processes, benefit-risk assessment, and labelling
claims (29).

PRO data can be included in a medical product labelling as safety and tolerability data and/or
as a specific claim of treatment benefit. This can be relevant considering not only that the
patients’ have first-hand knowledge of the effects of a certain medicine, but also from the HTA
perspective, given the rising treatment costs that render it essential to focus on what is perceived
by the patients as clinically important and what addresses their needs (20,22,39). In fact, the
patient’s perspective can complement traditional endpoints (i.e., objective clinical outcomes
and laboratory parameters), since the latter may not always fully capture the impact of a
treatment (either positive or negative effects). For instance, PRO data may help in disclosing

treatment-related symptoms that need to be addressed or support the choice between two
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medicines with a similar efficacy profile (40). Several methodological guidelines have been
developed to promote best methodological practices for the use of PRO in clinical trials. The
“Patient-Reported Outcomes Tools: Engaging Users & Stakeholders” (PROTEUS) Consortium
has identified core documents on designing PRO protocols (41), selecting PROM(s) (42),
analysing PRO data (43), reporting PRO findings (44), among other aspects. These tools have
been aggregated and described in detail in the PROTEUS Handbook. This document also
includes a roadmap to obtaining high-quality PRO evidence using these PRO tools (45).

Selected guidance documents/PRO tools are briefly described below.

The SPIRIT-PRO Extension (Standard Protocol Items: Recommendations for Interventional
Trials in Patient-Reported Outcomes) was issued in 2018 and is a 16-item checklist on what
specific PRO content should be included in protocols. It aims to improve the completeness and
transparency of clinical trial protocols where PRO are primary or key secondary endpoints (41).
The authors recommend using the SPIRIT-PRO Extension together with the SPIRIT 2013
Guidelines, which sets the minimum content for a clinical trial protocol. The SPIRIT initiative
has further published a paper with detailed implementation instructions and a protocol template
with examples from existing trial protocols to promote understanding of the guidelines and

facilitate implementation (46).

In 2013, the International Society for Quality of Life Research (ISOQOL) published guidance
on minimum standards for PROMs in patient-centred outcomes and comparative effectiveness
research. These standards can inform the selection of PROMs for the respective research studies
(42). In the same year, ISOQOL also developed a set of recommended standards for reporting
RCT PRO results (47).

In 2021, the SISAQOL (Setting International Standards in Analysing Patient-Reported
Outcomes and Quality of Life Endpoints Data) Consortium published preliminary
recommendations for standardising the analysis and interpretation of PRO and quality of life
data in cancer clinical trials. These recommendations intend to facilitate the development of
international consensual standards for PRO analysis in cancer RCTs. The document focuses on
developing a taxonomy of research objectives that can be matched with appropriate statistical
methods, identifying suitable statistical methods for PRO analysis, standardising statistical
terminology related to missing data, and determining appropriate ways to handle missing data
(43).

The CONSORT-PRO Extension (Consolidated Standards of Reporting Trials Statement-PRO
extension) was published in 2013 aiming to improve reporting of RCT PRO findings. It includes
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a five-item checklist on what should be included when reporting RCTs in which PROs are
primary or secondary endpoints: (1) PRO must be identified as primary or secondary outcomes
in the abstract; (2) a description of the hypothesis of the PRO and relevant domains must be
provided (i.e., if a multidimensional PRO tool has been used); (3) evidence of the PRO
instrument’s validity and reliability must be provided or cited; (4) statistical approaches for
dealing with missing data must be explicitly stated; and (5) PRO-specific limitations of study
findings and generalizability of results to other populations and clinical practice must be
discussed (44). Cappelleri et al. also suggested a “sixth criterion of explicitly stating the
respondent definition or clinical important difference definition for each endpoint to aid in the
interpretation of results” (19). Figure 2 presents a diagram that compiles the main resources to

develop high-quality PRO trial design, analysis, and reporting.

Trial Inception & Design Data Collection & Analysis Dissemination

Trial Phase

PRO Pathway

Trialist ‘buy-in’
Comprehensive PRO protocol High quality data High quallty PRO ﬁndmgs to
components guide optimal patient care
Appropriate analysis
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Figure 2. Resources to develop high-quality PRO trial design, analysis, and reporting.
Retrieved from Calvert et al. (46).
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4.2.1.2 Real-World Setting

Conventionally, PRO data are more often collected in clinical trials to support regulatory, HTA,
and clinical decision-making. However, stakeholders are broadening their interest in better
understanding the patient perspective in the real-world clinical care setting where PRO data
collection has been of added value in providing information on the healthcare needs of the
population and adding knowledge regarding the profile of a certain treatment (e.g., PRO data
may give rise to PRO alerts, provide long-term safety and effectiveness) (26,48). Furthermore,
real-world PRO data can also inform the early stages of medicine development. By gathering
insights on the natural history of the disease, disease burden, and unmet needs, researchers can
select the most suitable endpoints for subsequent clinical trials. Finally, PROs may be a source
of evidence in early access, compassionate use, and off-label use contexts. The real-world
evidence generated may contribute to HTA, guideline development, and clinical and health

policy decision-making (49).

Engel et al. reviewed all publicly available data on post-authorization safety studies (PASS)
protocols submitted to the Pharmacovigilance Risk Assessment Committee (PRAC) from July
2012 to July 2015 and found that PRO use among regulatory medicines post-authorization
assessment is still low. Almost half of the electronic register of post-authorization studies (EU-
PAS) entries had the protocols available, of which only 14% included PRO data. PROMSs

selected included assessment of symptoms, the burden of disease, and quality of life (48).

Secondary data sources (e.g., electronic health records (EHR), insurance claims, administrative
sources, and existing registries) do not always capture the patient perspective. The routine
collection of PRO for EHR, together with other health data (e.g., laboratory, and clinic records)
has the potential to enhance individual patient management, quality of care evaluations,
research, and value-based and global population health care. A multidisciplinary team led by
Johns Hopkins University and funded by the Patient-Centered Outcomes Research Institute
(PCORI) has recently developed the “Users’ Guide to Integrating PROs in Electronic Health
Records” (25). This Guide provides a practical framework along with examples for
administrators, clinicians, researchers, information technology (IT) professionals, and other
stakeholders who aim to integrate PRO into their EHR. The research team formulated 11 key
questions for integrating PRO in the EHR, and for each question, they outlined different
approaches, described the respective advantages and disadvantages, and provided case
examples. Each section also identified information gaps/research questions and useful
resources. It does not present a one-size-fits-all solution but rather a number of the approaches
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presented that may be applied in a given context after careful consideration, since many of the
options are not mutually exclusive (25,50). Thereafter, members of the Users’ Guide wrote an
article presenting their 11 questions clustered into three thematic groups: planning, selection,
and engagement, with a summary of each theme including the main considerations and
takeaways (50). Horn et al. used these three thematic groups (informed by the Users’ Guide) to
develop and implement a large-scale PRO-EHR system within the orthopaedic surgery
department at a large academic health centre where they highlighted the challenges and
facilitators to implementing a PRO-EHR system and what future steps could be taken to
improve response rate (51). Another noteworthy effort in this area is the work developed by
Franklin et al. on the collection and use of PROMs in the learning healthcare system, which

includes several considerations on the key steps to successfully integrate PROs in EHR (52).

4.2.1.3 Health Technology Assessment

A recent collaborative effort between the leading HTA networks, societies, and global
organizations (including EUnetHTA, ISPOR and the World Health Organization), co-led by
the International Network of Agencies for Health Technology Assessment (INAHTA) and
Health Technology Assessment International (HTAI), led to the development of a new
internationally consensual definition of HTA as “a multidisciplinary process that uses explicit
methods to determine the value of a health technology at different points in its lifecycle. The
purpose is to inform decision-making in order to promote an equitable, efficient, and high-
quality health system. Health technology assessment evaluates the consequences and impacts
(e.g., medical, societal, ethical, and economic) of the application of health technology.” (53)

As previously stated, due to rising treatment costs, there is a growing acknowledgement of the
need to complement safety and efficacy data with the patient’s perspective to provide a more
holistic assessment of benefit-risk assessments. Consequently, it is also necessary to progress
toward a more patient-centric evaluation of health technologies (54,55). In other words, some
authors argue that there should be a reframing of the concept of health value that includes what
the patients perceive as value (e.g., effectiveness, HRQL, direct and indirect cost) (55). In this
sense, there is an opportunity to use PROMSs in HTA to gather information on a treatment’s
added value, which, in turn, will affect market access, reimbursements, and pricing
negotiations. Incorporating PRO data in HTA (along with differential clinical value assessed in

clinical trials and estimates of change in direct healthcare costs) plays a key role in assessing
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effectiveness and value assessment, and ultimately improves efficiency in resource allocation
(54,56).

4.2.1.4 Clinical Care

PROs have been also contributing to a paradigm shift towards a more patient-centred care
approach, which promotes patient empowerment with patients’ active participation in treatment
decisions (i.e., shared decision-making). PROMs can be routinely incorporated in individual
clinical care to assess treatment effectiveness, monitor outcomes over time, guide clinical
decisions (e.g., choosing from multiple treatment options), and enhance communication
between patients and healthcare providers. Furthermore, PROMSs are being applied to evaluate
the quality of care/healthcare services (33). The ISOQOL has developed a guidance document
regarding the implementation of PROMs in clinical practice (24,31,57).

Importantly, when PRO results are shared through a high-reach medium (e.g., publication in
peer-reviewed journals or reported in scientific/medical conferences), this information is more
easily accessible to prescribers, patients, and patient advocacy groups. Consequently, on an
individual level, PRO data may be vital for patients to make an informed decision on a given
medicine (26).

4.2.2 Patient-Reported Outcomes Instrument’s Characteristics and Conceptual

Framework

As previously mentioned, a PRO is an outcome measured directly by the patient, based on
his/her own perception of a disease and/or its treatment, which must be free from any kind of
influence from others. To be valid and thus useful for medicine’s assessment, this information
from patients must be captured through robust instruments or tools, which include standardized
information collection procedures, as well as guidance on implementation, and defined methods
for scoring, analysing, and interpreting responses. In short, a PROM can be defined as an
instrument or tool, specifically developed to guarantee a valid and reliable measurement of a
PRO (18).

In order to trustworthily collect PROs, a PROM must comprise certain aspects that allow the

information gathering from the patient, without interference from medical figures or others.
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This information might be obtained through a questionnaire, a self-report, or an interview,

among others. In either case, only the patient’s answers are considered (18).

Through these instruments, depending on how they are built and what their purpose is, PROs
can be obtained on the patient’s functional status, HRQL, symptoms and symptom burden,
personal experience of care, and other behaviours that are consequences of their health status
or treatments (58). As mentioned previously, PROMs can be either disease-specific, if they are
developed specifically to collect information for one disease, or they can be more generic,

examining for example the cost of a health intervention (58).

The development of a PRO instrument should begin with the construction of a conceptual
framework. A conceptual framework consists of an explicit description or diagram that presents
the presumed relationships between the single items? (e.g., difficulty walking), domains® (e.g.,
physical impairment), and the overall concept(s)* (e.g., activity impairment) measured and the
scores produced by the PRO instrument. In other words, it describes how the simpler concepts
can be properly clustered into the respective more complex concepts being measured. It should
be noted that the domains — comprised of a respective group of individual items — although
related, represent separate concepts (e.g., the psychological function would be the broader
concept comprising two related but distinct domains, emotional function, and cognitive
function) (19,59).

The conceptual framework starts from the desired claim (or other purposes that motivates PRO
assessment), and it should be developed based on literature review and experts, physicians, and
patients’ knowledge of the concept of interest. This framework will provide the rationale
regarding what outcomes to measure and how this is to be accomplished. It should also
determine the intended population and research application (i.e., the purpose it should fulfil),
which will, in turn, define the instrument’s characteristics (e.g., format, mode and frequency of

administration, and maximum time required for completion) (60-62).

2 An item is defined by the FDA as “an individual question, statement, or task (and its standardized response options) that is
evaluated by the patient to address a particular concept.” (59)

3 According to the FDA, a domain is “a sub concept represented by a score of an instrument that measures a larger concept
comprised of multiple domains. For example, psychological function is the larger concept containing the domains subdivided
into items describing emotional function and cognitive function.” (59)

4 As defined by the FDA, a concept is “the specific measurement goal (i.e., the thing that is to be measured by a PRO
instrument). In clinical trials, a PRO instrument can be used to measure the effect of a medical intervention on one or more
concepts. PRO concepts represent aspects of how patients function or feel related to a health condition or its treatment.” (59)
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The PRO instrument should be based on a sound conceptual framework aligned with the
research objectives to ensure appropriate measurement of the concept of interest, and ultimately
justify its use to support a therapeutic claim (30). An inadequate conceptual framework may
result in an unclear grouping, and ambiguity about what is being measured and what the scoring
represents, therefore hampering analysis, interpretation, and the quality of findings. If the
relationship between concepts is not well established, it will likely be intricate to understand

what is effectively being measured and what a certain score represents (61,62).

A well-defined conceptual framework should also present outcomes that are relevant to the
patients. For that reason, after the conceptual framework is hypothesized and throughout the
instrument development process, patient input is vital to adapt and confirm the conceptual
framework (e.g., through conducting exploratory patient interviews, focus groups, and

qualitative cognitive interviewing) (59,60,63).

Importantly, the framework is expected to evolve as evidence is gathered over the course of the
instrument’s initial development. The final conceptual framework should stem from patient
input and measurement property testing, which will confirm, prior to the creation of the
instrument itself, that the findings drawn from the application of the PRO instrument are valid
and relevant (59,63).

