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Key Points

¢ Question: Why is first-line treatment intensification underutilized by US-based urologists
and oncologists who treat patients with metastatic castration-sensitive prostate cancer
(mCSPC)?

e Findings: In the qualitative study, we identified barriers and facilitators underlying first-
line treatment intensification for mCSPC, including knowledge, decision processes, and
beliefs about consequences. Notable differences exist between urologists and oncologists
and the resources they consider helpful for supporting intensification. Cross-specialty
tumor boards offer a feasible potential solution for improving treatment intensification

uptake in both specialties.

e Meaning: Concrete, specialty-tailored tools that address the barriers and capitalize on the

facilitators are needed to increase first-line treatment intensification uptake for mCSPC.



Abstract

Importance: Despite evidence of clinical benefits and guidelines recommending first-line
treatment intensification for metastatic castration-sensitive prostate cancer, the majority of

patients do not receive it.

Objective: The goal of IMPLEMENT was to investigate why first-line treatment intensification

1s underutilized.

Design: IMPLEMENT was conducted from March 2022—August 2024. The study comprised

three phases and used a mixed-methods approach.

Setting: United States

Participants: United States-based urologists and oncologists who were primary treaters for >1
patient with metastatic castration-sensitive prostate cancer in the past 6 months, had been
practicing for 2-35 years, spent >50% of their time in direct patient care, and were able to

provide informed consent. Recruited using purposive sampling.

Interventions: Phase 1: semi-structured interviews based on the Theoretical Domains
Framework. Thematic analysis was used to identify barriers and facilitators to treatment
intensification. Phase 2: discrete choice experiment to identify priority barriers and helpful
resources. Phase 3: co-creation sessions to ideate potential solutions to underutilization based on

the findings of the previous phases.

Main Outcomes and Measures: Phase 1: barriers to and facilitators of first-line treatment
intensification. Phase 2: perceived helpfulness of potential resources for first-line treatment
intensification decisions. Phase 3: potential solutions co-created by urologists and oncologists to

increase treatment intensification uptake.



Results: Phases 1-3 of IMPLEMENT included 36, 302, and 14 participants, respectively. In
each phase, half of participants were oncologists and half were urologists. In phase 1, five
domains had the greatest influence on intensification: Memory, Attention, and Decision
Processes; Environmental Context and Resources; Knowledge; Beliefs About Consequences;
and Social/Professional Role. Urologists more commonly reported barriers to intensification,
while oncologists more commonly reported facilitators. In phase 2, urologists found decision-
support tools most helpful, while oncologists preferred post-treatment databases and clinical trial
summaries. In phase 3, cross-specialty tumor boards were ranked by both specialties as the best

solution to address treatment intensification underutilization.

Conclusions and Relevance: In this qualitative study, the issues underlying treatment
intensification underutilization were numerous and multifactorial. The results of IMPLEMENT
suggested that the barriers encountered by physicians, and the resources that could help to
address them, varied by specialty. All these findings offer insights into physician-supported

strategies that could help improve rates of first-line treatment intensification for mCSPC.



Introduction

For patients with metastatic castration-sensitive prostate cancer (mCSPC; also known as
metastatic hormone-sensitive prostate cancer), American Urological Association (AUA)
guidelines' and the National Comprehensive Cancer Network Clinical Practice Guidelines in
Oncology (NCCN Guidelines®)? recommend treatment intensification (also known as
combination therapy?) as a first-line treatment option. Options for treatment intensification
include androgen-deprivation therapy (ADT) combined with androgen receptor pathway
inhibitors (ARPIs; e.g., abiraterone, apalutamide, darolutamide, enzalutamide), or triplet therapy,
which includes ADT with docetaxel and ARPIs.> Compared with ADT alone, treatment
intensification has been found to substantially increase overall survival in several randomized
controlled trials*” and in real-world settings® without decreasing quality of life.’ Despite these
benefits and clinical recommendations, first-line treatment intensification is underutilized, with
less than half of patients with mCSPC in the United States receiving it.”!* The reasons for this

underutilization have not been fully elucidated.

Implementation Science

Implementation science is the study of the translation of research findings into routine
clinical practice.!* It has been used in oncology studies to improve uptake of evidence-based
practices, such as screening programs, and to reduce use of practices lacking evidence of clinical
benefits.'?

