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Abstract

Introduction Compared with early stages (eBC) metastatic BC (mBC) is incurable. In mBC, aggressive treatment may
increase the duration of survival but may also cause severe treatment side effects. A better understanding how patients with
BC value different aspects of drug therapy might improve treatment effectiveness, satisfaction and adherence. This system-
atic review aims to identify and summarise studies evaluating patient preferences for drug therapy of BC and to compare
preferences of patients with eBC and mBC.

Methods The systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. The electronic databases PubMed and Web of Science were searched on 22 June 2023. All studies
published to this point were considered. Original studies reporting patient preferences on BC drug therapy determined by any
type of choice experiment were eligible. A narrative synthesis of the effect measures presented as relative importance ratings,
trade-offs (required benefit to make a therapy worthwhile) or monetary values of the treatment attributes was reported for
each study. Risk of bias assessment for individual studies was performed using the checklist for observational studies from
the STROBE Statement and the checklist from ‘Conducting Discrete Choice Experiments to Inform Healthcare Decision
Making: A User’s Guide’. The study protocol was registered at the PROSPERO database (CRD42022377031).

Results A total of 34 studies met the inclusion criteria were included in the analysis evaluating the preferences of patients
with eBC (n = 18), mBC (n = 10) or any stage BC (n = 6) on, for example, chemotherapy, endocrine therapy, hormonal
therapy or CKD4/6-inhibitors using different types of choice experiments. Regardless of the stage, most patients valued
treatment effectiveness in terms of survival gains higher than potential adverse drug reactions (ADRs). Treatment cost, mode
of administration, treatment regimen and monitoring aspects were considered as least important treatment attributes. In
addition, preferences concerning 16 different types of ADRs were described, showing high heterogeneity within BC stages.
Yet, comparable results across BC stages were observed.

Conclusions Regardless of the stage, patients with BC consistently valued survival gains as the most important attribute and
were willing to accept the risk of potential ADRs. Incorporating patient preferences in shared decision making may improve
the effectiveness of interventions by enhancing adherence to drug therapy in patients suffering from BC.

Plain Language Summary

Preferences of patients with breast cancer for drug therapy play a crucial role in treatment efficacy, satisfaction and adher-
ence. In this systematic review following the PRISMA guidelines, 34 studies were analysed to determine patient preferences
at different stages of breast cancer, comparing early stage and metastatic disease. Regardless of stage, patients with breast
cancer consistently prioritised survival benefit as the most important treatment feature. This universal emphasis on survival
held true even in the face of potential side effects, with patients willing to accept the associated risks. Conversely, factors
unrelated to efficacy, such as the cost of treatment, route of administration, characteristics of the treatment regimen and
monitoring aspects, were considered less important in treatment decisions. The study revealed a nuanced landscape of patient
preferences, with greater variation within breast cancer stages than between them. While survival remained an unwavering
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priority, the variability in expressed preferences emphasises the individual nature of patient perspectives. In conclusion,
incorporating patient preferences, particularly those that emphasise the importance of survival, into shared decision-making
processes is a critical factor in improving treatment adherence. This patient-centred approach is likely to improve the overall
effectiveness of breast cancer treatment and highlights the need for tailored strategies that take into account the individual

preferences of patients at different stages of the disease.

Abbreviations
ADR  Adverse drug reaction
BC Breast cancer

CA Conjoint analysis

DCE  Discrete-choice experiment

DFS Disease-free survival

eBC Early breast cancer

HER2 Human epidermal growth factor receptor 2

HR Hormonal receptor
mBC  Metastatic breast cancer
PFS Progression free survival
QoL Quality of life

SG Standard gamble

TTO  Time-trade-off

WTP  Willingness-to-pay

Key Points for Decision Makers

Regardless of their disease stage, patients with breast
cancer place the highest value on treatments that improve
their chances of survival, even if they are associated with
potential side effects.

Healthcare decision-makers should emphasise empathic
communication and consider including discussions on
benefits and risks of treatment in guidelines to increase
patient involvement in decision making and, thereby,
improve treatment adherence.

1 Introduction

Discordance between patient and healthcare provider (e.g.
physicians) preferences regarding treatment decision mak-
ing is common and has been reported for different diseases,
including cancer [1]. Such discrepancies can lead to failure
of delivering a patient’s preferred treatment, also described
as preference misdiagnosis [1, 2]. This misdiagnosis often
remains unrecognised because healthcare providers mis-
takenly believe that their treatment choice is in line with
patients’ preferences [1, 2]. Hence, a better understand-
ing how patients value different aspects of drug therapy
and aligning clinical practice guidelines with these prefer-
ences might improve treatment effectiveness by improving
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adoption of, satisfaction with and adherence to drug therapy
[3, 4]. Assessing patient preferences is especially relevant
when presented decision scenarios in which choosing from
different treatment strategies must be weighted between a
potential benefit and a possible harm that impacts quality
of life [5, 6].

In general, two categories of methods to identify patient
preferences exist: (1) methods using ranking, rating, (time-)
trade-off or choice designs, often referred to as conjoint
analysis (CA), or discrete-choice experiments (DCE); these
designs can be used to measure patient preferences for vari-
ous attributes of a treatment; and (2) methods using direct
elicitation of monetary values of an intervention [e.g. will-
ingness to pay (WTP)]. In CA or DCE, respondents are pre-
sented a set of hypothetical scenarios with competing mul-
timodal alternatives of an intervention [7]. Each alternative
is described in terms of attributes and attribute levels [7, 8].
Attributes and attribute levels are usually identified from the
literature, qualitative research studies or focus group inter-
views with relevant respondents and experts and should be
tested in pilot studies [8, 9]. In the DCE, respondents are
then asked to choose their preferred alternative for each
choice set. The respondents’ choices give information on
attribute relevance or importance and the degree at which
individuals are willing to trade between the characteristics of
the choice sets. In WTP experiments, the aim is to estimate
the monetary value to gain a benefit or avoid harm (e.g.
treatment side effects) [7]. Assessing health states and their
utilities can further be used to determine patient preferences
by ranking different health states using visual analogue
scales (VAS) or standard gamble (SG) [10-12].