4.2.3 Patient-Reported Outcomes Study Endpoints and Endpoint Model

A study endpoint corresponds to the measurement that will be compared across treatment
groups to assess the effect of such treatment; thus it should be aligned with the study objectives,
design, and data analysis. Only primary or secondary endpoints can be used in clinical trials to
support labelling clams. A primary endpoint is the one of greatest relevance for the study
(although there may be more than one primary endpoint, where in that case they are called co-
primary endpoints), thus providing the best evidence of a treatment’s benefit. The primary
endpoint will essentially determine if the study meets its objective(s). PRO outcomes are more
often secondary endpoints, which provide supporting evidence about the efficacy of a treatment

or additional outcomes (considered of lesser importance) (64,65).

The PRO endpoint(s) should naturally have plausible relation with other PRO and non-PRO
endpoints being used. Therefore, it is necessary to develop an endpoint model, a diagram that
depicts the hierarchy of all the endpoints intended to support a claim. It should clearly state the

PRO endpoint role, i.e., primary, key secondary, or exploratory endpoint (59).

36



4.2.4 Patient-Reported Outcomes Measurement Properties

Given the importance of the information collected from PROMSs, among the aspects already
discussed, one must have into consideration the measurement properties that must be fulfilled
when developing a PROM. To be useful to decision-makers (e.g., regulatory agencies,
HTA/payers, clinicians, researchers) and patients, a PRO must undergo a validation process to
confirm that it measures what it is intended to measure in a reliable and accurate manner. To
prove its validity, robust evidence should be gathered demonstrating that the instrument
measures its purpose and that the items and domains of the instrument are appropriate and

comprehensive regarding its intended measurement concept, population, and use (58).

Content validity can be defined as the extent to which an instrument measures the concept of
interest that it was designed to measure. When it comes to a PRO instrument, qualitative work
with patients is relevant since a PRO is meant to measure the important concepts from the
patient’s point of view. This way, the PROM should be built according to the patient’s
comprehensiveness and perspective, and not according to clinicians and other stakeholders. The
content validity is put at stake if, for example, the conceptual framework of the PRO and its
claim are not aligned. A component of validity is criterion validity, which intends to describe
how the score of a particular instrument used relates to a gold standard. It is an estimate of how
similar the instrument used is to the gold standard instrument. (45,66).

Construct validity is established as the extent to which a score given through one instrument
matches consistently with the hypothesis established, regarding the claims being measured, and
represents the relationship between the score and the theoretical claim. For example, if a
questionnaire is developed as a PROM to evaluate how one disease/therapeutic causes
breathlessness, the construct validity of this instrument would be the extent to which it would
measure breathlessness, instead of anxiety or shallow breathing, or any other situations that

could be mistaken with the actual claim it is intended to measure (45,58,66).

An instrument must also show reliability, a measurement property that also contributes to its
validity. Reliability means that the instrument will reproduce consistent results over time, if

applied at different time points, for example throughout a clinical trial (45,66,67).

A PROM should also be able to detect if clinically important changes have occurred in an
outcome. The degree to which a PROM can detect the changes in the measures over time should
be well defined in advance. Another relevant measurement property of the PROM is the

minimal important clinical difference or minimal important change, which can be defined
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as a measure of the smallest change in an outcome that patients perceive as important and may
therefore require a change in patients” management (66).

4.2.5 Patient-Reported Outcomes Challenges

Several challenges have been reported in recent studies concerning PROM study design,
implementation, reporting, and interpretation, which have hindered the regulatory use of PRO
data (28,57). Selecting the appropriate PRO as an endpoint and the most suitable instrument to
support medicine approval is a challenging task, especially considering the multitude of PRO
instruments available. This includes deciding whether to use a disease-specific or a general
PROM as discussed above. Although several validated PRO instruments are available to collect
PRO data, significant barriers persist in successfully incorporating PROMs into regulatory

practice (68).

Over the last decades, methodological obstacles and flaws have been reported to reduce the
impact of PRO data on regulatory decisions (20). Regulatory bodies recommend a systematic
assessment of a core set of PROs using fit-for-purpose PRO instruments. However, no standard
method for collecting, analysing, or interpreting PRO data in clinical trials is yet available
(20,28). This lack of standardization hinders the quality of PRO data and makes it difficult to
compare results across various clinical trials (38,69,70).

There are also hurdles at the level of study design to overcome. For instance, PRO objectives
are often poorly defined and there are concerns regarding open-label and single-arm trial
designs (18,29,71,72). Although only randomized, double-blind clinical trials are
recommended to avoid bias, some authors argue that open-label and single-arm trials may
nevertheless be informative whenever the former trial design is not feasible (20,67). A further
challenge is defining the optimal timing and frequency of assessments (70). For example, it will
depend on the natural course of the disease, how a given medicine is administered (i.e., route
of administration and posology), and the recall period (28,67). If the recall period is too long,
some important events may be missed (i.e., the respondent may not be able to accurately recall
the information), therefore introducing information bias. Shorter recall periods will minimize
recall bias, but might be unsuitable when assessing infrequent activities (e.g., walking a long
distance) and should be carefully considered to not overburden participants, administrators, and

resources (67,73).
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Participant burden is also a complex issue since it depends not only on the frequency and timing
of PRO assessment, but also on the trial duration, length and/or formatting of the instrument,
mode of administration (e.g., paper, telephone- or web-based), literacy level, the complexity of
instructions, and disease severity and/or treatment toxicity (e.g., if the patient is too sick to
complete questionnaires) (67,74). An excessive respondent burden may result in unwillingness
to complete the questionnaires and, ultimately, will result in missing data. Therefore, extensive
and time-consuming surveys are generally unpractical for clinical use (74). The challenge is to
obtain a balanced PRO instrument in terms of comprehensiveness and length, able to capture
all the important aspects in a concise manner (74). It is crucial to keep in mind that the
need/benefits from the PRO assessment should always outweigh the associated burden and that

patient input should be sought to inform the burden acceptability from their perspective (23,75).

Electronic PROs (ePROs) have been reported as a potential solution to streamline PRO
assessment, analysis, and presentation. Electronic methods for collecting PRO data (including
computers, smartphones, and tablets) can enhance PRO data collection, storage, and
interpretation, in a faster and cheaper way (46,74,76). Moreover, web-based PROMs enable
real-time assessment, either inside or outside of a healthcare facility, and may allow an effective
longitudinal measurement (PRO follow-up) (23,51,67,74). Cella et al. have identified two pilot
studies conducted among patients with advanced lung cancer where computer technology was
successfully used among patients and physicians (23). Nevertheless, this collection method may
not be suitable for specific patient groups, such as elderly patients, for which alternative
administration modes have to be used, such as telephone-based interactive voice-response
systems (20,47,77). Computerised adaptive testing has the potential to identify a smaller subset
of questions from the entire instrument for each patient, still accurately predicting the
corresponding score (72,74). For example, PROMIS items have been used for computerized

adaptive testing to minimize patient burden (57).

Missing data is a well-known methodological problem in PRO analysis, which is defined by
the SISAQOL Consortium as any “data that would be meaningful for the analysis of a given
research objective or estimate, but were not collected” (43). The study protocol should describe
how missing data will be handled in the analysis (e.g., use of imputation methods, sensitivity
analysis). The proportion and reasons for missing values should also be reported (e.g., disease
progression with difficulty in completing questionnaires, death, treatment toxicity, and patient
or clinician decision). For example, if only patients who feel better are able to complete the
questionnaire, it will likely introduce selection bias, resulting in misleading results (43,70).
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Tykodi et al. have also pointed out that the high rate of missing data is due to the logistical
difficulty and time-consuming implementation of PRO assessment in clinical trials, which is
why it is often deprioritized (77). Efforts should be made to achieve a high response rate even
in special patient populations (e.g., young, elder, or sick patients, and/or patients with low
literacy)(76).

To overcome the barriers associated with missing data and improve completion rates, several
recommendations have been provided, including: assuring that patients understand the purpose
of the assessment and value the utility of PRO data; giving clear instructions to participants,
and ensuring that physicians are also aware of the value of PROs and receive training on the
collection and interpretation of PRO data; assigning a person responsible for PRO data
collection in a given study, checking for completeness of questionnaires, and ascertaining the
reasons for missing values (20,31,77,78). The SISAQOL Consortium has issued a set of

recommendations on how to manage missing data (43).

Other barriers relate to the nature of PRO, for example, inherent patient-to-patient variability
(18,38). Although PRO data may potentially lead to a range of benefits in patient care,
according to a recent systematic review conducted by Rivera et al., it is difficult to measure
direct and indirect PRO impact, and appropriate impact metrics are not well defined (78).
Furthermore, interpretation of PRO data is hindered by the difficulty in isolating symptomatic
side effects from disease-related symptoms and by the lack of consensus on what degree of
difference is clinically relevant (20,72). Finally, translation and cultural adaption of PROMSs
are vital for assessing a wider population (e.g., multicentre, and multinational clinical trials)
and to obtain results with less risk of bias and increased external validity. However, cultural
and language adaptations pose challenges because of the inherent ambiguity of language that
may lead to incorrect interpretation and potential sensitivity of some questions or concepts
across different cultures (26,58,74,76).

Specific conditions impose additional challenges. For instance, there are a limited number of
PRO instruments available specifically for rare diseases. Besides, developing a new PRO
instrument is an even more arduous process due to the small, heterogeneous, and often
geographically dispersed patient populations (67,74). In cancer clinical trials, the overlap
between symptomatic side effects and disease-related symptoms is much more pronounced
(e.g., ascertaining if anorexia is related to the disease or the treatment) (29,79) and some PRO
instruments are outdated for assessing adverse events related to new therapies, such is the case
with immune-based therapies (35,77).
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All the challenges previously mentioned may reduce the potential for PRO data. This raises
ethical concerns regarding the waste of limited resources, patients’ efforts, and research (78).
To overcome these barriers, there is consensus on the need for international collaboration in

order to develop harmonized methodological guidelines.

4.2.6 Relevant Guidance and Other Documents on Patient Reported Outcomes

Extensive collaborative multi-stakeholder efforts are required to improve and harmonize PRO.
Regulatory agencies, namely the EMA and the FDA are engaging in efforts to create guidelines

and define best practices with respect to the use of PROs for medicines’ regulatory assessment.

4.2.6.1 EMA Guidance Documents

Reflection Paper on the Regulatory Guidance for the Use of Health-Related Quality of
Life (HRQL) Measures in the Evaluation of Medicinal Products (July 2005) (40).

This Reflection Paper aims to discuss the role of HRQL in the medicine development process.
While not conceived as a guidance document, it provides broad recommendations on the use of
HRQL in clinical trials to support label claims. This document applies only to HRQL and not
to other PROs. It also provides brief considerations about study design and statistical analysis
in the context of HRQL assessment. Finally, the paper presents additional recommendations
such as particular conditions in which HRQL data may be of greater value (e.qg., life-threatening

diseases like cancer).

Quialification of Novel Methodologies for Medicine Development: Guidance to Applicants
(January 2009, updated 2014) (80).

The EMA has provided guidance on the qualification process for medicine development tools
(DDT). This guidance describes the process for sponsors and researchers to obtain DDT
qualification expeditiously, which is also applicable to novel PROMs. The ultimate objective
is to develop DDTs that can help streamline the medicine development process, increase the
chances for clinical trial success, and generate more comprehensive knowledge about a given

disease and/or treatment. EMA reviewers will guide and counsel the DDT development process,
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which in turn will assure the agency that a particular DDT will be appropriate for the qualified
purpose without needing to reconfirm the DDT’s utility during medicine development (19,80).
There is also a specific Questions and Answers document on the qualification of digital

technology-based methodologies to support the approval of medicinal products.

Appendix 2 to the Guideline on the Evaluation of Anticancer Medicinal Products in Man:
The Use of Patient-reported Outcome (PRO) Measures in Oncology Studies (April 2016)
(18).

This appendix results from the maturation of a reflection paper first published in 2014 -
“Reflection Paper on the use of patient-reported outcome (PRO) measures in oncology studies”.
The appendix issued in 2016 focuses on the use of PROs (and HRQL) in oncology studies from
a regulatory perspective. This guidance covers general aspects concerning the collection of
PRO data in oncology studies, featuring specific sections about study design, and relevant
concepts such as clinically important differences and added value. The document’s intent is to
reflect on the principles of scientific best practice rather than to provide specific
recommendations regarding PRO validation, selection, or application. Therefore, while this
paper focuses on oncology, it also addresses issues common to all trial research (e.g., PRO
endpoints). In essence, this appendix aims to encourage developments in the methods and
application of PROs in the oncology regulatory setting (18).

4.2.6.2 FDA Guidance Documents

Patient-Reported Outcome Measures: Use in Medical Product Development to Support
Labelling Claims. Guidance for Industry (December 2009) (59).

This guidance provides considerations on PRO instrument development and trial design for
labelling claims. It describes how the FDA reviews and evaluates the suitability of PROMs and
specifies the appropriate scientific evidence and supporting documentation required for a
PROM intended to support regulatory approval and labelling claims. The agency highlights that
this guidance should be deemed only as recommendations rather than as regulatory
requirements, unless otherwise stated. The document emphasizes the following concepts:
conceptual framework, endpoint model, and content validity. Furthermore, it describes the
measurement properties, namely reliability, validity, and ability to detect change. Additional

notes are presented regarding the selection, modification, and development of a PROM, as well
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as study design, data analysis, ePRO instruments, and the importance of including patient input
during PROM development (59).

Roadmap to Patient-Focused Outcome Measurement in Clinical Trials (August 2015) (81).

