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Background: Patient preference studies can inform decision-making across all stages of the medical product life cycle (MPLC). The
treatment landscape for advanced prostate cancer (APC) treatment has substantially changed in recent years. However, the most
patient-relevant aspects of APC treatment remain unclear. This systematic review of patient preference studies in APC aimed to
summarize the evidence on patient preferences and patient-relevant aspects of APC treatments, and to evaluate the potential
contribution of existing studies to decision-making within the respective stages of the MPLC.
Methods: We searched MEDLINE and EMBASE for studies evaluating patient preferences related to APC treatment up to
October 2020. Two reviewers independently performed screening, data extraction and quality assessment in duplicate. We descrip-
tively summarized the findings and analyzed the studies regarding their contribution within the MPLC using an analytical framework.
Results: Seven quantitative preference studies were included. One study each was conducted in the marketing approval and the health
technology assessment (HTA) and reimbursement stage, and five were conducted in the post-marketing stage of the MPLC. While
almost all stated to inform clinical practice, the specific contributions to clinical decision-making remained unclear for almost all
studies. Evaluated attributes related to benefits, harms, and other treatment-related aspects and their relative importance varied
relevantly between studies. All studies were judged of high quality overall, but some methodological issues regarding sample selection
and the definition of patient-relevant treatment attributes were identified.
Conclusion: The most patient-relevant aspects regarding the benefits and harms of APC treatment are not yet established, and it
remains unclear which APC treatments are preferred by patients. Findings from this study highlight the importance of transparent
reporting and discussion of study findings according to their aims and with respect to their stage within the MPLC. Future research
may benefit from using the MPLC framework for analyzing or determining the aims and design of patient preference studies.
Keywords: patient preferences, medical product life cycle, preference research, benefit-harm assessment, patient-centered care,
prostate cancer, systematic review

Introduction
Patient preferences are an essential component of patient-centered care1 and are rapidly gaining importance in the
development and evaluation of novel medical products.2–8 The United States Food and Drug Administration (FDA) and
the European Medicines Agency (EMA) have both integrated the evaluation of the values and perspectives of patients in
their approval processes.2–5 Large public–private partnerships such as the Medical Device Innovation Consortium
(MDIC) and the Innovative Medicines Initiative Patient Preferences in Benefit Risk Assessments During the Drug
Life Cycle (IMI PREFER) initiative are conducting methodological research on how patient preferences can be
incorporated in the medical product life cycle (MPLC).6–8

Previous research has shown potential benefits of patient preference information not just for decision-making in
clinical practice, but throughout all MPLC stages.3,6,9–12 In the discovery stage, patient preferences may aid the
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assessment of unmet medical needs3,6,9,10,12 and the design and selection of novel product prototypes.3,6,10–12 During pre-
clinical and clinical development, preference information may be used in the design of clinical trials by defining patient-
relevant outcomes and study populations,3,6,9–12 understanding important benefit-risk trade-offs,3,6,10 and exploring
preference heterogeneity between patients.6,12 Patient preferences may support marketing authorization, health technol-
ogy assessment (HTA) and reimbursement by complementing benefit-risk assessment6,9,10,12 and economic
evaluation,10,12 as well as by informing value propositions and marketing strategies for industry.6,9,12 In the post-
marketing stage, preference information may guide safety monitoring and post-authorization benefit-risk
assessment,6,9–12 inform industry regarding market opportunities and further product development,6,9–12 and enhance
clinical practice by informing practice guidelines and enabling more patient-centered decision-making.3,6,11 Various
methods for eliciting patient preferences exist, which need to be carefully selected depending on the study aims and
information required at the respective stage along the MPLC.6,13,14 To date, no study has explicitly investigated the
design and the stated aims of existing preference studies to evaluate the extent to which they were suited to inform
decision-making along the MPLC.

Patient preferences play an important role in clinical decision-making in advanced prostate cancer (APC).15–18 In
recent years, this field has been significantly transformed by the development and approval of various novel
treatments. To date, optimal treatment strategies have not been established and the balance of benefits and harms
needs to be evaluated for each patient individually.15–18 Thus, there is a need for a better understanding about which
aspects of treatment are most relevant for patients and warrant consideration when eliciting preferences regarding
APC treatment. Given the latest developments in preference research and the recent market approval of several novel
treatments, APC provides an ideal example to evaluate potential contributions of patient preference studies along the
MPLC.

With this systematic literature review, we pursued two aims. First, we aimed to describe the design and findings of
previously conducted patient preference studies in APC, focusing on the selection and definition of patient-relevant
aspects of treatment. Second, we aimed to assess the potential contribution of these studies according to their stage along
the MPLC and identify potential gaps for future research.

Methods
This systematic literature review is reported in line with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines.19 The study was part of the first stage of the development of a preference study, which
aims to elicit patient preferences for the later conduct of a benefit-harm assessment to inform clinical practice in the
context of APC. A protocol for the full project including this systematic review was published on the Open Science
Framework platform.20 The evaluation of the identified preference studies with respect to the MPLC was added during
the conduct of the review, since we considered it an important emerging aspect that added substantially to the
interpretation of the findings.

