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Introduction

The purpose of this investigation was to explore patients’ and oncologists’ preferences for the characteristics of a pharmacological regimen for patients with advanced renal cell carcinoma (aRCC).



Material and Methods

Cross-sectional observational study based on a discrete choice experiment (DCE) conducted in Spain. A literature review, a focus group with oncologists and interviews with patients informed the DCE design. Five attributes were included: progression survival gain, risk of serious adverse events (SAEs), health-related quality of life (HRQoL), administration mode, and treatment cost. Preferences were analyzed using a mixed-logit model to estimate relative importance (RI) of attributes (importance of an attribute in relation to all others), which was compared between aRCC patients and oncologists treating aRCC. Willingness to pay (WTP, payer: health system) for a benefit in survival or in risk reduction and maximum acceptable risk (MAR) in SAEs for improving survival were estimated from the DCE. Subgroup analyses were performed to identify factors that influence preference.



Results

A total of 105 patients with aRCC (77.1% male, mean age 65.9 years [SD: 10.4], mean time since RCC diagnosis 6.3 years [SD: 6.1]) and 67 oncologists (52.2% male, mean age 41.9 years [SD: 8.4], mean duration of experience in RCC 10.2 years [SD: 7.5]) participated in the study. The most important attribute for patients and oncologists was survival gain (RI: 43.6% vs. 54.7% respectively, p<0.05), followed by HRQoL (RI: 35.5% vs. 18.0%, respectively, p<0.05). MAR for SAEs was higher among oncologists than patients, while WTP (for the health system) was higher for patients. Differences in preferences were found according to time since diagnosis and education level (patients) or length of professional experience (oncologists).



Conclusion

Patients’ and oncologists’ preferences for aRCC treatment are determined mainly by the efficacy (survival gain) but also by the HRQoL provided. The results of the study can help to inform decision-making in the selection of appropriate aRCC treatment.
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Introduction

Renal cell carcinoma (RCC) is among the most common cancers (1), representing 2.3% of all adult malignancies worldwide (2). RCCs arise from a variety of specialized cells located along the length of the nephron, giving rise to the diversity of histologic RCC types (3). The most common type of RCC is clear-cell RCC, that accounts for up to 75% of RCCs (4).

About 65% of patients with RCC have localized tumors, which are generally treated with surgery and may be cured by total or partial nephrectomy (1, 4). However, the remaining ~35% of patients who present with advanced RCC (aRCC) (which can be partially resected or destructed by surgery) or patients who relapse after local therapy, typically require systemic treatment (1, 5, 6). Nonetheless, aRCC has usually been refractory to conventional cytotoxic chemotherapy (7). Historically, cytokines, known for their limited activity and poor tolerability (8), were the only option available for aRCC. Notably, the management of RCC has been revolutionized in recent years, with the availability of drugs that improve survival for patients with advanced disease dramatically broadening (9, 10).

Compared to cytokines, targeted anti-angiogenic agents have demonstrated superior antitumor activity (11, 12). In addition, aRCC patients treated with sequences of targeted therapies have achieved extended survival (13). Although these treatments have demonstrated a clear progression-free survival benefit, only a small proportion of patients achieve long-term survival, highlighting the need for other therapeutic options with novel mechanisms of action that could potentially result in improved survival (14, 15). The introduction of immune checkpoint inhibitors that alter the interaction between immune cells and antigen-presenting cells, including tumor cells, has changed the treatment landscape for refractory solid tumors (10, 16), and has demonstrated improved overall survival in advanced melanoma (17), non-small-cell lung cancer (18, 19), and aRCC (20). Furthermore, tyrosine kinase inhibitor/immune checkpoint inhibitor combinations appear to be an important treatment option for patients with newly diagnosed aRCC, having shown improved response and overall survival in the first-line setting (21).

Each of the treatments is associated with different clinical outcomes, administration modes, treatment-related adverse events, and costs (22), so decisions about therapy involve tradeoffs between the possible benefits and harms (9). The European Medicines Agency has indicated that in order to improve the management of treatment toxicities, it is important to better understand the extent to which patients are willing to tolerate AEs and, therefore, the relative importance patients give them (23). Additionally, aspects of patient comfort and preference are gaining greater attention when evaluating the best treatment concept for a patient in oncologic treatment (24). In this regard, it is unclear how the specific characteristics of recently approved immunotherapies such as mode and frequency of administration will affect patients and professionals’ preferences when choosing a treatment.

