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ABSTRACT

Introduction: Medical androgen depriva-
tion therapy (ADT) options have expanded for
patients with advanced prostate cancer (PC).
Historically, ADT was primarily available in long-
acting injectable formulations. In 2020, the first
oral formulation was US Food and Drug Admin-
istration-approved for adults with advanced PC.
This study’s aim was to assess patient preferences
for attributes of medical ADT, including mode
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of administration, side effects, impact on sexual
interest, and out-of-pocket (OOP) costs, and to
segment respondents into distinct groups based
on their treatment choice patterns.

Methods: A cross-sectional survey was con-
ducted among US residents aged >40 years with
PC, employing a discrete choice experiment to
assess preferences for ADT attributes. For each
choice task, respondents were asked to select
the hypothetical treatment profile that they pre-
ferred out of two presented. Latent class analysis
(LCA) was conducted to estimate attribute-level
preference weights and calculate attribute rela-
tive importance for groups of respondents with
similar treatment preferences.

Results: A total of 304 respondents completed
the survey (mean age 64.4 years). LCA identi-
fied four preference groups, named according to
the attribute each group considered most impor-
tant: Sexual interest, Cost-sensitive, Favors daily
pill, and Favors injection. Most respondents in
the Sexual interest group were<65 years, while
the Cost-sensitive group was mostly 265 years.
Favors daily pill had the highest proportion of
ADT-naive individuals. On average, respondents
in these groups preferred an oral medication.
Favors injection, which had the highest propor-
tion of ADT-experienced individuals, preferred
infrequent intramuscular injections, lower
chance of post-ADT testosterone recovery, and
lower OOP cost.
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Conclusion: Respondents differed in their
preferences regarding ADT attributes, highlight-
ing the need for patient involvement in their
treatment decisions. Effective communication
between healthcare providers and patients about
the benefits and risks of available therapies
should be encouraged to ensure that patients
receive the PC treatment that best meets their
needs.

PLAIN LANGUAGE SUMMARY

Prostate cancers often depend on the male
sex hormone, testosterone, to grow. Androgen
deprivation therapy (ADT) is used to lower
testosterone levels in patients with advanced
prostate cancer. ADT options available to
patients have different characteristics, including
how they are taken (injection or pill), side effects,
impact on sexual interest, and costs. Researchers
wanted to understand which ADT characteristics
were most important to groups of patients with
similar preferences. To do this, they gave 304
patients a series of two hypothetical (meaning
not real) examples of ADT options with different
characteristics and asked them to choose the
option that they preferred most. Researchers
found that patients could be separated into four
different groups based on their preferences for
ADT characteristics. One group preferred an ADT
that had the least impact on their interest in
sex. These patients were mainly younger than
65 years old. A second group preferred a lower
cost ADT. These patients were mainly 65 years
or older. A third group preferred a pill that
could be taken once a day by mouth. Most of
these patients did not take ADT in the past. A
fourth group preferred an ADT that was given
in a physician’s office as an injection every
6 months. These patients mainly had taken
ADT in the past. This study shows that patients
have different preferences for ADT treatment
characteristics. It is important for doctors to
discuss the different ADT options with patients
to find the treatment that best meets their needs.

Keywords: Advanced prostate cancer;
Androgen deprivation therapy; Discrete choice
experiment; Latent class analysis; Patient
preference; Prostatic neoplasms

Key Summary Points

Why carry out this study?

Medical androgen deprivation therapy (ADT)
for patients with advanced prostate cancer
includes several gonadotropin-releasing
hormone receptor agonist or antagonist
options; these options differ with respect

to important attributes (e.g., mode of
administration, side effects, impact on sexual
interest, out-of-pocket cost).

Employing a discrete choice experiment,
this study assessed patient preferences for
different attributes of medical ADT and
segmented respondents into distinct groups
based on similar treatment preferences.

What was learned from this study?

Four preference groups, which differed in their
demographic and clinical characteristics, were
identified and named according to the attribute
each group considered most important: Sexual
interest, Cost-sensitive, Favors daily pill, and
Favors injection.

The results of this study bring into focus

the heterogeneity in the priorities and
preferences of patients with advanced
prostate cancer, and suggest that different
groups of patients will generally prioritize
factors related to administration, side effects,
potential impact on sexual activity, or cost
when choosing ADT treatment.