Eligibility Criteria
Eligible target decision contexts for APC were metastatic hormone-sensitive prostate cancer and non-metastatic or
metastatic castration-resistant prostate cancer. We deemed studies eligible if they involved individuals from the general
population, patients with localized prostate cancer, or APC patients. The rationale for including populations at risk of
developing APC (ie, general population and prostate cancer patients with localized disease) was that it is currently
unclear whether it is more appropriate to elicit preferences from patients with disease experience or populations that have
not yet faced the relevant decision and its consequences.6,21,22 We considered studies eligible if they elicited patient
preferences related to treatment outcomes in APC. Studies investigating patient preferences unrelated to treatment
outcomes (eg, decision-making preferences), studies related to the treatment of localized prostate cancer, and studies
exclusively involving clinical experts or other stakeholders were not considered eligible. Studies were eligible if they
used methods allowing to elicit the relative importance and trade-offs between benefits, harms and other aspects of
treatment made by patients (eg, discrete choice experiments, best-worst scaling exercises, time trade-off, visual analogue
scales, and other approaches).
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Information Sources and Search Strategy
We systematically searched MEDLINE (accessed via PubMed) and EMBASE (accessed via Elsevier) up to 5 October 2020
for relevant records using terms and medical subject headings (MeSH) related to patient preferences, benefit and risk
assessment, and APC. The full search strategies are provided in Supplementary Tables S1 and S2. We restricted our search to
the time since 1 January 2000, since we deemed records before this period to be likely of limited relevance given the more
recent establishment of patient preference studies and elicitation approaches,6,13 as well as recent advances in the treatment of
APC.15,16,23 We further restricted the search to records in English and German. We complemented the systematic search by
screening included study reports and relevant related publications for additional records.

Screening and Data Extraction
We screened the de-duplicated records for eligibility based on their titles, abstracts and full text. For included studies, we
extracted data regarding the target decision context (ie, disease stage or treatment context of interest), study population
characteristics, preference elicitation methodology, supportive research conducted to inform the study design, evaluated
aspects of treatment (ie, treatment attributes and attribute levels), main study findings, and study funding. Screening and
data extraction for all studies was performed independently and in duplicate by two reviewers, with disagreements
resolved by consensus.

Quality Assessment
We assessed the quality of included studies based on the International Society of Preference and Outcome Research
(ISPOR) checklist.24 While this checklist has been developed as a guide for good research practices in conducting
conjoint analyses, it has also previously been applied for the evaluation of patient preference studies.25–27 Other available
tools28–30 did not cover all methodological items that were of interest for our study. We individually rated each of the 30
checklist items and separately report items that could not be assessed due to inconclusive or missing information. Two
reviewers conducted quality assessment independently for all studies and resolved disagreements by consensus.

Analysis and Synthesis
We summarized the extracted data and descriptively analyzed the studies for differences and similarities in their
characteristics, methodology, and quality. Furthermore, we assessed the selection and definition of treatment attributes
and their relative importance within and across studies. Treatment attributes in preference studies may describe expected
benefits, harms, mode of administration, costs, or other patient-relevant aspects of treatment.24,26,31 The selection of well-
defined and patient-relevant attributes and attribute levels is an essential component in conducting quantitative preference
studies.6,24,32 We categorized the identified attributes into benefit outcomes, harm outcomes and other aspects of
treatment for analysis.

To evaluate the potential contributions of the identified preference studies to decision-making with respect to the
MPLC stage during which they were conducted, we used an analytical framework based on previous work by the FDA,3

the MDIC,6,7 as well as the IMI PREFER initiative.9–12 We extracted key information on the potential uses of patient
preference studies from the published reports and condensed the information according to the different stages of the
MPLC. We additionally considered further potential contributions of patient preference studies to clinical practice, such
as exploring preference sensitivity and heterogeneity,6 informing the creation of patient decision aids,3,6,33 informing
guideline development,1 and conducting highly stratified benefit-harm assessment.34 We categorized the potential
contributions along the MPLC into three categories: informing industry processes and product marketing, informing
regulatory assessment and reimbursement, and informing clinical practice and patient-centered decision-making. The
resulting analytical framework is presented in Figure 1.

We then mapped the studies to their respective stage along the MPLC. Mapping was performed based on the studies’
stated aims, the context provided in the introduction and discussion, Phase III trials and clinical practice guidelines cited
within the study reports, the attributes and attribute levels used in the studies, study dates, and study funders. We used
this information to determine the specific APC treatment or treatment comparisons for which patient preferences were
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evaluated by the individual studies. Subsequently, we determined the most likely MPLC stage based on the contextual
information. Finally, we sought to compare the different studies by identifying similarities and differences between
preference studies conducted at similar stages or with similar aims by assessing their potential contributions according to
the analytical framework.

Results
Study Selection and Characteristics
We identified 1140 records through database searches and 9 records through manual searches of reference lists (Figure 2).
We screened 807 records for eligibility and included 7 studies with data from total 1357 participants in our analysis35–41

(a list of excluded records is provided in Supplementary Table S3). The characteristics of the included patient preference
studies are summarized in Table 1. Two studies each were conducted in multiple European countries,35,36 the United
States,38,40 and Japan,39,41 and one in the United Kingdom.37 The target decision context was metastatic hormone-
sensitive prostate cancer (mHSPC)35,37,38 and metastatic castration-resistant prostate cancer (mCRPC)36,39,41 in three
studies each, and non-metastatic castration-resistant prostate cancer (nmCRPC)40 in one study. The study populations
covered a wide range, including APC patients in the respective target decision context,35,36,39–41 APC patients in different
APC disease stages,35,36 patients with localized or locally advanced prostate cancer,35,38,39 men from the general public,37

caregivers (ie, partners, relatives or friends),40 and physicians.39 Sample sizes (median 200, range 65 to 292) and average
age of participants (range 35 to 75 years) varied considerably between studies.