The Division of Clinical Outcome Assessment published the FDA Roadmap to Patient-Focused
Outcome Measurement in Clinical Trials to help researchers develop new or adapt existing

tools, including PROMs, that measure outcomes that matter most to patients (81).

Qualification Process for Drug Development Tools (October 2020) (82).

Like the EMA, the FDA also has issued the final guidance on the qualification process for
DDTs in the United States, including PROMs. This guidance describes the process for sponsors
and researchers to obtain the qualification of novel DDTs from the Agency. Once qualified,
DDTs will be available to be applied in any medicines development program for the qualified
context of use without needing FDA to reconsider and reconfirm their suitability. Increasing
public availability of qualified DDTs for a specific context of use will help optimize medicines
development and facilitate the regulatory review, enabling earlier access to medical therapies.
All information on the DDT qualification project, including FDA’s decision to accept or not
accept the submission, and FDA’s recommendations on further DDT development, are publicly

available on FDA’s website and are updated on a biannual basis. (82)

Patient-Focused Drug Development (PFDD) Initiative

FDA is currently developing a series of four methodological PFDD guidance documents to
address how stakeholders can collect and submit robust and relevant patient experience data for
medicines development and evaluation (83). Table 5 describes the scope of each of the four

guidance.
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Table 5. Summary of FDA’s Patient-Focused Drug Development Guidance Series for
Enhancing the Incorporation of the Patient’s Voice in Medical Product Development and

Regulatory Decision Making

FDA Guidance

Scope

PFDD
Comprehensive
Input (Final guidance — 2020) (5)

Guidance 1.  Collecting

and Representative

Sampling methods for patient data collection.

Overview of the relation between research
question(s) and patient data collection method(s),

to aid the decision from whom to collect data.

PDFF Guidance 2: Methods to Identify
What is Important to Patients (Final
guidance — 2022) (16)

Methods for collecting patient data, in order to
gather relevant information for patients on
symptoms, and impacts of their condition, among

other relevant aspects.

Best practices for conducting qualitative research
(e.g., conducting and planning for interviews, or

selecting types of survey questions)

Survey methods and qualitative research aspects to

consider in order to prevent biased results

PFDD  Guidance 3:  Selecting,
Modifying Fit-for-

Clinical

Developing or
Purpose Outcomes

Assessments (in development) (67)

Approaches to selecting, modifying, developing,
and validating COAs (including PROMs).

PFDD Guidance 4:
Clinical

Incorporating
Outcome Assessments into
Endpoints for Regulatory Decision-

making (in development) (84)

Methodologies, standards, and technologies to
collect, store and analyse COA data (including Pro
data).

Methods to incorporate COAs (including PROS)
as robust and regulatory relevant endpoints for
regulatory decision-making, namely: methods to

define meaningful change and interpret results.

Information on the format and content of COA
data (including PRO data) required for regulatory

submissions.
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Core Patient-Reported Outcomes in Cancer Clinical Trials: Draft Guidance for Industry
(June 2021) (28).

This document complements previous guidance on the use of PROMs in clinical trials by
providing additional considerations specific to the cancer clinical trial setting. It provides
recommendations on collecting a core set of PROs in clinical trials. Systematically assessing a
core set of PROs using fit-for-purpose PROMs can minimize the existing heterogeneity in PRO
assessment strategies, thus reinforcing the utility of PRO data. This guidance also covers
considerations for instrument selection and trial design, namely recommendations regarding
assessment frequency and strategies to mitigate missing data. Moreover, it provides some
considerations on how PRO data can be included in the product label (28).

4.3 Patient-Preference Information

4.3.1 Patient Preferences: Scope and Definition

Multiple stakeholders, including the pharmaceutical industry, regulators, HTA bodies, payers,
academia, clinicians, and patient organizations are increasingly exploring the value of another
type of patient input, namely patient preferences, as an attempt to support the alignment
between medicines development/regulatory decision-making and patients’ values and needs
(9,85-87).

Patient preferences are referred by the FDA as “a statement of the relative desirability or
acceptability to patients of specified alternatives or choices among outcomes or other attributes
that differ among alternative health interventions” (5). In this sense, patient preferences can be
used to identify and quantify the relative importance of benefits and risks of treatment options
from the patients’ perspective. Ultimately, it can help to better understand the patient's
willingness to trade-off between risks and benefits regarding a given treatment (or to determine
the maximum acceptable risk for a given benefit; or on the contrary, the minimum required
benefit for a given risk) (8,88). Once more, the patient’s perspective is vital since they are the
ones who are directly experiencing the disease and its treatment(s) and likewise, their value of
benefits and risks may differ from that of decision-makers (e.g., patients might be willing to

accept more risk or less benefit than expected by the regulators) (9,85,89).
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Patient preferences information may be most valuable in preference-sensitive decisions, which

according to the Medical Device Innovation Consortium, are decisions “in which there are

multiple diagnostic or treatment options, and the decision which option to pursue depends upon

the particular preferences of the decision-maker”. This includes the following situations (90):

Multiple treatment options are available but there is no option that is clearly superior

for all patients (e.g., the benefit-risk trade-off is marginal, i.e., “close calls”);
The evidence favouring one option above others is uncertain or variable;

When there is preference heterogeneity, i.e., patients’ views about the most important
benefits and acceptable risks of treatment differ significantly among patients, or from

those of healthcare professionals and decision makers;

When there is a need to understand patients’ acceptability for uncertainty regarding

treatments (e.g., regarding long-term risks);
Lifesaving treatments that entail high risks;

Medical products that have temporal trade-offs (e.g., early benefits with harms

occurring later in time or vice-versa);

Medical products that have substantially different benefits and/or risks compared with
the available treatment alternatives;

When there is a complex benefit-risk trade-off;

When there is a high level of uncertainty concerning the benefit-risk profile (e.g., a

medical product unfamiliar to decision-makers or with novel technologies);

When there is a perceived discrepancy between the views of patients and decision-

makers.

Of note, patient preference elicitation is not necessary for every medical product and/or every

decision across the medical product life cycle. Nevertheless, it can be useful in situations that

require more complex decisions. For example, Figure 3 depicts the value of patient preferences

according to different benefit-risk scenarios with varying complexities.
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High

High benefit/high risk

Patient preference information is
helpful to identify a subgroup of
patients willing to accept more risk
for a significant benefit.

Benefit

Low benefit/low risk

Patient preference information might
be useful to identify a subgroup of
patients for which limited benefit is

relevant.

Low High
Risk

Figure 3. The value of patient preference information as a function of benefit and risk. Adapted
from Ho et al. (89).

Following the same rationale as for PROs, patient preference information may complement
traditional safety and efficacy data, ensuring that patients’ preferences, needs, and values will
guide decision-making. Therefore, patient preferences information can generate meaningful
and valid results, leading to more informed and transparent decisions among regulators and
HTA bodies. In turn, it is anticipated that patient-centred decisions will be more trusted by
patients, clinicians, and the general public. Finally, such decisions might increase patient
satisfaction, by meeting their needs and expectations, and ultimately improve their adherence
to the treatment, leading to better health outcomes (and other non-health outcomes). By contrast
and for certain situations, not including patient preferences in the decision-making process
could result in increased costs due to the development of potential ineffective/irrelevant
medicines that will not be approved, reimbursed, or that will lead to poor adherence to treatment

owing to poor acceptability from patients (8,9,91).

There is a lack of understanding among stakeholders about how to incorporate patient
preferences information in the medical product life cycle. Guidance is just now emerging, but
it is not clear yet how much impact patient preferences have or will have on decision making,
in which applications and stages of the medical product life cycle are patient preferences most
valuable, or how they should be assessed. Therefore, patient preference information is currently
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not effectively included in the decision-making process. While the experience in conducting
and assessing patient preference studies is still limited, patient preference information is
recognized as valuable input and several initiatives have been led to enhance patient-centric
decision-making (8,9,87,92).

An important concept is patient preference heterogeneity, which may inform regulators and
other stakeholders on how patients make benefit-risk trade-offs and which factors influence
their decisions for a given situation. Patient preferences may vary according to disease
characteristics or stage/severity, alternative treatment options, individual expectations, and
tolerance, and sociodemographic characteristics (e.g., age, employment status, education level,
family circumstances, income, or ethnicity) (88,89,93,94). Therefore, since patients’
perspectives on benefits and risks may be very heterogeneous within a patient group, collecting
patient preferences information could lead to the approval of a novel treatment to only a
subgroup of patients for which a given treatment is acceptable, thereby improving the
effectiveness of those medical products (8).

4.3.2 Patient Preferences Methods

Patient preference information can be collected through both qualitative and quantitative
methods. Qualitative methods are used to explore patient preferences while quantitative
methods are used to elicit patient preferences. Preference exploration methods collect in-depth
descriptive data about patient experiences, perspectives, and the treatment attributes that are
most important to them. Qualitative research is usually unstructured or semi-structured, such as
individual interviews, focus groups, and open-ended survey questions (4,90). In turn, patient
preference elicitation methods quantify patient preferences in a structured manner. They collect
numerical data that assesses the relative weights assigned to different attributes and what trade-
offs are patients willing to make, allowing for statistical analysis and detection of preference
heterogeneity. Examples of preference elicitation methods include discrete choice experiments
(DCEs), swing-weighting, threshold technique, and best-worst scaling (BWS) (9,89,95).

A brief discussion will be further presented regarding the most popular elicitation method,
DCEs. A more in-depth discussion on this and other elicitation methods can be found in recent
publications (90,96,97).

Although methods can be classified as exploration or elicitation methods, they can also be

classified as revealed preferences or stated preferences. Revealed-preference methods rely on
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the observation of actual choices and behaviours in the real-world setting. Examples of
revealed-preference methods include patient-preference trials and direct questions in clinical
trials. Conversely, in stated-preference methods, patient preferences are elicited through
hypothetical experiments. Stated-preference methods include direct assessment questions,

discrete-choice experiments, threshold technique, conjoint analysis, and BWS (90,95,98).

Most patient preference studies in healthcare research use stated-preference methods. Revealed-
preference methods are only possible for existing products in the market and thus are not
applicable to novel medicines that are not yet available. Due to the hypothetical nature of stated
preferences, it has to be assumed that patients would actually choose the options they say they
would. While revealed preferences can avoid hypothetical biases, they still are subject to other
bias, such as individual financial considerations. Furthermore, revealed-preference methods

often are unable to infer the relative weights of individual attributes (88,90,98).

4.3.2.1 Discrete Choice Experiments (DCE)

DCE can quantify the relative weight of different attributes (e.g., treatment characteristics or
outcome) and assess the trade-offs patients are willing to make between benefits and risks. This
method is used to explain or predict a choice from a set of discrete (i.e., distinct/separable, and
mutually exclusive) alternatives (86,95,99,100).

In DCE, the attributes of each treatment alternative are assigned different levels that are
combined into profiles, which in turn are combined into groups of profiles referred to as choice
sets. In other words, each attribute can take a range of levels, and different profiles result from
the combination of those attributes with varying levels (e.g., an attribute could be treatment
duration with levels ranging from 1 week to 4 weeks) (1,90,97). Table 6 presents an example

of a choice set of two hypothetical treatment profiles.
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Table 6. Example of a hypothetical DCE choice set. Adapted from Myeloma UK and National
Institute for Health and Care Excellence (95).

Attribute Option A Option B
Effectiveness 50% reduction of symptoms 80% reduction of symptoms
Treatment duration 1 week 4 weeks

Dosage regimen Daily pill Pill twice a day

Side effects Mild headache Moderate headache

In this survey-based approach, patients are presented with a choice set of two or more
hypothetical treatment profiles and are asked to choose their preferred option, based on the
attributes and their respective levels. There may also be an “opt-out” option which allows the
patient not to choose any alternative if neither are acceptable, providing a more accurate picture
of the expected uptake of that treatment. This task is then repeated over multiple choice sets.
Finally, the resulting pattern of answers is analysed to estimate the relative contribution of each
attribute level when opting for a given alternative and to infer the extent to which a patient
trades off between attributes (1,99-101).

This method is useful not only to assess the relative importance of treatment attributes, but also
to measure the maximum level of risk that a patient would be willing to accept in exchange for
a given level of benefit, or the minimum level of benefit that would be required to accept a
given risk. If out-of-pocket cost is included as an attribute, it is also possible to quantify the
marginal economic/monetary value to patients of changes in attribute levels or the economic
value of a treatment when compared to an alternative. At last, DCE can identify preference
heterogeneity and investigate the characteristics of patients responsible for such discrepancies

(e.g., sociodemographic characteristics) that may explain their choice differences (1).

Various authors have identified DCE as the most used approach and it is perceived as the gold
standard for eliciting patient preferences, due to its robustness and similarity to real-life
decisions. Even the Innovative  Medicines Initiative = PROTECT  project
(Pharmacoepidemiological Research on Outcomes of Therapeutics by a European
ConsorTium) has recommended DCE as the preferred method for patient preference elicitation
(8,86,95). Moreover, there is now evidence that DCE can be used for eliciting patient

preferences to inform regulatory benefit-risk assessments and support HTA and payer decisions
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(1,86,99,100). However, it is not a ‘one-size-fits-all’ solution. For example, it is not a suitable
method when there are many attributes to consider when patients cannot process a large amount
of information or require approaches of easier comprehension, or in case of small samples

which do not allow valid statistical analysis (e.g., rare diseases) (14,95).

DCE strengths comprise the following: it is a common method with a solid theoretical base and
established good research practices, training is available, and explores trade-offs across
attributes. Despite these advantages, DCE also presents some limitations, such as being
relatively burdensome and complex for patients, the difficulty to construct experimental designs
to determine choice sets, and the often need to use specialist software for statistical analysis
97).

