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Introduction: The treatment preferences of Chinese physicians who treat

nonmetastatic castration-resistant prostate cancer (nmCRPC) and how they

weigh the benefits and risks of nmCRPC treatment are still unknown. This

study aimed to evaluate Chinese physicians ’ benefit–risk treatment

preferences for nmCRPC and assist in setting nmCRPC treatment goals.

Methods: A paper-based discrete choice experiment (DCE) survey was

administered to 80 nmCRPC-treating physicians. DCE responses were

analyzed to produce the preference weight and the relative importance score

for each attribute level. The marginal rate of substitution (MRS) was used to

quantify the amount of overall survival (OS) physicians were willing to trade for a

reduction in treatment-related adverse events (AEs). We further conducted the

exploratory analysis, stratifying physicians from 5 perspectives into different

subgroups and examining the treatment preferences and OS trade-off in

each subgroup.

Results: In terms of efficacy attributes, physicians placed greater emphasis on OS

than time to pain progression. With regard to safety attributes, serious fracture

was perceived as the most important AE by physicians, followed by serious fall,

cognitive problems, skin rash, and fatigue. In the exploratory analysis, we found

generally that physicians with less clinical practice experience and those from

more economically developed regions placed more emphasis on AEs and were

willing to give up more of their patients’ OS to reduce the risk of AEs.

Conclusion: Physicians frommainland China value the importance of minimizing

treatment-related AEs when considering different treatment options for patients

with nmCRPC, and they are willing to trade a substantial amount of OS to

avoid AEs.
KEYWORDS

nonmetastatic castration-resistant prostate cancer (nmCRPC), second-generation
androgen receptor inhibitors (SGARIs), choice behavior, quality of life, physicians
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1 Introduction

Nonmetastatic castration-resistant prostate cancer (nmCRPC) is

an intermediate stage of prostate cancer (PC), which is characterized

by persistently elevated prostate-specific antigen (PSA) but without

detectable radiological evidence showing distant metastasis even after

androgen deprivation therapy (ADT) (1). Patients with nmCRPC are

in a crucial period of disease before metastasis (2, 3). Therefore, in

case of progression, it is necessary to adopt therapeutic interventions

(4), and notably, patients with nmCRPC are often asymptomatic (5).

Therefore, both delaying metastatic progression and reducing

treatment-related adverse events (AEs) are significant therapeutic

goals for patients with nmCRPC (6–8).

Until recently, treatment options for nmCRPC have included

ADT with first-generation androgen receptor inhibitors (ARIs) (9),

as well as novel second-generation androgen receptor inhibitors

(SGARIs), including apalutamide, enzalutamide, and darolutamide.

Large-scale randomized controlled phase III clinical trials have

demonstrated that SGARIs remarkably improve the metastasis-

free survival (MFS) and overall survival (OS) in patients with

nmCRPC (10, 11). However, they may also increase the risk of

AEs, which may adversely affect the health-related quality of life

(HRQoL) of patients with nmCRPC (12, 13). These 3 SGARIs vary

in their AEs (10, 14–16). For example, the reported rates of fatigue

are 30% for apalutamide, 33% for enzalutamide, and 12.1% for

darolutamide, while the rates of rash and fall range from 2.9% to

24% and from 4.2% to 16%, respectively (17–19). Compared to the

other 2 SGARIs, darolutamide has a lower propensity for blood

brain–barrier penetration and thus can reduce the incidence of

central nervous system–associated AEs and fatigue (20, 21).