The design and primary findings of the included studies are shown in Table 2. All but one study applied a discrete
choice experiment (DCE) to elicit patient preferences,35,36,38–41 while the other used a time trade-off approach in
combination with a visual analogue scale.37 Exploratory research conducted to define patient-relevant attributes or health
states included literature reviews,35–41 patient35,37,40 and expert35–37,40,41 interviews, focus groups,39 expert input,38 as
well as additional information from product labels,36 regulatory reports,40 or clinical trials.41

Figure 1 Stages of the medical product life cycle and processes that can be informed by patient preference information.
Abbreviation: HTA, Health Technology Assessment.
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Quality of Studies
Overall, we judged the quality of the studies as high. Studies fulfilled between 23 and 27 (median 25) out of 30 items of
the ISPOR checklist (Table 1). Some information necessary to evaluate all checklist items was missing in all studies
(number of non-reported items ranging from 2 to 4). All studies stated a well-defined rationale and provided adequate
information on the decision-making context. The studies used an appropriate elicitation format, and their experimental
design was generally well reported. The selection of attributes was described in adequate detail and supported by
evidence in all studies. In contrast, the methods and rationale used to select and define attribute levels were less well
described and considered insufficient in three studies.35,36,39 Three studies involved patients in exploratory research

Figure 2 Flow chart of the systematic literature search, screening and inclusion of patient preference studies in the systematic review.
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Table 1 Study Characteristics and Results from Quality Assessment

Study Countries Target Decision
Context

Study Populations Number of
Participants

Average Age of Participants
(Mean (SD))

Quality Assessmenta (Number
of Items)

De Freitas et al,

201935
United Kingdom

Germany

Spain

mHSPC mHSPC

Localized PC with PSA-

recurrence
Locally advanced PC

152 68.9 (7.8) 24/30 (not reported 3/30)

Eliasson et al,
201736

United Kingdom
Germany

France

mCRPC mCRPC
nmCRPC

mHSPC

285 70.7 (8.6) 26/30 (not reported 2/30)

Hall et al, 201937 United Kingdom mHSPC General public 200 35.2 (12.3)b 23/27c (not reported 2/27)

Lloyd et al, 200838 United States of

America

mHSPC Localized PC 65 64.7 (7.1) 25/30 (not reported 3/30)

Nakayama et al,

201839
Japan mCRPC

Localized PC

mCRPC

Localized PC

Physicians

230 mCRPC: median 68 (IQR 53–81)

Localized PC: median 71 (IQR 40–86)

Physicians: median 46 (IQR 30–69)

23/30 (not reported 4/30)

Srinivas et al,

202040
United States of

America

nmCRPC nmCRPC

Caregivers

292 nmCRPC: 53 (14.2)

Caregivers: 65.5 (14.0)

27/30 (not reported 3/30)

Uemura et al,

201641
Japan CRPC CRPC 133 75.4 (7.4) 27/30 (not reported 2/30)

Notes: Quality assessment was performed based on the International Society of Preference and Outcome Research (ISPOR) checklist.24 aItems that were insufficiently reported by studies but were judged as potentially fulfilled by the
authors were categorized as “not reported”; bLower age due to general population sample; cDue the study design employed by Hall et al (time trade-off), three items specific to conjoint analysis (items 3.1–3.3 related to task
construction) were not evaluated.
Abbreviations: CRPC, castration-resistant prostate cancer; IQR, interquartile range; mCRPC, metastatic castration-resistant prostate cancer; mHSPC, metastatic hormone-sensitive prostate cancer; nmCRPC, non-metastatic
castration-resistant prostate cancer; PC, prostate cancer; PSA, prostate-specific antigen; SD, standard deviation.
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Table 2 Study Design, Attributes (Ranked by Relative Importance) and Attribute Levels of the Included Preference Studies

Study Study
Design

Exploratory Research Survey
Method

Attributes and Attribute Levelsa

De Freitas

et al, 201935
DCE • Literature review

• Semi-structured phone
interviews (patients, experts)

Online

survey

1.Effectiveness in months to PSA rise

• 8 months; 16 months; 24 months; 32 months
2.Bone pain control

• Fully controlled with OTC pain killers; fully controlled with prescription pain killers; mostly controlled with

prescription pain killers; not controlled with prescription pain killers
3.Risk of nausea, vomiting or diarrhea

• 5%; 10%; 20%; 30%

4.Risk of infection caused by treatment
• 1%; 5%; 10%; 15%

5.Risk of experiencing tiredness (fatigue)

• 1%; 5%; 10%; 15%
6.Mode of administration

• Oral once a day; intravenous every three weeks

Eliasson et al,

201736
DCE • Literature review

• Semi-structured phone

interviews (experts)
• Examination of product labels

Online and

paper survey

1.Bone pain control

• Fully controlled; partially controlled; not controlled

2.Risk of fogginess (impaired memory or concentration)
• 1%; 5%; 10%

3.Effectiveness in months delay to chemotherapy

• 36 months; 39 months; 42 months
4.Drug interactions leading to additional hospital visit

• No additional visit; one additional visit per month; two additional visits per month

5.Risk of experiencing extreme tiredness (fatigue)
• 30%; 40%; 50%

6.Need to take steroids

• Twice daily; only in specific situations; no need to take steroids
7.Food restrictions

• No restrictions; take medication with food; take medication on empty stomach with two hours fasting before and

after each dose

(Continued)
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Table 2 (Continued).