4.3.3 Applications of Patient Preferences

Although its current use is limited, several studies have identified potential roles of patient
preferences throughout the MPLC. The main decision points throughout the MPLC in which
patient preference may yield useful information are outlined in Figure 4. Table 7 presents some

examples of studies that used patient preference information in benefit-risk assessment and

regulatory decision-making.

- HTA and
Early clinical Regulatory . . - .
P " reimbursment Post-marketing Clinical practice
development decision-making L .
decision-making

* |dentification of o Clinical trial design: e Benefit-risk * Economic evaluation e Patient acceptability e Shared decision-
unmet medical needs endpoints; inclusion assessment o Resource allocation of a medical product  making

o Better understanding ~ and exclusion criteria e patient trade-offs in the real world « Assessment of
of a disease o Information of setting inidividual

* Resource allocation patients' tolerance for * Extensions of preferences

« Target product profile uncertainty indication « Improvement of
design « Labeling optimization * Post-marketing treatment guidelines

« Prototyping of surveillance

product attributes ¢ Medical product
optimization and
innovation

¢ Examination of

revealed preferences
in the post-marketing
setting

Figure 4. Applications of patient preferences along the medical product life cycle. Adapted
from Innovative Medicines Initiatives & van Overbeeke et al. (1,9).
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Table 7. Recent studies on patient preferences used in the regulatory setting.

To demonstrate how

Examples Aim Main Findings

Benefit-risk To investigate the | - Patient preference elicitation, in
assessment  using | impact of eliciting | addition to clinical data, could lead to
patient preferences | benefit-risk different  treatment  choices or
for  antiepileptic | preferences using | regulatory decisions (e.g., women with
medicines (99) DCEs. the potential to become pregnant prefer

lamotrigine over valproate, due to the
risk of teratogenicity associated with
valproate, despite clinical trial results
showing valproate to be significantly
more effective than lamotrigine in

generalized onset seizures).

- The study presents a transparent and
valid approach to investigating patient
preferences in support of regulatory
assessments of medicines, although
recognizing the need to develop
guidelines for best practices and to
improve methods for collecting patient

preferences.

Integration of
patient-experience
data in a new
medicine
application for an
antidepressant
the

context of FDA’s

treatment, in

Patient-Focused
Drug Development
Initiative (102)

patient  preferences
elicitation can be
incorporated in
benefit-risk
assessment.
To collect patient-

experience data (using
PROs and a patient
preferences study
using a discrete-choice
survey) to inform the

regulatory review.

The FDA considered that patient-

experience  data  supported the

antidepressant therapy.

These findings highlight the value of
integrating patient experience early in
the medicines development process,
right from early planning, especially
for conditions such as depression, for

which objective scales are lacking.
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A patient
preferences  study
conducted by

Myeloma UK, in
collaboration with
the
Institute for Health

National
and Care
Excellence (NICE),
with 475 patients

with multiple

To

patient

investigate how
preference
elicitation can be used
in HTA, using DCEs.

To
acceptability of trade-
offs between benefits

assess the

and risks for different
treatment options from

patients with multiple

This study showed how preference
elicitation can be collected from a large
group of patients through an online

survey.

The study results helped to assess the
acceptability of specific treatments and
to identify which attributes are most
important to patients when choosing
between treatments. The study also
considerable

reported preference

myeloma. heterogeneity among patients.
myeloma (95)
Patient preferences | To identify ~ the | This study provided an example of one
for rheumatoid | preferences of patients | approach  to  including  patient
arthritis in ajon an outcome | preferences in the development of
randomized control | measure for a | clinical trials.
trial (93) randomized  control

trial, using DCEs.

Researchers based the subsequent trial
on the measure/instrument preferred by

the patients.

A pilot  study
conducted by the

German Institute

Quality
Efficiency in
Health
(IQWIG) on patient

preferences for an

for and

Care

To examine whether
DCEs can be used in
health
evaluations to identify,

economic

weigh, and prioritize
patient-relevant

outcomes.

The study findings suggest that it is
possible to perform DCEs at the

national level to support HTA.
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antiviral therapy for
hepatitis C (103)

VALUE Study
(\Value and Utilities
among
Patients) (104)

European

To assess the utility of
the Measuring
Attractiveness by a
Categorical Based

Evaluation Technique

(MACBETH), a
quantitative approach,
for collecting
preferences  among
multiple sclerosis

patients.

A decision analytic tool like
MACBETH can be easily included in
the decision-making processes with a
low cognitive burden for the majority

of the patients.

Patient preference
Information in
Benefit-Risk
Assessment, HTA,
Pricing, and
Reimbursement

Decisions

A literature review

was conducted to
examine the use of
patient preferences in

decision-making.

Main objectives for assessing patient
preferences: i) to prioritize outcome-
specific information, ii) to value
important treatment characteristics, iii)
to provide patient-focused benefit-risk

trade-offs, and iv) to appraise patients’

willingness to pay for new
technologies.
Attributes assessed were

predominantly efficacy and safety, and
treatment convenience (e.g., mode and
frequency of administration).
Attributes such as treatment cost, and

HRQL were less frequently elicited.
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4.3.3.1 Early Clinical Development

In the early steps of medicines development, assessing patient preferences can help to identify
unmet medical needs, and to gain a better understanding of the disease, the personal experience
and expectations of patients, and their acceptability of the benefit-risk profile. This information
can inform resource allocation and guide the decision of which medical product should be
primarily developed. Further, patient preferences information can help the design of novel

therapeutics, tailoring its attributes to the most relevant outcomes for patients (9,14).

The industry should engage early with regulators and HTA bodies to discuss beforehand
whether the novel medical product might benefit from patient preferences information and if
so, how patient preferences can better support medicine development and regulatory assessment
(14,104).

4.3.3.2 Clinical Trials

The use of patient preferences has the potential to inform clinical trial design, such as for the
selection of patient-relevant clinical endpoints, and the definition of appropriate inclusion and
exclusion criteria. Improving the selection of clinical endpoints relevant to patients will
expectably lead to patients’ increased willingness to participate in clinical trials and a
potentially lower burden related to the elicitation, which means, improved recruitment,

retention, and compliance of patients (9,14,85).

Although clinical trials can be a convenient opportunity to collect patient preferences data,
consideration should be given to some limitations, namely: 1) participants might be prone to
accept greater risk compared with other patients in real-world settings, 2) the results may not
be generalizable to the rest of the patient population, 3) the results might differ depending on
the timing of assessment (e.g., patient naive to the medicine at the beginning of the trial vs
patient more familiar with the medicine at the end), or 4) the results may be subject to selection

bias due to trial drop-out if patient preferences are elicited at a later time of a trial (9,14).

4.3.3.3 Regulatory Decision-Making

Historically, regulators have made regulatory decisions based on the evaluation of efficacy and
safety data, multidisciplinary expertise, and clinical judgment. More recently patient input has

been proposed as an added value to such decisions since it considers patients’ values and unmet
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needs, and not only clinical attributes but also social and ethical aspects that may influence

trade-off decisions.

Patient preference methods can assess the relative weights between benefits and risks and what
would be the maximum acceptable risk for a given health benefit, being particularly useful in
more complex benefit-risk evaluations and assessments for early access. Moreover, patient
preference elicitation may inform the patients’ tolerance for uncertainty and whether they would
use the medical product if it was approved. Finally, patient preference information may be
included on the product label to inform the patients regarding benefits and risks (9,85,99). In
the end, including patient preferences in marketing authorization applications might increase
the understanding and acceptance of the decision, and the general trust in the decision-making
process (85,92,105).

4.3.3.4 HTA and Reimbursement Decision-Making

Currently, HTA does not systematically include the perspective of patients and there are not
enough published examples where preference evidence has been submitted as part of the
reimbursement application to determine its impact. However, studies suggest that considering
the patient perspective in HTA decisions could lead to more cost-effective outcomes and more
efficient resource allocation (i.e., reimbursement of only therapies that patients need and
accept). Patient preferences could inform HTA on non-health attributes that are not captured by
the traditional assessment tools, such as mode and frequency of administration. Furthermore,
patient preferences input may also inform patients’ preferred clinical outcomes, therefore
supporting the weighting and selection of the most suitable endpoints for evaluation
(8,9,14,85,91).

Several HTA bodies, such as NICE, the German HTA body IQWIiG, and the Belgian HTA body
“Belgian Health Care Knowledge Centre” (KCE), have shown a growing interest in using
patient preferences for HTA, and have engaged in projects to advance this field (86). NICE
does not acknowledge a role in the direct integration of patient preferences data in HTA
evaluation models. Nonetheless, patient preferences evidence may be submitted in addition to
clinical data to answer specific research questions. NICE argues that patient preferences input
may be informative when two markedly different treatment options are being compared when

there are multiple treatment options available to choose from, when treatment options have
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important non-health benefits or when there is a significant patient preference heterogeneity.
Hence, NICE has started to offer scientific advice for patient preference studies (86,95).

4.3.3.5 Post-Marketing

Throughout the post-marketing phase, patient preferences may inform patient acceptability of
a given therapy in the real-world setting, extensions of indications, post-marketing surveillance,
specific treatment opportunities, need for optimizing existing medical products, and product
innovation (9,85,92). For instance, a preference study could be set up to understand patients’
acceptance of post-approval rare but serious safety signals. Another example is the use of
patient preferences when HTA bodies need to revise the status of reimbursement of a given
treatment in the face of new treatment alternatives, since the new treatment landscape may
determine different relevant endpoints and change the relative weight of treatment attributes.
Finally, investigating revealed preferences in the post-marketing setting could add to the
information provided by stated preferences and potentially improve external validity (1).

4.3.3.6 Clinical Practice Setting

It is well established that physicians should consider the individual preferences of patients in
treatment decisions and hence patient preferences ought to be included in the context of clinical
care, thus contributing to shared medical decision-making. Physicians should promote patient
participation and empower patients to achieve informed preferences regarding, for example,
treatment burden and treatment outcomes (95,97). Understanding patient preferences may also
help to improve treatment recommendations and guidelines, ultimately shaping best clinical

practices (93).

4.3.4 Initiatives and Guidance

Several efforts and initiatives have been undertaken to integrate patient preferences into the
regulatory pathway. However, no consensus has yet been reached (8,9). The main initiatives

and guidance recently developed are briefly presented hereafter.
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4.3.4.1 European Medicines Agency

The EMA acknowledges the importance to include patient input in the regulatory process and
recognizes the potential value of collecting patient preferences to aid in the regulatory process.
The EMA’s Regulatory Science to 2025 strategy has recommended including patient
preferences to inform benefit-risk assessment and acknowledges the need to develop guidance
based on recent studies and initiatives to inform the implementation, analysis, and identification
of potential roles of preference studies, with the ultimate goal to enable a systematic and

structured integration of patient preferences in the medical product life cycle (106).

EMA Benefit-Risk Methodology Project (107)

This project aimed to improve the consistency and transparency of the Agency benefit-risk
assessment by reviewing methodological approaches that may aid regulatory decisions on the
benefits and risks of medicines, including approaches to elicit patient preferences (92,107).

4.3.4.2 Other European Initiatives
Innovative Medicines Initiative —- PREFER Project (108)

In 2015, the Innovative Medicines Initiative (IMI) launched the Patient Preferences in Benefit-
Risk Assessments during the Drug Life Cycle project (Project PREFER), a public-private
collaborative research project between the industry, academia, patient organizations, and an
HTA organization. PREFER aimed to explore when and how patient preferences should be
used to inform the decision-making process by regulatory and HTA bodies (108).

This 6-year project was divided into work packages. The methodology work package was
responsible for investigating the concerns stakeholders may have about using patient-
preference studies and provided recommendations on which methodologies should be used. The
case study work package has conducted several studies based on the recommendations
previously released. Table 8 summarizes the case studies conducted within the PREFER
project. Finally, the recommendations work package launched a set of experience-based
recommendations based on their work for patient preferences inclusion throughout the medical
product life cycle. In turn, these recommendations will expectedly support the development of

guidelines for industry, regulatory authorities, and HTA bodies. From this project arose several
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publications, training materials, webinars to increase stakeholders’ familiarity with patient

preference studies, and operational guidance and other tools to aid in the design and execution

of patient preference studies (108).

Table 8. PREFER project clinical patient preferences case studies. Adapted from Innovative
Medicines Initiative (109).

Therapeutic area

Clinical objectives

Medical product
life cycle decision

point of interest

PREFER core case studies

Neuromuscular

- Elicit and quantify patient preferences
including benefit to risk trade-offs (e.g. relative

importance, minimum acceptable benefit,

Pre-discovery

diseases . . .

maximum acceptable risk) applicable for future

neuromuscular disease treatments.

- Assess the preferences of people at risk of RA

for preventive treatments.
Rheumatoid - Evaluate the maximum acceptable risk | Early development
arthritis /Minimum acceptable benefit. & post-marketing

- Characterize preference heterogeneity and

characteristics that may explain heterogeneity.

Lung cancer

- Identify and quantify patient-relevant benefit-

risk attributes of lung cancer treatments.

- Quantify the risk tolerance for experiencing
adverse events (Maximum Acceptable Risk) that
patients are willing to accept for an increased

probability of prolonged survival.

Post-marketing

authorization
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Additional case studies by public partners (academia)

Diabetes

- Which attributes of blood glucose monitoring
devices patients consider when deciding on their

preferred device.

- What is the relative importance of these
different attributes in choosing which devices to

use.

- Assess the minimum acceptable benefits

needed to justify increased costs.

Early development,
HTA/reimbursement,

post-marketing

Multiple Myeloma

- ldentify patient-relevant benefit-risk attributes
of multiple myeloma treatments (including

upcoming treatments such as immunotherapy).