Breast cancer (BC) is the most common cancer in women
worldwide with 2.3 million new BC cases per year and a
mortality rate of 6.9% [13]. Treatment of BC involves mul-
tiple health care professionals (e.g. physician and psycholo-
gist) as well as several disciplines of physicians (e.g. oncolo-
gist and gynaecologist). The advances in drug therapy for
BC, the availability of numerous treatment alternatives and
the increasing personalisation of drug therapy have made
treatment selection a very complex process [14]. Treatment
regimens for BC vary significantly regarding effectiveness,
potential side effects, frequency and mode of administration
[14]. Tt is useful for health care providers to understand how
these differences may influence individual patient prefer-
ences. Severe side effects occur in about 45% of patients
and include for example nausea/vomiting, diarrhoea, pain
or breast skin irritation [15]. Involving patients with BC in
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treatment decision making has shown to improve their satis-
faction, short and long-term well-being, as well as increasing
their level of comfort with the decision made [16-18].

A metastatic stage of the disease is present in about 30%
of all cases and is defined as breast cancer that has spread
to other parts of the body [19-21]. It is incurable with a
median survival time for patients between two and four years
[19-22]. Due to the heterogeneity of mBC, often no stand-
ardised therapeutic recommendation can be made [14]. In
general, the treatment focuses on extending patients’ sur-
vival, ensuring adequate symptom management, and pro-
moting quality of life (QoL) [14, 20, 21]. The incurable
nature and the potential side effects of available treatments
highlight the importance of patient preferences in decision
making regarding the desired outcomes. An aggressive treat-
ment may maximize the duration of survival, but it may also
be associated with severe side effects [20, 21].

Several systematic reviews have been published on patient
preferences for BC treatment, focusing on specific therapies
(e.g. locoregional treatment of eBC or adjuvant gonadotro-
pin-releasing hormone analogues) or on patients with eBC
only [23-26]. To the best of our knowledge, no systematic
review so far compared the preferences of patients with eBC
and mBC on drug therapy. This systematic review, therefore,
aims to summarise studies evaluating patient preferences
for drug therapy for eBC and mBC determined by DCE/
CA or WTP analyses. Furthermore, we aim to compare the
reported preferences of patients with eBC and mBC regard-
ing different aspects of drug therapy, such as treatment effec-
tiveness, adverse drug reactions (ADR), treatment cost and
mode of administration.

2 Methods

The study protocol was registered at the PROSPERO data-
base (CRD42022377031). The review process was com-
pliant with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [27].

2.1 Eligibility Criteria

Original observational studies published in English includ-
ing early stage to metastatic breast cancer patients (> 18
years), eliciting the preferences on drug therapy for BC (e.g.
chemotherapy, endocrine therapy or hormonal therapy) and
using any type of choice experiment were included. Regard-
ing BC stage, studies including patients with any stage
were only included if sensitivity analyses for BC stage were
performed. Studies on children, animal or in vitro studies
were excluded. Further exclusion criteria were clinical/
interventional studies, cost-effectiveness or cost-utility
analyses, letters to the editor, commentaries, ethics vignette,

methodological studies, study protocols, reviews and meta-
analyses, guidelines or white papers. With regard to tumour
entities, studies that only included patients with ductal car-
cinoma in situ or inflammatory breast cancer were excluded.
Lastly, studies investigating patient preferences regarding
other treatment factors (i.e. surgery, radiotherapy, non-phar-
macologic treatment, chemoprevention, screening, diagno-
sis, biopsy, surveillance or follow-up care, shared decision
making and pharmacogenomic testing) were excluded.

2.2 Information Sources and Search

Relevant reports were identified by searching the electronic
databases PubMed and Web of Science. The search in Web
of Science was refined by excluding meeting abstracts. The
search date was 22 June 2023. All studies published to this
point were considered. The search strategy is displayed in
Supplementary Table 1.

2.3 Study Selection

All retrieved records were uploaded into the Rayyan.ai
software tool for systematic reviews [28] and in EndNote
20 (Thompson Reuters). Duplicate records were removed.
Titles and abstracts of all retrieved records were screened in
Rayyan.ai by two independent reviewers (L.B. and S.J.H.)
to remove non-eligible articles. The second reviewer was
blinded for the decisions of the first reviewer until comple-
tion of the screening process. Afterwards, disagreements
between individual judgements were resolved by discussion.

2.4 Data extraction, Data Items and Synthesis
of Results

Extracted data related to the (1) study characteristics: first
author, year, country, study type, data source, breast can-
cer stage, sample size and inclusion/exclusion criteria;
(2) choice experiment: type of choice experiment, type of
choice, treatment scenarios, operationalisation (attributes,
levels and choice alternatives), number of tasks per patient,
experimental design and estimation method; and (3) out-
come studied: patient preferences and influencing factors
(if available). Two reviewers (L.B. and S.J.H.) extracted
the data independently. If required, a third reviewer (J.P.R.)
resolved any discrepancies. Missing information was docu-
mented within a data extraction form. Study investigators
were not contacted for unreported data or additional details.
All data were recorded in an Excel spreadsheet.