The Theoretical Domains Framework (TDF) is an implementation-science tool developed
to better understand why evidence-based practices are often not incorporated sufficiently. It
includes 11 domains that can guide the investigation of barriers to and facilitators of the

implementation of an evidence-based practice.!¢ It is widely used to identify influences on



behavior, design systematic interventions, and facilitate behavior change techniques (BCTs),!’
which are the “active ingredients” in interventions that address specific barriers to target

behaviors.

Objectives

The goal of the IMPLEMENT study was to investigate why first-line treatment
intensification is underutilized in patients with mCSPC, using a qualitative implementation-
science approach combined with a quantitative discrete choice experiment (DCE). The objective
of phase 1 was to understand barriers to and facilitators of first-line treatment intensification for
mCSPC among urologists and oncologists in the United States, and to identify BCTs that may
help to address these factors. Building on phase 1, the objectives of phase 2 were to validate,
quantify, and prioritize top determinants of first-line treatment intensification, and to establish
which resources physicians consider most helpful to support treatment intensification.
Differences between urologists and oncologists were investigated as an exploratory objective in
phases 1 and 2.

Drawing on the findings of phases 1 and 2, the objective of phase 3 was to work with
healthcare providers (HCPs) to co-create evidence-based interventions that would help support

first-line treatment intensification.

Methods

Study Reporting
This study was reported using the Standards for Reporting Qualitative Research checklist
(Supplementary Materials).

Ethics



All participants in the IMPLEMENT study provided written informed consent to
participate in the study. All aspects of this study were approved by Advarra Institutional Review

Board (Pro00066531).

Phase 1

This study built upon and modified a mixed-methods approach that was previously used
in a study of localized prostate cancer.'® Phase 1 was conducted from 2022-2023. We used a
qualitative implementation-science design using the TDF (eFigure 1A) and conducted virtual,
double-masked, semi-structured interviews with 36 urologists and oncologists in the US who
treat patients with mCSPC. Eligible physicians were US-based urologists or oncologists, were
primary treaters for >1 patient with mCSPC in the past 6 months, had been practicing for 235
years, spent >50% of their time in direct patient care, and were able to provide informed consent.
Purposive sampling was used to ensure a variety of backgrounds and perspectives were captured.
A sample size of >15 participants per specialist group was targeted for the initial analysis
sample, which exceeded the minimum recommended number (i.e., 10).!7Six participants (17%)
with very high levels of first-line treatment intensification (i.e., >90%, referred to as super
intensifiers) were included in phase 1. Additional details about participant eligibility, sampling,
and saturation testing are provided in the eMethods.

An interview guide was developed based on the TDF and optimized through pilot testing
(Supplemental Materials, eMethods). Definitions of the TDF domains are presented in the
eMethods.

Phase 2
Phase 2 was conducted in 2023. Key themes from phase 1 advanced to the phase-2 DCE

(eFigure 1B, eMethods). Urologists and oncologists (n = 302) were recruited independently from



phase 1. A total of 14 super intensifiers (5%) were included in phase 2. Across 12 hypothetical
scenarios, respondents saw descriptions of two hypothetical resource sets and selected the set
they believed would be most helpful for first-line treatment intensification decisions (eFigure 2).
Following the DCE, respondents were asked a series of semantic balance questions intended to
better understand how they make treatment decisions, as well as their information preferences to
help inform the design of potential interventions (eMethods).
Phase 3

Building upon phases 1 and 2, in 2024 we held three co-creation sessions?**?* with HCPs
(eFigure 1C). Co-creation is a validated implementation-science approach that uses collaboration
between intervention designers and users to design effective interventions that support behavior
change.?* A sample size of 6-12 participants is recommended.?> We aimed for the upper range to
account for potential dropouts and to ensure enough participants for smaller, interactive groups.

Participants were recruited using purposive sampling using phase 1 inclusion criteria
(eMethods). For this phase only, physicians who reported using first-line intensification for
>90% of patients were excluded, as they encounter very few barriers. Pseudonyms were used to

mask participants’ identities from the research team and each other.