- Quantify trade-offs for benefit-risk attributes of

multiple  myeloma treatments (including

upcoming treatments such as immunotherapy).

Marketing
authorisation,

HTA/reimbursement

- Identify attributes of gene therapy and standard

of care that are important to patients.

HTA/reimbursement

Hemophilia - Understand trade-offs that patients make when
choosing between gene therapy and standard of
care.
- To elicit rheumatoid arthritis patients’
Rheumatoid preferences. Marketing
Arthritis - To estimate Minimum Acceptable Benefit. authorization & post-
) ) marketing
- To explain preference heterogeneity.
Lung Cancer,

Neuromuscular
diseases,

Rheumatoid

Arthritis

- Supplement the research findings of other
core case studies in PREFER by assessing

attribute attendance via eye-tracking.

Early development,
pre-discovery,
HTA/reimbursement,

post-marketing
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Additional case studies by private partners (industry)

_ - Quantify the relative needs and preferences of
Chronic ] ) ) _
_ chronic obstructive pulmonary disease patients
Obstructive _ _ _ | Input to phase I
regarding symptoms, the impact on their quality | ) )
Pulmonary ) clinical trial design
_ of life, and evaluate whether preferences vary
Disease _ _ o
with certain respondent characteristics.

- To compare patient preferences for
antithrombotic treatment attributes for patients

) ) ) | Post-marketing
Myocardial with an acute MI and patients with chronic

infarction disease. Pre-marketing:

o future developments
- To assess preference heterogeneity in other

relevant subgroups.

- Quantify  patient  preferences  for
pharmaceutical treatments for chronic moderate-
to-severe musculoskeletal pain associated with

osteoarthritis and chronic low back pain.
Pre-approval & late

Chronic pain - Understand patients’ preferences for, and development
potential trade-offs among, treatment attributes
that are most relevant to them and that
correspond to existing and future treatment
options (e.g.,. nonsteroidal anti-inflammatory

medicines, opioids, anti-NGF mAbs)

4.3.4.3 Food and Drug Administration

FDA: Patient Preference Information — Voluntary Submission, Review in PMAs, HDE
Applications, and de novo Requests and Inclusion in Decision Summaries and Device
Labelling: Final Guidance (88)

In the scope of the Patient Preference Initiative, the Center for Devices and Radiological Health
(CDRH) issued guidance to encourage the submission of patient preferences information to

support FDA’s decision-making process. Although focused on medical devices, this guidance
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covers some common aspects of patient preferences. It also provides recommendations for
collecting and submitting preference studies and which attributes such studies should present.
Moreover, the guidance outlines recommendations for the inclusion of patient preferences
information in the product label. Finally, the guidance also presents hypothetical scenarios to

illustrate how patient preferences may be used to inform FDA’s decision-making (88).

A Framework for Incorporating Patient Preferences Regarding Benefits and Risks into

Regulatory Assessment of Medical Technologies (89)

In 2015, the Medical Device Innovation Consortium (MDIC) issued a framework assessing
patient preferences and their potential use and value in the regulatory context and beyond. This
framework discusses in which situations patient preferences might be more valuable, what
value patient preferences can offer in each stage of the MPLC, and when they should be
collected. This report presents a catalogue of the available methods to assess patient preferences
and outlines which factors to consider when conducting a patient preferences study and
selecting a patient preference method. Finally, the MDIC framework identifies areas that
require further work to advance the field of patient preferences and presents a glossary of terms
related to patient preferences used throughout the document. Once more, although this
framework concerns medical devices, it offers insights into other medical products (89).

4.3.5 Challenges and Limitations

Despite the potential of patient preferences in the decision-making throughout the MPLC and
the initiatives undertaken, their current use has so far been limited. In fact, patient preferences
information is currently not required for regulatory decision-making, being only considered as
supplementary data. This is partly due to various methodological and pragmatic limitations
identified in recent studies (4,8,85,87).

Stakeholders are still not familiar with patient preference methods and the role of patient
preferences remains as yet unclear (85). The lack of specific guidance on how to incorporate
patient preference studies in regulatory submissions is often pointed out as the major hurdle for
advancing the implementation of patient preferences in the regulatory context. It is necessary
to generate evidence supporting the implementation of patient preferences to motivate the

industry and other stakeholders to engage in patient preference studies. On the other hand, to
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support the development of such guidance, patient preference studies are needed to investigate
best practices and issue recommendations based on those results.

The design and implementation of patient preference studies involve a significant investment
of time and resources (e.g., multidisciplinary expertise) (95). Nonetheless, some authors argue
that the implementation of patient preferences will ultimately lead to cost reduction by making
more efficient decisions (8,92). Nevertheless, according to Whitty et al., while funding for
patient preferences study may be more feasible during product development to support approval
and/or reimbursement decisions, patient preferences information may be more valuable in

earlier stages. (14)

Patient education is vital so that patients can properly contribute to the decision-making process
and minimize the risk of information bias. The challenge is to provide sufficient information
on the patients’ role and the purpose of their input without being too burdensome. Doubts
remain about the competency of patients to be involved in preference studies. Engaging with
patient groups — which are overall better informed — may be an enticing solution to bypass this

concern. However, attention should be given to the potential for creating selection bias (8,85).

Other concerns shared across various studies are related to the validity and reliability of patient
preference studies, sample representativeness, the generalizability of results, and how to
address preference heterogeneity. It remains unclear how and when patient preferences should
be collected and used, who should conduct patient preferences studies to avoid potential bias,
which patient preferences method should be used, how much weight patient preferences should
receive, the impact that patient preferences can have on decision-making, and how the quality
of patient preferences studies can be evaluated (4,8,85,87,104). It is also necessary to consider
the consequences of potential bias that may occur since they can negatively and decidedly

impact a regulatory decision (95).

4.4 A real case of the contribution of PROs and Patient Preferences: A Case

Study of Multiple Myeloma

Multiple myeloma (MM) is a cancer of the bone marrow characterized by a proliferation of
plasma cells in the bone marrow that most frequently affects elderly patients. The disruption of
the normal functioning of the bone marrow results in several complications such as bone
destruction, immunodeficiency with recurrent infections, impaired renal functioning, and

anaemia (110-115). Thus, it is associated with substantial morbidity and mortality, with

63



patients reporting impaired physical functioning, pain, fatigue, physical and emotional burden.
(114,115). The Global Cancer Observatory reported 176 404 new cases of MM worldwide in
2020, making this one of the most common hematologic malignancies (116,117). Importantly,

due to the ageing of the population, the incidence of MM is expected to increase (118,119).

Despite several medicines being available, MM remains incurable. The course of MM
progression is highly heterogeneous but usually involves periods of relapse and remission, as
HRQL tends to progressively deteriorate throughout the course of the disease, i.e., with each
relapse (111,113,118,120,121). Still, advances in the treatment landscape have led to notable
improvements in survival outcomes in MM patients. As result, a shift has been observed from

an acute terminal disease to a chronic condition for many patients (122-125).

Although emerging therapeutic agents and treatment regimens are associated with extended
survival, corresponding improvements in HRQL have been limited (126-128). With chronic
treatment involving exposure to successive lines of therapy, patients face an increased risk of
cumulative treatment-related toxicities that can have a significant impact on HRQL
(117,123,129). This raises even greater concerns since older adults are more susceptible to
adverse events due to their age inherent frailty, comorbidities, and polymedication (118,121).
Thus, HRQL has become a key dimension of patient care and emerging therapies aim to
preserve or improve HRQL while extending survival (117,120,130).

Considering the growing number and complexity of novel medicines and treatment regimens,
and the high burden of both disease and treatments, there is a need to better understand the
patients’ perspectives on the impact of symptoms and treatments, their expectations, and
preferences. In turn, their voices can be incorporated in the development of medicines to guide
decision-making and improve HRQL beyond prolonging survival (114,117,121,123,131-133).

4.4.1 Patient-Reported Outcomes in Multiple Myeloma

It is acknowledged that MM is associated with a high symptom burden and worsening of HRQL
(117,133). However, there are limited data on MM patient experience and the impact of
available therapies (123,134). Furthermore, as the MM treatment landscape is rapidly evolving,
it is vital to understand how these different treatment patterns affect outcomes beyond extending
survival in order to improve MM management. For this reason, there has been an increasing
focus on understanding patients’ perspectives and how MM and respective treatments impact

their HRQL using PROMs (123,129,133,135,136). In fact, major regulatory agencies such as
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EMA and FDA have fully recognised the value of collecting PRO data in oncology studies to
inform their decision-making (18,28).

Two recent reviews have provided an overview regarding the use of PROMs in MM trials.
Efficace et al. identified 32 RCTs published between 2014 and 2021 for MM with a PRO
endpoint, meaning a sharp increase in the number of RCTs including PROs over recent years.
These results suggest that collecting and documenting PROs in medicines development is
gaining increasing importance. In all studies, PROs were secondary or exploratory endpoints.
More than half of all the RCTs published a secondary paper focused on PRO results. A previous
review (135) aimed to provide details on the PROMSs and PRO analysis used in MM registration
trials between 2007 and 2020 from the FDA database. The authors identified 25 trials for MM,
of which 17 (68%) included PRO data. In total, these trials evaluated 32 treatment regimens,
either monotherapy or combination regimens. Similar to the review conducted by Efficace et
al., PROs were included as secondary or exploratory endpoints, in a proportion of 40% and
60%, respectively. Importantly, none of the PRO data collected on those trials were used to
support labelling claims. Both studies identified that the most frequent PROM used in trials was
the EORTC QLQ-C30 (a questionnaire developed to assess HRQL of cancer patients), either
alone or with a MM disease-specific questionnaire, such as the MM disease-specific EORTC
module named QLQ-MY20 (133,135).

While the added value of including PRO data in MM clinical trials has been proved, several
caveats continue to limit its utility to inform decision-making (133). Both studies reported a
lack of adherence to standard guidelines, meaning significant heterogeneity with respect to PRO
study design (e.g., PRO collection methods), statistical analysis, methods for handling missing
data, and outcome reporting and interpretation. This is heightened by poor reporting and
infrequent handling of missing data (133,135). Efficace et al. noticed suboptimal reporting for
some items included on the CONSORT-PRO extension and the ISOQOL recommended
standards for PRO reporting in scientific publications. For example, reasons for missing data
were only explained in 9.4% of all trials, and the mode of administration of the PRO instrument
was only described in 34.4% of all trials (133).

Such constraints make it difficult to compare results across studies and to derive robust
conclusions. Thus, more consistency in the methodological approach to PRO assessment,
interpretation, and reporting is needed (133,135). Nonetheless, as already pointed out, some
key PRO methodological aspects have improved, as ongoing international efforts aim to
standardize PRO methods (133).

65



Efficace and his colleagues also found varying criteria to define minimally important
differences (MID), even in studies using the same PRO instruments, which further hampers
PRO data interpretation and comparasion (133). As an example of a means to overcome this
limitation, Sully and her colleagues (130) have generated estimates of the MID for each scale
of the EORTC QLQ-MY20. Expectably, these standard MID will facilitate interpretation and
comparison across MM study results (130).

Although data from clinical trials suggest that novel MM treatments present a favourable
benefit/risk profile, available data is still limited and the extent to which these results are
transferable to the real-world setting is still unclear (117). Some studies are now emerging in
order to better understand how MM and respective treatments impact the HRQL of patients in

the real-life context. Examples of such studies are presented hereafter.

An observational, cross-sectional, multicentre study (129) conducted in Germany in 2019
aimed to assess HRQL of 490 adults with MM by line of therapy. Results indicated that patients
with MM had their HRQL negatively impacted, which also declined with increasing lines of
therapy (129). Another observational, cross-sectional, multicentre study (117) conducted in
France in 2016 was set to explore associations between treatment factors (e.g., response,
duration, and toxicity) and HRQL using PROMs. A longer duration of treatment was associated
with higher HRQL scores. Moreover, patients receiving active treatment at later lines had better
HRQL when compared to patients only receiving supportive care (117). Results from both
studies emphasize the need for early and effective treatments to improve or maintain HRQL
and delay disease progression (117,129). An observational, cross-sectional study (127) based
in the United States had the goal to identify characteristics associated with poor HRQL from a
sample of 690 patients. The survey results showed that worse socioeconomic status, higher
comorbidities, not being in remission, and past receipt of radiation therapy were associated with
poorer HRQL (127).

A few studies have also explored the use of PRO data to assess HRQL associated with given
treatments. Leleu et al. (137) conducted an observational, prospective, multicentre study in six
European countries between 2010 and 2014 with patients with relapsed/refractory MM
(RRMM) beginning treatment with one of two different medicines for second- or third-line
treatment. This study aimed to better understand how treatments for RRMM impact patients’
HRQL in the real-life setting (137). More recently, another prospective cohort study also
compared three treatment alternatives from a sample of patients with newly diagnosed MM
(NDMM) from a US registry (138). A previous longitudinal study (139) used the same registry
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to investigate HRQL of patients receiving maintenance therapy after autologous stem cell
transplantation. Preliminary data suggested that maintenance therapy does not deteriorate

HRQL while improving clinical outcomes (139).

As discussed earlier, PROM’s can also assess adverse events. One observational, cross-
sectional study (140) has focused on assessing the impact of Chemotherapy-Induced Peripheral
Neuropathy (CIPN) — a side-effect of a specific medicine used for the treatment of MM — in
HRQL using PROMs. This study has disclosed an unmet clinical need since CIPN was
identified in a quarter of patients, is associated with psychological distress, and is still not

effectively managed (140).

