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Abstract
Backgrounds
Limited information is available on the utility values of metastatic pancreatic cancer, focusing on different health statuses, selected chemotherapy, and related grades 1/2 and 3/4 adverse events (AEs). We evaluated Japanese societal-based health-related utility values for metastatic pancreatic cancer by considering different grade toxicities commonly associated with chemotherapy using the vignette-based method.

Methods
We developed health status scenarios for patients with metastatic pancreatic cancer undergoing chemotherapy and conducted utility research using the developed scenarios in four steps: ‘literature review,’ ‘exploratory interview,’ ‘content validation’, and ‘utility research’. In the development process, to consider the impact of AEs of chemotherapy for metastatic pancreatic cancer on health state utility values, we selected neutropenia, febrile neutropenia, diarrhea, nausea and vomiting, and neuropathy as representative AEs. Each AE was classified as either grade 1/2 or 3/4. We confirmed our created scenarios through cognitive interviews with the general population and clinical experts to validate the content. Finally, we developed 11 scenarios for using ‘utility research,’ evaluated in a societal-based valuation study using the face-to-face method. Participants for ‘utility research’ were the general population, and they evaluated these scenarios in the composite time trade-off (cTTO) and visual analog scale (VAS) of the European quality of life (EuroQol) valuation technology to derive health state utility scores.

Results
Of 220 responders who completed this survey, 201 were adapted into the analysis population. Stable disease with no AEs (reference state) had a mean utility value of 0.653 using cTTO. The lowest mean utility score in the stable state was 0.242 (stable disease + grade 3/4 vomiting). VAS results ranged from 0.189 to 0.468, depending on the various grades of AEs in stable disease. In addition, grade 3/4 AEs and grade 1/2 nausea/vomiting were associated with significantly greater disutility. Utility values were also strongly influenced by the direct impact of AE on physical symptoms, severity and their experience. In addition, 95.9% of the respondents agreed that they understood the questions in the post-response questionnaire.

Conclusions
We clarified the health state utility values of patients with metastatic pancreatic cancer based on the general population in Japan. The effect on utilities should be considered not only for serious AEs, but also for minor AEs.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13561-022-00413-8.
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Background
Pancreatic cancer (PC), the leading cause of cancer-related deaths in developed countries, is one of the deadliest cancers worldwide [1, 2]. In Japan, PC has the fourth highest site-specific cancer mortality rate [3–5]. As PC is asymptomatic and difficult to detect early, it is often diagnosed only at an advanced or metastatic stage [6]. The National Comprehensive Cancer Network (NCCN) and 2019 Japan Pancreas Society guidelines recommend systematic chemotherapy administration for treating metastatic PC (MPC) [7, 8].
The therapeutic aim of systematic chemotherapy for MPC is to prolong prognosis and maintain and improve the quality of life (QOL) [7, 9, 10]. Although systematic chemotherapy can prolong survival, it can cause various adverse events (AEs), including peripheral neuropathy, diarrhea and nausea [11–14]. Besides pain caused by cancer itself, PC is often associated with AEs that are sufficiently severe to require treatment discontinuation. Therefore, various medical care and chemotherapy management are required, depending on disease state and AEs severity [15, 16]. The psychological, social, and economic problems of cancer patients are also severe [17]. With the development of supportive medicines to alleviate physical pain, impact on family work, social activities, and financial burden of cancer patients may outweigh physical pain sometimes [18, 19]. Therefore, it is necessary to assess type, extent, and frequency of safety risks as well as impact of disease and safety endpoints on patients’ health-related QOL (HRQoL) when deciding whether to implement or continue systematic chemotherapy.
There are two main HRQoL assessment types. In preference-based measures (PBMs), measurement results can be quantified as utility values. In non-PBMs, health status in a specific disease can be measured in detail [20], and detailed and specific information on HRQoL of the targeted disease can be collected. Examples for non-PBMs include the Medical Outcomes Study (MOS) short form-36 (SF-36) for patients with mild symptoms, and European Organization for Research and Treatment of Cancer Quality of Life (EORTC-QLQ) for cancer patients [21, 22]. PBMs can indirectly measure utility using a specific questionnaire including the EuroQol 5 dimensions 5-level (EQ-5D-5L), short form 6 dimensions (SF-6D), and health utilities index (HUI) [23–25]. Because indirect utility measurement applies to various diseases, quality-adjusted life years (QALYs) can be calculated from the target disease utility and survival time and used as effectiveness for cost-utility analysis in health technology assessment. Thus, various methods have been developed for evaluating HRQoL. Generally, depending on patients with a targeted disease and study purpose, non-PBMs and PBMs are used to evaluate HRQoL. When it is difficult investigating a patient of interest, utility research by direct methods using vignette-based methods (VBM) is possible. In VBM, health status scenario of patients with specific diseases are created, and the general population is asked to imagine being in that scenario [26]. Such a direct method includes the rating scale (RS) and time trade-off (TTO) [27, 28]. VBM can also be conducted when HRQoL changes over time [29–31]. Utility research on the general population has yielded highly valid and consistent utility values based on appropriate research processes with medical specialists and QOL experts.
In Japan, utility research using EQ-5D has been conducted in patients with advanced PC undergoing chemotherapy [32, 33]. However, MPC patients have a poorer disease status, and it is difficult carrying out large-scale patient surveys among them. Moreover, no studies in Japan have independently and quantitatively evaluated HRQoL impact on MPC disease status and MPC chemotherapy AEs. Furthermore, although MPC chemotherapy has a high patient burden due to AEs, no international studies have evaluated grades 1/2 (G1/2) AEs impact on utility. Therefore, we developed health status scenarios for patients with MPC and conducted a utility research in the general population based on VBM using the developed scenarios, to evaluate impact on MPC disease status HRQoL and chemotherapy-related G1/2 and G3/4 AEs.
Methods
This study was conducted according to a previous trial on VBM by Louis et al. and ISPOR PRO good research practice task force report [28, 34, 35]. Specifically, the health state scenario development process in PC consisted of four steps: ‘literature review,’ ‘exploratory interviews,’ ‘content validation,’ and ‘utility research’ (Fig. 1). We developed health state scenarios in Steps 1 through 3 and conducted utility research in the general population by composite TTO (cTTO) and visual analog scale (VAS) using health state scenario created in Step 4.[image: ]
Fig. 1Flow diagram in the development of health statue scenarios for metastatic pancreas cancer. HRQoL, health-related quality of life; MPC, metastatic pancreatic cancer; cTTO, composite time trade-off; VAS, visual analog scale


