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Abstract

The goals of treating non-metastatic castration-resistant
prostate cancer (nmCRPC) patients are to delay metastasis
and prolong life, while maintaining the quality of patients’
survival. The recent approval of second-generation
androgen-receptor inhibitors (SGARIS) in the United States
has expanded the treatment landscape for nmCRPC. Large-
scale randomized controlled trials showed that SGARI
treatment options have similar efficacy, but different safety
profiles. Two recent discrete choice experiment (DCE)
studies conducted in the United States, evaluated the

benefit-risk tradeoffs of patients, caregivers and physicians
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for nmCRPC treatments. The aim of this review is to
summarize these two studies and highlight differences in
the preferences among these three stakeholder groups with
respect to adverse events (AEs) of specific interest in
nmCRPC. Both DCE studies included 5 AE attributes:
frequency or level of severity of fatigue, skin rash,
cognitive impairment, risk of serious fracture, risk of
serious fall. Survey results from patients (n=143),
caregivers (n=149), and physicians (n=74 oncologists, n=75
urologists) were analyzed using random parameters logit
models generating preference weights for each attribute

level. AE reduction was more important than improving OS
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for physicians and even more prominently for patients and
caregivers. As government healthcare agencies, globally,
continue integrating patient feedback and evidence into
their decision-making processes, the role of preference
methodology in generating such evidence, may be expected

to grow.
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Decision-making; Benefit-risk

1. Introduction

Prostate cancer is the third most common cancer in the
United States [1]. The American Cancer Society estimates
about 191,930 new cases of prostate cancer will be
diagnosed in the US in 2020 and about 33,330 men are
projected to die from prostate cancer [1]. Non-metastatic
castration-resistant prostate cancer (nmCRPC) is a stage of
the disease during which the cancer becomes resistant to
hormonal therapy, but has not yet spread to other areas of
the body [2]. The goal of treating nmCRPC patients is to
delay metastasis and prolong life while maintaining the
quality of patients’ survival [3, 4]. The recent approval of
second-generation androgen-receptor inhibitors (SGARIS)
in the United States has expanded the treatment landscape
for nmCRPC [5]. Trials showed that SGARI treatment
options have similar efficacy, but different safety profiles
[5]. Two recent preference studies conducted in the United
States evaluated the benefit-risk tradeoffs of patients,
caregivers and physicians for nmCRPC treatments [6, 7].
This review summarizes these two studies and highlights
differences in the preferences among these three
differences in

stakeholder  groups.  Understanding

preferences among patients, caregivers, and physicians will
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enhance shared decision-making between physicians and
patients/caregivers, and better inform health technology
assessment (HTA).

2. Materials and Methods

2.1 Study design and sample

The study design in both Srinivas et al. publications utilized
discrete choice experiments (DCEs). In a DCE respondents
were presented hypothetical scenarios regarding medication
profiles and corresponding outcomes to elicit their
preferences for treatment attributes and their willingness to
tradeoff benefits and risks [6, 7].

2.2 Survey development

Based on feedback from initial interviews and discussion
with clinical experts, both DCE studies focused on two
efficacy attributes: overall survival (OS) and time to pain
progression (TPP); and 5 adverse event (AE) attributes:
frequency or level of severity of fatigue, skin rash,
cognitive impairment, risk of serious fracture, risk of
serious fall. Researchers ensured that respondents
understood the definitions of the attributes and levels before
answering the questions [6, 7]. The two studies initially
included the same attributes and levels. However, severe
levels for fatigue, skin rash, and cognitive impairment
(Table 1) were excluded for patients and caregivers,
because they were unwilling to accept these severe levels of
AEs, regardless of the possible OS benefit [7]. Due to this
difference in the severity levels of AE attributes between
the two studies, the choice sets are not the same, and
therefore we cannot directly compare the results in a

statistical manner [6, 7].
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Attribute

Physician DCE Levels

Patient/Caregiver DCE Levels

Overall survival

4 years and an additional 12 months
4 years and an additional 6 months

4 years and an additional 3 months

Time to pain progression

3 years and an additional 12 months
3 years and an additional 6 months

3 years and an additional 3 months

Fatigue None None
Mild-to-moderate Mild
Severe Moderate
Skin rash None None
Mild-to-moderate Mild
Severe Moderate
Cognitive impairment None None
Mild-to-moderate Mild
Severe Moderate
Risk of serious fall None
5%
8%
Risk of serious fracture None
5%
8%

Table 1: Attributes and Levels in the Two DCE Studies.