The voice of MM patients also has the potential to add value to HTA assessments. For example,
Nikolaou et al. (141) performed a recent cost-utility analysis of a given medicine (comparing
with a treatment alternative) for RRMM, from a commercial payer’s perspective. HRQL was
assessed by disease-specific PROMs (the EORTC QLQ-C30 and QLQ- MY 20 questionnaires)
and then converted into QALYSs. The authors concluded that one of the treatment alternatives

had lower costs, and increased QALYS, thus presenting added value (141).

PRO evidence (for example from clinical trials or real-world studies) should be considered in
the clinical setting as it can help inform patients and manage their expectations during the
course of the disease. For instance, newly diagnosed patients with MM can expect to improve
their HRQL during first-line treatment. However, the same degree of improvement in HRQL is
not expected to occur in patients with RRMM and they should be cognizant that their HRQL
will presumably only stabilize. Additionally, PROs are important to monitor treatment effects
and tolerability, and better understand the longitudinal impact of symptoms and treatments at
different stages of the disease. In this context, PROs have the potential to inform clinicians’
decisions for example to improve/adjust dose selection and to disclose specific patients’ needs

(e.g., the need to address disease symptoms or adverse reactions) (122,133).

PROMs can also be employed to assess patient satisfaction. Comparing PRO scores from
patients taking different treatments may disclose factors associated with treatment satisfaction.
Through this approach, results from a recent (142) study suggested that shorter time spent
receiving treatment and oral dosage forms were the strongest predictors of higher satisfaction
with treatment convenience. In turn, increased treatment satisfaction is associated with

improved adherence to the treatment and health outcomes (namely HRQL) (122,142).
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Due to the importance of complementing clinical data with PROs, a recent study aimed at
investigating the feasibility of routinely assessing ePROs to supplement a MM registry. Results
from this study proved that routine ePRO monitoring is feasible from the perspective of both
patients and clinicians, with no or little disturbance in clinical routine. The authors also

described the implementation procedure, which can be useful for future similar initiatives.

As previously discussed in section 4.2.2., the development of a PRO instrument should begin
with the construction of a conceptual framework to illustrate key concepts and their
interrelationships. Therefore, Baz et al. (143) developed a conceptual framework to explore the

concepts of MM and its treatment and their impact on patients’ HRQL. Figure 5 presents the
resulting conceptual framework as an example (143).