nmCRPC physicians, patients, and caregivers are often faced

with a tradeoff between efficacy and AEs when choosing the

treatment option. Patients’ treatment choices are often influenced

by physicians’ professional advice. Therefore, understanding

physicians’ preferences for nmCRPC treatment and how they

weigh treatment benefits and risks will help us to better

understand the value they place on the minimization of AEs and

guide treatment decisions. There is thus far a lack of research on

physician treatment preferences for patients with nmCRPC in

mainland China. In this study, we therefore used a discrete choice

experiment (DCE) approach to assess physicians’ benefit–risk

preferences for treatment attributes and to further explore

physicians’ tradeoffs between treatment efficacy and AEs.
2 Methods

2.1 Study design and setting

This was a paper-based questionnaire study with 5 main

components, including designing a physician questionnaire,

validating the questionnaire through 2 clinical expert interviews,

revising and finalizing the questionnaire, recruiting physicians with

experience in treating patients with nmCRPC from urology or

oncology to conduct the offline questionnaire, analyzing the data,

and reporting the results. The study was based on a survey study of
Frontiers in Oncology 02
patients and caregivers with nmCRPC conducted in the United

States, and the DCE model of the study was designed and modified

according to the Chinese context (13).

The study began with a literature search and targeted population

interviews to select 7 attributes: 2 efficacy attributes, including

prolonged survival (OS) and time to pain progression (TPP;

including onset or worsening), and 5 safety attributes, including

fatigue, skin rash, cognitive problems, risk of serious fall, and risk of

serious fracture. Serious fall is defined as the one result in injuries that

require hospitalization, and serious fracture can be disabling, visually

dislocated, and life-threatening. Besides, people taking the medicine

may experience fatigue with felling of weak and lack of energy to do

their daily activities, skin rash with symptoms like itchiness, burning

sensation, and tightness, as well as cognitive problems such as

confusion, memory loss, and inability to concentrate. Each attribute

covered 3 different levels (see Supplementary Table S1). Applying a

D-efficient fractional-factorial design, the attributes and levels were

ranked and combined with a commonly used algorithm in SAS 9.4

software (SAS Institute) and a statistically valid set of preferred

questions (22, 23). The final set consisted of 16 sets of DCE

questionnaires with a total of 14 treatment choice questions per set,

with each question comparing 2 hypothetical treatments that differed

with regard to the risk or severity of 5 safety attributes (fatigue, skin

rash, cognitive problems, serious fall, and serious fracture) and the

duration of 2 efficacy attributes (OS and TPP). Questions answered

by respondents were randomly selected from a predetermined pool of

questions; there are 8 modules in the pool of questions (module 1–8),

and each module consists of 7 questions. The medication for each

question contains 6 attributes, while the sixth attribute of medications

is different across modules, with the chance of a serious fall (attribute

X6) in module 1–4 and the chance of a serious fracture (attribute X7)

in module 5–8. An example is shown in Figure 1.
2.2 Participants

This is a paper-based DCE survey. We recruited physicians

serving in urology or oncology department who had self-reported

experience treating nmCRPC patients in their practice to complete

the DCE questionnaire. Based on the DCE sample size calculation

(24), 80 nmCRPC-treating physicians from urology or oncology

departments were recruited for this study. The field work team

recruited physicians through an offline contact model by asking

physicians about their intention to participate in the study and

asking them to complete screening questions. Eligibility was based

on the following criteria: (1) ≥18 years of age, (2) licensed urologist

or oncologist, and (3) with experience treating patients with

nmCRPC. Physicians who had participated in a similar survey in

the past 6 weeks or who were unwilling to provide informed consent

were excluded. Physicians who met the inclusion and exclusion

criteria were successfully entered into the study and completed a

paper-based questionnaire.