2.3 Sample selection

2.3.1 Inclusion criteria: The patients and caregivers were
self-screened online from February to April 2019. Patients
had to be at least 18 years old, diagnosed with prostate
cancer, have rising PSA levels, and not been told their
cancer had spread to any other part of his body. Of the 150
patients screened, 143 were included in the final analysis.

Each caregiver was required to be the primary caregiver of
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a patient who met the inclusion criteria. Of the 150
caretakers screened, 149 were included in the final analysis
[7]. The physicians (n=150 oncologists, n=150 urologists)
were participants in existing online panels and screened in
January 2019. Physicians were required to have experience
treating NnmCRPC patients, be a urologist or oncologist in
the US, and at least 18 years of age. Of the 300 physicians

screened, 149 physicians (n=74 oncologists, n=75
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urologists) were included in the final analysis [6]. For all
stakeholder groups, respondents were excluded if consent
was not provided or if they had participated in a similar
survey in the past six weeks [6, 7]. The survey results were
analyzed using random parameters logit models for both
studies generating preference weights for each attribute
level. Furthermore, relative attribute importance scores
were calculated for each attribute. Both study protocols
were approved by centralized US Institutional Review
Boards [6, 7].

3. Results

3.1 Respondent characteristics

For the patients included in the sample, the mean age was
53.04 years old (SD: 14.2) and the men were mostly white
(84.6%), had a college degree or higher (83.9%), married
(72.7%), and employed full-time (60.1%) [7]. The
caregivers had mean age of 46.3 years (SD: 11.9) with
some caring for a parent with nmCRPC (47.7%), and most
were white (77.9%), and employed full-time (73.2%) [7].
The physicians had mean age of 51.3 years (SD: 10.7),
were mostly white (67.1%), with a mean of 17.9 years in
clinical practice (SD: 8.5) [6].

3.2 Relative importance of attributes
In both studies, all three stakeholder groups favored a 9-
month improvement in OS over a comparable improvement

in TPP. Patients with nmCRPC valued reducing each of the
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AEs more than on a 9-month improvement in OS across the
levels assessed in the DCE [7]. Caregivers valued reducing
serious fractures, serious falls, and cognitive impairment
more than a 9-month improvement in OS [7]. Physicians
valued a reduction in cognitive impairment and risk of
serious fracture more than a 9-month increase in OS [6].
Table 2 shows the relative importance of all the treatment
attributes for the various stakeholders. In summary, AE
reduction was more important than improving OS for
physicians and even more prominently for patients and

caregivers.

3.3 Quantitative benefit-risk assessment

The DCEs estimated how much OS the stakeholders were
willing to trade off to mitigate an AE. For example, patients
were willing to trade off almost 7 months of OS to reduce
risk of a serious fall from 5% to none. For the same risk
reduction in serious fall, caregivers were willing to give up
even longer OS; i.e., 9 months [7]. In contrast, physicians
were willing to trade off just 2 months of OS to spare the
patient the same 5% risk reduction in serious falls [6]. This
finding was expected as the patients and caregivers valued
this attribute more highly than did physicians (Table 2) [6,
7]. Due to the difference in the severity levels of fatigue,
skin rash, and cognitive impairment between the two
studies, the choice sets are not the same; hence, we cannot

directly compare the results in a statistical manner [6, 7].
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Physicians Patients

Caregivers

Cognitive impairment

Risk of severe fracture

Risk of severe fracture

Risk of severe fracture

Risk of severe fall

Risk of severe fall

Overall survival

Cognitive impairment

Cognitive impairment

Fatigue Fatigue Overall survival
Risk of severe fall Rash Fatigue
Rash Overall survival Rash

Time to pain progression

Time to pain progression

Time to pain progression

“Note: The two studies cannot be directly compared because the attributes and levels are not the same as shown in Table 1.

Table 2: Relative Importance of the Treatment Attributes in the Two DCE Studies”.

4. Discussion

Since nmCRPC is generally asymptomatic, ensuring
patients receive treatment that prolong life without
compromising their daily activities is crucial [3, 4, 6, 7].
Risk of AEs is an important consideration in nmCRPC, due
to its association with increased risk for therapy
discontinuation [3]. Physician input typically influences the
treatment decisions made by patients and must strike a
delicate balance between safety and efficacy, and the
patients’ individual preferences, as most men with prostate
cancer desire to be involved in the decisions related to their
treatment [3, 8].

Although prolonging life is important to nmCRPC patients
their caregivers, and treating physicians alike, they may
place different values on avoiding certain AEs. Table 2
shows that for patients, caregivers and physicians cognitive
impairment and severe fractures were in their respective top
3 attributes and were considered more important than
survival. This is a telling insight, as generally in cancer,

survival is a key treatment goal for all three groups alike.
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Despite this similarity, physicians placed OS as third most
important, whereas patients and caregivers deemed
cognitive impairment (third) as more important than OS
(fourth). This discrepancy between physicians and patients
and caregivers is not unique to nmCRPC. A patient and
physician preference study that investigated the differences
in the risk tolerance between efficacy and AEs in the type-2
diabetes population similarly found that physicians placed
more emphasis on efficacy outcomes, while patients were

more concerned with quality of life [9].