Shared decision-making between healthcare
providers and patients that includes
discussing their individual preferences and
expectations from treatment, as well as the
benefits and risks associated with different
ADT options, should be encouraged to ensure
that patients receive the prostate cancer
treatment that is best suited for their care and
needs.
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INTRODUCTION

Nearly 300,000 new prostate cancer (PC)
diagnoses and over 35,000 deaths are estimated
for the USA in 2024 [1]. Advanced PC
encompasses several disease states spanning
from biochemical recurrence after primary
definitive therapy without evidence of
metastases to disease that has spread outside
the prostate, to the pelvic lymph nodes, or
beyond the pelvis and vertebral column [2, 3].
Increased testosterone levels drive the growth of
PC resulting from dysregulation of the androgen
receptor signalling pathway [4]. Thus, androgen
deprivation therapy (ADT) remains a critical
component of treatment for patients with
advanced PC, and treatment guidelines support
its use in metastatic disease and in conjunction
with radiation in specific settings [2, 5, 6].
Approved medical ADTs for advanced PC have
historically included injectable gonadotropin-
releasing hormone (GnRH) receptor agonists
(e.g., goserelin, histrelin, leuprolide, and
triptorelin) and an injectable GnRH receptor
antagonist (i.e., degarelix) [7, 8]. Relugolix, an
oral, daily, GnRH receptor antagonist, became
available in 2020 in the USA as an alternative
to current injectable formulations [9]. While
the different ADT options reach the threshold
of achieving sustained testosterone suppression
below castrate levels (<50 ng/dL), they differ in
mode and frequency of administration, adverse
event profiles, testosterone surge occurrence,
and speed of testosterone recovery after
treatment discontinuation, as well as out-of-
pocket (OOP) costs [8, 10-13].

GnRH receptor agonists are associated with
delayed castration due to an initial testosterone
surge. In the first 4 weeks of treatment, this
testosterone surge sometimes necessitates the
use of concomitant first-generation nonsteroidal
antiandrogens, such as bicalutamide [2, 8, 14].
In addition, the time to recover to normal
testosterone levels (>300 ng/dL) after treatment
cessation can be prolonged with GnRH receptor
agonists, particularly in older patients, those
with low baseline testosterone levels, or those
on long-term GnRH receptor agonist treatment
[15, 16]. This can result in persistence of the

side effects of low testosterone levels including
reduced sexual interest. GnRH receptor agonists
may also be associated with an increased risk of
cardiovascular events and diabetes [17-20].

GnRH receptor antagonists are not
associated with an initial testosterone surge
and corresponding clinical sequalae [11, 21]. In
addition, some clinical trials and meta-analyses
have shown a lower risk of cardiovascular disease
with GnRH receptor antagonists compared with
agonists [22-24]. However, other studies show
no difference or a decreased likelihood of heart
failure but increased likelihood of arrythmia
with GnRH receptor antagonists versus agonists
[25, 26]. The GnRH receptor antagonist degarelix
is associated with increased risk of injection site
reactions versus agonists [27]. Patients receiving
relugolix orally avoid the burden associated
with injections and may experience more rapid
testosterone recovery to normal levels following
treatment cessation compared with GnRH
receptor agonists [24].

Patients’ involvement in their own treatment
decision-making is understood to improve
treatment outcomes [28-30]; however, there are
few studies evaluating the overall preferences
of patients for the different ADT options for
advanced PC [29, 31]. Thus, the present study
aimed to quantify the drivers of treatment
preferences and explore variations in preferences
among patients with PC for key attributes that
differentiate currently available medical ADT
options.

METHODS

Study Design and Population

In this quantitative study, a cross-sectional,
online survey (Supplementary Appendix S1),
including a discrete choice experiment (DCE)
to elicit patient preferences for hypothetical
medical ADT options, was administered to
enrolled participants between February 17,
2022 and July 25, 2022. Eligible individuals were
English-speaking US residents aged>40 years
with a self-reported physician diagnosis of PC
(and no other cancer diagnosis) and enrolled
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in healthcare coverage for the past 3 years. The
study was designed to include a roughly equal
number of ADT-experienced and ADT-naive
participants to allow for varying ADT treatment
history. Therefore, participants were excluded
if they were unable to recall if they had been
treated with medical ADT (Supplementary
Fig. S1).