To ensure the representativeness of the physician population

included in this questionnaire study, the survey covered nmCRPC-

treating urologists and oncologists from 7 administrative regions of

mainland China, and quota sampling based on the geographic
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distribution of certified physicians from the China Health Statistical

Yearbook 2021 was applied to ensure the geographic

representativeness of the study population.
2.3 Procedures

Prior to the formal distribution of questionnaires, members of the

study team conducted a face-to-face interview with 2 clinical experts

who were asked to provide suggestions and comments on the feasibility

and comprehensibility of the questionnaires. The study team then

revised the questionnaires based on the feedback from the clinical

experts, but the clinical experts’ data were not included in the final

analysis. Members of the study team revised and finalized the final

version of the DCE questionnaires and related sociodemographic and

clinical experience questions based on the feedback from the clinical

expert interviews. Before the main analysis was conducted, validity

checks of the data were conducted. Physicians involved in situations of

task nonattendance, attribute dominance, or monotonicity were

excluded from the main analysis. In this study, each respondent was

presented with 14 treatment choice questions in which they chose a

preferred option between 2 hypothetical treatments (medication A and

B). Since attributes X6 and X7 were not presented simultaneously, to

eliminate the interference of the order of answers, a randomized

grouping design was adopted, where physicians assigned with

number 1 were first randomly allocated to one of module 1–4, then

randomly allocated to one of module 5–8; whereas physicians assigned

with number 2 were first randomly allocated to one of module 5–8,

then randomly allocated to one of module 1–4.
2.4 Statistical analysis

The variables collected in this study include physicians’

sociodemographic characteristics, clinical experience, and the

different attributes and levels included in the DCE model.

The sociodemographic characteristics and clinical experience of

the study population were analyzed using descriptive statistics. For
Frontiers in Oncology 03
continuous variables, the mean and standard deviation were

calculated; for categorical variables, the frequencies and

corresponding percentages were calculated.

DCE responses were analyzed using the random parameters logit

(RPL) model to produce the preference weight for each attribute level

(25). The RPL model generates preference weights for each attribute

level, with larger weights indicating stronger preferences. The relative

attribute importance score (RAIS) was also implemented to describe

the relative influence of each attribute on physicians’ treatment

choices. Moreover, the marginal rate of substitution (MRS) was

used to quantify the amount of OS physicians were willing to trade

in return for a reduction in AEs. All DCE analyses used were

performed using Stata IC 14.2 (StataCorp) and R Studio 3.5.0.

This study was conducted as an exploratory analysis that

stratified physicians according to their sociodemographic

characteristics and clinical experience to examine whether there

were differences between subgroups in the RAIS of treatment

benefit–risk considerations and MRS.
3 Results

3.1 Basic characteristics

A total of 80 nmCRPC-treating physicians completed the

survey. No physician was excluded from the main analysis due to

violation of validity checks. The sociodemographic characteristics

of the 80 physicians are shown in Table 1, and information of their

clinical experience in nmCRPC management is available in

Supplementary Table S2. The average time in clinical practice for

all participating physicians was about 18.4 years.
3.2 Physician preferences and relative
importance of attributes

In general, physician preferences were logically ordered, with

higher efficacy and lower risks for AEs being favored over lower
FIGURE 1

Example choice set.
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efficacy and higher risks for AEs (Figure 2). Figure 2 shows the

preference weights for each attribute level. Physicians expressed

strong preferences toward OS, risk of serious fracture, risk of serious

fall, and TPP. For the second level of fatigue, skin rash, and

cognitive problems, physicians’ preferences were not significantly

different from zero, which suggests that physicians felt indifferent

toward the level of these 3 attributes.

Regarding the relative importance of various attributes,

physicians focused more on OS in terms of efficacy and on

serious fracture in terms of safety. With regard to efficacy

attributes, physicians placed greater emphasis on OS than on

TPP. In terms of safety attributes, serious fracture was perceived

as the most important AE by physicians, followed by serious fall,

cognitive problems, skin rash, and fatigue (Figure 3). Furthermore,

the RAIS demonstrated that the importance of severe fracture was

second only to the importance of OS.
3.3 Tradeoffs between OS and AEs

Figure 4 presents the amount of OS that physicians were willing to

forego for a reduction in AEs. In general, physicians were willing to
Frontiers in Oncology 04
trade more OS to reduce the risk of serious fracture compared to other

safety attributes. For serious fracture and serious fall, physicians were

on average willing to forego 7.5 and 4.7 months of OS, respectively, in

return for a reduction in the risk of serious fracture and serious fall

from 8% to none. Moreover, a substantial reduction from 8% to none

was more preferred by physicians for both attributes.