In 2016, the Food and Drug Administration (FDA)
launched patient engagement efforts to elicit feedback from
patients and caregivers on drugs, biologics, and medical
devices for consideration when making recommendations
for approvals [10]. European HTAs and consortia such as
the ISPOR task force and PREFER focus group are
increasingly interested in preference study best practices
and the role of resulting evidence, especially of DCE,
within value assessment [11]. IQWIiG (Institute for Quality

and Efficiency in Health Care) in Germany has recognized
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and incorporated DCE as a measure of overall benefit
within the organization’s “General Methods” since Version
5.0 in 2017 based on earlier pilot studies [12]. More
recently, NICE (National Institute for Health and Care
Excellence) in the UK has acknowledged DCE as an
evidence stream for HTA [11].

As HTAs continue to adopt and support additional patient
preference-based initiatives and partnerships to integrate
patient input into decision-making, we expect a greater
emphasis on patient preferences informing healthcare
decisions on a broader scale and a paradigm shift in the
treatment-decision dialogues between patients, caregivers,
and physicians [6, 7, 13, 14, 15].

Acknowledgements

All authors are employees of Bayer U.S. LLC.

Disclosure
All authors are employees of Bayer U.S. LLC. VEL, AFM,
SC, ARW own employee shares in Bayer.

References

1. Cancer facts & figures 2020. American Cancer Society
(2020).

2. Lee CH, Kantoff P. Treatment of metastatic prostate
cancer in 2018. JAMA Oncol 5 (2019): 263-264.

3. Loriat Y, Supiot S, Beauval J-B, et al. Management of
non-metastatic castrate-resistant prostate cancer: a
systematic review. Cancer Treat Rev 70 (2018): 223-
232.

4. Krahn MD, Zagorski B, Laporte A, et al. Healthcare
costs associated with prostate cancer: estimates from a
population-based study. BJU Int 105 (2009): 335-346.

Journal of Cancer Science and Clinical Therapeutics

10.

11.

12.

13.

DOI: 10.26502/jcsct.5079108

Fizazi K, Smith MR, Tobal B. Clinical development of
darolutamide: a novel androgen receptor antagonist for
the treatment of prostate cancer. Clin Genitourn Cancer
16 (2018): 332-340.

Srinivas S, Mohamed AF, Appukkuttan S, et al.
Physician preferences for non-metastatic castration-
resistant prostate cancer treatment. BMC Urol 20
(2020).

Srinivas S, Mohamed AF, Appukkuttan S, et al. Patient
benefit-risk

and  caregiver preferences  for

nonmetastatic  castration-resistant
treatment. Cancer Med 9 (2020): 6586-6596.
Chhatre S, Wittink MN, Gallo JJ, et al. Sources of

Information for Learning and Decision-Making in Men

prostate cancer

with Localized Prostate Cancer. American Journal of
Men’s Health 14 (2020).

Toroski M, Kebriaeezadeh A, Esteghamati A, et al.
Patient and physician preferences for type 2 diabetes
medications: a systematic review. J Diabetes Metab
Disord 18 (2019): 643-656.

About the FDA Patient Representative Program. Food
and Drug Administration (2018).

Van Overbeeke E, Forrester V, Simoens S, et al. Use of
Patient Preferences in Health Technology Assessment:
Perspectives of Canadian, Belgian and German HTA
Representatives. Patient 14 (2021): 119-128.

Institute for Quality and Efficiency in Health Care.
General Methods. Version 5.0 (2017).

Van Overbeeke E, Whichello C, Janssens R, et al.
Factors and situations influencing the value of patient
preference studies along the medical product lifecycle:
a literature review. Drug Discovery Today 24 (2019):
57-68.

159



J Cancer Sci Clin Ther 2021; 5 (1): 154-160 DOI: 10.26502/jcsct.5079108

14. CDER Patient-Focused Drug Development. Food and 15. Muhlbacher AC, Juhnke C. Patient Preferences Versus
Drug Administration (2020). Physicians’ Judgement: Does it Make a Difference in
Healthcare Decision Making? Appl Health Econ

Health Policy 11 (2013): 163-180.

@ ® This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC-BY) license 4.0

Journal of Cancer Science and Clinical Therapeutics 160


http://creativecommons.org/licenses/by/4.0/