Participants were recruited using the actively
managed Kantar Profiles online consumer panel,
which uses several recruitment methodologies,
including opt-in email, co-registration,
e-newsletter campaigns, traditional banner
placements, and internal and external affiliate
networks [32]. Participants were required to
provide electronic informed consent.

The final protocol and informed consent
documentation were reviewed by Sterling
International Review Board (Atlanta,
GA); an exemption determination was
granted on October 28, 2021 (Protocol ID #
9398-MMaculaitis). The study complied with
all legal and regulatory requirements, as well
as with scientific purpose, value, and rigor, and
followed generally accepted research practices
described in Good Practices for Outcomes
Research issued by the International Society for
Pharmacoeconomics and Outcomes Research
[33-35].

Survey Development

The survey included a DCE to elicit patient
preferences for hypothetical medical ADT
options. DCE attributes and attribute levels
were identified on the basis of consultations
with clinical experts and published literature [9,
11, 24, 36-39], and focused on attributes that
differ among currently approved ADTs. The
following ADT attributes were included in the
DCE: mode and frequency of administration,
needing to take a pill to prevent testosterone
surge at initiation of ADT, impact on sexual
interest, risk of cardiovascular events, chance
of achieving normal testosterone levels
3 months after discontinuation, and monthly
OOP cost. Although the attributes “impact
on sexual interest” and “chance of achieving
normal testosterone levels 3 months after

discontinuation” are clinically related [40], in
the pretest interviews participants considered
these to be separate issues. Therefore, these
were presented as separate attributes in the
DCE. A description of all attribute levels is
provided in Table 1. As sustained testosterone
suppression below castrate levels at rates
ranging from approximately 90% to 100% [7,
24, 27, 41, 42] have been reported for approved
medical ADTs, efficacy in sustaining castration
levels of testosterone was not included. The
survey instrument also collected data on
sociodemographic characteristics (e.g., age,
race/ethnicity, insurance type, and marital
status), clinical characteristics (cancer location,
time since diagnosis, and comorbidities), and
treatment history (procedures and treatments
ever received for PC).

Prior to administration, the survey was
pretested using 45-min structured cognitive
interviews with a convenience sample of 12
participants who met the inclusion criteria for
the study. Moderators conducted the interviews
via telephone using a secure desktop-sharing
platform to allow the participants to view the
survey instrument. The purpose of the pretest
interviews was to assess the relevance of the DCE
attributes to participants’ treatment choices,
as well as the understandability of the survey
instrument and DCE exercise. Participants’
feedback during the interviews was used to
refine the final DCE survey instrument.

DCE Design

A DCE presents respondents with a series of
choice tasks in which they must select between
hypothetical treatment options. Individuals’
responses on the DCE tasks subsequently allow
for trade-offs between different treatment attrib-
utes to be evaluated. A fundamental assumption
of the DCE design is that individuals’ preferences
can be attributed to the collection of attributes
(e.g., benefits, risks, etc.) associated with the spe-
cific treatment options under consideration. In
the current study, each respondent completed a
series of 11 DCE tasks, in which they were asked
to choose between two hypothetical ADT treat-
ment profiles consisting of the same attributes,
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but with varying attribute levels. The hypo-
thetical treatment profiles were not designed
to reflect currently available ADT options, but
rather each treatment profile comprised a com-
bination of attribute levels. The treatment pro-
files, profile pairings, and series of choice tasks
in the DCE were generated using a balanced
experimental design [34]. The DCE questions
were designed to ensure that the series of ques-
tions provided sufficient choice information to
statistically infer the trade-offs that respondents
were willing to make among the attributes. An
example choice task is shown in Fig. 1.

Data Analysis

Empirical evidence suggests that a sample size of
300 respondents would be sufficient to estimate a
two-alternative, forced-choice DCE with the num-
ber of attributes and levels included in this study
[43]. Respondent characteristics were summarized
using means and standard deviations (SDs) for
continuous or discrete/count data, with categori-
cal data presented as frequencies and percentages.
Hierarchical Bayesian modeling was used to ana-
lyze the DCE data and estimate preference weights
for all attribute levels in each latent class [33]. A
Bayesian latent class analysis (LCA) was conducted
to identify distinct groups within which prefer-
ences were homogeneous and between which
preference differed [44, 45]. For the LCA analysis,
multinomial logistic regression was used to identify
segments of respondents with similar preferences.
Identification of the optimal number of latent class
groups was based on Bayesian information criteria.
Each respondent was assigned to a class based on
their class-assignment probability.