Due to the expected heterogeneity of the experiments and
the descriptive measures of effects on patient preferences,
the review analysis comprised a narrative synthesis of the
studies’ uncombined results.
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Fig.1 PRISMA flow-chart of the study selection

2.5 Effect Measures

Results for patient preferences from the individual studies
were extracted according to the type of choice experiment
and the applied treatment scenarios. DCEs and SGs resulted
in preference weights assigned to the different attributes and
levels representing the relative importance ratings of attrib-
utes [29]. Patient preferences elicited in (time-)trade-off
experiments were presented as sufficient benefit (in %) or
increase in survival time (in weeks/months/years) to make
a therapy worthwhile and to accept a potential harm, respec-
tively. Results of WTP experiments were reported as mon-
etary value (in the respective currency) that patients were
willing to pay for a specific benefit (e.g. survival rate) or to
avoid a specific harm/ADR.

2.6 Risk of Bias Assessment for Individual Studies

First, the checklist for observational studies from the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement was used to assess risk
of bias [30]. Second, the ‘Checklist of factors to consider in
undertaking and assessing the quality of a discrete choice
experiment’ from ‘Conducting Discrete Choice Experiments
to Inform Healthcare Decision Making: A User’s Guide’
was applied [8]. The assessed domains were concept of
the choice process, attribute selection, level selection,
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experimental design, questionnaire design, piloting, popula-
tion/study perspective, sample and sample size, data collec-
tion, coding of data, validity and interpretation. A response
to the initial question for each domain was coded as ‘not
reported’ when insufficient data were described to permit a
judgment. Two reviewers (L.B. and S.J.H.) performed the
risk of bias assessment independently. If required, a third
reviewer (J.P.R.) resolved any discrepancies.

3 Results
3.1 Study Selection

From the database search, 642 records were retrieved,
from which 144 duplicates were removed. 455 records
were excluded based on title and abstract. Nineteen fur-
ther records were identified in searching reference list if
included publications, and 28 records were excluded based
on full-text screening. Excluded studies and reasons for
exclusion are displayed in Supplementary Table 2. Hence,
34 studies were included in the analysis [19, 31-63]. Fig-
ure 1 shows the flow chart of study selection according to
the PRISMA statement.
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3.2 Study Characteristics

The characteristics of the included studies are described in
Supplementary Table 3. The studies were conducted in a
variety of countries covering different health care systems:
Australia [35, 37, 38, 55, 61], Belgium [54], Canada [42,
45, 58, 60], France [54, 59], Germany [53, 54, 57, 62],
Ireland [59], Italy [48, 54], Japan [40, 50, 52], Lebanon
[54], Peru [54], Poland [54, 59], Portugal [54], Serbia
[54], Slovenia [54], South Africa [54], South Korea [51],
Spain [59], Switzerland [54], Taiwan [34], Thailand, the
Netherlands [39, 41, 54], Turkey [54], the UK [36, 54]
and the USA [19, 31-33, 43, 44, 46, 47, 56, 63]. Sample
sizes ranged from 35 to 452 respondents included in the
data analyses. Regarding the BC stage, 18 studies included
patients with eBC (0-11II) [32, 33, 35-41, 44, 45, 47, 48,
54,55, 58, 61, 62]; ten studies investigated the preferences
of advanced and/or patients with mBC [19, 31, 34, 43, 46,
51, 53, 56, 57, 60]. In six studies, patients with any BC
stage were included [42, 49, 50, 52, 59, 63].

In most studies, eligible patients were recruited at out-
patient departments of local hospitals (n = 20) [34, 35,
38-42, 44, 45, 47-51, 54, 55, 57, 58, 61]. In 12 studies,
participants were recruited via newspaper advertisements,
social media outreach, BC support forums, physician out-
reach, screening of records of BC programs or databases
(etc.) and contacted by telephone or e-mail [19, 31, 32,
43,46, 52, 53, 56, 59, 60, 62, 63]. In one study, subjects
participating in a trial were approached [36]. Furthermore,
one study did not report the way of study recruitment [33].
All but one of the studies [41] were cross-sectional. To
capture patient preferences, participants either filled out
questionnaires (n = 19 studies) [19, 31-33, 36, 40, 42, 43,
45, 46, 48, 52-54, 56, 57, 59, 60, 63] or were interviewed
(n = 14 studies) [34, 35, 37-39, 41, 47, 49-51, 55, 58,
61, 62]. In one study, both modes of administration were
used [44].

Preferences for the following drug therapies for BC were
evaluated: chemotherapy including (neo-)adjuvant chemo-
therapy [19, 32, 35, 3744, 47, 50, 51, 53-58, 62], (adjuvant)
endocrine therapy [33, 36, 48, 50, 61], (adjuvant) hormo-
nal therapy [39, 49, 60], (adjuvant) therapy with CKD-4/6
inhibitors [33, 45, 46, 60], relevant treatment options for
patients with HR+/HER2- advanced or mBC [49, 59]. In
four studies, the drug treatment for BC was not specified
[31, 34, 52, 63].

3.3 Characteristics of DCEs

The characteristics of the choice experiments used in the
studies are displayed in Supplementary Table 4. A total of
15 studies performed DCEs [19, 31-33, 43, 46, 49, 52, 53,
56, 57,59, 60, 62, 63], 17 studies used (time-)trade-off tasks

[34-41, 44, 45,47, 48, 50, 54, 55, 58, 61], 2 studies included
WTP experiments [43, 51] and 1 study performed an SG
[42]. The number of tasks per patient varied between one
and 39 in the different studies. In most studies (n = 20)
respondents were faced with choosing between two alter-
natives [19, 31, 33-39, 42, 45, 46, 48, 49, 53, 55, 57, 60,
62, 63]. In eight studies three alternatives were given [32,
40, 41, 43, 52, 56, 58, 59]. These mostly consisted of two
treatment alternatives and one opt-out option. One study
included four alternatives [47]; in five studies, the number
of alternatives was not reported [44, 50, 51, 54, 61].