Study Study
Design

Exploratory Research Survey
Method

Attributes and Attribute Levelsa

Hall et al,

201937
TTO

VAS

• Literature review

• Phone interviews (patients,
experts, caregivers)

Face-to-face

interviews

Health statesb

1.Patients newly diagnosed (receiving androgen deprivation therapy)
2.Patients post-chemotherapy (completed docetaxel and receiving androgen deprivation therapy)

3.Patients receiving chemotherapy (receiving docetaxel and androgen deprivation therapy)

Adverse effectsb

1.Nausea and vomiting

2.Diarrhea

3.Risk of infection
4.Fatigue

5.Fluid retention

6.Alopecia

Lloyd et al,

200838
DCE • Literature review

• Physician input

Electronic

survey

1.Effectiveness in additional months of survival beyond 36 months

• 3 months; 6 months; 12 months
2.Mode of administration

• One pill daily; three pills daily, one pill at a time three times a day; six pills daily, two pills at a time three times a day

3.Risk of hematuria
• 0%; 10%; 20%

4.Risk of gynecomastia:

• 5%; 15%; 25%
5.Risk of diarrhea

• 5%; 15%; 25%

6.Out of pocket cost in USD
• $50; $100; $200

Nakayama
et al, 201839

DCE • Literature review
• Focus groups (patients)

• Quantitative study for

attribute selection

Online
survey

1.Expected effect of treatment to keep disease stable
• Minimum expected; maximum expected

2.Mode of administration

• Minimal influence on daily life; significant influence on daily life
3.Expected quality of life

• Possible with treatment; limited - restricted by treatment

4.Expected side effects of treatment
• Few side effects impacting ADL; some side effects impacting ADL
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Srinivas et al,

202040
DCE • Literature review

• Phone interviews (experts)

• Information from ICER report

Online

survey

1.Risk of serious fracture

• 0%; 5%; 8%

2.Risk of serious fall
• 0%; 5%; 8%

3.Cognitive problems

• None; mild (does not affect ADL); moderate (affects ADL)
4.Fatigue (lack of energy)

• None; mild (does not affect ADL); moderate (affects ADL)

5.Skin rash
• None; mild (< 10% of the body, does not affect ADL); moderate (10–30% of the body, affects ADL)

6.Effectiveness in additional months of survival beyond 4 years

• 12 months; 6 months; 3 months
7.Additional time to pain progression in months beyond 3 years

• 12 months; 6 months; 3 months

Uemura

et al, 201641
DCE • Literature review

• Interviews (experts)

• Information from clinical trials

Paper survey 1.Risk of fatigue

• 0%; 30%; 60%

2.Reduction of bone pain risk
• 25%; 50%; 75%

3.Effectiveness in months of survival

• 14 months; 16 months; 20 months
4.Mode of administration

• 6 1-minute IV injections every 4 weeks, no radiation; 6 1- minute IV injections every 4 weeks, minor radiation; 6 1-

minute IV injections every 4 weeks, some radiation; 4 pills a day, 1 hour in hospital every 2 weeks; 6 1-hour IV
injections every 3 weeks

5.Time to symptomatic skeletal event in months

• 10 months; 14 months; 16 months
6.Lost work days following treatment

• 0 days; 3 days; 5 days

Notes: aAttributes are ordered from most important to least important according to main study results; bBased on the results of the time trade-off (TTO) exercise.
Abbreviations: ADL, activities of daily living; DCE, discrete choice experiment; ICER, Institute for Clinical and Economic Review; IV, intravenous; TTO, time trade-off; OTC, over the counter; USD, United States Dollars; VAS, visual
analogue scale.
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guiding the study design35,37,39 (Table 2). Furthermore, the specification or justification of the sample size and
sampling strategy was insufficient in five studies,35,37–39,41 an examination or testing of respondent characteristics
and subgroups was lacking in four studies,35,36,38,39 and an assessment of the quality of responses (eg, internal validity)
was missing in five studies.35–37,39 Meanwhile, all studies presented and discussed their results and limitations
appropriately with respect to the existing literature. Details of the quality assessment are provided in Supplementary
Table S4.

Relation of Studies to Medical Product Life Cycle
The findings on study aims and contextual information of importance for evaluating the studies’ potential contributions
along the MPLC are demonstrated in Table 3. The assessment of the temporal relation between study conduct and its
stage in the MPLC was complicated due to missing information on study timeframes in all but one study.40 All studies
were funded by a pharmaceutical company and six were co-authored by industry representatives.35–37,39–41 Furthermore,
all studies discussed or cited clinical phase III trial results or clinical practice guidelines corresponding to a drug
marketed by the study funder in the respective context. Based on study reports and contextual information, we
categorized one study to have been conducted in the marketing authorization stage,40 one in the HTA and reimbursement
stage,37 and five in the post-marketing stage of the MPLC.35,36,38,39,41

Table 3 Study Aims, Evaluated Treatments and Potential Contributions to Decision-Making Along the Medical Product Life Cycle
(MPLC) Stages

Study Time of Conduct Funding Treatments
Discussed

Aims and Discussion MPLC Stage and
Processes
Informed

De Freitas

et al,

201935

Not specified (manuscript

submitted 11/2018)

Janssen

(co-

authored)

Abiraterone

acetatea

Docetaxel

Aim: Understand risks and benefits of

hypothetical abiraterone acetate and

docetaxel-based chemotherapy.
Discussion: Inform decision-making in

healthcare, demonstrate the value of treatment

benefits to patients, and highlight aspects
warranting discussion with patients, inform

dossiers submitted to health authorities, and

support negotiations for market access and
pricing.