The change in utility (i.e., preference) associated
with a change in the levels of each attribute is rep-
resented by the difference between the preference
weights for any two levels of an attribute, with
larger differences reflecting greater contribution
to the overall utility for a given treatment choice.
The model assumes that treatment choice reflects
the utility of the choice alternatives and that util-
ity is a function of the attributes of the treatment.
The modeling yielded a distribution of preference
weights reflecting the relative contribution of each
attribute level to overall utility and, thus, treatment

choice. A mean and SD were estimated for each
preference weight in each latent class. Attribute
relative importance was computed by latent class
by dividing the range of preference weights for
each attribute (preference weight of the most pre-
ferred level minus that of the least preferred level)
by the sum of the ranges of all attributes and then
standardizing to sum to 100% across the attrib-
utes. Attributes with higher relative importance are
more influential to respondents’ treatment choice.
Attribute relative importance and selected respond-
ent characteristics were then compared across the
class groups using one-way analysis of variance
(continuous or discrete/count data) or chi-square
tests (categorical data). P values<0.05 (two-tailed)
were considered statistically significant.

Data from the DCE tasks were analyzed using
Sawtooth’s Lighthouse Studio (v9.13.1; Provo,
UT); LCA was conducted using Latent Gold
(v6.0; Arlington, MA); all other analyses were
performed using IBM SPSS (v28.0; Armonk,
NY).

RESULTS

Respondent Characteristics

The majority of the 304 respondents were
aged>65 years, White, married, and had been diag-
nosed with PC for a mean of 5.4 years (Table 2).
Approximately half of respondents reported each
of the following characteristics: ADT-naive, col-
lege educated, diagnosed with PC confined to the
prostate, and planning to be sexually active. In
addition, cardiovascular comorbidities (congestive
heart failure, heart disease, myocardial infarction,
and/or stroke) were present in 15.1% of the full
sample.

Latent Class Analysis

LCA identified four groups, named according to
the attribute each group found most important:
Sexual interest, Favors Injection, Favors daily
pill, and Cost-sensitive (Fig. 2, Table 2). The
groups identified by LCA differed significantly
on certain sociodemographic and clinical varia-
bles (Table 2). Respondents in the Sexual interest
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Treatment A

Pill taken daily at home

9

The treatment does not cause a testosterone
surge, so no additional medication is needed

Decreases interest in sex a little

6 out of 100 men (6%) taking the treatment have
a heart event (such as a heart attack or stroke)

3 months after stopping treatment, 54 out of 100 men
(54%) will return to normal testosterone levels,
meaning a reduction in treatment-related side effects
like hot flashes, fatigue, and sexual problems

Total out-of-pocket cost for treatment,
including all doses, is $75 per month

Treatment B

Injected into the muscle of the arm, thigh, or
buttock once every 3—4 months at a doctor’s office

Additional medication (a pill) needs to be taken
to prevent a testosterone surge from occurring

Decreases interest in sex moderately

3 out of 100 men (3%) taking the treatment have
a heart event (such as a heart attack or stroke)

3 months after stopping treatment, 3 out of 100 men
(3%) will return to normal testosterone levels,
meaning a reduction in treatment-related side effects
like hot flashes, fatigue, and sexual problems

Total out-of-pocket cost for treatment,
including all doses, is $350 per month

Fig.1 Example discrete choice experiment choice task.
The prompt shown to participants with each choice task
was as follows: “If the following were your only options for
a prostate cancer androgen deprivation therapy/hormonal
treatment, please indicate which option you would choose:

group were predominantly aged <65 years and
highly educated (college degree or higher); they
were also most likely to report that their cancer
was confined to the prostate only and that they
planned to be sexually active. The Favors injec-
tion group had the highest proportion of ADT-
experienced individuals and the highest rate of
cardiovascular comorbidities. The Favors daily
pill group had the highest proportion of ADT-
naive individuals, were most likely to report
their PC had spread to lymph nodes or other
organs, and were least often planning to be

Treatment A or Treatment B. Assume there are no other
differences between Treatment A versus B besides what is
shown.” Treatment A and B are not actual products; rather,
they are a mix of attributes from currently available andro-
gen deprivation therapies

sexually active. Respondents in the Cost-sensi-
tive group were more likely to be aged > 65 years
and had the highest rates of anxiety or depres-
sion, high cholesterol, and diabetes among all
four groups.