In the DCEs, respondents were asked to choose between
different hypothetical treatment scenarios for different eBC
or mBC treatments (see study characteristics). The number
of included attributes varied from 2 to 13. The correspond-
ing levels were categorical or continuous.

In the time-to-trade-off (TTO) tasks, survival TTO and
survival rate trade-off tasks in hypothetical treatment sce-
narios were presented to the respondents, based on increas-
ing a given length of survival time or increasing the prob-
ability of surviving a given length of time, respectively. In
the trade-off tasks, patients had to decide either to choose a
treatment or not, under varying conditions, including treat-
ment efficiency, potential side effects, dosing regimens and
treatment cost. One study focused on the mode of adminis-
tration in letting respondents decide on oral versus intrave-
nous application [40].

3.4 Risk of Bias in Individual Studies

The risk of bias in the individual studies is shown in Sup-
plementary Table 5. The main limitations of the included
studies regarding the STROBE Statement were how sample
size was reported; only 11 of the included studies described
a dedicated sample size calculation [42, 46, 49, 52-54, 56,
58-61]. Furthermore, efforts to address risk of bias were sel-
dom discussed (n.r. in 20 studies [19, 34, 36-38, 40-44, 47,
48,50, 52, 53, 55, 56, 60-62]). Only one study reported how
missing data were addressed [52]. Additionally, the study
flow (number of individuals screened, asked to participate,
included in the study, etc.) was not reported in nine stud-
ies [32, 33, 43, 48, 49, 51, 56, 59, 62]. Only three studies
provided a study flow diagram [52, 54, 60]. Regarding the
checklist by Lancsar and Louviere, the main limitation of all
studies was missing information on methodological aspects
of various quality domains comprising: type of design used
(n.r. in 6 of 14 applicable studies [31-33, 39, 56, 60]), gen-
eration of profiles (n.r. in 10 of 15 applicable studies [19,
31-33, 39, 49, 56, 57, 59, 60]), properties of the design
(n.r. in 6 of 14 applicable studies [32, 33, 46, 56, 57, 59]),
efficiency of the design (n.r. in 11 of 14 applicable studies
[32-34, 42, 43, 46, 49, 56, 57, 60, 63]), random allocation
of choice sets (n.r. in 8 of 21 applicable studies [19, 31-33,
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43,46, 56, 59, 63]), definition of implausible designs (n.r. in
any of 17 applicable studies [19, 31-34, 42, 43, 45, 46, 49,
52,53, 56,57, 59, 60, 63]) and coding of data (n.r. in 28 of
34 applicable studies [19, 32, 34-42, 44-48, 50-58, 61-63]).

3.5 Patient Preferences Comparing mBC and eBC
3.5.1 Treatment Effectiveness

The preferences results are presented in Supplementary
Table 6. A total of 14 studies on eBC, 7 studies on mBC
and 4 studies including patients with any BC stage consid-
ered treatment effectiveness in their DCEs. The remaining
nine studies did not include treatment effectiveness in their
DCEs. Regarding chemotherapy, most studies on eBC (n
= 10), mBC (n = 6) and on any stage BC (n = 5) reported
that respondents considered treatment effectiveness, i.e.
overall (OS) or progression-free survival (PFS) as the most
important attribute (compared to ADRs, treatment cost and
mode of administration). Specifically, women judged small
benefits (i.e., one extra year in life expectancy or 3-5% in
survival rate) sufficient to make (adjuvant) chemotherapy
worthwhile [19, 31, 33-35, 37-39, 41, 42, 44, 49, 50, 52,
53, 55, 56, 60-62]. For eBC, Jansen et al. (2001) found
that in patients already receiving chemotherapy, more than
one-third would accept chemotherapy even if there was no
evidence base for additional clinical benefit [41]. Compar-
ing eBC and mBC, contrasting results were reported. Three
studies found that patients with earlier stage BC placed
higher importance on PFS than patients with more advanced
BC stages [42, 49, 57]. The latter valued quality of life and
the avoidance of side effects higher. On the contrary, Omori
et al. (2019) showed that women with recurrent or mBC had
the strongest preference for PFS compared to women with
eBC [52].

Comparing different chemotherapy regimens (taxane and
anthracycline) in eBC, Ballinger et al. (2017) showed that
the most preferred regimen did not have the highest benefit
in terms of risk reduction of BC recurrence, yet this regi-
men did not include the potential side effect of congestive
heart failure [32]. By comparing different BC treatment
approaches, Niikura et al. (2011) found that more women
with mBC would accept endocrine therapy compared with
chemotherapy or antibody therapy (trastuzumab) [50].
Jansen et al. (2001) reported that about one-third of patients
with mBC who were already receiving treatment other than
chemotherapy (i.e. hormonal therapy), would refuse chemo-
therapy, regardless of the potential benefit [41].

McQuellon et al. (1995) interviewed women with eBC on
their preferences on treatment for mBC [47]. They reported
that after 6 months of treatment subjects were inclined to
shift their preference for accepting treatment. Comparing
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regimens, only a small number of patients considered a
I-month increase in survival sufficient to make a chemo-
therapy regimen worthwhile. Contrarily, almost all patients
would accept an endocrine therapy for a 1-week increase in
life expectancy. However, no difference in acceptance was
observed between chemotherapy and endocrine therapy
when the hypothetical survival gain for both treatments was
set at 5 years. For patients with eBC, two studies found that,
in comparison with chemotherapy, higher benefits were
needed to make (adjuvant) hormonal therapy worthwhile
[39, 48]. However, almost all women reported that they
would agree to continue the treatment (beyond the standard
of 5 years) if this proved to be beneficial for survival [48].
Regarding (adjuvant) endocrine therapy in eBC, one study
found that only a third of the respondents considered small
survival gains to be sufficient, while the majority needed
much greater benefits to make the treatment worthwhile
[36]. Comparably, Stamuli et al. (2022) observed that for
patients with hormone receptor-positive (HR+)/human
epidermal growth factor receptor 2-negative (HER2-)
advanced or mBC PFS was of moderate importance com-
pared to pain and functional well-being [59].

