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Introduction: The different alternatives for non-small-cell lung cancer (NSCLC) treatment 
can increase survival but cause important adverse events. Therefore, patients’ preference can 
play a critical role in decision-making. Among stated preference methods, discrete choice 
experiment (DCE) is the most applied in health care to elicit preferences. This research aims 
to elicit patients’ preference evaluating the trade-off between the risks (adverse events) and 
benefits (survival) of systemic treatments, from the perspective of Brazilian patients with 
locally advanced, metastatic or recurrent NSCLC.
Methods: A DCE was performed following the steps of attributes selection; construction of 
tasks and respondents’ preference elicitation. Patients chose between 2 hypothetical treat-
ments described by the attributes tiredness, hair loss, skin rash, hospitalization, administra-
tion mode and survival. A paper-and-pencil survey method was used to elicit the answers 
from the participants. The statistical data analysis used a mixed logit model to predict the 
relative importance of the attributes.
Results: Most of the 65 patients interviewed were men (53.8%), mean age of 65 (95% 
confidence interval [CI]: 63–67) years and lung cancer stage IV (67.7%). Except for 
hospitalization and administration mode, the attributes coefficients were statistically signifi-
cant (p < 0.005) for patients’ preferences. Patients would require a minimum survival gain of 
11.72 (CI: 10.28–4.22) months and 19.72 (CI: 17.31-7.09) months to accept a treatment that 
causes severe tiredness and severe skin rash, respectively. The market share of the treatments 
was calculated according to the DCE aggregate-level estimation, considering the impact of 
each treatment’s side effects. Paclitaxel plus carboplatin had an estimated market share of 
31%, followed by gefitinib (27%), erlotinib (24%) and docetaxel (18%).
Conclusion: In general, less than a year of survival gain would not suffice for the 
appearance of severe skin rash or tiredness.
Keywords: non-small-cell lung cancer, patient preference

Introduction
Lung cancer is the most prevalent in the world and the major cause of cancer death 
worldwide. In Brazil, it was estimated by the Instituto Nacional de Câncer, 30.000 new 
cases for each year of the 2020–2022 biennium. These values correspond to an estimated 
risk of 16.99 new cases for every 100.000 men and 11.56 for every 100.000 women.1

The most common histological subtype is non-small-cell lung cancer (NSCLC) 
representing 85% of cases.1 In Brazil, most of the patients are diagnosed in 
advanced stages.

In a scenario of patients with locally advanced, metastatic or recurrent disease, 
palliative chemotherapy regimens based on platinum agents, taxanes, gemcitabine, 
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vinorelbine, pemetrexed and etoposide, are offered to 
patients who do not present the most recurrent molecular 
alterations found in NSCLC, which are detected in 
Epidermal Growth Factor Receptor (EGFR), Anaplastic 
Lymphoma Kinase (ALK), ROS Proto-Oncogene 1 
(ROS1) and high expression of Programmed Death 
Ligand 1 (PD-L1). Patients with these molecular changes 
receive isolated target therapies or in combination with 
chemotherapy.2

Each one of these alternatives, which is associated 
either with clinically important adverse events, or different 
dose schedules or administration methods, can increase the 
survival rates. For that reason, the inclusion of patients’ 
preference in the treatment choice can improve treatment 
adherence and lead to better results.3

However, data of Brazilian patients’ preferences with 
NSCLC can not be applied in decision-making for starting 
a new treatment because they are not available.

The conjoint analysis ensures that patients are pre-
sented with specific risk information per subgroup. Data 
of quality life scales are difficult to translate into concrete 
variables of what patients value more – always in relation 
to the results of treatment.4

The objective of this study is to estimate preferences 
from patients with locally advanced, metastatic or recurrent 
NSCLC eliciting the amount of side effects they are willing 
to accept to prolong survival. It was considered the trade- 
offs between risks (adverse events) and benefits (survival 
gain) related to lung cancer treatments in a population in 
outpatient treatment at a public health service.