ADT Treatment Preferences by Group

Respondents in the Sexual interest, Favors daily
pill, and Cost-sensitive groups placed higher
relative importance on a single attribute, at a
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level that was higher than for any other group
for that attribute (Fig. 3). The Cost-sensitive
group placed the highest relative importance
on OOP costs (relative importance =54.5%) ver-
sus 19.4% to 24.1% for the other LCA groups.
The Sexual interest group placed highest rela-
tive importance on impact on sexual inter-
est (relative importance=32.0%) versus 10.0%
to 14.0% for the other LCA groups, and the
Favors daily pill group placed the highest rela-
tive importance on mode of administration
(relative importance=40.1%) versus 15.3%
to 23.0% for the other LCA groups. On average,
respondents in these groups preferred an oral
medication (Fig. 2). In contrast, respondents in
the Favors injection group (19.4% of the sam-
ple) preferred intramuscular injections every
6 months at a doctor’s office to daily oral admin-
istration (Fig. 2). The Favors injection group
placed a higher relative importance for risk of
cardiovascular events than any of the other
LCA groups (relative importance=12.9% vs.
4.5% to 6.9%); however, other attributes ranked
higher in relative importance for respondents
within this group (Fig. 3). The Favors injection
and Sexual interest groups placed higher relative
importance on achieving normal testosterone
3 months after treatment discontinuation than
did respondents in the other two groups. The
need to take an additional medication to pre-
vent testosterone surge had the lowest relative
importance for all groups.

The Sexual interest group favored less impact
on sexual interest (change from “very much”
to “moderately”, 0.13 — [-2.28]=2.41) and a
greater chance to achieve normal testosterone
within 3 months of treatment discontinuation
(change from “16% chance” to “54% chance”,
1.41 - [-0.26]=1.67; Fig. 2). Improvement
in impact on sexual interest was the most
important attribute to respondents in this group
(relative importance=32.0%) and was 1.6 t0 6.2
times more important than each of the other
attributes (Fig. 3).

The Favors injection group preferred infre-
quent ADT injections (change from “a once-
daily pill” to “an intramuscular injection
once every 6 months at a doctor’s office”,
0.81 - [-0.30]=1.11) and lower OOP cost
(change from “$200 OOP monthly” to “$75

OOP monthly”, 0.57 - [-0.37]=0.94; Fig. 2).
The data also indicate that this group preferred
a lower chance, rather than a higher chance,
of achieving normal testosterone within
3 months after treatment discontinuation
(change from “54% chance” to “16% chance”,
0.47 - [-1.23]=1.70). With respect to relative
importance, reducing OOP costs (relative impor-
tance=24.1%), changes in mode and frequency
of administration (relative importance=23.0%),
and reduced chance of achieving normal testos-
terone 3 months after discontinuation (relative
importance=22.8%) were perceived as being
similarly high in importance for the Favors
injection group (Fig. 3).

The Favors daily pill group preferred a
once-daily ADT pill (change from “a sub-
cutaneous injection once every 6 months
at a doctor’s office” to “a once-daily pill”,
3.38 — [-0.35]=3.73; Fig. 2). Changes in mode
of administration was 1.7 to 10.8 times more
important to members of this group than each of
the other attributes (relative importance=40.1%
vs. 3.7% to 23.8%; Fig. 3).

The Cost-sensitive group preferred a lower
OOP cost (change from “$200 OOP monthly”
to “$75 OOP monthly”, 2.10 - [-1.34]=3.44;
Fig. 2). Reducing OOP costs was of highest
importance (relative importance=54.5%) to
respondents in this group and was 3.6 to 14.0
times more important than each of the other
attributes (Fig. 3).