Step 1: literature review
Literature review was conducted to understand MPC and its impact on HRQoL, and to identify factors affecting HRQoL in PC. Specifically, we collected clinical practice and treatment information of MPC from various guidelines and publications [7, 8]. Regarding MPC, 78–82, 48%, and 66–84% of patients with PC present with abdominal pain, back pain, and weight loss associated with anorexia and other symptoms, suggesting a significant impact of pain and anorexia [36]. AEs were referenced in a representative clinical trial on first-line systemic chemotherapy for MPC [12, 13]. The Common Terminology Criteria for Adverse Events (CTCAE) versions 4 and 5 were reviewed to define AE grades [37, 38]. Furthermore, we also reviewed EORTC QLQ-C30 items and categories to determine disease-specific impact of cancer on HRQoL, because EORTC-QLQ C30 physical, mental, role, and social components might have significant impacts on HRQoL in MPC patients [39].
Step 2: exploratory interviews
We conducted ‘expert interview’ and ‘development of health states’ through ‘exploratory interviews.’ ‘Expert interview’ was conducted with three oncology physicians and four oncology pharmacists. During interviews, respondents received information on disease status and treatment-related AEs of MPC from literature review; then, they were interviewed about factors affecting HRQoL. To ensure a common understanding of the wording and amount of text in the disease scenarios used in ‘utility research’, we provided respondents with references to previous HRQoL studies of metastatic breast cancer and metastatic non-small cell lung cancer (NSCLC) scenarios [40, 41]. Next, in the ‘development of health states,’ two oncology physicians drafted disease scenarios for our survey based on the expert interview results. Following the ‘development of health states,’ we classified MPC health status into two categories. ‘Stable disease (SD),’ where the disease was stabilized by chemotherapy, and ‘progressive disease (PD),’ where the disease worsened due to increased tumor diameter or other factors. SD is assumed to include systemic chemotherapy; therefore, we categorized the five AEs (neutropenia, febrile neutropenia, nausea, diarrhea, and peripheral neuropathy) with significant impacts on HRQoL into G1/2 and G3/4, resulting in first draft 11 disease scenarios (Table 1). These five adverse event categories were selected based on interviews with oncology physicians and four oncology pharmacists. Our interviews considered the impact on QoL and the frequency of adverse events that occur during chemotherapy for metastatic pancreatic cancer in Japan.Table 1List of health status scenario