Only one study reported preferences of patients with eBC
on cyclin-dependent kinase (CKD) 4/6 inhibitors as addi-
tional treatment [45]. If having a high risk for BC recur-
rence, almost all women were more willing to accept addi-
tional treatment with CKD 4/6 inhibitors. If women were at
a lower risk, only half would accept the additional treatment.

3.5.2 Adverse Drug Reactions (ADRs)

For both eBC and mBC, 16 different types of ADRs were
considered in the different studies. In general, large heter-
ogeneity regarding the importance of the included ADRs
was observed within eBC and mBC stages, respectively.
Yet comparable results across BC stages were observed. In
addition, more studies including patients with mBC or with
any BC stage examined preferences in ADRs compared with
studies including patients with eBC. Six studies on eBC,
ten studies on mBC and five studies including any BC stage
considered patient preferences on ADRs in their DCEs. In
Table 1, the attribute importance of ADRs in the different
studies is displayed.

Nausea and vomiting were considered in nine studies.
One study reported that it was ranked as less important for
patients with eBC compared with other ADRs [33]. How-
ever, two studies described that nausea was among the most
important ADRs [42, 62]. In patients with mBC, it was
rated as one of the most important treatment attributes in
four studies [31, 34, 42, 43, 53]. Contrastingly, two studies
reported for mBC that nausea and vomiting was among the
least important ADRs [19, 60].
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Table 1 Comparison of the

. - . BC stage eBC mBC Total n
attrlbpte 1mportapce of ADRs in (n of studies) (n of studies) of stud-
the different studies ies

Attribute importance Low Moderate High Low Moderate High

Nausea/vomiting 1 1(1) 2 41 9
Diarrhoea 1 12) 2 2 12) 9
Alopecia (hair loss) 11 1 2 1 2 8
Fatigue 1) 1 1 2() 2 1 8
Neuropathy/hand-foot syndrome 1(1) 4(1) 1 8
Neutropenia @) 1) 1 2()  1(D 2 8
Immune-related side effects/infections 1 2 2 5
Mucositis/stomatitis/dry mucosa @)) (1) 3(1) (1) 5
Myalgia/arthralgia/pain 1) 2 1(1) 4
Physical/emotional/social functioning (1) (D) (1) (1) 3
Heart failure/cardiac dysfunction 1 1 2
Impaired fertility 2 2
Anemia 1 1
Hot flashes 1 1
Thrombocytopenia 1 1
Weight gain 1 1

The numbers in brackets indicate the results of the sensitivity analyses of studies including patients with
any stage BC; these studies were only counted once in the total number of studies per ADR

Diarrhoea was included in nine studies. Four studies
showed a high importance for diarrhoea or a high WTP to
avoid diarrhoea (US$3894) in patients with eBC and mBC,
respectively [33, 42, 43]. Omori et al. (2019) included inci-
dence of diarrhoea, frequency of loose stools or severity of
diarrhoea and duration of diarrhoea as sole ARD [52]. After
PFS, duration of diarrhoea was the most important attribute,
followed by frequency of stools or severity of diarrhoea and
incidence of diarrhoea. Another four studies investigating
patients with mBC indicated a low-to-moderate importance
of diarrhoea [19, 34, 46, 53]. Comparably, in the study by
Thill et al. (2016), diarrhoea was ranked as the least impor-
tant ADR by respondents with eBC [62].

Alopecia (hair loss) was included in eight studies and
predominantly considered as low to moderately important
by patients with BC, regardless of the disease stage [31, 33,
42,53, 62]. Likewise, women were willing to pay the second
least to reduce alopecia (US$1853) [43]. Yet, in two studies
it was ranked as most important issue by patients with mBC
[19, 57].

Eight studies investigated the importance of fatigue on
treatment choice. In two studies, patients with eBC and
mBC considered fatigue as most important ADR [19, 62].
For CKD 4/6 inhibitors, Lipton et al. (2020) reported that
the willingness to accept the additional treatment for eBC
was lower if respondents were informed that the drug could
cause fatigue [45]. Further studies showed a moderate [43,
53] to (very) low importance of fatigue or WTP to avoid

fatigue (US$2652), respectively [34, 42, 57], regardless of
the BC stage of the patients.

Neuropathy or hand—foot syndrome as ADRs were con-
sidered in eight studies. Ballinger et al. (2017) compared
different chemotherapy (taxane and anthracycline) regimens
for eBC [32]. Among respondents, regimens including the
risk of peripheral neuropathy had a higher acceptance than
regimens including the risk of congestive heart failure. For
mBC, three studies described a moderate importance for
the risk of peripheral neuropathy [19, 34, 57]. Likewise,
Lalla et al. (2014) reported that women had a moderate-to-
low willingness to pay (US$2764) to avoid this ADR [43].
Kuchuk et al. (2013) showed a difference between sensory
and motor neuropathy, with the former being moderately
and the latter being the least important ADR, regardless of
the BC stage [42]. On the contrary, Amin et al. (2022) stated
that women with HER2— mBC assigned the second highest
importance to avoiding neuropathy [31].