Most cancer patients favor joint decision-making with their doctor, rather than either party make a unilateral decision (25). Shared decision-making is an increasingly used model in medicine, which requires clinicians to understand their patients’ as well as their own preferences (26). For this purpose, there is a need to assess patients’ preferences (27) and enhance patient participation in the decision-making process (28, 29). A discrete choice experiment (DCE) is the stated preference survey format most commonly used to measure preferences for different healthcare interventions, offering a mechanism to facilitate shared decision-making between doctor and patient (30).

Limited evidence exists on which attributes of treatment regimens for aRCC are most important to patients and the extent to which the physician’s judgment matches the patient’s preferences (31–33). Thus, a better understanding of aRCC patients and oncologists’ treatment preferences could help to reduce the knowledge gap between them and consequently improve aRCC management and shared decision-making.



Materials and Methods


Study Design and Participants

This was an observational, multicenter, cross-sectional study conducted in Spain among patients with aRCC and oncologists.

Participating patients were recruited in nine Spanish hospitals by their physicians between August 2019 and July 2020. They were aged 18 or older; had been diagnosed with RCC at least two months prior to study inclusion; had aRCC at the time of the study; were receiving or had previously received pharmacological treatment for aRCC (the patient may have received different treatments); and were able to carry out the study tasks.

Oncologists practicing at Spanish public hospitals with more than two years’ experience in RCC management were identified by the sponsor and invited by e-mail to participate. The study questionnaire was available from July to August 2019.

The study was approved by the Ethics Committee of the Hospital General Universitario Gregorio Marañon (Madrid, Spain). Patients provided their written informed consent to participate in the study and oncologists voluntarily accepted to participate. No economic compensation was offered to participants.

The eligible patient population was estimated based on the population over 20 years of age in Spain in 2017 (37,315,882) (34), the prevalence of kidney cancer (0.011%) (35), and the proportion of patients with RCC (80%) (36). Thus, the eligible population for the study was 3,194 RCC patients. The oncologist population was established according to the number of oncologists treating RCC in Spain, based on the scientific committee’s estimate that about 1-2 oncologists per hospital treat RCC (including medium-large hospitals, i.e., >200 beds). Thus, the eligible population was 162 oncologists in Spain (37).

The minimum sample size necessary for the DCE was based on the estimation of proportions, coinciding with an approach proposed by Orme (38). The maximum variation criterion was applied (p=q=0.5), with a 95% confidence interval (Zα=1.96) and a 10% accuracy error. Based on this, a minimum necessary sample of 93 aRCC patients and 61 oncologists was estimated.

A steering committee consisting of two oncologists, experts in the management of RCC, led the study and provided scientific advice during its development.



Discrete Choice Experiment

DCE is a technique for eliciting individuals’ preferences in an indirect way (39), based on the premise that medical interventions can be described as combinations of different features or attributes. DCE involves asking respondents to choose between competing scenarios, each comparing two hypothetical treatment options with a series of defined attributes represented at various levels (e.g., an attribute of ‘route of administration’ at the level of ‘oral’). Using the choice data, the value that individuals attach to their constituent parts is estimated via probabilistic choice models, such as logit and probit models (39). DCE was applied according to the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Good Research Practices for Conjoint Analysis (30).


Attributes and Levels Selection

Attributes and their associated levels were initially identified by literature review. Key terms related to the disease (RCC), its treatment or treatment-related decision-making, and preferences studies were used to search the Pubmed/Medline international database (Supplementary Table 1). Studies assessing professionals’ or patients’ preferences for RCC attributes, published from March 15, 2009 up to March 15, 2019, were reviewed. A total of eight studies with potential attributes for inclusion in the DCE were identified (Supplementary Table 2).

The final selection of characteristics for use in the DCE was based on a focus group with eight oncologists and on semi-structured telephone interviews with five aRCC patients. The main purpose was to validate the potential attributes identified in the literature, to identify relevant attributes not retrieved, and to assess the comprehensibility of the attributes and levels proposed. As a result, five attributes, with a maximum of three levels each, were selected (Table 1).