Stage: Post-

marketing

Process: Clinical
practice and

patient-centered

decision-making,
non-specific

Eliasson
et al,

201736

Not specified (manuscript
accepted 02/2017)

Janssen
(co-

authored)

Abiraterone
acetateb

Enzalutamide

Docetaxel
Cabazitaxel

Radium-223

Aim: Promote patient-centered care by
understanding patient preferences regarding

different aspects of treatment.

Discussion: Enable discussions regarding
preferred treatment choices with patients,

potentially lead to higher adherence and better

health outcomes, and assist healthcare
professionals in making decisions regarding

management of mCRPC.

Stage: Post-
marketing

Process: Clinical

practice and
patient-centered

decision-making,

non-specific

Hall et al,

201937
Not specified (literature

search conducted 11/

2016; manuscript
accepted 01/2019)

Janssen

(co-

authored)

Docetaxel

Abiraterone

acetatea

Aim: Capture societal-based utility values for

health states in mHSPC and disutility values for

adverse effects associated with treatment to
inform cost-utility analyses.

Discussion: Provide utility values for late-stage

prostate cancer and disutility values for
common adverse effects, and support

economic evaluation for future treatments.

Stage: HTA &

reimbursement

Process:
Regulatory

assessment and

reimbursement,
economic

evaluation

(Continued)
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Various potential contributions along the MPLC were discussed in the aims or discussion of the studies. The study
conducted in the HTA and reimbursement stage explicitly stated the aim of informing regulatory assessment and
reimbursement through deriving dis-/utility values for economic evaluation.37 Meanwhile, the other six studies stated
to aim at informing clinical practice and patient-centered decision-making, for example by enabling a discussion of

Table 3 (Continued).

Study Time of Conduct Funding Treatments
Discussed

Aims and Discussion MPLC Stage and
Processes
Informed

Lloyd et al,
200838

Not specified (manuscript
submitted 03/2007)

AstraZeneca
(scientific

input)

Flutamide
Bicalutamidec

Aim: Assess patient preferences and willingness
to pay for various hormonal therapy regimens.

Discussion: Quantify value placed on different

aspects of treatment, estimate willingness to
pay for incremental improvements, and serve

as starting point for physicians in discussion of

treatment options. Modelling based on
preference data showed higher willingness to

pay for bicalutamide compared to alternative.

Stage: Post-
marketing

Process: Clinical

practice and
patient-centered

decision-making,

non-specific

Nakayama

et al,

201839

Not specified (manuscript

submitted 10/2017)

Janssen

(co-

authored)

Docetaxel

Abiraterone

acetateb

Enzalutamide

Aim: Compare patients’ and physicians’

preferences for treatment of prostate cancer,

and identify different treatment preferences in
advanced and non-advanced [prostate cancer]

patients.

Discussion: Improve patient-centered care
during treatment, and support development of

understanding about optimal communication

regarding treatment selection between patients
and physicians.

Stage: Post-

marketing

Process: Clinical
practice and

patient-centered

decision-making,
non-specific

Srinivas
et al,

202040

02/2019 - 04/2019 Bayer
(co-

authored)

Enzalutamide
Apalutamide

Darolutamided

Aim: Elicit treatment preferences of nmCRPC
patients and caregivers, and examine the

extent to which they are willing to forego gains

in survival to avoid or minimize adverse effects.
Discussion: Provide insights on how patients

and caregivers weigh benefits and risks of

treatments, facilitate clinical treatment
decision-making, and underscore importance

of balancing survival with adverse effects.

Stage: Marketing
authorization

Process: Clinical

practice and
patient-centered

decision-making,

non-specific

Uemura

et al,

201641

Not specified (manuscript

submitted 04/2016)

Bayer

(co-

authored)

Abiraterone

acetate

Enzalutamide
Cabazitaxel

Radium-223e

Aim: Enhance understanding of treatment

preferences among CRPC patients in Japan.

Discussion: Provide insights into patient
experience with CRPC treatment in Japan,

identify trends in treatment attributes that

matter most to patients, and facilitate
discussions between physicians and their

patients to select the best treatment.

Stage: Post-

marketing

Process: Clinical
practice and

patient-centered

decision-making,
non-specific

Notes: Advanced prostate cancer treatments discussed in the studies which are marketed by the study funders are underlined. aAbiraterone acetate was approved for
metastatic hormone-sensitive prostate cancer (mHSPC) in 02/2018 by the US Food and Drug Administration (FDA) and 10/2017 by the European Medicines Agency (EMA);
bAbiraterone acetate was approved for metastatic castration-resistant prostate cancer (mCRPC) in 12/2012 by the FDA and in 11/2012 by the EMA; cBicalutamide was
approved for mHSPC in 10/1995 by the FDA and in 09/2007 by the EMA; dDarolutamide was approved for non-metastatic castration-resistant prostate cancer (nmCRPC) in
07/2019 by the FDA and in 01/2020 by the EMA; eRadium-223 was approved for castration-resistant prostate cancer (CRPC) with bone metastases in 05/2013 by the FDA
and in 09/2013 by the EMA.
Abbreviations: HTA, health technology assessment; MPLC, medical product life cycle.
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preferences between patients and physicians,35,36,38,39,41 by examining differences in preferences between patients and
physicians39 or caregivers,40 or by quantifying the value placed by patients on specific treatment attributes.35,38,40 One
study additionally mentioned potential uses of patient preference information during marketing authorization and
reimbursement negotiations,35 and another calculated the willingness to pay for treatments based on patients’
preferences.38 However, none of the studies aiming to inform clinical practice explicitly evaluated preference hetero-
geneity within its decision context, and we deemed it insufficiently clear based on the stated aims as to how the six
studies intended to influence clinical practice in reality. Therefore, we categorized the contribution of these six studies to
clinical practice as non-specific.