Eight studies investigated the importance of neutrope-
nia on treatment choice. Beusterien et al. (2021) found that
patients with eBC considered neutropenia as most impor-
tant ADR [33]. In studies on mBC, most respondents rated
neutropenia as low-to-moderate importance [19, 31, 34, 49,
59]. However, in two further studies it was ranked as one of
the most important attributes [46, 57]. Spaich et al. (2018)
reported that it was ranked even higher than PFS [57].
Immune-related side effects or infections were considered in
only one study on eBC documenting the lowest importance
for this ADR [62]. In four studies on mBC, two reported
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moderate importance [31, 53] and two reported high impor-
tance of immune-related side effects or infections [43, 60].

Mucositis, stomatitis or dry mucosa were considered in
six studies including patients with mBC or any stage BC.
Consistently all respondents rated these ADRs as less or
least important [19, 34, 42, 49, 53]. Myalgia, arthralgia or
unspecified pain were evaluated in six studies. Women with
mBC assigned a low-to-moderate importance, or a low will-
ingness to pay (US$1458) to avoid these ADRs [19, 34, 43].
Contrarily, Stamuli et al. (2022) reported a moderately high
WTP to avoid pain (15,138€), regardless of the BC stage
[59]. Furthermore, physical, emotional and/or social func-
tioning were included in four studies. Two studies found that
QoL, physical functioning and the ability to participate in
social life or being a burden for relatives were rated among
the most important attributes by respondents, regardless
of the BC stage [53, 63]. Similarly, Stamuli et al. (2022)
showed that women were willing to pay the largest amount
of money per year to avoid impairment in functional well-
being (17,288¢€) [59].

Several ADRs were included in one or two studies only.
Chou et al. (2020) stated that respondents with mBC rated
thrombocytopenia as second worse and anemia as second
most acceptable ADR [34]. For cardiac dysfunction or heart
failure, Maculaitis et al. (2020) reported that women with
HR+/HER2— mBC assigned the highest importance to
cardiac dysfunction when rating the attributes of CDK 4/6
inhibitor regimens [46]. Similarly, for chemotherapy in eBC,
Ballinger et al. (2017) found that women rated regimens that
included the risk of congestive heart failure as least favour-
able [32]. For mBC, Stellato et al. (2021) showed that hot
flushes were among the ADRs ranked less important [60].
Additionally, Thill et al. (2016) reported that weight gain
was considered as second least important ADR for eBC [62].

Two studies investigated on the effect of fertility reduc-
tion on preferences of patients with eBC regarding chemo-
therapy [54, 58]. In both studies, only few women would
refuse chemotherapy, if it would affect their fertility. Fur-
thermore, Srikanthan et al. (2019) found that more women
with stage III tumors would accept chemotherapy and its
consequences on fertility compared with women with stage
II tumors [58].

Smith et al. (2014) did not consider individual ADRs but
compared paclitaxel and capecitabine regimens for mBC.
They found that with regard to toxicity, the severity, duration
and type of side effect had only modest effects on the choice
to accept a treatment [56].

3.5.3 Treatment Cost
For eBC, none of the included studies considered treat-

ment costs or women’s WTP for treatment attributes. For
mBC, one study including women receiving palliative
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chemotherapy reported that the average WTP per month
for a hypothetical treatment to return from the current
state to the pre-cancer state was US$7555 (range US$87 to
US$52,123) [51]. However, three studies including any BC
stage considered (out-of-pocket) costs as treatment attrib-
ute with contrasting results. Stamuli et al. (2022) reported
that out-of-pocket costs had only a moderate importance in
treatment choice [59]. Contrastingly, in two further stud-
ies costs were the (second) most important attribute [49,
63]. Yet, Williams et al. (2021) did not include treatment
efficacy [63].

3.5.4 Mode of Administration, Regimen Attributes
and Monitoring

Regarding the mode of administration, most women pre-
ferred oral over intravenous chemotherapy, regardless
of the stage of BC [31, 40, 57]. Moreover, Amin et al.
(2022) and Spaich et al. (2018) found that in patients with
mBC in the case of intravenous chemotherapy, shorter
infusion times and longer cycles without premedication
were favuored [31, 57]. Furthermore, Ishitobi et al. (2013)
found that, in women with eBC, the preference depended
whether they previously had received oral or intravenous
chemotherapy [40]. Only half of the women who previ-
ously received intravenous chemotherapy preferred an oral
treatment. Nazari et al. (2021) reported that women with
HR+/HER2- any stage BC had no preference regarding
the administration of hormonal and targeted treatments
(monthly intramuscular injection versus daily oral admin-
istration) [49].

Further treatment attributes were for example dosing
schedule and the necessity of ECG monitoring. In one
study both were ranked as least important attributes [33].
Likewise for mBC, Stellato et al. (2022) found that health-
care services required for follow-up and monitoring were
less relevant than treatment efficacy and ADRs [60]. Even-
tually, Simes et al. (2001) investigated factors associated
with stronger preferences for adjuvant treatment of eBC
and identified not receiving radiotherapy as part of the ini-
tial treatment, full-dose chemotherapy, having better social
support and having others at home dependent on their sup-
port [55]. In general, these types of treatment attributes
were ranked as less or least relevant by the respondents,
regardless of the BC stage [19, 33, 52, 57, 60].
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4 Discussion
4.1 Patient Preferences

The aim of this systematic review was to identify and
summarise studies evaluating patient preferences regard-
ing treatment effectiveness, ADR, treatment cost and
mode of administration for drug therapy of eBC and mBC
determined by DCE/CA or WTP analyses. We included
34 studies in the analysis. In most studies, treatment
effectiveness in terms of survival gains was considered as
the most important attribute and respondents considered
small benefits on survival sufficient to accept treatment.
We did not find substantial differences comparing patients’
preferences in eBC and mBC. Moreover, this finding was
consistent for different types of BC treatment. In stud-
ies including patients of any stage, sensitivity analyses
showed contrasting results. Patients either valued PFS
more and were, therefore, more likely to choose a treat-
ment, or valued potential ADRs more and were, there-
fore, less likely to choose a treatment [42, 49, 50, 52, 59].
For clinical practice, these findings implicate that the
BC stage may not be of relevance for the assessment of
patient preferences regarding treatment. Therefore, the
choices of patients need to be considered individually as
part of shared decision making. Incorporating these indi-
vidual preferences in shared decision making may possibly
improve the effectiveness of interventions by enhancing
adherence to BC drug therapy regardless of the disease
stage [3, 4].