Table 1 | Attributes and levels included in the DCE.





Experimental Design and Survey Instrument

A paper- or web-based survey was completed by patients and oncologists, respectively. The patient survey included sociodemographic data (provided by the patient) and clinical variables (collected by the physician from medical records), and the choice tasks, self-reported by the patient (Supplementary Table 3). The oncologist survey included sociodemographic variables and the same choice sets as for patients (Supplementary Table 4).

An experimental design was constructed, consisting of a series of choice tasks from combinations of the attribute levels (called scenario alternatives), following ISPOR recommendations (30). Fractional factorial design (orthogonal main-effect matrix) generated 18 scenarios, with a mix-and-match algorithm used to generate the choice sets. To avoid participant fatigue, the 18 scenarios were divided in two blocks of nine multiple-choice sets, distributed across two versions of questionnaires. The experimental task asked participants to choose their preferred treatment scenario. Additionally, as is generally performed in DCEs (40), an initial control scenario was included to check whether the participant understands the exercise. In this scenario, one treatment was clearly superior to the other, so participants who answered this question incorrectly were excluded from analysis (41). Table 2 shows an example of the choice set.


Table 2 | Example of a choice set presented to the study participants.






Analyses

Sociodemographic and clinical variables were described using absolute and relative frequencies of response for qualitative variables, and statistics of centrality and dispersion for quantitative variables.

Preferences were analyzed applying a mixed logit model [Stata software (42)], which accounts for preference heterogeneity among respondents (43). It yields both a mean effect and a standard deviation (SD) of effects across the sample. Attributes with quantitative levels (survival gain, probability of suffering serious adverse events [SAEs], and cost) were transformed into linear variables. In these cases, the utility value for the unit was obtained. The regression coefficients, referred to as part-worth utilities, are interpreted as the utilities associated with each level within an attribute. These coefficients are not directly comparable between attributes. To this end, the relative importance (RI) of an attribute over the range of attributes included in the experiment was estimated for each participant as the range of part-worth utilities of an attribute (difference in part-worth utilities between the best or preferred level and the worst or least preferred level of the same attribute), divided by the sum of all ranges across attributes and multiplying by 100 (44). The mean RI of each attribute was calculated for each group of participants (patients and oncologists). Furthermore, to assess differences and similarities between patients’ and oncologists’ preferences for aRCC treatment attributes, individual IRs between patients and oncologists were compared.

To identify possible explanatory variables in patients’ and oncologists’ preferences, subgroup analyses comparing individual RIs for each attribute were performed according to the following variables and cut-offs for patients: gender, median age, education level (primary studies vs. secondary education or higher), median time from diagnosis, number of comorbidities (≤ or > 1 comorbidity), number of treatments received for RCC (≤ or > 1 treatment), route (oral vs. others), and frequency of administration of current treatment (1/2 times a day vs. others); and for oncologists: gender, median age, median years of professional experience, and median years in RCC management.

For comparisons, Student’s t-test or the Mann-Whitney U test were used, according to data distribution. For all statistical tests, statistical significance was set at p<0.05.

The maximum acceptable risk (MAR) that participants were willing to trade-off for a treatment benefit was estimated as the quotient between the utility associated with a clinical benefit attribute (1 month survival gain) and the utility associated with a 1% increased risk of SAEs (45, 46).

Willingness to pay (WTP) for a given clinical benefit (increased survival or reduced likelihood of SAEs), was estimated as the ratio of the partial utility of the attribute levels and the partial utility per incremental cost (47).




Results


Sociodemographic Characteristics of Participants

A total of 105 aRCC patients (77.1% male, mean age of 65.9 years [SD: 10.4], mean duration from RCC diagnosis 6.3 years [SD: 6.1]) and 67 oncologists (52.2% male, mean age 41.9 years [SD: 8.4], mean length of professional experience 13.6 years [SD: 7.8] and of experience in RCC management 10.2 years [SD: 7.5]) were included in the final data analysis (Table 3).


Table 3 | Sociodemographic characteristics of patients and oncologists.