Methods
Discrete Choice Experiment
Discrete choice experiment (DCE) is a choice-based con-
joint analysis used to quantify patients’ preferences and 
evaluate decisions that they are willing to make between 
different aspects or attributes of health technologies.3 It is 
based on the assumption that any good can be described by 
selected attributes and their respective levels, and when 
individuals have the opportunity to choose, they would 
make the best choice comparing these attributes and levels.3

Each participant was presented with 12 hypothetical 
choice scenarios. Each set of choices consisted of two alter-
natives described by attributes. Alternatives were created 

Table 1 Selected Attributes and Levels for Hypothetical 
Scenarios About Lung Cancer Treatment

Attributes Description Levels

Tiredness Some treatments may 

make you weak or 

tired, and this may limit 
your daily activities

(1) Mild (does not limit 

daily activities) 

(2) Moderate (limits 
some daily activities) 

(3) Severe (limits 

activities such as 
bathing or dressing 

alone)

Hair loss Some treatments may 

cause hair loss

(1) No hair loss 

(2) 15 out of 100 

people have hair loss 
(15%) 

(3) 40 out of 100 

people have hair loss 
(40%)

Skin rash Some treatments can 

cause rashes (eg, 

blisters with pus, red 
swollen plaques, and 

itching). Antibiotics may 

be necessary

(1) No skin lesions 

(2) Moderate (up to 

30% of body) 
(3) Severe (more than 

30% of the body or 

antibiotics are 
required)

Hospitalization There is a risk of 
hospitalization related 

to some side effects

(1) No hospitalization 
(2) 5 out of 100 people 

are hospitalized (5%) 

(3) 15 out of 100 
people are hospitalized 

(15%)

Administration 

mode

Medicines may be 

administered orally or 

intravenously. Orally, 
you can take the pills at 

home. If intravenously 

you have to go to the 
hospital, where you will 

receive the medication 

and stay there for at 
least 2 hours

(1) Intravenous (1x 

every 3 weeks) 

(2) 1 tablet per day

Survival Survival reflects the 
expectation of living 

longer. Different 

treatments may have 
different survival 

expectations

(1) 4 months 
(2) 8 months 

(3) 12 months
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with the variation of attributes levels according to a statistical 
model.3 For each choice set, participants were asked to 
choose which alternative they preferred.

Selection of Attributes and Levels
In order to establish which attributes and respective levels 
would integrate the experiment, we conducted a preparatory 
study divided into four stages: literature review, interviews 
with patients, meeting with experts and consensus meeting.

Attributes and levels were identified on a systematic 
review, aiming to list all possible outcomes and characteris-
tics related to available treatments and the disease. Following 
good practices, the list of potential attributes identified in 
literature was discussed in two focus groups with patients 
and one with clinical experts.3 The attributes selected by 
patients as the most important were revised and discussed 
by the clinical experts to reach a consensus on what would be 
the attributes presented in the scenarios.

Attributes were assigned with two or three levels 
describing NSCLC treatment alternatives. The selected 
attributes in the survey were tiredness, hair loss, skin rash, 
hospitalization, administration mode and survival (Table 1).

The description of each attribute was explained to 
participants before the beginning of the choice tasks, so 

that they could make choices considering the expected 
understanding of attributes and their levels.

Construction of the Experimental Design
The combination of attributes and levels would result in 
a high number of scenarios and it would disengage the 
participants.3 To avoid participant burden, we used 
a blocking approach. It was applied a fractional factorial 
design, using NGene software to generate optimal scenarios.

The selected design consisted of 36 choice sets divided 
into three equal sized blocks of 12 paired choices. Each 
participant answered 12 choice tasks.

To guarantee the design optimization, the properties 
of orthogonality and balance were ensured, that is, the 
independent variation of attributes and levels between 
the choice scenarios, and the occurrence of each attri-
bute and level at the same number of times in the 
scenarios. Applying the patients hypothetical choices 
to a conditional logistic model, we have the coeffi-
cients that represent the relative weight of each attri-
bute level.5

Treatment alternatives had no labels. It was used visual 
aids and no opt-out options were included. An example 
survey is presented in Figure 1.