	No
	Health status
	AE
Grade

	1
	Stable disease
	No adverse effects
	–

	2
	Neutropenia
	1/2

	3
	Neutropenia
	3/4

	4
	FN
	–

	5
	Diarrhea
	1/2

	6
	Diarrhea
	3/4

	7
	Nausea/vomiting
	1/2

	8
	Nausea/vomiting
	3/4

	9
	Neuropathy
	1/2

	10
	Neuropathy
	3/4

	11
	Progressive disease
	–


AE Adverse event, FN Febrile neutropenia



Step 3: content validation
We validated the first draft scenarios’ content in two processes: ‘first review’ and ‘cognitive interview.’ First, we checked each draft scenario for external and internal validity (first review). Specifically, three oncology physicians and four oncology pharmacists checked the information obtained during the ‘literature review’ and ‘exploratory interview’ process for consistency with the first draft scenario, to identify any additional content to consider, and amount of text, readability, adequacy, and accuracy of the item categories. The scenario was revised after consultation and agreement with other oncology experts on the need for modification after oncology experts’ feedback. We also asked one QoL expert to review the first-draft scenarios; the QoL expert considered the feasibility of modifications and additions according to the survey feasibility and readability, for the general population. Thus, we produced second-draft scenarios, and their SD and PD descriptions were divided into five categories: ‘summary,’ ‘physical symptoms,’ ‘daily life at home and outside,’ ‘mental’ and ‘AE.’ For ‘physical symptoms,’ appetite, fatigue, and body aches were selected, as they are considered the most frequent symptoms of distant MPC and have a significant impact on HRQoL.
We then conducted ‘cognitive interview’ to check the readability and comprehensibility of the second-draft scenarios among five individuals who were interviewed separately and who checked the meaning and degree of understanding of the scenarios. They answered questions including ‘What do you think the situation is?’ or ‘Can you imagine the situation in the scenario?’ We then interviewed them about aspects of the scenarios that deviated from what they imagined or that were not understandable. Finally, based on the ‘cognitive interview,’ we discussed the pros and cons of modifying the health status scenarios with three oncology physicians, four oncology pharmacists and a QoL expert, before developing the final survey scenario version (Supplementary Table 1).
Step 4: utility research
Responders, the general Japanese population, excluded medical professionals (physicians, dentists, pharmacists, and nurses), were aged ≥20 years, and provided informed consent. Responders were recruited by a research contractor (Intage Healthcare Ltd. Tokyo. Japan) using snowball sampling method. Given the ongoing coronavirus disease 2019 (COVID-19) situation, we recruited participants only from the Kanto area, primarily Tokyo. Since gender and age could affect HRQoL, the sex ratio and age categories of respondents were similar.
Using face-to-face approach, the interviewers, who were trained in advance to minimize interviewer influence on the responders, explained the survey and provided instructions to respondents. First, respondents provided informed consent, background information (sex, age, employment status, education, and marital status), and three example questions (assessment of either wheelchair status, better than wheelchair status, or worse than dead status) that used cTTO, on a computer. Second, respondents answered the cTTO question in the eleven or six survey scenarios. The cTTO compared a certain number of years to live (as imagined by the respondents of their state of full heath [State A, which varies from 0 [to die now] to 10 years]) with 10 years to live in the presented survey scenario (State B), depending on their responses. Changes in the number of years of survival in State A were determined using a ping-pong approach. If respondents indicated that living in State B was more painful (worse than death now), they were moved to lead-time TTO (LT-TTO), which compares living a certain number of years in State A to 10 years in States A and B, respectively, that is, 20 years combined (Supplementary Fig. 1 shows the screens used in this study). Third, each survey scenario was presented again, and respondents assigned a score from 0 to 100, using the paper survey form of the VAS scale on ‘own health,’ ‘state of death,’ and ‘state of each scenario’. It is noteworthy that the ‘state of death’ was not necessarily zero. Finally, a three-question questionnaire was administered to ascertain the extent of understanding of the methods and scenarios, using a four-point rating (strongly agree, agree, disagree, and strongly disagree).
Statistical analysis
This study aimed to clarify the utility value of MPC in Japanese general population by assessing MPC scenarios using cTTO. The summary statistics of population utility values were calculated using cTTO and VAS, rather than by setting hypothesis testing using some statistical methods. Furthermore, using individual-level utility scores from cTTO, we performed multiple regression analysis of fixed effect model to calculate health state valuations for each scenario. Because all explanatory variables were not orthogonal in this analysis, we only assessed the impact of independent adverse effect items on QOL for each health state and SD.
As we did not perform hypothesis testing, we did not calculate an exact sample size, but based on previous studies by Nafee et al., we considered that an interpretable summary statistic could be calculated from approximately 100 respondents’ data [41]. Similar to a previous study, the NSCLC QOL survey of the UK general population utility value variations per research scenario aggregated from 99 individuals’ data was low (SD range = 0.22–0.29). We were concerned about the impact of the number of scenarios in this study, on the results; therefore, we first surveyed 105 people with six pre-selected, randomly chosen scenarios. We then surveyed 105 individuals using all the 11 scenarios. The results for all surveyed people were combined for analysis.
We also excluded respondents who met any one of the following three exclusion criteria: respondents with incomplete answers, who were inconsistent in cTTO exercises 1 and 2, i.e., ‘the utility value calculated in exercise 2 was higher than the utility value calculated in exercise 1’; and those with utility scores = − 1, 0, or 1. Furthermore, to ascertain engagement with the responses, we tabulated the number of scenarios with a utility score of − 1, 0, or 1 and the response time per scenario and per question.
At sensitivity analysis, we calculated the utility value of each scenario by cTTO using the correction method used in a previous study by Nafee et al. [41] to change the negative QOL score to 0.02.
Results
Participant background
Of the 220 applicants who answered all questions (Fig. 2), 201 qualified for the analysis based on the eligibility criteria (excluding 19 [12 with inconsistent answers to cTTO exercises and 7 with scenarios’ utility scores equal to − 1, 0, or 1]). The results were reported by sex, age, employment status, education, and marital status in Table 2. The sex ratio and age distribution were homogeneous across the groups, and 59.7, 46.8, and 60.2% respondents were full-time employees, university graduates, and married, respectively.[image: ]
Fig. 2Participants flow diagram. QOL, quality of life