In addition, among fatigue, skin rash, and cognitive problems,

physicians emphasized the risk reduction of fatigue the most.

Specifically, to reduce the severity of fatigue, cognitive problems,

and skin rash from moderate to none, physicians were willing to

trade 2.6, 2.4, and 2.1 months of OS, respectively, and a substantial

reduction from moderate to no risk was more attractive

to physicians.
3.4 Subgroup analysis

Exploratory analysis was conducted by stratifying physicians

into subgroups (see Table 2) and by examining the RAIS physicians

placed on treatment benefits versus risks and the OS tradeoff in each

subgroup (Supplementary Figure S1).

3.4.1 Duration of clinical practices
In a comparison of attributes among different groups, physicians

with longer duration of clinical practice placed more emphasis on OS,

risk of serious fracture, and risk of serious fall and were willing to trade

more OS in return for a reduction in the risk of fatigue, skin rash, and

cognitive problems; meanwhile, physicians with less experience showed

greater concern for TTP, skin rash, and cognitive problems.

3.4.2 Department
Urologists were concerned more about serious fracture, TPP,

serious fall, and skin rash, and oncologists placed more emphasis on

OS, cognitive problems, and fatigue. As compared to oncologists,

urologists in general were willing to forego more OS to reduce the

risk of AEs except for cognitive problems.

3.4.3 Title
When weighing benefits and risks, associate chief physicians and

those in positions above this level placed more emphasis on OS, serious

fracture, and serious fall, with the other efficacy and safety attributes

being perceived as more important among attending physicians and

those in positions below this level. Generally, attending physicians and

below were willing to forego more OS to reduce AEs, except for the

reduction of risk of serious fall from 8% to 5% or none and serious

fracture from 5% to none.

3.4.4 Number of patients with nmCRPC treated
in the past year

Physicians who had treated more than 20 patients with

nmCRPC in the past year tended to place more value on OS and

were less willing to forego OS for AEs, while physicians treating

fewer patients focused more on TPP, skin rash, cognitive problems,

and serious fall.
TABLE 1 Sociodemographic characteristics of the 80 physicians.

Characteristic Value

Age, years 45 [7.13]

Gender, n (%)

Male 62 (77.5)

Female 18 (22.5)

Hospital location

North China 12 (15.0)

East China 25 (31.3)

Northeast China 6 (7.5)

Central China 12 (15.0)

South China 9 (11.3)

Southwest China 11 (13.8)

Northwest China 5 (6.3)

Duration of clinical practice, years 18.4 [7.39]

Department

Urology 51 (63.8)

Medical oncology 28 (35.0)

Surgical oncology 1 (1.3)

Title

Attending physician 20 (25.0)

Associate chief physician 42 (52.5)

Chief physician 18 (22.5)
Data were presented as N (%) or mean [standard deviation].
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3.4.5 Hospital location
Physicians from regions with more developed economies,

including North, East, and South China, tended to place more

value on the reduction of AEs and were willing to trade more OS in

return for a reduction in risks of AEs, especially for serious fracture

and serious fall. In particular, physicians from regions with less

developed economies, including Central, Northeast, Southwest, and

Northwest China, placed the most importance on OS among

all attributes.
4 Discussion

Our study used the DCE approach to analyze the relative

importance of various attributes of nmCRPC physicians and the

extent to which they were willing to forego treatment-related

benefits (i.e., several months of OS). Our findings showed that

although physicians attached the greatest importance to OS, they

also thought highly of avoiding AEs, and among all safety attributes,

physicians were most concerned about serious fracture, with an

RAIS only second to OS, followed by serious fall, cognitive

impairment, rash, and fatigue. The physicians’ emphasis on the

risk of serious fracture and serious fall may be due to the fact that

patients with nmCRPC are mostly older males with multiple
Frontiers in Oncology 05
comorbidities, and severe fracture and fall may affect their quality