Figure 1 Example choice task.
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Study Population, Sample Size and Data 
Collection
A survey was conducted from March to October 2019 in 
a public oncology hospital in Rio de Janeiro, Brazil. The 
sample size calculation was performed based on Orme’s 
rule. The minimum size is estimated by multiplying the 
factor 500 by the number of option levels with the highest 
number of levels (three); dividing the result by the number 
of scenarios that each patient will answer12 and by the 
number of options present in each scenario (two).6 Thus, 
the sample size was estimated at (500 x 3)/(12 x 2), 63 
participants. The inclusion criteria were: 1) Subjects over 
18 years old; 2) subjects who had experienced at least one 
chemotherapy or target therapy regimen for locally 
advanced, metastatic or recurrent NSCLC, 3) who consid-
ered themselves able to understand the hypothetical sce-
narios and 4) agreed to sign the informed consent form.

A pilot study was performed with 17 patients with the 
same characteristics of the target population to test the 
clarity of the questionnaire and identify possible difficul-
ties of project execution.3 After a detailed explanation 
about the questionnaire and the purpose of study, partici-
pants were invited to respond to a 30 minutes structured 
interview.

The study was approved by the Ethics Committee of 
Instituto Nacional de Câncer José Alencar Gomes da Silva 
(CAAE 94708918.4.3001.5274 – November 28, 2018). 
Patients received copies of written informed consent and 
were informed about their right to refuse. This study was 
conducted in accordance with the Declaration of Helsinki.

Patients were recruited using the institutional database 
by convenience sampling. They completed a self- 
administered questionnaire on sociodemographic (age, 
gender, marital status, number of children, income, smok-
ing, educational level, race) and clinical characteristics 
(stage of disease, previous treatment, adverse events 
experienced, time of NSCLC diagnosis, and comorbid-
ities). Complementary information was collected in medi-
cal charts.

Maximum Acceptable Risk
The Maximum Acceptable Risk (MAR) is the ratio of any 
two coefficients. From this calculation, it is possible to 
estimate the average magnitude of risk that patients are 
willing to accept in one of the attributes in exchange for 
achieving a gain in another attribute, ie, the trade-offs 
between attributes.7

In this case study, the aforementioned calculation vali-
dates the research question on the amount of risk that 
patients are willing to accept in exchange for gaining 
months of survival, in the case of adverse events.

Statistical Analysis
A conditional logit model was used to predict the prob-
abilities of choosing an alternative and the relationship 
between the attributes and levels presented in the choice 
scenarios. Data analysis was performed using R software. 
For the parameters’ estimation a p-value <0.05 was con-
sidered statistically significant.

Results
Sixty-five patients were interviewed. The main clinical and 
sociodemographic characteristics are presented in Table 2. 
Most of the participants were men (53.8%) with a mean 

Table 2 Main Characteristics of Study Sample

n = 65

Age – Years (range) 65.5 (35–84)

Gender – N (%)

Male 35 (53.8)
Female 30 (46.2)

Education level – No (%)

Less than high school 34 (52.3)

High school 19 (29.2)
Bachelor’ degree 12 (18.4)

Marital status

Married 37 (57)

Single 15 (23.1)
Other 13 (20)

Monthly Income – mean (SD)* U$ 479.25 (626.18)

Cancer stage – No (%)

II 3 (4.6)
III 18 (27.7)

IV 44 (67.7)

Treatment received – No (%)

Conventional chemotherapy 57 (87.7)

Target therapy 8 (12.3)

Radiotherapy 28 (43.1)
Surgery 8 (12.3)

Notes: The target therapies used were erlotinib and gefitinib. *Monthly average 
income in Brazil = $ 469,97. 
Abbreviations: N, number of participants; SD, standard deviation.
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age of 65 years. Most of the patients were in lung cancer 
stage IV and were treated in first and second lines of 
palliative chemotherapy based on paclitaxel plus carbopla-
tin (54%), gemcitabine (12%) and docetaxel (12%). The 
target therapy used by patients in this study were the 
EGFR inhibitors erlotinib and gefitinib.