Only few studies reported that other factors (i.e. QoL,
physical agility/mobility and specific ADRs) were more
important than treatment effectiveness [53, 57]. Our find-
ings are consistent with the reviews of Hamelinck et al.
(2014) and Guerra et al. (2019) [23, 24]. Both concluded
that outcome attributes, such as efficacy and adverse
events were considered more important than process (e.g.
mode of administration) or cost-related attributes [23,
24]. Additionally, Guerra et al. (2019) found that patients
with advanced disease stages valued greater benefit and
are willing to trade the risk of potential side effects for
survival gains [23].

Most patients considered small to moderate benefits suf-
ficient to accept treatment and were willing to trade the
risk of potential side effects for even negligible survival
gains. Potential reasons for this finding could be on one
hand that receiving chemotherapy might provide some
sense of control and, therefore, might help with the feeling
of helplessness that accompanies the diagnosis of BC [64].
On the other hand, irrational beliefs about the benefits of
therapy can lead to a decision in favour of a treatment
that brings minor to negligible survival gains [41, 65].

Additionally, the fear of regretting not having opted for
treatment might also contribute to such a decision [41, 65].
Duric et al. (2005a) also suggested that the availability of
better supportive care may result in better toleration of
chemotherapy [35]. These observations may also apply
to patients with mBC valuing benefit over the potential
ADRs, despite the incurable nature of the disease and
the impaired QoL. Two previous reviews reinforced that
patients with cancer approaching the end of life had higher
expectations of treatment benefit and accepted greater
treatment-related risk increases, as well as were overes-
timating their life expectancy and probabilities of cure
when compared with patients with earlier disease stages
and with physician estimates [66, 67]. Jansen et al. (2001)
discussed the potential implications of these findings
for clinical practice and concluded that more research is
needed into the reasons patients give for their choices [41].
Patients may make choices that appear irrational based on
the available evidence for treatment effectiveness. Hence,
physicians need to strike a balance between respecting
patients’ choices and considering whether those choices
may be constrained by the principles of healthcare systems
(i.e. constraints on reimboursement of therapies by health
insurances) [41]. Physicians must, therefore, consider the
balance between normative and patient-related choices in
empathic physician—patient communication.

Regarding ADRs, in general, for both eBC and mBC,
different ADRs were considered in the different studies.
In addition, more studies including patients with mBC
examined preferences in ADRs compared to studies
including patients with eBC. The most frequently con-
sidered ADRs were nausea/ vomiting, diarrhoea, alo-
pecia, fatigue, neuropathy and neutropenia. These also
includes the most frequently occurring ADRs for chemo-
therapy in BC in general [15, 68]. Partially, huge differ-
ences in the results for the importance of the included
ADRs were described showing high heterogeneity within
the BC stages. Hence, it is hard to generate an overall
ADR importance rating. However, across BC stages, no
differences were observed in preferences for the most fre-
quently included ADRs were. Considering the effect of
fertility reduction on patients with eBC preferences for
chemotherapy, two studies reported that only few women
would refuse chemotherapy if it would affect their fertil-
ity [54, 58]. In particular, older women and women who
already had children or do not want children had a more
positive attitude towards chemotherapy [54]. A systematic
review on fertility-related concerns, needs and preferences
of younger women with BC regarding adjuvant systemic
therapy summarised that fertility- and menopause-related
concerns were frequently inadequately addressed in treat-
ment decision making [69].
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Treatment cost was seldom included as treatment attrib-
ute. Three studies including any BC stage considered (out-
of-pocket) costs as treatment attribute with contrasting
results, being either moderately, or even highly, important
to the respondents [49, 59, 63]. However, the importance
of treatment cost may be depending on the type of health
care system or to be more specific whether the patients live
in a country where cancer therapy is reimbursed by health
insurances. Studies considering the mode of administration
showed that most women preferred oral over intravenous
chemotherapy, regardless of the BC stage [31, 40, 57]. Ishi-
tobi et al. (2013) described that the individual preference
was associated with the mode of administration the patients
had received previously [40]. Other treatment related fac-
tors such as the necessity for monitoring or the dosing regi-
men were ranked as least important attributes, regardless
of the BC stage [19, 33, 52, 57, 60]. However, we focused
on health-related treatment effects rather than on structural
feasibility or process-related aspects of treatment, such as
monitoring of the drug.

Choice experiments identify and include attributes related
to treatments and their outcomes evaluating their relative
utility and consequent importance on individual choices
by exploring trade-offs between them [70]. Two previous
systematic reviews found that the mean number of DCE
studies rose from three per year in 1990-2000 to 60 per
year in 2013-2017 [71, 72]. The majority evaluated health
outcomes or trade-offs between these outcomes and factors
related to patient experience. Most common attributes cov-
ered aspects of time, risk, healthcare and cost. The increase
of DCE application allowed to include 34 studies into this
review.