Study Attributes and Their Relative Importance
Among the six studies using a DCE methodology, four defined the attributes describing the benefits of treatment using
directly patient-relevant outcomes,42 such as overall survival38,40,41 and health-related quality of life39 (Table 2,
Figure 3). Three studies used pain control,35,36,41 and a majority of five studies used surrogate endpoints for defining

Figure 3 Frequency of different attributes related to benefits, harms and other aspects of treatment included in the discrete choice experiment (DCE) studies on patient
preferences in advanced prostate cancer included in this review (n=6). The three most important attributes with the strongest preference (ie, ranking among the “top 3”)
and attributes with the weakest preference (ie, ranking last) are marked accordingly for each of the studies.
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benefits of treatment, such as progression-free survival (defined as time to disease progression or effect on keeping
disease stable),35,39 time to chemotherapy,36 time to symptomatic skeletal event,41 or time to pain progression.40

Surrogate outcomes and pain control ranked among the three most important attributes most frequently (three studies
each), followed by overall survival (two out of three studies) and quality of life (one study). In all studies including
patients with localized prostate cancer, a survival or progression-free survival outcome ranked highest of all treatment
attributes,35,38,39 while harms and pain control were rated as most important in the other DCE studies.36,40,41

For defining potential harms of treatment, the DCE studies used a wide range of different attributes depending on the
decision context and specific treatment of interest. Most frequently used harm attributes were fatigue,35,36,40,41 nausea,
vomiting or diarrhea,35,38 and cognitive disorder.36,40 One study used a more generic “side effects” attribute.39 Of note,
all but one DCE study defined the harm attributes by using different levels of risk of experiencing a certain harm outcome
(eg, 5% or 10% risk of fatigue).35,36,38,39,41 One study additionally used severity levels for defining harm outcomes (eg,
mild or moderate fatigue).40 Cognitive or memory disorder ranked among the three most important attributes most
frequently (two studies), with fatigue, nausea/vomiting or diarrhea, hematuria, fractures, and falls each ranking among
the top three in one study. No harm outcome with the exception of (generic) “side effects” ranked last in any of the DCE
studies.

All DCE studies included further attributes unrelated to treatment outcomes, such as mode of administration,35,38,39,41

need of co-medication,36 drug interactions,36 food restrictions,36 lost work days,41 or out-of-pocket costs.38 Among these,
mode of administration ranked among the three most important attributes in two studies, but also ranked last in one study.
Similarly, out-of-pocket costs, lost work days, and food restrictions ranked last in the respective studies. Attributes
regarding mode of administration and need of co-medication commonly reflected the treatments targeted by the studies
(eg, intravenous administration of docetaxel, cabazitaxel and Radium-223 compared with oral administration of abir-
aterone acetate, darolutamide or bicalutamide; Table 3).

The study which applied a combination of a time trade-off approach and a visual analogue scale used three defined
base health states corresponding to newly diagnosed patients, patients receiving chemotherapy, and patients post-
chemotherapy.37 In addition, five combinations of the health state of patients receiving chemotherapy with different
adverse effect experiences (fatigue, nausea and vomiting, diarrhea, fluid retention, susceptibility to infection, and
alopecia) were evaluated. In this study, the base health state of patients receiving chemotherapy was less preferred by
participants than the base health state of newly diagnosed patients and patients post-chemotherapy. Among the adverse
effects, nausea and vomiting, diarrhea, and susceptibility to infection were rated as the most important (ie, having the
highest disutility), while alopecia ranked last in importance (ie, had the smallest disutility).

The two studies conducted in the marketing authorization and in the HTA and reimbursement stage differed from the ones
conducted in the post-marketing stage of the MPLC. The study conducted in the marketing authorization stage was the only
one in which a benefit attribute ranked last and which found all four harm attributes to be more important than the two benefit
outcomes.40 This study was also the only one in the target decision context of non-metastatic castration-resistant prostate
cancer and defined benefits as time to pain progression and months of additional survival beyond 4 years. Meanwhile, the
study conducted in the HTA and reimbursement stage took a health state valuation approach and was the only one using
a general population sample, which was in line with its aim of deriving dis-/utility values for economic evaluation.37