Statistical Analyses
All analyses were conducted in R version 4.1.1 and Python version 3.10.
Phase 1
Interviews were transcribed and analyzed using a thematic analysis approach.'’
Deductive coding was used to map data onto TDF domains. Inductive coding was used to group

the content within the domains and to develop themes and belief statements. Belief statements



were derived from themes and restructured as barriers, facilitators, or neutral statements if they
hindered, drove, or were not associated with treatment intensification behavior, respectively.
Three criteria were scored to determine whether each theme was key or peripheral to treatment
intensification decisions: the frequency of each theme (high/medium/low); the degree of
conflicting beliefs within a theme (i.e., divergence; high/low); and the strength of each theme’s
impact on intensifying treatment (high/low). Definitions and scoring of these criteria are
provided in the eMethods. Themes with the maximum score, and the domains they belonged to,
were considered key. Barriers and facilitators within key domains were considered key to
treatment intensification behavior. Intercoder agreement was evaluated using Cohen’s kappa
with a target value of k = 0.75. We ultimately achieved « = 0.77 after double-coding 10% of the
interviews.

Relevant BCTs for each domain were identified using validated taxonomy based on the
TDF (eMethods).?%%!

Differences in barriers and facilitators between urologists and oncologists were assessed
using a percentage point delta analysis, where differences in the frequency of belief statements
between subgroups were calculated. Frequency differences of >20% were considered notable, in
accordance with the upper bound of a 90% confidence interval (CI) for the subgroup size.??
Phase 2

We analyzed DCE responses using a constrained mixed-effects logit model, with
physician specialty as a covariate, and calculated a coefficient of helpfulness [CoH] for each
resource to identify those with the strongest impact on physicians’ decisions (eMethods). To
facilitate interpretation, coefficients were transformed to have a minimum value of zero and an

average of 1. Therefore, resources with coefficients >1 could be interpreted as offering greater
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utility than average. Logit model accuracy was evaluated by comparing the model-predicted
most-likely choice and the average actual choice. 95% confidence intervals were calculated from
bootstrap sampling. Differences in helpfulness scores between specialties were compared using
bootstrap testing of subgroup averages. Differences in information and practice preferences
between specialties were evaluated using independent t-tests, while differences in the importance
of information sources were evaluated using z-tests between specialties for each source
(eMethods). For all analyses, statistical significance was set at 0.05.
Phase 3

The co-creation sessions were designed to ideate solutions based on four of the key
domains and their associated BCTs identified in phase 1, as well as the interventions viewed as
most helpful in phase 2. The solutions were then rated by participants based on cost-
effectiveness, practicality, and acceptability. The five top-rated ideas were further developed.

Additional details about the co-creation sessions are presented in the eMethods.

Results

Study Participants

Phases 1-3 included 36, 302, and 14 participants, respectively (Table 1). Across all three phases,
half of participants were urologists, and half were oncologists. On average, participants had been
practicing for approximately 20 years (range 5—35). The majority of participants practiced in

non-academic settings.

Phase 1
A total of 17 barriers and 14 facilitators were identified across 10 of the 11 domains

assessed (Supplemental Materials). Five key domains were deemed to have the greatest influence

11



on first-line treatment intensification: Memory, Attention, and Decision Processes;
Environmental Context and Resources; Knowledge; Beliefs About Consequences; and
Social/Professional Role (eTable 1). Within these five domains, key barriers were knowledge
gaps, habit of not intensifying first line, anticipated regret over side effects and losing treatment
options for later, cost of treatment intensification, tendency to restrict treatment intensification to
high-volume or severe disease, insufficient clinical support, and delayed urologist referral to
oncologists. Key facilitators were good knowledge of clinical trial data, habit of intensifying first
line, good interdisciplinary collaboration, anticipated regret over losing the best chance at
improving survival, administrative support to address cost, and clinical staff to facilitate
treatment intensification. Figure 1 shows the associated BCTs known to address the barriers
within each TDF domain.

The remaining six domains (Skills; Motivation, Goals, and Priorities; Beliefs About
Capabilities; Social Influence; Action Planning; and Emotions) and the barriers and facilitators
within them were considered peripheral in their influence on treatment intensification (Figure 1,
eTable 1).