Preferences for RCC attributes

Items showing statistical significance (p<0.05) in both patients’ and oncologists’ preferences included levels of survival gain, SAE risk, level of intravenous administration every 15 days and worsening of HRQoL. Additionally, treatment cost was statistically significant (p<0.05) in the preferences of the oncologist group (Table 4). The signs of the coefficients indicate how this influence translates into preferences. In the case of SAEs, the results showed a greater preference for lower-risk scenarios. Survival gain coefficients indicated a greater preference for more years of survival. Intravenous administration every 15 days was less preferred than oral administration, and worsening of HRQoL was less preferred than improvement. The cost coefficients showed a greater preference for lower cost (only in the oncologist group). The main results of the mixed logit model are shown in Table 4.


Table 4 | Utility scores in RCC patients and oncologists.



Among all the attributes studied, both patients and oncologists assigned the highest RI to survival gain (43.6% and 54.7% respectively), followed by HRQoL (35.3% and 18.0%, respectively). Cost was the attribute with the lowest RI for both groups (0.6% and 5.5%, respectively) (Figure 1). Significant differences were found in the RI assigned to all attributes between patients and oncologists (p<0.05) (Figure 1).




Figure 1 | Relative importance of attributes *Significant difference between patients and oncologists (p < 0.05).





Determinants of Preferences

Regarding subgroup analyses to identify possible explanatory variables in patients’ and oncologists’ preferences, it was found that patients with less time since diagnosis (< 4 vs. 4 years) and oncologists with less professional experience (< 11 vs. ≥ 11 years) assign higher RI to SAEs, while patients with a lower education level (primary studies vs. secondary education or higher) assign higher RI to survival and lower RI to administration mode and treatment cost (all p<0.05). No other differences were observed (Supplementary Table 5).



Risk Tolerance and Willingness to Pay

Patients and oncologists were willing to accept an increase of 3.0% and 4.2% in SAE risk, respectively, in exchange for a one-month survival gain.

WTP was higher among patients than oncologists for increasing survival or lowering SAE risk (Table 5).


Table 5 | Willingness to pay (WTP).






Discussion

The management of patients with aRCC has changed dramatically over the past few years as a result of the availability of multiple active agents. The near future will bring data on new agents and combinations of therapies administered to complement or even synergize with approved drugs and molecules currently under development. Hence, practitioners face new questions and challenges such as how to select the best drug for a given patient at a particular time. In this context, patients, physicians, and payers are seeking the highest value care for each patient, hence tools to compare the value of therapies have become necessary (1).

Stated preference surveys, such as DCE, are one of the most reliable and valid techniques available for quantifying participants’ preferences in healthcare (48). Accumulated evidence on patients’ and healthcare professionals’ preferences for RCC treatment characteristics is scarce. Greater knowledge of these preferences could help to identify relevant treatment characteristics for patients and healthcare professionals, improve patient management and encourage shared decision-making (49–51).

In this study, survival gain and improved HRQoL were the treatment attributes most highly valued by patients and oncologists. SAE risk was the third attribute in importance for patients, over administration mode. For oncologists, SAE risk and administration mode had similar RI. Cost of treatment (for the health system) was the attribute with lowest value for both groups. These results suggest that, in the RCC treatment decision, survival gain and improved HRQoL are essential for both patients and oncologists. Clinical benefit is an important part of value assessment, and in aRCC, overall survival has become the primary indicator of patient benefit. Beyond the general treatment goal of patients living longer, patient-specific factors also require consideration in the assessment of value (1). In this regard, HRQoL is increasingly recognized as a crucial aspect in overall patient outcomes (52). These factors have a major influence on decision-making and, hence, on the determination of the value of a treatment (1). Nonetheless, our results point out that improved HRQoL continues to be much more relevant for patients than for oncologists.

Previous studies have shown different results regarding patient preferences in RCC. Similar to our findings, Wong et al. and Mohamed et al. (31, 33) found that efficacy (PFS) was the most important attribute; while Park et al. (53) observed that patients considered AEs (hand-foot skin reaction, bone marrow suppression, gastrointestinal perforation, and bleeding) more important than PFS. Patients seemed to give greater importance to AEs that are more prevalent, while more serious but less prevalent AEs were considered less important (31, 33).