of life or even cause deformity and death (26). In addition,

physicians need to pay more attention to cognitive impairment in

patients with nmCRPC which may be present due to ADT

treatment (27, 28). Considering the relative importance of

physicians’ different treatment safety attributes and how much OS

they will forego to reduce the risk of AEs together with patients’

potential risk of developing some specific AEs, we can help

physicians address an important gap in the development of

personalized treatment plans for nmCRPC patients.

Similar DCE studies on nmCRPC treatment preferences of

physicians have been conducted in the United States and Japan.

The study by Srinivas et al. showed that when weighing both

benefits and risks, different from Chinese physicians, US

physicians were most concerned with AEs, and they placed most

emphasis on cognitive problems, followed by serious fracture,

fatigue, serious falls, and rash, while they ranked the relative

importance of OS only third among all attributes. On the

contrary, Chinese physicians expressed strong preferences toward

OS, serious fracture, serious fall, and TPP, with cognitive problems

only ranking fifth. Moreover, US physicians were willing to trade

11.6 and 9.2 months of OS, respectively, to reduce the risk of

cognitive problems and serious fracture from severe to none, while

Chinese physicians were on average willing to forego 7.5 and 4.7
FIGURE 2

Preference weights for each attribute level. Preference weights indicate physician preferences of each attribute level, signs of preference weights
indicate physicians’ positive or negative attitudes, and the absolute values of preference weights represent the preference level, with the larger the
absolute value, the stronger the physicians’ preference. A preference weight close to zero indicates that physicians have no preference on this level.
The horizontal coordinate is the 7 attributes and the 3 levels of the corresponding attributes. Y, year(s); M, month(s).
FIGURE 3

Relative attribute importance scores of treatment attributes (%). The larger the RAIS of an attribute, the greater the impact physicians perceived with
a change on the attribute’s level. RAIS, relative attributes importance score.
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months of OS, respectively, in return for a reduction in the risk of

serious fracture and serious fall from 8% to none, and only 2.4

months of OS to reduce the risk of cognitive problems from

moderate to none (13). There is still a significant difference

between Chinese and US physicians when weighing treatment

benefits and risk preferences. And US physicians placed more

emphasis on treatment-related risks, especially cognitive

problems, whereas Chinese physicians attach more importance to

treatment-related benefits. In Japan, the results of Suzuki et al.

showed that similar to Chinese physicians, Japanese physicians also

placed the most emphasis on treatment benefits compared to AEs,

and among safety attributes, Japanese physicians were likely most
Frontiers in Oncology 06
concerned with the risk of serious fall or fracture and risk of fatigue.

The risk of cognitive impairment, risk of hypertension, and risk of

rashes were deemed less important compared with the other safety

attributes (29). Thus, we can find a more consistent treatment

preference among Asian physicians. However, it still remains to be

seen whether these treatment preferences hold in the real world.

Analysis of nmCRPC patients’ and caregivers’ preferences for

treatment choices is also essential. We sought to characterize

patient and caregiver perspectives in mainland China. Patients

with nmCRPC were most concerned with serious fracture,

followed by serious fall and cognitive problems, which could

severely affect patients’ HRQoL. In contrast, caregivers placed

more importance on serious fracture, cognitive problems, and

OS, which could increase the difficulty of caregiving. In addition,

patients and caregivers were willing to trade 15.9 and 11.0 months,

12.5 and 9.2 months, and 11.2 and 9.9 months, respectively, for a

reduction in the risk of serious fracture, serious fall, and cognitive

problems from 8% or moderate to none (30). This shows that

patients and caregivers placed greater weight on risks of serious

fracture, serious fall, and cognitive problems and were even willing

to forego a certain amount of survival time for a reduction in these

AEs. Meanwhile, our study found that physicians also placed a high

value on these attributes. Therefore, physicians and patients from

mainland China are relatively consistent regarding the attributes

they focus on although there were differences in the ranking of the

relative importance of each attribute, with physicians focusing

most on OS and patients focusing most on the risk of serious

fracture, with OS ranking only fourth. This is also reflected in the

choice of survival time in exchange for the reduced risk of AEs,

where patients were prepared to give up more survival time.