Phase 1 Subgroup Analysis: Urologists vs Oncologists

Notable differences were identified between specialties (Figure 2, eResults, eFigures 3A—
B). Urologists more commonly reported barriers, including insufficient clinical support and a
habit of not intensifying first line. However, they were aided by good interdisciplinary
collaboration and their belief in a urologist’s role in treatment intensification. Oncologists were
more likely to report facilitators, including anticipated regret over losing the best chance at
improving survival and having good clinical support. However, delayed urologist referrals were

a barrier to treatment intensification. Both specialties commonly experienced knowledge gaps
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and cost of treatment intensification as barriers, and good administrative support as a facilitator

(Figure 2).

Phase 2

Logit model accuracy for the DCE was 72%, indicating good accuracy. Urologists tended
to find decision-support tools most beneficial (CoH, 3.27; 95% CI, 2.90-3.64), while oncologists
tended to prefer post-treatment databases (CoH, 2.58; 95% CI, 2.29-2.89) and clinical trial
summaries (CoH, 2.41; 95% CI, 2.13-2.69) (Figure 3). Urologists also found cross-specialty
treatment guidelines and databases of post-treatment options to be slightly above average in
terms of helpfulness. These differences indicated disparate priority barriers and facilitators
between specialties (eTable 2). Tools to reduce administrative burden and information on
outcomes of earlier versus later treatment intensification were considered less helpful by both
specialties.

Several differences were significant between specialties in terms of information
preferences and treatment approaches (eFigure 4). Urologists tended to prefer succinct
summaries and clear, direct information. They also tended to follow standardized and
individualized treatment approaches equally. Oncologists had no strong preferences regarding
succinctness or directness of information, and tended to take a more individualized approach to

treatment.

In terms of information sources, urologists showed a significantly greater preference for
continuing medical education courses (P = 0.01), while oncologists preferred clinical trial

summaries (P < 0.01) and online medical platforms and forums (P = 0.04) (eFigure 5).

Phase 3
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Participants suggested 13 potential solutions across four key domains. The five top-rated
solutions varied by specialty, but both specialties included ideas associated with the Memory,
Attention, and Decision Processes, and the Knowledge domains (Figure 4). The five ideas built
out in session 3 were: cross-specialty tumor boards; consolidation of data; journal club; database
of post-treatment options; and immersive modular case-based learning. The solutions and their
recommended components are described further in eTable 3. Ultimately, cross-specialty tumor
boards were ranked by both specialties as the best solution to address underutilization of first-

line treatment intensification (Figure 4).

The final logic model illustrates how the proposed solutions address barriers and
facilitators from phases 1 and 2. The top-rated solution—cross-specialty tumor boards—

addresses all four key domains (eFigure 6) and five peripheral domains (eFigure 7).

Discussion

IMPLEMENT identified clear, data-driven determinants of treatment intensification
among practicing US-based urologists and oncologists, and offers evidence-based strategies for
improving uptake. Using best practices in implementation science, our phase 1 findings suggest
that the issues behind insufficient first-line treatment intensification are numerous and
multifactorial. Physicians encounter several key barriers and facilitators that impact both their
ability to intensify treatment (Knowledge; Memory, Attention, and Decision Processes;
Environmental Context and Resources) and their motivation to do so (Beliefs About

Consequences; Social/Professional Role).

One notable finding was the influence of anticipated regret on intensification behaviors

(Beliefs About Consequences). If physicians anticipated regretting missing the best chance of
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improving survival, they were driven to intensify. If they anticipated regret over losing
intensification as a future option, or negatively affecting quality of life, regret was a barrier.
Additionally, both specialties encountered obstacles relating to Knowledge, consistent with a
recent physician survey study that identified knowledge gaps as a reason against treatment
intensification in mCSPC.!! These issues are especially important to address, given previous
evidence that patients with mCSPC rely heavily on their physicians’ treatment recommendations

and prioritize treatments that will extend their survival.?®

Differences in the experience of high and low intensifiers were further explored in a sub-
analysis of phases 1 and 2 that was recently presented at the American Society of Clinical
Oncology — Genitourinary Conference 2025.” As expected, low intensifiers experienced more
barriers than high intensifiers, who encountered more facilitators. Notably, clinical trial
summaries were considered very helpful by high intensifiers, whereas low intensifiers found

them less helpful, but decision support tools were considered helpful by both.