DISCUSSION

To our knowledge, this is the first study to
evaluate patient preferences for attributes that
differ among currently available injectable
and oral ADTs. This study focused on medical
options only. The findings from this study indi-
cate that patients with varying underlying clin-
ical and demographic characteristics prioritize
different factors when choosing PC treatment.
Four groups were identified with distinct ADT
preferences; for three of the groups (Cost-sensi-
tive, Favors daily pill, and Sexual interest), ADT
treatment choice was principally driven by a
single attribute. Specifically, the Cost-sensitive

A\ Adis



3942 Adyv Ther (2024) 41:3934-3950

Table 2 Patient characteristics by latent class group and for the total sample

Variables Total sample  Sexual interest ~ Favorsinjection ~ Favorsdailypill ~ Cost sensitive P value®

(N=304) (n=89) (n=59) (2=56) (2=100)

Race/ ethnicityb, 7 (%)

Whitet 198 (65.1) 68 (76.4) 35(59.3) 24 (42.9) 71 (71.0) <0.001
Black/African American 51(16.8) 15 (16.9) 9(153) 13 (23.2) 14 (14.0) 0.510
Hispanic/Latino 21 (6.9) 3(34) 5(8.5) 7(12.5) 6(6.0) 0.186
Other! 34(11.2) 3(3.4) 10 (16.9) 12 (21.4) 9(9.0)
Age, mean (SD), years 64.4(7.2) 62.4(8.1) 65.1(5.8) 63.7 (6.1) 66.2(7.2) 0.002
Age categories, 72 (%) 0.026°
<65 years 143 (47.0) 51(57.3) 25 (42.4) 30 (53.6) 37 (37.0)
> 65 years 161 (53.0) 38 (42.7) 34 (57.6) 26 (46.4) 63 (63.0)
Insurance typef, 7 (%)
Individual/family 160 (52.6) 55 (61.8) 35(59.3) 30 (53.6) 40 (40.0) 0.015
insurance plans
Medicaid/MediCal 20 (6.6) 6(6.7) 2(34) 3(5.4) 9(9.0) 0.558
Medicare 151 (49.7) 34 (38.2) 30 (50.8) 25 (44.6) 62 (62.0) 0.010
Marital status, 7 (%)
Committed 220 (72.4) 69 (77.5) 34 (57.6) 37 (66.1) 80 (80.0) 0.001
relationship/married
Education, 7 (%)
College degree or higher 144 (47 .4) 56 (62.9) 22 (37.3) 17 (30.4) 49 (49.0) 0.003
Employment status, 72 (%) <0.001¢
Retired 178 (58.6) 31 (34.8) 41(69.5) 38 (67.9) 68 (68.0)
Employed (full-time or 91 (29.9) 49 (55.1) 12 (20.3) 11 (19.6) 19 (19.0)
part-time)
Unemployed or disabled 31(102) 9(10.1) 4(6.8) 6(107) 12 (12.0)
Cancer location8, 7 (%)
Cancer is in prostate only 168 (55.3) 56 (62.9) 34 (57.6) 18 (32.1) 60 (60.0) 0.002
Cancer has spread to lymph 57 (18.8) 12 (13.5) 15 (25.4) 17 (30.4) 13 (13.0) 0.015
nodes
Cancer has spread to bones 61(20.1) 11 (12.4) 10(16.9) 18 (32.1) 22 (22.0) 0.030
and/or other organs
Do not know/recall 21 (6.9) 11 (12.4) 0 4(7.1) 6(6.0) 0.035
Comorbidities’, 72 (%)
High blood pressure 136 (44.7) 36 (40.4) 22 (37.3) 31(55.4) 47 (47.0) 0.191
High cholesterol 119 (39.1) 38 (42.7) 16 (27.1) 19 (33.9) 46 (46.0) 0.083
Lower back pain 77 (25.3) 26(29.2) 13 (22.0) 9(16.1) 29 (29.0) 0231
Anxiety or depression 57 (18.8) 18 (20.2) 5(8.5) 8 (14.3) 26 (26.0) 0.038
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Table 2 continued

Variables Total sample  Sexual interest ~ Favorsinjection  Favorsdaily pill ~ Cost sensitive P value®
(N=304) (=89) (n=59) (n=56) (n=100)
Diabetes 49 (16.1) 10(11.2) 7(11.9) 11(19.6) 21 (21.0) 0.200
CV comorbidities? 46 (15.1) 8(9.0) 14 (237) 11 (19.6) 13 (13.0) 0.064
Sexually active, 7 (%)
Plan to be sexually active 152 (50.0) 69 (77.5) 25 (42.4) 16 (28.6) 42 (42.0) <0.001
Time since diagnosis”, mean 5.4 (4.8) 5.1(3.9) 5.7 (5.1) 4.6 (3.5) 6.0(5.9) 0.346
(SD) years
ADT experience, 7 (%) 0.622
ADT-naive 155 (51.0) 47 (52.8) 27 (45.8) 32(57.1) 49 (49.0)
ADT-experienced 149 (49.0) 42 (47.2) 32 (54.2) 24 (42.9) 51(51.0)