Table 2Participant characteristics


	Characteristics
	N
	%

	Gender

	 Male
	99
	49.3%

	 Female
	102
	50.7%

	Age (years)

	 20–29
	40
	19.9%

	 30–39
	37
	18.4%

	 40–49
	40
	19.9%

	 50–59
	41
	20.4%

	 60–64
	43
	21.4%

	Employment status

	 Full-time employee
	120
	59.7%

	 Temporary worker
	13
	6.5%

	 Part-time worker
	26
	12.9%

	 Self-employed
	8
	4.0%

	 Unemployed
	22
	10.9%

	 Retired
	1
	0.5%

	 Student
	11
	5.5%

	 Other
	0
	0.0%

	Education

	 Junior high school
	1
	0.5%

	 Senior high school
	51
	25.4%

	 Vocational school / technical college
	34
	16.9%

	 Junior college
	13
	6.5%

	 University
	94
	46.8%

	 Master’s Degree
	8
	4.0%

	 Other
	0
	0.0%

	Marital status

	 Unmarried
	65
	32.3%

	 Married
	121
	60.2%

	 Other
	15
	7.5%




Health statue utility values
The utility values for each survey scenario by cTTO and VAS, presented in Table 3, shows that the number of responses per scenario in the analysis population was more than 105 people. In the first half of the survey, 201 people responded to scenarios SD (reference), SD + neutropenia G1/2, SD + febrile neutropenia (FN) G3/4, SD + diarrhea G3/4, SD + vomiting G1/2, SD + neuropathy G3/4, and PD. Throughout all health status scenarios, the mean utility values in cTTO were lower than the median, whereas in VAS, they were generally comparable. Considering the mean utility values for each health status scenario, SD (cTTO, 0.634; VAS, 0.468) and SD + neutropenia G1/2 (cTTO,0.649; VAS,0.438) had the highest utility values for both cTTO and VAS. In contrast, the health status with the lowest mean utility value was PD (cTTO: -0.119, VAS:0.128) for cTTO and VAS. Health status with the lowest mean utility value among AEs, was SD + vomiting G3/4 (cTTO, 0.242; VAS, 0.193) for cTTO and SD + diarrhea G3/4 (cTTO, 0.306; VAS, 0.189). According to the distribution of utility values calculated from cTTO in SD and PD, < 5 and 22%of participants had a utility score of − 1 for SD and PD, respectively (Supplementary Fig. 2). Multiple regression analysis showed that among the AEs occurring in SD, FN G3/4, diarrhea G3/4, nausea/vomiting G1/2, nausea/vomiting G3/4, and neuropathy G3/4 significantly decreased utility values for SD (Supplementary Table 2). Moreover, sensitivity analysis results showed the largest change in utility values with PD compared to the base case analysis, with a utility value of 0.17, when negative utility values were replaced by 0.02 (Supplementary Table 3).Table 3Utility values for all health status of metastatic pancreas cancer from cTTO and VAS