Discussion
In this systematic review of seven patient preference studies related to the treatment of APC, we found substantial
variation in the definition and the relative importance of patient-relevant benefits, harms, and other aspects of APC
treatment across studies. The identified studies explored patient preferences in all relevant decision-contexts of APC
treatment. We considered five of the included preference studies to be located in the post-marketing stage of the MPLC,
and one study each in the marketing approval and the HTA and reimbursement stage. All but one study were conducted
in the past five years, reflecting the recent advances in APC treatment.
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Study Contributions Along the Medical Product Life Cycle
One study located in the HTA and reimbursement stage explicitly aimed to inform economic evaluation, while all other
studies stated to aim at informing clinical practice and patient-centered decision-making. Among these studies, none
provided further detail about how it had intended to inform clinical decision-making. In the post-marketing setting,
patient preference studies may influence clinical practice in various ways, such as by examining the preference sensitivity
of a specific context,6 exploring preference heterogeneity between patients,6 informing shared decision-making tools
such as patient decision aids,3,6,33 informing guideline development,1 or enabling highly stratified patient-centered
benefit-harm assessment.34 We found none of the studies to be specifically designed to inform these processes. Studies
frequently stated the aims of highlighting attributes of importance to patients and facilitating discussions regarding
preferred treatments between patients and physicians. Meanwhile, none of the studies provided information on preference
heterogeneity.

For information from patient preference studies to be useful in clinical practice, an exploration of preference
heterogeneity between patients is warranted.6 While the most important aspects of treatment (ie, the most or least
preferred attributes) are important to discuss in clinical practice, attributes for which there is the largest between-patient
variation may be most relevant for patient-centered decision-making. Having information on the relative importance of
benefits and harms may help to determine the benefit-harm balance of different treatments. Meanwhile, personalized
discussions and treatment decisions – as opposed to making generalized recommendations for the whole population –
may be most useful when based on aspects that are valued differently by individual patients. Furthermore, attributes that
are most distinctive between different treatment options may matter more in clinical practice than those that are similar.
For example, if all treatment options cause fatigue as an adverse effect and to a similar extent (ie, similar risk or severity),
other adverse effects may be more relevant for determining patient preferences for the different treatment options. Last,
most studies used risk levels for defining harm attributes, with only one using severity levels for certain harms.40 In the
design of DCEs, risk levels combine expectations about both the severity and risk of a harm outcome.43 However, since
harm risks are usually largely known in the post-marketing stage, preferences for different levels of severity may be more
informative for assessing the benefit-harm balance for individual patients.

All identified studies were funded by the pharmaceutical industry. Patient preference studies may have an important
role in informing marketing strategies and information material, extension of product labels or indications, or future
product development.3,6,10–12 Yet, potential applications of patient preference studies to inform industry processes and
product marketing were not mentioned in almost all studies. Only one study stated that preference studies may support
submission of application dossiers and negotiations with health authorities during regulatory approval.35 Since the
conduct of patient preference studies is costly and time-consuming, funding for such research may be difficult to
obtain.10 It appears that to date, the strongest interest in conducting preference studies in APC came from the
pharmaceutical industry. Potential conflicts of interest arising from this role highlight the need for transparent reporting
of the exploratory research conducted, the justifications for choosing attributes, attribute levels and sampling strategies,
as well as the aims regarding which processes along the MPLC should be informed by the study.

Quality of Studies and Attribute Selection
While we judged the quality of studies to be high overall, we also identified some shortcomings. One observed issue was
related to the justification of the chosen sampling strategy and sample sizes, which were not well specified in several
studies. The choice of the study population is considered a key factor in the design of patient preference studies and may
influence the interpretability and transferability of study findings.6,9,10 It is thus important to assess the representativeness
of the study population with respect to the target population and to evaluate potential differences between population
subgroups (eg, patients at different disease stages), as well as between responders and non-responders.6,10,26,28 Several
studies lacked an examination of respondent characteristics and subgroups, and an evaluation of characteristics of
responders and non-responders was not possible based on the presented data. In combination, these issues may impair
the interpretation of the respective studies. This is especially relevant when translating the study findings into clinical
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practice, as substantial heterogeneity in preferences between patients at different disease stages or even individual
patients may have to be expected.6

We found a relevant variation in the treatment attributes used in the studies. All studies selected attributes based on
exploratory research and provided an adequate rationale for their selection. However, only little or no detail was provided
regarding the selection of attribute levels. In addition, only three studies (43%) involved patients in the attribute selection
process,35,37,39 which we identified as a potentially important methodological issue in the quality assessment. This
shortcoming was also identified in other studies.26 The translation of the exploratory research into the definition of
attributes and attribute levels is an integral part of the design of quantitative preference studies and always bears some
degree of subjectivity of the involved researchers.10,24,32 The choice and framing of such attributes and attribute levels
may relevantly influence the findings of a study, which has implications for their applicability and translation into the
relevant decision-making context.6,10,44 It is thus crucial that all aspects of attribute and attribute level selection are
transparently reported24 and related to the stated aims of the study within the corresponding stage along the MPLC.

While some differences regarding the selection of attributes between studies were expected depending on the studies’
aims, decision contexts, or treatments of interest, only few attributes were used relatively consistently. To capture
preferences regarding treatment benefit, DCE studies most frequently used surrogate outcomes and pain control, with
survival and health-related quality of life being used less frequently. Surrogate outcomes and pain control also most
frequently ranked among the three most important attributes in the respective studies. This is especially interesting since
survival and quality of life are commonly considered the most patient-relevant outcomes in advanced cancer settings.45,46

Meanwhile, pain due to bone metastases is the most frequent symptom of APC.47 This may explain the relative
importance of pain reduction in the DCE studies evaluating this attribute. Definitions of surrogate outcomes were highly
heterogenous across studies, and none was used in more than one study.