Procedures ever received?, 2 (%)

Prostatectomy 132 (43.4) 35(39.3) 27 (45.8) 27 (48.2) 43 (43.0) 0.736
Radiation 180 (59.2) 54 (60.7) 32 (54.2) 39 (69.6) 55 (55.0) 0.268
Treatments ever received’, 72 (%)

Chemotherapy’ 114 (37.5) 21 (23.6) 31(52.5) 35 (62.5) 27 (27.0) <0.001

First-generation 133 (43.8) 34 (38.2) 30 (50.8) 27 (48.2) 42 (42.0) 0.408
antiandrogens/

Next-generation 75 (24.7) 18 (20.2) 12 (20.3) 18 (32.1) 27 (27.0) 0.319
hormonal thcrapiesk

Targeted therapics' 30(9.9) 7(7.9) 6(102) 10 (17.9) 7(7.0) 0.148

Immunotherapies™ 45 (14.8) 13 (14.6) 9(15.3) 13 (23.2) 10 (10.0) 0.173

ADT androgen deprivation therapy; BMI body mass index; CV cardiovascular; SD standard deviation

*P values reflect tests (one-way analysis of variance for continuous/discreet data and chi-square tests for categorical data) of
the overall effect across the 4 latent class groups on each variable shown

bPercentages may not add to 100 because of rounding
“Defined as all respondents who did not self-report any race other than White

4Defined as all respondents who self-reported as Asian, Native Hawaiian or other Pacific Islander, mixed race, other
ethnicity, or prefer to not answer

“The P value shown represents the test for differences in the distribution across all response categories for the characteristic
fParticipants could select > 1 response option

¢Includes self-reported diagnosis of > 1 of the following: congestive heart failure, heart disease, myocardial infarction, and/or
stroke

hEive patients were excluded from disease duration analysis; three patients did not recall year of diagnosis and two patients
provided illogical response for year of diagnosis

iChf:mothf:ra.pics such as cabazitaxel, mitoxantrone hydrochloride, or docetaxel

jFirst-generation antiandrogens such as nilutamide, flutamide, or bicalutamide

kNext-generation hormonal therapies such as darolutamide, abiraterone acetate, enzalutamide, or apalutamide
lTargeted therapies such as radium-223 dichloride, rucaparib, or olaparib

"Immunotherapies such as sipuleucel-T or pembrolizumab
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Fig.2 Attribute-level preference weights for latent class
groups. Attributes are shown in the order in which they
were presented to respondents in the discrete choice experi-
ment tasks. The change in relative importance associated
with a change in the levels of each attribute is represented

group, which included the highest proportion
of respondents who were aged > 65 years, was
most influenced by affordability. The Favors
daily pill group, which included the high-
est proportion of ADT-naive individuals, was
most interested in having the option of an
oral once-daily treatment. The Sexual inter-
est group, which included the highest propoz-
tion of respondents who were aged <65 years,

by the vertical distance between the preference weights for
any two levels of that attribute. Larger differences between
preference weights indicate that the change between those
two levels is perceived by respondents as relatively more
influential to overall utility

favored an option with minimal impact on
sexual activity and greater chance of normal
testosterone recovery after discontinuation of
treatment.

In contrast, a combination of attributes
including preferring infrequent intramuscular
injections, a lower OOP cost, and a lower chance
of normal testosterone recovery after discontinu-
ation drove ADT treatment choice for the Favors
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Cost-sensitive

Fig.3 Attribute relative importance estimates for latent
class groups. For all one-way analysis of variance tests of the
overall effect of the latent class group on attribute relative-

injection group. This group included the high-
est proportion of ADT-experienced individuals
and second highest proportion of respondents
aged =65 years. Thus, for some patients, testos-
terone recovery is of high importance, while for
others it is not, which may be related to the age
and level of sexual activity of these patients.
Alternatively, it is possible that those who pre-
tferred a lower chance of testosterone recovery
believed that continued testosterone suppression
would reduce the chance of tumor recurrence or
progression. This highlights the importance of
clinician—patient shared decision-making and
education on ADT cessation, benefits of testos-
terone recovery, and potential improvement in
quality of life. The results of the current study
add context to prior literature which identified
the impact on libido or sexual functioning as an
important attribute in PC treatment choice [31,
46]. These results may be particularly relevant
for patients with nonmetastatic disease. These
patients are eligible for ADT with radiotherapy