Preferences regarding treatment efficacy and AEs depend on both the magnitude of the benefit/risk and the patient’s own experience. Thus, patients who experience AEs of treatment tend to require greater clinical benefit than those who do not (54). In our study, patients with a longer time since diagnosis (and oncologists with longer professional experience) assigned lower importance to SAEs. This might implicate that these patients weigh the risks and benefits differently, in that they appear to accept more AEs as the price for being able to spend as much time as possible with their partners (24). In addition, it has been described that the weight of preferences may vary over the course of treatment (54). On the other hand, patients with a lower education level assigned greater importance to survival and a lower value to the administration mode and treatment cost. Other studies have also found an influence of educational level on preferences; for example cancer survivors’ preference for patient-centered care was associated with a higher educational level (55), the preference for the format in which prognostic information is provided for advanced cancer patients was influenced by the number of years of school education (56), and multiple sclerosis patients with higher education were less concerned about adverse events (57).

Notably, despite the key role of healthcare professionals in shared decision-making and treatment prescription in RCC, very few studies address the preferences of healthcare professionals. Park et al. found that the preferences of patients and healthcare professionals differed significantly. While patients gave more importance to AEs (as previously mentioned), physicians assigned a higher value to PFS, followed by route of administration and skin reactions. In fact, compared to patients, physicians would be willing to accept almost 10 times the risk of skin reaction and bone marrow suppression (1.3% vs. 9.6% and 1.0% vs. 11.8%, respectively) (53). In our study, the RI assigned to all treatment attributes was significantly different between the two groups of participants, with HRQoL and SAE risk being more highly valued by patients, and survival gain, administration mode and treatment cost more highly valued by oncologists. Therefore, given the lower value attributed to SAEs, oncologists were willing to accept a slightly higher increase in SAE risk than patients in exchange for 1-month survival gain (4.2% oncologists and 3.0% patients). In contrast, Gonzalez et al. showed that although efficacy was the most important attribute for both physicians and patients, the former gave greater importance to fatigue, skin reactions or other attributes such as co-payment (22). These results would be in line with those observed by Lawrence et al., in which the survival times judged sufficient to warrant treatment (e.g. adverse effects) were significantly higher among physicians (9) compared to patients (54). Of note, our study specifically addressed SAEs and not mild or general AEs, unlike these latter studies. Overall, these results highlight the relevance for physicians to recognize that their patients may have preferences that differ from their own when considering the potential benefits and harms of treatment.

In addition, given the high costs of these new treatments, physicians need to assess which drugs or combinations provide the best value for patients and the healthcare system and are thus worth pursuing (1). In publicly-funded National Healthcare Systems, prescribing physicians can be considered as serving a dual role, acting as patients’ advocates but also as society’s gatekeepers of the use of resources (58). We found that, despite cost (for the healthcare system) being the attribute with lower RI, it has an influence on oncologists’ (although not for patients) preferences. Consequently, WTP for survival gain or risk reduction was higher among patients.

The current study is subject to certain limitations. Although DCE is the recommended approach and is widely used to assess patient preferences for treatment characteristics, there is always a risk of a gap between stated and revealed preferences (30, 59); therefore, the study participants might make other choices in real life. Additionally, other attributes not included may also be relevant. However, this potential bias was prevented by selecting the most important attributes from the literature and using the input of an expert focus group (oncologists) and interviews with RCC patients. The selection of different levels may provide other utility values and relative importance. Another limitation is the inherent selection bias of getting the information from patients and oncologists willing to participate in the study, whose views might differ from those of other patients or oncologists. Finally, sample size requirements in DCE are also a controversial issue. No general recommendations exist, so sample sizes differ substantially between studies and the method used is not usually reported (48). The sample of participants in this study was representative of the number of Spanish RCC patients and Spanish oncologists experts in RCC. In this regard, the findings of the study significantly reflect preferences for RCC treatment attributes in Spain and should be interpreted within the context of the study. Above all, the comparison between patients’ subjective thoughts and oncologists’ data increases the strength of the results and provides new insights into the scarcely studied subject of oncologists’ preferences in RCC.

In summary, this study shows that, for both aRCC patients and oncologists, the most important treatment attributes are survival gain and improved HRQoL. Remarkably, SAE risk and administration mode are also important attributes to consider, while treatment cost is of least relevance. Patients would be more willing to accept that the health system should assume higher costs for improving survival and reducing SAE risk than oncologists. The results of the study can contribute to improved decision-making in the selection of an appropriate RCC treatment.
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