4.2 Risk of Bias Assessment for Individual Studies

No standard method exists for quantifying the risk of bias
in studies on patient preferences. However, checklists have
been developed to provide guidance on good research prac-
tices for DCEs. The International Society for Pharmaco-
economics and Outcomes Research (ISPOR) checklist was
proposed for the development, analysis and publication of
conjoint analyses in health, while the Purpose, Respond-
ents, Explanation, Findings, and Significance (PREFS)
checklist may not cover in sufficient detail the relevant
aspects of assessing quality and bias in studies investigat-
ing patient preferences [7, 73]. To assess the risk of bias of
studies included in this review, we used the checklist devel-
oped by Lancsar and Louviere [8]. It suggests key factors
to be considered when assessing the quality of DCEs and
was used as the basis for the aforementioned lists. To cover
general aspects of the quality of the included studies, the
STROBE statement checklist for cross-sectional studies was
used [30]. In general, all studies reasonably described the
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conceptualisation of the choice process including attribute
and level selection as well as concerning the STROBE state-
ment background information, general methodology, patient
selection, recruitment methods and subgroup or sensitivity
analysis. Yet, most studies failed to provide detailed meth-
odology related to several aspects of experimental design.
As the methodology of DCEs is particularly important for
the interpretation of study results, special attention should be
given to these aspects in the design of future studies. Previ-
ous systematic reviews have already pointed out the need for
a clearer methodological description to allow better quality
assessment and results interpretation [23, 71, 72, 74].

4.3 Strengths and Limitations

To our knowledge, this is the first systematic review to iden-
tify and summarise studies evaluating patient preferences
regarding drug therapy in mBC compared with eBC. We
were able to include an adequate number of studies to answer
our research question. Additionally, we focused on studies
including patients with BC and excluded those inquiring
healthy individuals imagining they would suffer from BC
about their preferences. Moreover, in the included studies,
only patients with mBC were asked about their preferences
on mBC therapy and, likewise, patients with eBC on their
preferences on eBC. This may provide a more realistic view
as patients could actually face the decisions presented in
the choice experiments. However, the studies seldom speci-
fied the timepoint of the experiment in the patients’ course
of a drug therapy. Only one longitudinal study evaluated
patient preferences of patients with eBC collected at three
different timepoints [41]. Of note, they found no change in
preferences over time, which indicates that the individual
patient preference is a stable construct inherent to a person’s
identity. Further longitudinal studies using choice experi-
ments to elicit patient preferences of patients with BC on
drug therapy are needed to confirm or disprove this finding.
The same applies for preferences regarding ADRs. It will
be important to further investigate the effects of severity of
BC-associated ADRs on patient preferences. Furthermore,
we recommend that future studies on patient preferences
should be conducted in patients before the actual treatment
decision has been made. By repeating the measurement after
the treatment decision has been made, the potential impact
of ‘reconciliation with the treatment decision’ can be deter-
mined in other patient groups and with other treatments.

Potential influencing factors on patient preferences evalu-
ated in the included studies (e.g. sociodemographics and
disease-related factors) were not considered explicitly in this
review. Thus, further reviews should focus on summarising
these factors.

Studies evaluating preferences of health care profes-
sions or stakeholders were not included, considering the
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expected heterogeneity of stated preferences between
different perspectives in health care. Three studies high-
lighted differences between preferences of patients, their
partners, physicians and payers [33, 38, 46]. Moreover,
we excluded studies investigating other types of BC treat-
ment (i.e. surgery, radiotherapy and non-pharmacologic
treatment), since the reasons for preferences for different
drug therapies (efficacy, ADRs, etc.) are not comparable
to preferences regarding different types of surgery. Addi-
tionally, Hamelinck et al. (2014) already described patient
preferences of patients with eBC for breast conserving
surgery versus mastectomy [24].

Another limitation of this review is that we did not
perform sensitivity analyses considering the year of pub-
lication of the included studies. Changing drug therapy
and ADR management may have an impact on the gen-
eralisability of the results of older studies for the current
situation of patients with BC.

4.4 General Strengths and Limitations of the DCEs

DCEs have the general strength of measuring patients’
relative importance towards various medication attributes
such as benefits and side-effects. They assume that peo-
ple trade-off different medication attributes to maximise
their utility. This is particularly important for adherence
research, as previous studies indicated that patients make
trade-offs between effectiveness and side effects when
deciding whether or not to take a medication. Further-
more, DCEs allow to compare and quantify the relative
importance of factors that influence medication adher-
ence. This can inform policy decisions by prioritising
interventions that target the most important factors to
improve patient’s medication adherence [75].

General limitations of all kinds of choice experiments
are the hypothetical nature of the presented treatment sce-
narios. The hypothetical treatments may not reflect all
aspects of a treatment or other factors that might influ-
ence patient preferences. Furthermore, the descriptions
of included attributes may not represent the actual expe-
rience of the respondents. DCEs are intended to simu-
late possible clinical decisions, but do not have the same
clinical, financial or emotional consequences of actual
decisions. Hence, differences can arise between stated
and actual choices [19, 31-34, 42, 45, 46, 49, 52, 57].
This so-called potential hypothetical bias may be limited
by performing extensive piloting of the included attrib-
utes [8].

5 Conclusions

Regardless of the stage of disease, patients with BC valued
survival gains as the most important attribute and were will-
ing to accept the risk of potential side effects. Hence, a sensi-
tive physician-patient communication is needed in treatment
decision making, especially in patients with advanced stages
of disease. It may further be important to include the com-
munication of benefits and risks of drug therapies in the
respective treatment Guidelines. Eventually, incorporating
patient preferences in shared decision making may possi-
bly improve the effectiveness of interventions by enhanc-
ing adherence to BC drug therapy, regardless of the disease
stage.
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