	Health status
	AE grade
	cTTO
	VAS

	N
	AVG
	STE
	N
	AVG
	STE

	SD (reference)
	–
	201
	0.634
	0.024
	105
	0.468
	0.019

	SD + neutropenia
	G1/2
	201
	0.649
	0.026
	105
	0.438
	0.019

	SD + neutropenia
	G3/4
	105
	0.514
	0.042
	105
	0.346
	0.019

	SD + FN
	G3/4
	201
	0.323
	0.035
	105
	0.201
	0.017

	SD + diarrhea
	G1/2
	105
	0.500
	0.042
	105
	0.296
	0.018

	SD + diarrhea
	G3/4
	201
	0.306
	0.039
	105
	0.189
	0.017

	SD + vomiting
	G1/2
	201
	0.422
	0.035
	105
	0.299
	0.018

	SD + vomiting
	G3/4
	105
	0.242
	0.057
	105
	0.193
	0.016

	SD + neuropathy
	G1/2
	105
	0.541
	0.039
	105
	0.331
	0.019

	SD + neuropathy
	G3/4
	201
	0.370
	0.037
	105
	0.251
	0.018

	PD
	–
	201
	-0.119
	0.040
	105
	0.112
	0.020

	Myself (VAS score)
	–
	–
	–
	–
	–
	0.891
	0.010

	Death (VAS score)
	–
	–
	–
	–
	–
	0.128
	0.011


SD Stable disease, PD Progressive disease, cTTO Composite time trade-off, VAS Visual analog scale, AE Adverse event, FN Febrile neutropenia, AVG Average, STE Standard error, G Grade



Participant engagement
Table 4 presents the tabulated results of the survey comprehension questionnaires for 220 individuals. Most assigned ‘strongly agree’ or ‘agree’ to the three-question questionnaire. Only one person reported that the poorest health PD on cTTO was better than the best health SD, with a median (interquartile range [IQR]) time taken for each question of 94 (74–125) seconds and a mean time to answer one cTTO question (1 task) in one health scenario value (SDI) of 5.28 (1.96) seconds. In addition, only three health status scenarios were reported with a utility score of 1 in the cTTO survey results.Table 4Evaluation of participant’s engagement with the study


	Contents
	N
	%

	All participants
	220
	–

	Questioner (conducted after answering cTTO and VAS)

	 Q1, ‘I found it easy to imagine the scenarios I was asked’

	  Strongly agree
	101
	45.9%

	  Agree
	110
	50.0%

	  Disagree
	8
	3.6%

	  Strongly disagree
	1
	0.5%

	 Q2, ‘I found it easy to tell the difference between the lives I was asked to think about’

	  Strongly agree
	147
	66.8%

	  Agree
	71
	32.3%

	  Disagree
	2
	0.9%

	  Strongly disagree
	0
	0.0%

	 Q3, ‘I found it difficult to decide on my answers to the questions’

	  Strongly agree
	57
	25.9%

	  Agree
	117
	53.2%

	  Disagree
	44
	20.0%

	  Strongly disagree
	2
	0.9%

	Analysis population
	201
	–

	 Participants evaluated utility value of PD > SD
	1
	0.5%

	 Time per cTTO task in seconds, median (IQR)
	94 (74–125)

	 Times of Trade-offs in cTTO, mean (SD)
	5.28 (1.96)

	cTTO tasks
	1827
	–

	 Utility score = −1
	90
	4.9%

	 Utility score = 0
	238
	13.0%

	 Utility score = 1
	3
	0.2%


cTTO Composite time trade off, VAS Visual analog scale, PD Progressive disease, SD Stable disease, IQR Interquartile range