Regarding treatment harms, fatigue was the only outcome used in more than two DCE studies. It is, however, expected
that harms would differ more strongly across contexts due to differences in adverse effect profiles of the respective treatments
and target populations (eg, regarding age and (co-)morbidity). We found that mode of administration was a frequently used
and important attribute, most especially in contexts where there were substantial differences in the administration of the
discussed treatments.35,38,39,41 Meanwhile, treatment cost (defined as monthly out-of-pocket costs to the patient regardless of
insurance coverage in a United States health-care setting) was used as an attribute in only one study among patients with
localized prostate cancer, ranking last in importance.38 The latter is surprising, as out-of-pocket costs may be relevant given
the price of novel APC treatments, depending on insurance coverage in the countries of study conduct.26

Our findings are similar to those of another recent systematic review of patient preference studies in metastatic
prostate cancer,48 which found treatment benefits – expressed as treatment effectiveness and bone pain control – and
fatigue to be the most frequently used and most important attributes. In comparison, the inclusion of additional
quantitative preference studies in our review revealed more substantial heterogeneity in the definitions and relative
importance of benefit and harm attributes related to APC treatment. Thus, we currently consider the evidence to be
insufficient to allow judgements about what the most patient-relevant aspects or the preferred treatments are in APC.

We identified differences in the primary study findings between studies conducted in the post-marketing stage
compared to the study conducted in the marketing authorization stage, in which treatment benefits were found to be
less important than the harm outcomes.40 However, these differences may also arise due to the different target decision-
context or study population. Pain progression (eg, due to bone metastases) may not have been considered relevant by
participants in the non-metastatic setting, and expected survival in this setting is longer than in later disease stages (which
is also reflected in the definition of the survival attributes). Meanwhile, pain reduction was commonly rated as highly
important in studies investigating metastatic prostate cancer.35,36,41 Hence, it remains unclear to what extent these
different factors influenced the design and primary findings of this study.

Directions for Future Research
Based on our systematic review, we identified several gaps to be addressed by future research. First, it is currently unclear
which treatment attributes are most appropriate to be used in patient preference studies in APC and whether there is
substantial preference heterogeneity between individual patients in this context. Future research should further explore
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key attributes that are both important for patients and relevant for decision-making in clinical practice. Second, the
included preference studies allowed only a limited exploration of potential contributions of such studies along the MPLC.
Further insights from studies conducted at different stages of the MPLC, with different perspectives or aims, and
targeting other disease contexts should be gathered in future studies. Third, using the MPLC as a framework may be
helpful for clarifying the research questions and aims of future preference studies. Preference researchers may use the
MPLC framework to plan studies aiming to inform clinical practice and patient-centered decision-making, industry
processes and product marketing, or regulatory assessment and reimbursement.

Limitations
The systematic review was focused on APC as an example for an innovative field and is thus limited in its scope. While
we aimed at exploring the potential contribution of preference studies along the MPLC, most studies were conducted in
the post-marketing stage and stated to inform clinical practice and patient-centered decision-making. By widening the
topic to other treatment contexts or disease areas, we may have identified further preference studies conducted in other
MPLC stages or with different aims. Considering further databases or different search strategies may have yielded
additional studies providing further insights.49 However, based on other systematic reviews of preference studies in
advanced cancer settings,26,50 we deem our study to provide a representative example of studies in this context.

The quality assessment in this review was based on the ISPOR checklist. While this allowed a comprehensive
evaluation of the studies, the checklist was not originally intended for such assessments. Thus, it may miss important
aspects of study design and does not include a thorough evaluation of the potential risk of bias of studies. Other tools are
available to assess the quality,26,28 risk of bias,29 and certainty of evidence30 in preference studies. However, a standard
for assessment has not yet been established and there is a relevant overlap between available checklists. We thus chose
a methodology that is most comparable to existing research.25–27 Since we were not interested in specific estimates or the
certainty of the available evidence, we deemed the checklist to sufficiently cover all dimensions of relevance to this
study. More research is needed to establish a standardized assessment covering all relevant dimensions of methodological
and reporting quality, as well as the risk of bias of preference studies.

To assess the stages and potential contributions of studies along the MPLC, we conducted a synthesis of existing
research which we used as a basic framework for analysis.3,6,9–12 However, the incorporation of patient preference
information along the MPLC is a recent development that requires more methodological research and experiences. Thus,
we consider the applied framework to be a starting point for discussion which warrants further development and more
detailed examination. Meanwhile, we found it useful for categorizing the studies and enabling a discussion about what
would constitute useful evidence in the post-marketing setting. We hope that other authors are encouraged by our work to
assess preference studies in light of their stage along the MPLC to determine their potential contributions and value for
industry, regulatory or clinical decision-making.

Conclusion
In this systematic review of patient preference studies in APC, we found that studies used a wide variety of different
attributes for defining benefits and harms of treatment. While the quality of studies was high overall, we identified issues
with respect to sample selection and definition of attribute levels. All studies were industry-funded, and most were
conducted in the post-marketing stage of the MPLC. All but one study stated the aim to inform patient-centered decision-
making, but the specific contributions to clinical practice remained unclear. Hence, no judgements regarding the most
patient-relevant aspects of APC treatment or preferred APC treatments are currently possible and further research aimed
at informing clinical practice in this context is warranted. As this review is one of the first to apply the MPLC framework
in the analysis of preference studies in a specific decision-making context, future research may further explore and refine
this framework as an analytical tool in other contexts. In addition, an explicit consideration of the MPLC may also help
to determine the aims and design of future preference studies.
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