Therefore, when physicians consider how to prolong patient

survival time, they should not ignore patients’ demands for

quality of life.

Another important aspect of this study lay in the exploratory

analysis of stratifying physicians according to their sociodemographic

characteristics and clinical experience and in exploring the tradeoff

between benefits and risks in each subgroup. First, physicians with

longer duration of clinical practice, associate chief physicians and
FIGURE 4

Number of months of overall survival that physicians were willing to trade in return for a reduction in risks of adverse events. OS, overall survival.
TABLE 2 Subgroup characteristics of the 80 physicians.

Subgroup characteristic N (%)

Duration of clinical practice, years

≤15 32 (40.0)

>15 48 (60.0)

Department

Urology 51 (63.8)

Oncology 29 (36.3)

Title

Attending Physician and below 20 (25.0)

Associate Chief Physician and above 60 (75.0)

Number of patients with nmCRPC treated in the past year

≤ 20 43 (53.8)

> 20 37 (46.3)

Hospital location

North China, East China, and South China 46 (57.5)

Central China, Northeast China, Southwest China,
and Northwest China

34 (42.5)
nmCRPC, nonmetastatic castration-resistant prostate cancer.
frontiersin.org

https://doi.org/10.3389/fonc.2024.1382678
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Fan et al. 10.3389/fonc.2024.1382678
above, and those who had treated more patients with nmCRPC in the

past year placed more emphasis on prolonged OS and were more

reluctant to forego patient survival to reduce the risk of most AEs. In

contrast, physicians with less clinical practice, attending physicians

and below, and those who had treated fewer patients with nmCRPC

in the past year were more concerned about AEs and were willing to

give up more of the patients’ OS to reduce the risk of such events.

This suggests that physicians’ practice duration and experience may

influence the tradeoff between treatment benefits and AEs. Second,

both urologists and oncologists placed the most importance on

prolonged survival and serious fracture, and urologists were willing

to give up more of their patients’ survival time to reduce the risk of

most AEs. We also found that physicians from more economically

developed regions placed more emphasis on reducing the risk of AEs

and were willing to forego more OS. Thus, we can speculate that

physicians in more economically developed areas are more focused

on the life quality of patients.

We recognize that this study also has some limitations. The

main limitation of using the DCE approach is the need to make

judgments about hypothetical choices, which may result in

hypothesis bias. Given the unavailability of real-world data on

physician prescriptions, a controlled study in the form of DCE

serves as the best data source. Our options were obtained from

feedback from qualitative interviews, and hypothesis bias was

reduced by constructing options that simulated realistic clinical

choices. Additionally, the sample size of most subgroups in the

subgroup analysis did not meet the minimum sample size (n=54),

and there was no design or mandate to detect statistical differences

in the subgroups. Thus, there may be some bias in the results of the

analysis across subgroups, and these differences should be

interpreted with caution.
5 Conclusions

Physicians from mainland China valued the importance of

minimizing treatment-related AEs when considering different

treatment options for patients with nmCRPC. With regard to

safety attributes, serious fracture was perceived as the most

important AE by physicians, followed by serious fall, cognitive

problems, skin rash, and fatigue. Moreover, they were willing to

forego a substantial amount of OS to avoid AEs between

hypothetical treatments. The results demonstrated that the quality

of life is critical for patients with nmCRPC, and in devising

therapeutic regimens, it is essential to balance the treatment-

related benefits and risks between novel SGARI therapies.
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