Discussion
We developed utility research scenarios for MPC based on VBM and conducted utility research using cTTO and VAS in Japanese general population to clarify the social preferences of disutility toward MPC and its treatment-related AEs. As metastatic pancreatic cancer is a severe disease and it is difficult to conduct a direct QOL survey on patients, a survey of the general population using VBM was conducted in this study. In addition, as the severity of the disease is assumed to be a QOL value of worse than death, the survey was conducted mainly using cTTO, which can also measure WTD status. This approach is similar to the QOL survey for neuroendocrine tumors, which has been cited as an example of VBM implementation [26, 30]. Therefore, we consider the adoption of cTTO for metastatic pancreatic cancer appropriate. The utility value of SD in MPC calculated by cTTO was similar to that of SD in metastatic breast cancer and metastatic NSCLC utility research (SD with no toxicity:0.715 and 0.653). It was also lower than the EQ-5D-5L-derived utility value (0.697–0.74) for patients with advanced PC before and after chemotherapy in Japan [32, 33]. It was also smaller than the EQ-5D-5L-derived utility value (0.697–0.74) for patients with advanced PC before and after chemotherapy in Japan [33]. MPC has a worse prognosis than other cancers, and is a more severe disease state than advanced PC. Therefore, SD utility value based on cTTO in the present study is consistent with those of previous studies.
Among the scenarios, AE with the smallest disutility for SD was neutropenia G1/2. The mean QOL difference in neutropenia G1/2 to SD was 0.015 (SD and SD + neutropenia in cTTO = 0.634 and 0.649), well below minimal clinically important difference (MCID) proposed by various methods (MCID range, 0.03 to 0.054, especially in oncology, 0.07 to 0.12) [42]. The only difference between the two scenarios was the presence of ‘a mild decrease in immunity.’ This suggests that respondents consider changes that affect only laboratory values to have little impact on utility value. AEs with the highest degree of disutility were G3/4 diarrhea and vomiting, facilitate easy understanding of the harm and physical burden in the daily lives of the general population, and the frequency of their occurrence was clearly described in the scenarios. This may have led to higher disutility than for other AEs. Multiple regression analysis results support the finding that G3/4 AEs reduced utility beyond the MCID. However, even minor AEs, such as G1/2 nausea/vomiting, significantly lowered the utility. This suggests that even minor AEs may affect the HRQoL of patients with MPC.
The utility value based on cTTO in PD was negative, indicating a worse PD health status than death (WTD) in our study. The SD and PD states utility value distributions in the cTTO showed that although both states could take values between − 1 and 1, most respondents reported negative values in the PD state than in the SD state. This suggests that many respondents consider the PD state to be WTD, regardless of the degree of differences in values (optimistic or pessimistic) between individuals with regard to the disease, and suggests the influence of the framing effect, in which utility values are concentrated at − 1.0. In contrast, we described the disease states in PD of distant MPC based on the VBM by category, including vignette elements, and we created scenarios that helped respondents imagine the disease situations. The participant engagement results confirmed that the respondents were able to adequately imagine the content of the scenarios. Nevertheless, the representation of severe physical and psychological effects in the PD condition may have strongly influenced an increase in disutility. Additionally, in a study of EQ-5D hypothetical health status assessment by VAS, TTO, and SG in the general population in Japan, TTO tended to produce lower utility values than SG in assessing severe disease status, suggesting an influence on utility values between methods [43]. This also suggests that although the utility values in PD may have greater disutility due to the methodological limitations of cTTO, they are not necessarily uninterpretable and reflect the very severe disease state of PD in MPC.
The utility values from cTTO and VAS for each scenario were unequal. The utility values from cTTO ranged from the upper to lower limits of possible values for most health status scenarios, with a wide range of preferences per respondent, even for the same health status. That of VAS ranged far less between respondents than for cTTO, suggesting that visual ceiling and floor effects during the response. Confirming the order of utility values for each scenario in both methods, both cTTO and VAS had direct impacts on physical function, with AEs that were more severe and experience of symptoms having greater impacts on utility values. The ranking of QOL in each scenario was also similar, with no order reversal above one. Therefore, regardless of the investigation method, the results suggest a similar trend in the order of utility values calculated from each scenario in this study.
Utility values obtained from this survey reflect how respondents’ imagination of how MPC would affect their HRQoL. Although evidence exists from previous utility studies in patients with advanced PC, no study has examined MPC and the impact of each AE. Moreover, it has been difficult to conduct large-scale QOL studies in patients with MPC, due to lower survival rates and more severe disease status than those of other cancers. Therefore, we developed a disease scenario incorporating the elements of a vignette based on a scenario development process consisting of literature review, exploratory interviews, and cognitive interviews. In developing the scenarios, the respondents were unaware of distant MPC as the disease state, to avoid bias due to preconceptions and fears about utility [44].