10

20 30 40 50 60

Relative importance estimates (%)

. Favors daily pill I Favors injection B Sexual interest
importance estimates, P <0.01. Error bars represent 95%
confidence intervals. Relative importance values sum to

100% across attributes for each group

or intermittent therapy with a limited treat-
ment duration, a regimen that has been shown
to minimize some of the adverse effects of ADT,
including sexual dysfunction [47]. However,
additional studies are required to determine the
underlying reason for the observed differences
in preferences, as this study did not explore this
question. For example, it is not known why
ADT-experienced individuals and those with car-
diovascular comorbidities preferred injections to
an oral medication.

While effectiveness is an important
consideration in the treatment preferences of
patients with PC [31], the present study did not
include this attribute as sustained testosterone
suppression below castrate levels at rates from
approximately 90% to 100% have been reported
for currently available oral and injectable ADTs
[7, 24, 27, 41, 42]. Additionally, although risk
of cardiovascular events was an attribute in
the DCE, the risk of cardiovascular events with
GnRH receptor agonists or antagonists remains
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uncertain [23, 25, 26, 48, 49]. A 2023 systematic
review of 11 randomized trials including
4248 patients suggests that GnRH receptor
antagonists are potentially associated with fewer
major adverse cardiovascular events compared
with agonists, but cautions that findings may
not be definitive because of limitations in the
size and quality of the data set [49]. High-
quality studies comparing current ADT options
are needed to help answer this question. Our
findings indicate that different groups of
patients will generally prioritize factors related
to administration, side effects, potential impact
on sexual activity, or cost when choosing ADT
treatment. These findings highlight the need for
different ADT treatment options, as well as open
dialogue between patients and their physicians
to determine the best option for the individual
patient.

LIMITATIONS

An online self-reported survey likely
underrepresents individuals without adequate
internet access or with discomfort with online
administration, including residents of rural
areas, institutionalized adults, and those with
the most severe comorbidities and disabilities.
Additionally, 55% of respondents reported that
they had cancer confined to the prostate only
(Table 2); these respondents may have been
more likely to be ADT-naive or to have received
a limited treatment course rather than life-
long treatment, compared with respondents
with metastatic disease [2]. Further, OOP
costs for cancer treatments in the USA are
not generalizable, as they vary substantially
depending on type of insurance, treatment plan,
geographic location, and other factors [50].
The accuracy of self-reported data (e.g., PC
diagnosis, comorbidities, treatments, etc.) could
not be confirmed. Prior research has shown that
DCEs can predict real-world treatment choices,
supporting the external validity of this approach
[51]; nonetheless, stated preferences do not per-
fectly correspond with actual treatment choices.
While the DCE was designed to closely mirror
available clinical evidence and was informed by

qualitative research with the target population of
interest, it may not capture all aspects involved
in real-world treatment decisions. A DCE cannot
accommodate all factors that could potentially
influence treatment preferences; unmeasured
variables may lead to error in the estimation of
preferences. Additionally, the study did not cap-
ture other important factors in treatment selec-
tion, such as the rates of adherence associated
with the different modes of administration, nor
were patients asked to provide explanations for
their stated preferences for different attributes. To
help guide treatment decision-making, research
assessing the impact of treatment preferences
on adherence and identifying the many factors
underlying patients’ preferences for ADT attrib-
utes is warranted.

CONCLUSIONS

Four preference groups were identified according
to the ADT treatment attribute each group con-
sidered most important: Sexual interest, Favors
injection, Favors daily pill, and Cost-sensitive.
The results of this study bring into focus the het-
erogeneity in priorities and preferences of patients
with PC, which may be influenced by the needs
of their disease state and a variety of factors per-
sonal to the individual, including lifestyle, age, and
income. An effective dialogue between healthcare
providers and their patients is a critical first step
towards understanding what is most important to
patients, with the goal of identifying the therapy
that can provide patients with an optimal treat-
ment journey.
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