Between specialties, oncologists reported more facilitators than urologists, including
having good clinical support and being concerned about missing an opportunity to prolong
survival. By contrast, urologists more frequently experienced barriers, including a habit of low
intensification and insufficient clinical support. Our findings may explain why previous studies
have shown that urologists have lower treatment intensification rates than oncologists.?®*’
Notably, urologists were encouraged to intensify by a belief in their role in intensification and by

good collaboration with oncologists, suggesting that promoting these factors may improve

intensification uptake.

Our phase 2 DCE indicated that the perceived helpfulness of resources varies by

specialty. Urologists preferred decision-support tools (Memory, Attention, and Decision
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Processes), while oncologists preferred resources offering post-treatment options for progression
and summaries of clinical trial data (Beliefs About Consequences; Knowledge). These findings
suggest that different resources and approaches are needed for each specialty to support
treatment intensification; oncologists prefer to be educated on and receive the clinical
information needed to make treatment decisions, while urologists prefer to have tools to directly

guide and support treatment decision-making.

Of note, the resource considered helpful by both specialties (database of post-treatment
options) addresses the theme of anticipated regret. This resource was also considered helpful in
our recent sub-analysis of high and low intensifiers and physicians in academic and non-
academic settings.?’” Conversely, resources seeking to address the domain of Environmental
Context and Resources, particularly those addressing associated barriers, like the cost of ARPIs
and the administrative burden of accessing them, were considered least helpful. This suggests
that efforts to address these barriers may have limited impact without simultaneously tackling
educational, cognitive, or psychological barriers physicians face, or that physicians are not
confident such resources could be developed.**The co-creation sessions in phase 3 led to
development of five potential solutions to increase uptake of first-line treatment intensification.
Of these, cross-specialty tumor boards were identified as the best solution. Although tumor
boards are a feature of academic institutions, many community physicians may not have them
available at their practices. These physicians would therefore be encouraged to join virtual tumor
boards, particularly with the incentive of receiving continued medical education credit and
learning from experts in the field. In addition, to address participant concerns about the potential
for bias, these boards would be independent from pharmaceutical sponsorship (eTable 3). As this

study was conducted among US-based physicians, future research should aim to determine
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whether the resources deemed helpful in the US context are also considered helpful elsewhere
and by other physicians. In a recent study of Swedish patients with de novo mCSPC, HCP
engagement in multidisciplinary conferences was not associated with greater uptake of
guideline-concordant treatment intensification practices.’! This suggests that the enthusiasm for
tumor boards and continuing medical education identified among participants in our study may
not be generalizable to the views of other HCPs outside the U.S.. Phase 4 of IMPLEMENT is
underway and will involve development and validation of prototypes for cross-specialty virtual
tumor boards and consolidated data, another high-ranking solution proposed in phase 3, based on

HCP feedback and advice.
Limitations

Although reliability is a potential issue for the qualitative portion of phase 1 of
IMPLEMENT, we attempted to mitigate this through intercoder reliability testing. Social
desirability bias was also a concern, which was mitigated through double masking in phases 1
and 2, and single masking in phase 3. Although our study included relatively few participants in
phases 1 and 3, the sample sizes obtained exceed the minimum requirements for this type of

17.25 and our findings were tested for saturation in phase 1. As physicians

qualitative analysis,
were recruited online, there was also potential for selection bias. This was mitigated with
purposive sampling and soft recruitment quotas that sought to capture a diverse range of
perspectives, which also helped ensure that a large proportion of participants in all three phases
were low intensifiers (phase 1: 56%; phase 2: 39%; phase 3: 36%), so reasons for
underutilization could be more fully explored. Importantly, high intensifiers also encounter

barriers to treatment intensification,>? and their representation in this study allowed us to

examine the unique barriers and facilitators they encounter. Despite our use of soft quotas, the
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number of female and rural participants was low. Additionally, the study was restricted to US-
based oncologists and urologists, limiting the generalizability of our findings. Perspectives from
patients, nurses, caregivers, physician assistants, and HCPs from other specialties or jurisdictions

may differ.