Limitation
This study has several limitations. First, the utility relevance for each disease state domain was uncertain. While several previous studies have evaluated the impact of symptoms, AEs, treatment and attributes, on an attribute-by-attribute basis by isolating the utility impact of specific attributes in the VBM, this study could not conduct an attribute-by-attribute analysis because the domains for each study scenario were not orthogonal [40, 45]. In contrast, we evaluated the impact of AE type and extent, to provide evidence on the chemotherapy safety for distant MPC, which has been unclear in previous studies. Second, the impact of severe disease states survey scenarios that could become WTD on utility research using cTTO is uncertain. In this study, we asked the general population to evaluate a scenario of MPC, a disease state with a very poor life expectancy and physical symptoms, using a trade-off for survival. We consider that few of the general population have experienced such a near-death clinical condition, and it would have been difficult for them to imagine the scenarios in the study as if they had the condition. Moreover, we did not specify the disease name, MPC, to avoid bias due to impressions of MPC, which could increase uncertainty in interpreting the scenarios. To minimize these effects, we created disease state scenarios through various processes based on the VBM to communicate serious disease states as objectively as possible. Based on cTTO’s practice questions and the result of the comprehension questionnaire at the end of the survey, we considered that a good understanding of the scenarios and how to answer the utility research questions by the respondents. Third, it is possible that the utility value for PD in the present study may have overestimated disutility compared to PD for cancer in previous studies. The reason for this is that we consider our PD scenario to reflect the worst state in the PD condition. In practice, metastatic pancreatic cancer patients with PD do not always continue to have the conditions shown in the PD scenarios. In contrast, the PD condition in MPC is objectively very serious, assuming a life expectancy of only a few months. For these reasons, it is difficult to conclude the utility value of PD in MPCs solely from the results of this study, although the utility value of PD in this study is considered partly interpretable. In particular, the extrapolation potential of PD utility values to validity assessment and cost-effectiveness assessment, etc., needs further investigation through surveys of healthcare professionals familiar with the condition and a small number of patients. Finally, as the respondent population in the study in question was only 20–64 years old in Tokyo due to Covid-19, concerns about a lack of exterritorial validity in Japan can be assumed. However, age and gender were considered to have been sampled equally in this study. Regarding other basic attributes, according to the 2020 Labour Force Survey of Japan, “full-time employees” accounted for 56.5% of the total working population [46]. In addition, according to the 2020 Census, 55.6% were “married”, and 34.6% of those aged 15 and over were “university” [47, 48]. These proportions are generally consistent with the basic demographics of the respondent patients in this study, which also ensures their external validity.
In this study, we clarified the utility value of MPC in Japan and the impact of the type and degree of AEs on the utility value by conducting utility research in the general population based on VBM. In particular, the study revealed that both G3/4 and G1/2 AEs may have a significant clinical impact on utility values. Since MPC has a shorter survival compared to other cancer types and chemotherapy regimen developments such as molecular-targeted agents with fewer AEs are still in the developmental stages, it is important to evaluate AEs, even minor ones, that may affect HRQoL. In the Japanese guidelines for cost-effectiveness assessment, it is listed as “If it is difficult to directly collect QOL scores from patients, it is acceptable for the general people to evaluate the presented health scenario by standard gamble (SG), time trade-off (TTO), and discrete choice experiment (DCE).” in section 8.3.3 of 2.0 edition [49]. Therefore, this study results using cTTO are not only useful for safety evaluation, including AEs in PC patients undergoing chemotherapy in actual clinical practice, but also provide evidence that can be partially used as parameters of effectiveness in cost-utility analysis of chemotherapy for PC. In future, additional studies including some healthcare professionals and patients using similar methods, should be conducted, to confirm the robustness and consistency of the assessment results in serious disease states such as PD, where cTTO may be limited in assessing these in the general population.
Conclusion
We clarified the health state utility values in the general population for MPC in Japan. Among the chemotherapy AEs, the direct impact on physical symptoms and respondents’ experience may strongly influence utility values. In addition, the effect on utilities should be considered both for serious and minor AEs.
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