AEs Symptom control
+ Blood and lymphatic system + Analgesics
« Cardiac disorders + Antiemetics
+ Gastrointestinal +* Biophosphates
+ General disorders and site administration * Kyphoplasty
+ Infections + Radiation
+ Metabolism and nutrition + Vertebroplasty
* Musculoskeletal
* Nervous system disorders = il T
+ Neuropathy / ~ Symptom control \
+ Psychiatric HRQOL { burden \
* Respiratory » + Emotional impact )\ *Inconvenience /
« Skin and subcutaneous disorders + Independence /\ Financial /
« Vascular « Mobility I e
+ Physical activities
+ Relationships Symptoms
» Socialleisure » Anemia
» Work » Bone complications
3 * Bone pain
Treatment burden - Constipation
* Inconvenience + Fatigue
-4 « Financial * Fever
————— * Mode of administration * Infection
Country + Monitorin » Nausea
-g — * Renal dysfunction
% * Dry mouth
Mg \ * Thrombocytopenia
\
Clinical endpoints | *Weakness
1 + Weight/appetite loss
Treatment * Response \ 2
~~~~~~ » Survival \ #*
‘‘‘‘‘‘ - + Time 1o progression '\

Figure 5. Example of a conceptual framework: Conceptual framework of factors affecting
HRQL in MM. Retrieved from Baz et al. (143).

Current validated PRO instruments for MM were developed before the emergence of novel
treatment options. Hence, these PROMSs may lack the specificity required for this new treatment
landscape. Therefore, a new PRO instrument was developed in 2021, called the multiple
myeloma symptom and impact questionnaire (MySIm-Q) to enhance the measurement of MM

outcomes. The study provides the rationale and methodology for developing the PRO
instrument (113).
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4.4.2 Patient Preferences in Multiple Myeloma

MM treatment landscape has seen remarkable progress, with several new therapies becoming
available in recent years. However, these treatments differ in terms of mechanisms of action,
clinical outcomes such as average length of survival, and safety profile, and other non-clinical
aspects such as mode and frequency of administration, and treatment regimens (monotherapy
or combination therapy, in some cases involving complex treatment regimens). Moreover, MM
treatment is associated with uncertainties regarding long-term safety and efficacy
(110,125,144).

Given the difficulties of MM management, patients with MM are faced with a complex trade-
-off between benefits and risks across treatment alternatives (125). Thus, the decisions
involving treatments for MM are considered preference-sensitive. Retrieving the situations
previously enounced in which a decision is regarded as preference-sensitive (see section 4.3.1.),
the following ones apply to MM: 1) multiple treatment options are available but there is no
option that is clearly superior for all patients, 2) the evidence favouring one option above others
is uncertain or variable, 3) there is preference heterogeneity among patients and between
patients and healthcare professionals (which will be further discussed), 4) there is a need to
understand patients’ acceptability for uncertainty regarding treatments such as long-term risks,
and 5) treatment options have different risks comparing with the available treatment

alternatives.

Notwithstanding the importance to understand patient preferences, current knowledge about
this matter is limited (110,144). Nonetheless, this section provides real examples of how patient
preference studies are being used to better understand the disease, identify unmet needs, inform
regarding patients’ tolerance for uncertainty, enhance shared decision-making, and to better
understand preference heterogeneity. Current work is focusing on bringing real examples of the
added value of patient preference studies, from medicines development and evaluation to

clinical practice, and on outlining areas that may warrant further investigation.

Recent qualitative patient preference studies are helping to identify and explore key aspects of
MM and its treatments that are most important to patients and therefore can impact patients’
choices across treatment options. Studies from He et al. and Janssens et al. provide examples

of exercises on these patient preference exploration methods (110,144).

He et al. aimed to investigate concepts of MM and its treatment that are most important to
patients with NDMM and RRMM in the UK, France, and Germany. Additionally, the authors
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intended to explore whether patients are willing to trade-off between benefits and risks for more
convenient modes of administration. To this end, a literature review was conducted to develop
a set of attributes regarding clinical benefits, HRQL, adverse events, and convenience. This
literature review, along with a conceptual framework, informed the development of an
interview guide. A two-part one-on-one telephone interview was carried out: the first half
included open questions related to patients’ experiences with MM to identify any new concepts,
and the second half included semi-structured questions related to treatment experiences and
questions related to benefit and risk of treatments from two different hypothetical treatment
alternatives. According to the authors, results from this study were consistent with those from
previous studies, i.e., 1) participants prioritized increased life expectancy as the treatment
benefit with the most value, 2) emphasized the need to improve quality of life and maintain the
ability to carry out normal daily activities as a result of treatment, and 3) identified symptoms
such as fatigue and bone pain, and adverse events such as gastrointestinal symptoms and
peripheral neuropathy as considerably disruptive to HRQL. Furthermore, the study revealed
new themes and concerns to add to the existing literature, including the burden of traveling for
treatment and the overlap between adverse events and symptoms. These findings will inform a
following quantitative study that is currently underway to elicit patients’ benefit-risk trade-offs
on key efficacy and safety outcomes of MM treatments (144).

Another study published in 2021 by Janssens et al. (110) also aimed to understand which
disease and treatment-related characteristics, as well as types of attribute levels (e.g., severity
and duration), MM patients value the most for these to be included as attributes and levels in a
future quantitative preference study. The study comprised of 1) an initial scoping review, which
informed a 2) following focus group with MM patients across four European countries to reach
a consensus on the most important characteristics, 3) and finally an analysis from a multi-
stakeholder team with patients, patient organizations, clinicians, and preference research
experts. The focus group aimed to understand which characteristics were of utmost importance
to MM patients, understand the factors and dimensions influencing treatment attitudes and
choices by patients with MM, and understand the language patients use to describe symptoms,
treatment outcomes, and adverse events (so that those attributes and levels would be described
in the same language). Participants placed significant expectations and hope that treatments
would extend their life and lessen their signs and symptoms. However, they also raised
important concerns with respect to uncertainties of the durability of positive treatment outcomes
versus the severity, and duration of symptoms and side effects. These insights call for
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transparent communication toward MM patients about treatment outcomes and uncertainties
regarding their long-term efficacy and safety. Furthermore, this information may help medicine
developers and regulators to understand which treatment outcomes and uncertainties are most
relevant to people living with MM, and hence should be included in MM medicines’

development and evaluation, and clinical practice (110).

As underlined by Janssens et al. (110), qualitative studies can help design a quantitative
methodology. The authors stressed the importance of combining qualitative and quantitative
methods since it may reduce the potential for misspecification of attributes and increase the
validity of the results derived from quantitative research. In fact, all the MM quantitative
preference studies identified in the present review followed an initial qualitative phase, usually
using a focus-group discussion methodology, to inform the selection of the most suitable
attributes and attribute levels. Subsequently, patient preference elicitation/quantitative methods
can provide a quantified and structured understanding of individual patients’ preferences,
relative weights, and trade-offs (110). An overview of such quantitative studies is presented

hereafter.

A recent quantitative study (111) examined the preferences for treatments in 94 patients with
RRMM. DCE results revealed that patients placed the most weight on increasing progression-
free survival and avoiding severe nerve damage. The authors also estimated that a third or more
of the patients were cost-sensitive, i.e., their treatment choice may depend on its cost. The study
additionally included a BWS exercise which identified the risk of kidney failure, lowering white
blood cell counts, and weakening of the immune system as the most bothersome treatment
features (111).

A previous elicitation study (145) used two different quantitative methods, multicriteria
decision analysis, and swing weighting, to elicit individual stated preferences from 560 patients
with MM. Participants assigned the highest weight to progression-free survival, followed by
severe or life-threatening toxicity, and mild or moderate chronic toxicity. The authors also
conducted a decision analysis example to demonstrate the feasibility of using preference data

to estimate patients’ acceptance of specific MM treatments (145).

Wilke and his colleagues (146) also conducted a quantitative preference study to assess the
preferences of 84 patients with RRMM regarding hypothetical novel combination treatments,
using DCE. The survey results showed that the therapy application regimen was the most
important attribute for patients with RRMM, followed by progression-free survival, the
possibility of heart failure, and finally the possibility of adverse events affecting the blood.
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Based on these results, the authors then estimated the treatment combinations with the highest
overall utility. Moreover, according to the authors, these findings suggest that patients accept a
lower progression-free time and/or higher adverse event rates in exchange for an all-oral
therapy (146).

Most of the studies above presented identified preference heterogeneity (110,111,125,144,145).
For instance, Auclair and his colleagues (111) have elicited preferences for treatments in
patients with relapsed or refractory MM (RRMM) and identified two groups with different
preferences: one preferring progression-free survival while the other favouring HRQL, i.e.
minimization of toxicities. It remains to be understood this heterogeneity (111). A qualitative
study conducted by He et al. (144) has explored preference heterogeneity between patients with
newly diagnosed MM (NDMM) and relapsed or refractory MM (RRMM). The authors reported
that although all patients reported the same symptoms, they were valued differently across
patients with NDMM and RRMM. Concretely, the former group commonly stated bone pain
and fatigue, while the latter often mentioned peripheral neuropathy and infections. The authors
have hypothesized that this discrepancy may be related to the safety profiles of different MM
regimens used in NDMM and RRMM (144). Another qualitative study conducted by Janssens
et al. found preference heterogeneity across subgroups of patients with MM. For example,
patients more often valued those symptoms and adverse events they had previously
experienced. Additionally, the results also suggested that patients who were older, had
undergone more treatments, or had no children placed more value on quality of life than life
expectancy, and vice versa (110). Similarly, in a quantitative survey led by Postmus et al. (145),
participants who ranked severe or life-threatening toxicity above mild or moderate chronic
toxicity were more commonly younger, working, and caring for dependent family members and
had more frequently experienced severe or life-threatening adverse events (145). Lastly, Fifer
et al. (125) investigated the treatment preferences of patients with MM compared to physicians,
nurses, as well as caregivers. This quantitative study revealed considerable heterogeneity in
preferences for treatment attributes, especially regarding the magnitude of importance placed
on overall survival, remission period, and out-of-pocket costs. For example, physicians and
nurses tended to be more concerned with overall survival and more cost-sensitive than patients
with MM (125). The preliminary data from these studies will inform areas of unmet needs and
future research, which in turn has the potential to guide the development of medicines that are

tailored to patients’ needs, and to impact decision-making regarding the value of new
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medicines, and treatment choices. In the long run, it will improve HRQL and other significant
clinical outcomes for people living with MM (110,125,144).

Finally, at the individual level, PROs can improve clinical decision-making. As previously
stated, decisions involving treatments for MM are considered preference-sensitive, and there is
a significant preference heterogeneity between patients and healthcare providers, which means
that medical decisions surrounding MM may often not reflect patients’ preferences and needs.
Considering patients’ preferences as part of shared decision-making is therefore paramount. To
achieve this, it is necessary to foster transparent communication in order to enable patient
empowerment in treatment decisions. Those practices will expectedly increase treatment
satisfaction regarding treatment decisions and altogether manage patients’ expectations,
increase adherence to treatment, and ultimately result in better outcomes and quality of life for
people living with MM (110,125).

A further study worth mentioning is that of Lassalle et al. (147) who assessed patient preference
with regards to home versus hospital administration of a subcutaneous medicine. Afterwards, a
cost analysis was performed to compare the average cost of an injection of the medicine at the
hospital and at home. The cost analysis showed that home administration resulted in a reduction
of cost of 20% compared with hospital administration. Furthermore, there was a clear
preference for home administration from the patients with MM, leading to improvement in their
HRQL. This study illustrates how patient preferences may complement economic evaluations

and guide payers’ decision-making (147).

In essence, there is a need for valid, meaningful, and comprehensive patient preference research
on MM treatments since very little literature has been published to this date (110,111,125,144).
Therefore, the work recently made will lay the foundation for future research and guidance on

this matter.

One of the drawbacks underscored in some of the aforementioned studies is related to the
significant heterogeneity of methodologies used between studies, hampering the ability to
compare results across such studies (110,146). As pointed out by Janssens and her colleagues,
these studies provide experience-based learnings on the design, conduct, and analysis of
preference studies, and hopefully, these methodological learnings may lead to the development
of a standardized and validated approach that can enable comparison between patient preference
studies (110).
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4.5 Patient Reported Outcomes and Patient Preferences: Differences and

Commonalities in a glimpse

PRO instruments intend to measure a patient’s perception of a health status or a change in health
status in a given moment, reported by himself/herself. They capture disease burden and/or
treatment effect over time. Patient preferences focus on assessing what matters most to patients,
providing information regarding trade-offs between treatment attributes (87,88,92,95). In the
words of Mera et al., “PROs help assess where the patient is at a particular time point, but do
not indicate where the patient wants to go” (97). Table 9 outlines some of the key differences

between PROs and patient preferences.

Table 9. Differences between patient preferences and patient reported outcomes. Adapted from
Myeloma UK & National Institute for Health and Care Excellence (95).

Type of measure Patients-reported outcomes Patient preferences
o Measuring the health status of the | Valuing health states, outcomes, or
Objective _ )
patient. attributes of treatments.
_ Preferences are relatively
Real-time, before/after an )
Temporal focus | ) enduring, though may change over
intervention. )
time.
Pre-defined domains (e.q., _
) . o Outcomes/attributes selected
Domains mobility, self-care, usual activities, ) o
o according to study objectives.
pain/discomfort, or symptoms).

Although PROMs can assess treatment experiences, they usually focus on the disease and its
impact as reported by the patient. Inversely, while patient preferences may focus on disease
experience, they are usually used to collect data on the choices patients make when faced with
different treatment alternatives. Moreover, while stated preferences can assess how patients
believe they would react to hypothetical treatments, PROs cannot provide data regarding
treatments that patients have not experienced yet (148,149).

PRO research and patient preference research have traditionally been conducted separately and
used mainly for distinct ends. Patient preferences have been more explored by
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health/behavioural economists, epidemiologists, and market researchers for HTA purposes, and
to support commercialization strategies. On the other hand, PROs have been essentially used in
the context of medicines’ development and evaluation. Likewise, PRO data are more frequently
obtained from trial populations during medicines’ development whilst patient preference data
is often obtained from observational cohorts (who may not have experienced the treatment of
interest in the case of stated preferences) (149). In that sense, PRO and patient preference data
are not usually gathered from the same patients. Nevertheless, as argued by Reaney et al. (149),
some situations might benefit from the assessment of both PROs and patient preferences data

from the same patients, for example:

e When a PRO assessment reveals an improvement in some symptoms and worsening of
others, patient preference elicitation may be useful to understand whether patients value
most the improved or the worsened symptoms.

e If there is a clinical improvement accompanied by treatment-related toxicity reported
by PROMs, patient preference elicitation methods can be used to understand the extent

to which patients might be willing to accept the risk in exchange for the clinical benefit.

Figure 6 presents the main domains of patient experience data and with what method(s) (PROs

and/or patient preferences) they are usually captured.

Relative
. Symptoms of importance of :
Patient-reported . gt | any issue as Pfatlent
outcomes natural history e Iy preferences
patients
Irgﬂic;tsgt;)trllle Patient Preferences
functioning and experience for outcomes
quality of life data and treatments
Experience Information on
with which outcomes
e are ml;t).ortsnt to
patients

Patient-reported
outcomes and
patient
preferences

Figure 6. Methodologies used to assess different domains of patient experience data. (149)
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In fact, since patient experience information comprises data from both PROs and patient
preferences, there is an opportunity for combining the use of PRO and patient preference
methodologies in favour of generating more robust and complementary data regarding patients’
experiences, perspectives, needs, and priorities. Additionally, PRO and patient preference
research can mutually inform each other. For instance, if the items of validated PRO instruments
are in line with the attributes identified in a qualitative patient preference study, there is a mutual
validation of those items and attributes in the sense that they are indeed important to patients.
In a different scenario, results from a qualitative patient preference study could inform
additional issues of importance to patients not represented in available PRO instruments. Thus,
patient preference data has the potential to inform the development and enhancement/update of
PROM:s. In turn, PRO concepts can also inform the design of a patient preference study
(148,149).

Although there are key differences, PROs and patient preferences also share some similarities
worth mentioning: 1) both methodologies aim at collecting patient experience data to inform
decision-making, 2) both apply mixed-methods approaches (e.g., exploratory qualitative
research for concept/attribute elicitation to support the development of quantitative studies), 3)
and both methods can be employed within a clinical trial or observational study, in parallel to
a clinical trial or observational study, and during routine clinical practice (149).

The case study conducted in MM reinforces what was found in literature nonspecific to this
disease: in terms of representativity, few examples of patient preference research are published
when compared with PROs. This translates into poorer incorporation of patient preference
information in decision-making. For example, while PROs are more frequently being used as
endpoints in clinical trials, patient preferences’ utility in the R&D and regulatory contexts is

still limited.

Still regarding MM, studies published on this matter provided some practical examples of the
potential roles of PROs and patient preferences research. As previously detailed and similarly
to other clinical areas, while most PRO studies focus on assessing outcomes related to the
impact of the MM and its treatments, such as symptoms and HRQL, patient preferences
research aims at investigating which disease- and treatment-related characteristics are of utmost
importance to patients, exploring patients’ trade-offs across attributes, understanding patients’
acceptability for uncertainty regarding MM treatments, and identifying and characterizing

preference heterogeneity. In doing so, these methodologies have proved to offer complementary
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information about MM patients’ experiences and have the potential to tailor medicines

development and clinical care to patients’ needs, priorities, and values.
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5 Conclusions

There has been a growing recognition of the value of including patients’ experiences and
perspectives in decision-making throughout the MPLC. This increased focus towards patient-
-centricity and shared decision-making has created the need to develop methods capable of
gathering patient input in a robust, systematic, and meaningful way. To this end, PROs and
patient preferences research have been pointed out as suitable methods for collecting patient

experience data to inform decision-making.

The present thesis provided an overview of PROs and patient preferences input over recent
years by documenting their potential roles throughout the medicines’ life cycle, main
methodological aspects, challenges and limitations, ongoing efforts and initiatives to advance
research and implementation, and key recommendations for future research, as reported by the

current literature.

Since the lack of a global framework is hampering the effective incorporation of patient input
in decision-making, the literature is unanimous regarding the need for clear and harmonized
guidance for the routine use of PROs and patient preferences. Notwithstanding these
limitations, there has been considerable progress provided by public-private partnerships and
efforts led by major regulatory agencies such as EMA and FDA. There is a call to action and
continuous efforts and international multistakeholder collaboration are needed to consolidate
learnings from ongoing research and foster consistent best practices that guide the
implementation of patient engagement.

While evidence on patient involvement is still being built and a long road is still ahead,
numerous opportunities for using PROs and patient preferences have been identified, from early
medicines development to post-marketing and routine clinical decisions. It is expected that
systematic and effective collection, analyses, and sharing of patient experience data will
maximise its utility and ultimately benefit patients and the healthcare ecosystem.
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Appendices

Al.

Examples of Patient Engagement Initiatives

1. Patient Focused Medicines Development (PEMD) Initiative

PFMD is an international multistakeholder initiative composed of patients, patient

organizations, the pharmaceutical industry, regulators, HTA bodies, and national advisory