In phase 2, resource sets were chosen in advance, meaning our results are applicable only
to the resource options and descriptions presented in the DCE. Further, given our resource-based
approach to the DCE, it is possible participants made their decisions about which resource
description they preferred based on the resource itself rather than on its value in helping with
treatment intensification decisions. Resource sets were developed based on validated BCTs,
strengthening our confidence in the relevance of the resources presented. Similarly, the solutions
that were ideated in phase 3 were co-created with low intensifiers, suggesting that the proposed

solutions are those that HCPs believe would work for them

In phase 3, solutions that addressed the domain of Environmental Context and Resources
were not explored. Future analyses should attempt to investigate this domain.
Conclusions

The results of the qualitative portion of the IMPLEMENT study indicated that many
barriers and facilitators underlie first-line treatment intensification for mCSPC, with notable
differences between urologists and oncologists. These differences contributed to variability
between specialties in the resources they considered helpful for supporting intensification.
Decision-support tools were considered by urologists to be the most helpful resources, whereas
oncologists preferred a database of post-treatment options and clinical trial summaries. Finally,
through a series of co-creation sessions, we determined that cross-specialty tumor boards offered

a promising and feasible potential solution for improving rates of first-line treatment

18



intensification that would address most TDF domains. All these findings offer insights into
concrete, physician-supported resources that could be developed to help improve rates of first-

line treatment intensification for mCSPC.
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Figure Legend

Figure 1. Barriers to and facilitators of first-line treatment intensification and associated
behavior change techniques

NA, not applicable

Figure 2. Barriers to and facilitators of treatment intensification by specialty
Barriers and facilitators experienced by >50% of urologists and oncologists and not notably

different between specialties (i.e., difference between specialties <20%)
°Frequency difference between specialties >20%
“Peripheral barrier or facilitator

Figure 3. Coefficient of helpfulness for decision-making related to intensification by
specialty

CI: confidence interval; mCSPC: metastatic castration-sensitive prostate cancer.

Figure 4. Proposed solution and ratings by specialty
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Table 1

Phase 1 Phase 2 Phase 3
Urologists | Oncologists Total Urologists | Oncologists Total Urologists | Oncologists Total
n=18 n=18 N=36 (n=151) (n=151) (N=302) (n=17) (n=7) (N=14)
Years in
practice, 21 (9-34) 16 (5-30) 19 (5-34) 19 (5-35) 17 (4-30) 18 (4-35) | 22 (12-35) = 17(8-30) | 20 (8-35)
average (range)
Sex, n (%)
Male 18 (100) 15 (83) 33(92) 140 (93) 113 (75) 253 (84) 7 (100) 57D 12 (86)
Female 0 (0) 3(17) 3(8) 7(5) 30 (20) 37 (12) 0 (0) 2 (29) 2 (14)
Intensification
Status, n (%)
High intensifier 6 (33) 10 (56) 16 (44) 74 (49) 110 (73) 184 (61) 4 (57) 57D 9 (64)
Low intensifier | 12 (67) 8 (44) 20 (56) 77 (51) 41 (27) 118 (39) 3(43) 2 (29) 5(36)
Intensification o o 65% 58%
Rate, median - - >0 ?’5%) ; - - (40%, - - (50%,
(IQR) 85%) 65%)
Setting, n (%)
Academic 5(28) 9 (50) 14 (39) 36 (24) 45 (30) 81 (27) 3(43) 3(43) 6 (43)
Non-academic = 13 (72) 9 (50) 22 (61) 115 (76) 106 (70) 221 (73) 4 (57) 4 (57) 8 (57)
Location, n (%)
Urban/suburban | 14 (78) 17 (94) 31 (86) 133 (88) 139 (92) 272 (90) 6 (86) 6 (86) 12 (86)
Rural 4(22) 1 (6) 5(14) 18 (12) 12 (8) 30 (10) 1(14) 1(14) 2 (14)
Region, n (%)
Northeast 6 (33) 8 (44) 14 (39) 45 (30) 38 (25) 83 (27) 3(43) 3(43) 6 (43)
South 5(28) 317 8 (22) 40 (26) 55 (36) 95 (31) 2 (29) 1(14) 321
Midwest 1 (6) 5(28) 6(17) 37 (25) 25 (17) 62 (21) 2 (29) 1(14) 321
West 6 (33) 2 (11) 8 (22) 29 (19) 33(22) 62 (21) 0 2 (29) 2 (14)

211 participants attended all three sessions, 3 participants attended sessions 2 and 3 only

IQR: interquartile range
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