organizations established in 2015 to facilitate and advance patient engagement across the
MPLC (150,151).

This global coalition is synergizing efforts to develop a more effective approach to integrate

patient experience in medicines development and approval pathways by developing a

standardized framework, among the necessary tools, guidance, and resources to support its

adoption/implementation across stakeholders and stages of the medical product lifecycle.

To streamline patient engagement, PFMD has outlined four priority areas to be addressed: 1)

culture and process change, 2) development of a standardized framework, 3) information

exchange, 4) and training. Table 1 provides further insight into this matter.

Table 1. Priorities to advance patient engagement (150,152).

Priorities

Rationale

Examples of previous

work/initiatives

PFMD planned or
ongoing activities

Culture and
process

change

Culture and process change
are vital to ensure routine
implementation of patient
engagement activities.
Sharing examples of good
practice and tangible benefits
of effective patient
engagement (and conversely,
communicating the
disadvantages of ineffective
inexistent

or patient

engagement) will lead to a

- Boutin et al. present

several case study
examples of patient
engagement and
benefits from patient
organizations and from
the pharmaceutical

industry.

- Several funding
bodies already require
the

or encourage

submission of plans for

PFMD
expectedly

initiative will
provide
guidance,  resources,

and support to

overcome process

barriers and drive

meaningful patient

engagement.
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change in attitudes and
beliefs that will motivate the
consistent implementation of

patient engagement.

The use of incentives can
also be a powerful motivator

for change.

patient engagement in
product research,
development, and
approval processes in

order to obtain funding.

Development
of a

standardized

Various frameworks have
been published. However,

they have only partially

- Clinical Trials
Transformation

Initiative

PFMD

developing a global

is currently

meta-framework

framework |addressed the MPLC and|recommendations building on existing
while complementary, they|_ FDA’s  Patient frameworks and
result in a fragmented patient Focused Drug recommendations  to
engagement guidance that Development (PFDD) facilitate effective and
lacks continuity and Conceptual systematic patient
consistency among | £ o mawork engagement across
stakeholders. medicines’
- National  Health .
development lifecycle.
Council/ Genetic
Alliance Framework
- PCORI engagement
rubric
- FasterCures Value
Framework
- National Institute for
Health Research (UK
NIHR) INVOLVE
recommendations?
Information |An efficient mechanism for|European Patients’ | PFMD has launched an
exchange accessing and  sharing|Academy (EUPATI)|information exchange
aggregated information on|developed a|platform that maps
ongoing and planned patient | Patientinvolved patient engagement
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engagement activities will
allow stakeholders to access
and share experiences and
good practices, provide a
to share

practical means

opportunities  for patient
engagement, and prevent
duplication of effort and

resource waste.

webpage listing
research and
development projects

in which patients can

be involved.

activities to facilitate

information and
knowledge exchange
among patient
engagement

stakeholders and to

disclose  partnership

opportunities.

Training

Effective patient engagement

activities require specific
skills and knowledge from all

stakeholders involved.

EUPATI

training courses and

provides
educational materials
for patients and patient

organizations.

PFMD

training platform for all

provides a

patient engagement
stakeholders. This
coalition is also

preparing a series of
master  classes  to
address training needs
and focus areas
informed by

stakeholders.

PFMD is following a four-step approach to building a framework for patient engagement: (1)

mapping the patient engagement landscape through an extensive literature review and analysis

of existing frameworks and initiatives; (2) arranging multistakeholder workshops and

interviews to identify their needs and preferences on patient engagement; (3) refinement of

tools to develop and pilot a draft meta-framework for patient engagement and (4) creation of

the final framework and implementation tools (151,152). The result is the Patient Engagement

Management Suite (PEM Suite), comprising a set of practical tools and guidance to help

stakeholders plan, assess and execute patient engagement activities in a systematic, efficient,

and meaningful manner. Figure 1 depicts the features of the PEM Suite.
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Figure 1. Overview of the Patient Engagement Management Suite. Retrieved from Patient

Focused Medicines Development website (151)

= Patient Engagement Quality Guidance (153,154)

The Patient Engagement Quality Guidance is a practical guide for planning, developing, and
assessing the quality of patient engagement activities throughout the development and lifecycle
of medicines (as well as medical devices). This guidance introduces seven quality measures or
principles that a good patient engagement project should consider. Figure 2 presents an

overview of the set of patient engagement quality criteria (154).

This tool can be used to guide the planning and development of a patient engagement project,
to assess the quality and impact of ongoing or completed patient projects, and for gap analysis,
i.e., to identify areas for improvement, missed opportunities and their impact, which can help
plan future patient engagement projects. Therefore, the Quality Guidance Tool presents two
versions for different scenarios: (1) planning a project, and (2) assessing an ongoing or finalized
project (154).
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Figure 2. Overview of the Patient Engagement Quality Criteria. Retrieved from Patient

Focused Medicines Development website (151)

= Book of Good Practices (153)

PFMD created the Book of Good Practices to supplement the Patient Engagement Quality
Guidance with a selection of examples from positive real-world patient engagement initiatives.
The selection was based on the Patient Engagement Quality Guidance so that the chosen
initiatives present two or more of the seven Quality Criteria. This document will be annually

updated.

= Practical How-to Guides for Patient Engagement (153,155)

These tools provide further tailored guidance for the implementation of patient engagement on
specific patient engagement activities across the medicines development lifecycle that were not
covered in previous guidance or with the necessary detail.
The following guidance documents have been issued:
e How-To Guide for Patient Engagement in the Early Discovery and Preclinical phases;
e How-to Guide on patient engagement in the development of a COA strategy;

e How-to Guide on patient engagement in clinical trial protocol design;
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e Plain language summaries of peer-reviewed publications and conference presentations:
practical ‘How-To’ Guide for multi-stakeholder co-creation;
e Guidance for Community Advisory Boards;

e Guidance for Patient Engagement in Early Dialogues (HTA).

= Patient Engagement Training (153)

PFMD has launched a comprehensive training program, accredited by the Accreditation
Council for Medical Affairs (ACMA), for anyone wishing to start or advance their patient

engagement knowledge. The following modules are now available:
e Patient Engagement Basics: 15-minute introduction to patient engagement (level 1)
e Patient Engagement Value: What is patient engagement and how to get it right (level 1)
e Patient Engagement in Practice: Your first step to making it happen (level 2)

e Patient Engagement Training and Resources Repository: A selection of 140 reviewed

patient engagement training courses and educational materials (level 3)

More advances modules are currently underway.

= Patient Engagement Remuneration & Fair Market Value (153)

This project intends to assist fair remuneration of the patient community for interacting with
the pharmaceutical industry through patient engagement activities by driving the adoption of
remuneration standards. PFMD working group is developing a trusted process for fair

remuneration.

= Legal and Contractual Tools (153)

Since creating a legal agreement ‘from scratch’ between patient advocates and the industry can
be a challenging task, PFMD has established guiding principles for the development of
reasonable legal agreements and contracts. Additionally, the working group has published
reference templates to facilitate even more this task. There is also an explained version of the
guiding principles document, and of each reference agreement, providing extra information

regarding descriptions of the terminology, clauses, sections, and rationale, for anyone who
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needs to gain a better understanding of this matter. Finally, PFMD has made tools available to
help manage competing interests and conflicts of interest when planning or conducting a patient

activity project.

= Patient Engagement Synapse (153,156)

SYNaPsE (SYNergising Patient Engagement) is a digital platform designed to collect and map
patient engagement initiatives, frameworks, organizations, events, experts, training materials,

and other resources.

=  Additional PFMD activities and initiatives:

e Patient Engagement Open Forum: consists of a series of virtual events (once every
quarter) aiming to provide a place where the patient engagement community can

catalyse patient engagement by fostering collaboration and co-creation (151).

e Patient Engagement in Digital Health and Data: PFMD wants to build knowledge
on patient engagement standards for digital health and data, towards better patient-
centred digital health outcomes and impact through the involvement of patients: (1)
review learnings from patient engagement in medicine and medical device
development, (2) validation of findings and co-creation of patient engagement
standards in digital, (3) call to action for implementation of systematic patient
engagement in digital health, and (4) dissemination of patient engagement best

practices and support for implementation (151).

2. European Patients’ Academy on Therapeutic Innovation (EUPATI)

EUPATI is a multi-stakeholder public-private partnership originally launched by the IMI-
EUPATI project (2012-2017) and today established as an independent non-profit. EUPATI
visions that patients are key stakeholders in improving medicines development. For this reason,
EUPATI works on improving patient engagement through patient education. It provides
training courses, workshops, and educational materials to empower patients and patient
organizations with the skills and knowledge required to effectively contribute to medicines

research and development (R&D).
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= EUPATI Patient Engagement Roadmap

This roadmap offers a structured approach for patient involvement in medicines’ R&D which

highlights specific opportunities for patient engagement throughout the four key stages of the

medicines’ R&D lifecycle and offers concrete examples. This tool is expected to facilitate

patient engagement and stimulate further discussion (157). The roadmap is presented in figure

3.

Patient involvementin medicines R&D: a practical roadmap
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Figure 3. Patient Engagement Roadmap. Retrieved from EUPATI (157).
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At the beginning of 2022, the European Federation of Pharmaceutical Industries and

Associations launched and funded the 360° HTA Patient Involvement initiative to investigate

the current methods and processes for patient involvement in HTA in Europe and how they are

perceived by the different stakeholders. This initiative will review those methods and processes

and develop best

practices.
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EUPATI has been a part of this project (together with patient organizations, and pharmaceutical
industries), by contributing to the survey on the role of patient engagement in HTA and

gathering responses.

IMI-FACILITATE (160,161)

FACILITATE (which stands for “framework for clinical trial participants’ data reutilisation for
a fully transparent and ethical ecosystem’) was launched at the beginning of 2022 by the IMI
as a 4-year project whose mission is: 1) to enable clinical trial participants to access their data
generated during the studies so that it can be used for shared medical decision-making with
their health professionals, 2) and then to create a process that allows data to be re-used in future
research. In other words, this project aims to develop an innovative data-sharing and re-use
process that allows access and portability of patient data within a General Data Protection
Regulation (GDPR) compliant framework. The project is being conducted by a consortium of
27 partners, including EUPATI.

First, FACILITATE will develop an ethical, legal, and regulatory framework with clear rules
on how patients’ data should be accessed, used, and reused (e.g., recommendations on which,
when, and how data should be returned to study participants, or how this data can be used in
health care decision making and/or future research). Afterwards, this project will develop the
necessary technological solutions to implement sharing and reuse of patient data towards a more

effective, safer, and faster medicines development.

= EUPATI Guidance

In 2018, EUPATI has issued a set of four guidance documents to support the implementation
of patient engagement among the key stakeholders and across the MPLC. Each guidance
recommends working methods and processes and suggests specific activities and areas that hold

opportunities for patient involvement.

Guidance for Patient Involvement in Industry-Led Medicines R&D (162)

This guidance originated from the current lack of guidance on patient involvement able to
comprehensively cover the full scope of medicines R&D. It is aimed at the pharmaceutical

industry that wants to engage patients in R&D activities and provides recommendations for
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ground rules and suggestions for the integration of patient engagement across the whole process
of medicines R&D. The document draws on previous guidance (which are named in the
document) and is intended to provide a groundwork for a future code of practice for the

pharmaceutical industry.

First, the guidance outlines the reasons why there is a need for clear guidance on patient
engagement in R&D activities. Then, it presents areas and specific activities in R&D where
patient involvement can take place. Further on, the document suggests work practices for
fostering meaningful and effective patient engagement. For example, pre-engagement
discussions are vital for ensuring mutually beneficial interaction, adequate preparation, and
agreement on specific details. All these considerations should be defined in a written agreement,
namely the objectives, type of interaction, consent, release, confidentiality, compensation, data
privacy, compliance, declaration of conflict, and timelines. The guidance also suggests ways to
identify patients for engagement activities (e.g., through existing patient organizations, or
advertisement), further discusses compensation for patients involved in activities, and
highlights the importance of transparency on patient engagement (by making public
collaboration opportunities between companies and patients/patient organizations and joining

efforts among stakeholders to build expertise on this novel area).

Guidance for Patient Involvement in HTA (163)

This guidance covers the interaction between HTA bodies and patients or patient organizations
in the context of HTA. First, the guidance provides background information about the European
scenario on patient engagement in HTA. This document is based on recent published research
and examples of good practices from individual HTA bodies. Particularly, it builds on a set of
values identified by the HTAI, an international society aimed at fostering HTA, which are
relevance, fairness, equity, legitimacy, and capacity building. These values are further
described in the guidance document and are the starting point for the recommendations on
working practices for HTA bodies and patient organizations so that both parties can meet those

values.

Then, the guidance presents suggestions of patient involvement activities for HTA
organizations, which are organized in three categories: 1) outreach and education (e.g.,
communication about roles for patients and their impact, holding meetings in public, and

providing glossaries), 2) wider involvement (e.g., including patients as committee lay
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members), 3) and resource provision (e.g., developing peer support groups for involved

patients).

Finally, the guidance presents an overview of the progress and barriers to patient engagement
in HTA. Examples of the former include: the HTAI Patient and Citizen Involvement Interest
Group (PCIG) which is working on setting a comprehensive and searchable platform of publicly
available resources to help patients participating in HTA processes; a “framework for action”
for public and patient involvement in HTA issued for a Canadian HTA organization. Identified
barriers to patient engagement in HTA include lack of financial compensation, poor training

and support, and low general awareness.

Guidance for Patient Involvement in Requlatory Processes (164)

This EUPATI guidance covers patient involvement in the regulatory field, and it is aimed at
regulatory authorities who wish to engage patients in their activities. The guidance is expected
to streamline regulators’ efforts to implement effective patient engagement. It starts with a
description of the evolving, yet heterogeneous, landscape of patient engagement in regulatory

activities at the European level.

This guidance was built upon the EMA’s previous work and experiences which shows that
patient involvement in regulatory activities can result in increased transparency and trust in
regulatory processes and mutual respect between regulators and patients/patient organizations.
Yet, for this to be materialized, the guidance authors propose a set of objectives for effective
patient involvement in medicines regulation that can only be attained through close
collaboration between all stakeholders involved. Moreover, effective patient involvement
requires a solid and widely accepted patient engagement framework, and therefore, this

guidance document presents key elements for developing one.

The guidance also suggests working practices for patient participation in regulatory authorities’
activities, based on the EMA framework for interaction:
e A network of patient organizations (potentially in collaboration with other regulatory
authorities).
e A forum of exchange with patient organizations established within the regulatory

authority.
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e Creation of a pool of individual patients expert in their disease and its treatment to
facilitate patient involvement in medicines evaluation and information.

e Interaction particularly in the field of communication for information dissemination.

e A program of actions for capacity-building, focusing on training and raising awareness
about the regulatory system.

e Financial support for patients contributing to the regulator’s activities.

Further on, the guidance recommends establishing an agreement between all parties prior to
each interaction. All these considerations should be defined in a written agreement, namely the
objectives, type of interaction, consent, release, confidentiality, compensation, data privacy,

compliance, declaration of conflict, and timelines.

Furthermore, it explains how patients can participate in regulatory activities (i.e., as members,
individual experts, representatives of a specific organization, or observers). For this matter, the
authors recommend establishing eligibility criteria. Accordingly, the guidance provides

eligibility criteria for patient organizations when interacting with regulators.

Finally, this document discusses compensation for patients involved in activities and highlights
the importance of monitoring after implementation of such activities through a public annual

report on interactions (the document defines which aspects should be included in the report).

Guidance for Patient Involvement in Ethical Review of Clinical Trials (165)

This guidance is directed to all stakeholders involved in the ethical review of clinical trials. It
provides recommendations for ground rules and suggestions to facilitate patient involvement in
ethics committees. It covers what is needed to be considered when implementing patient
involvement, namely: the timing and nature of patient involvement in ethical reviews, the
patient’s level of expertise, and conditions for patient involvement in ethics committees (written
agreements, transparency, representativeness, and compensation). This document also presents
a roadmap where patient involvement may occur in ethical reviews of clinical trials. The
recommendations provided in this guidance aim to define the most suitable type of patient
expertise needed and to guide ethics committees to adapt their processes to effectively engage
with patients.
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= Matchmaking - EUPATIConnect

EUPATI has developed a matchmaking service called EUPATIConnect that helps collaboration
between members of the EUPATI partnership, by bringing EUPATI patient experts and
researchers together. EUPATI patient experts can enroll in this platform where they are asked
to indicate their availability to participate in various projects, and at the same time, researchers
can submit their requests to find patients with the needed knowledge to partner up with them in

their projects. In turn, EUPATI is responsible for connecting both parties.

3. PARADIGM (Patients Active in Research and Dialogues for an Improved Generation
of Medicines)
In 2018, the IMI launched the PARADIGM project, a 30-month public-private partnership

across 34 organizations, co-led by the European Patients’ Forum (EPF) and the European

Federation of Pharmaceutical Industries and Associations (EFPIA). This project mission was
to advance “structured, effective, meaningful, ethical, innovative, and sustainable patient

engagement” throughout the MPLC for better health outcomes (166).

The project’s proposed to explore the needs and perspectives of the different stakeholders
involved in the medicines’ development process. Through the insight gathered and the gaps
identified, PARADIGM developed a set of tools and guidance (building upon existing tools and
initiatives, such as PFMD and EUPAT]I) for three key-decision making points: research priority

setting, design of clinical trials, and early dialogue (166).

As aresult, PARADIGM launched a toolbox that gathers all the project’s recommendations, as
well as a set of comprehensive tools and practices to facilitate patient engagement. These tools
are organized into three groups: planning patient engagement; conducting patient engagement;

and reporting and evaluation. Figure 4 provides an overview of the PARADIGM toolbox (166).
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Figure 4. Overview of the PARADIGM toolbox. Retrieved from the IMI PARADIGM website

(166).
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A2. Search Queries

Search query for patient experience data:

(“patient experience data”[tiab] OR “patient engagement’[tiab] OR “patient and public
involvement”’[tiab] OR “patient involvement”’[tiab] OR “patient-generated health data”[tiab]
OR “Patient-Focused Drug Development”’[tiab] OR “patient focused medicines
development™[tiab] OR “patient perspective”’[tiab]) AND (“drug* development”[tiab] OR
“medicine* development”[tiab] OR “clinical care”[tiab] or “health technology
assessment”’[tiab] OR HTA[tiab] OR “regulatory”[tiab] OR “medical product life cycle”[tiab])

Search query for PROs:

“patient reported outcome*”’[tiab] AND (“regulatory”[tiab] OR “HTA”[tiab] OR “health
technology assessment”[tiab] OR “medical product lifecycle”[tiab] OR “clinical
research”[tiab] OR “clinical trial*”’[tiab] OR “drug* approval*”[tiab] OR “medicine*

approval®*”[tiab] OR “clinical care”)

Search query for patient preferences:

“patient preference*”[tiab] AND (“regulatory” OR “HTA” OR “health technology assessment”

OR “medical product lifecycle” OR “discrete choice experiment”[tiab])

Search query for PROs in multiple myeloma:

(“patient Reported outcome*” OR HRQL OR HRQOL OR “health related quality of life™)
AND “Multiple Myeloma”

Search query for patient preferences in multiple myeloma:

(“patient preference*” OR “trade-off*” OR “discrete choice experiment”) AND “Multiple

Myeloma”
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