The results of the analysis showed that coefficients were 
statistically significant for nearly all attributes (p < 0.05), 
meaning that they played a significant role in patients’ 
decisions, except for hospitalization and administration 
mode. The higher coefficients represent a greater influence 
on decision-making. Consequently, the attributes skin rash, 
tiredness and survival were more relevant for patients’ 
choices. The negative coefficients indicate that patients con-
sidered the attributes to be undesirable (Table 3).

In Random Utility Theory, the systematic component 
of utility can be explained by the attribute levels of the 
alternative and the beta coefficients in this function repre-
sent the preference weights for each attribute level that are 
estimated by the model (8).

Table 4 refers to the MAR. The reference for the 
calculation of MAR was the coefficient of the attribute 

survival, considering survival time in months. It can be 
interpreted as the minimum survival gain, in months, 
which a patient would require to prefer a treatment related 
to a certain adverse event. For example, if a therapeutic 
option causes severe tiredness, it would be preferable over 
another that does not cause the same adverse event, only if 
it offered a survival gain greater than 11.72 months 
(Table 4).

Table 5 refers to forecasting market share. 
Considering that the alternative with the highest utility 
is chosen, choice probabilities can be estimated based 
on the utilities of options. The sum of all attribute level 
utilities presented in a treatment option compared to the 
sum of all attribute level utilities presented in another 
treatment option will directly impact in the probability 
of one of them being chosen (the probability of an 
alternative being chosen or its market share can be 
estimated by the exponential of the alternative utility 
in relation to the sum of exponential of utilities from 
all options).9

The utilities and market share for the first and second 
lines treatments more frequently used by the interviewed 
patients were calculated from the application of esti-
mated relative preferences for each attribute that were 
significant for patients’ choices, and the frequency of 
adverse events found in literature,10–12 in the utility 
equation.

For example, treatment with paclitaxel plus carboplatin 
gives a medium overall survival of 17.3 months, with a 58% 
probability of hair loss, 2% of severe tiredness, 42% of 
moderate tiredness, 1% of severe rash and 22% of moderate 
rash, producing 0.78 QALY. Considering these parameters, 
31% of interviewed patients would prefer to be treated with 
paclitaxel plus carboplatin, while others would prefer to be 
treated with the other alternatives (Table 5).

Table 3 Estimated Relative Preference Weights

Attributes Coefficients Standard 
Error

Rob.t. 
ratio

Severe tiredness -0.0633 0.1423 −4.45

Moderate tiredness -0.0538 0.1417 −0.38

Hair loss -0.0135 0.0034 −3.97
Moderate skin rash -0.4497 0.1144 −3.93

Severe skin rash -1.0652 0.1577 −6.75

Hospitalization -0.0133 0.0099 −1.34
Administration mode -0.1913 0.1127 −1.70

Survival 0.054 0.0226 2.39

Table 4 Estimated Relative Preferences, MAR and OR

Attributes Coefficients (CI 95%) MAR (CI 95%) OR (CI 95%)

Severe tiredness -0.0633 (-0.9119; - 0.3540) -11.72 (-10.28; -4.22) 0.531 (0.402; 0.702)

Moderate tiredness -0.0538 (0.3831; -0.1723) -0.99 (-7.09; -0.27) 0.948 (0.682; 1.188)

Hair loss -0.0135 (-0.0331; -0.0198) -0.25 (-0.22; -0.09) 0.986 (0.967; 0.980)
Moderate skin rash -0.4497 (-1.106; -0.657) -8.32 (-20.47; -12.17) 0.638 (0.331; 0.518)

Severe skin rash -1.0652 (-2.3969; -1.7787) -19.72 (-17.31; -7.09) 0.345 (0.091; 0.168)

Hospitalization -0.0133 (-0.0067; -0.0455) -0.2463 (-0.2161; -0.0885) 0.987 (0.955; 0.993)
Administration mode -0.1913 (-0.0455; -0.0067) -3.542 (-3.108; -1.274) 0.826 (0.551; 0.857)

Survival 0.054 (0.0615; 0.1501) 1.00 1.055 (1.063; 1.162)

Abbreviations: CI, confidence intervals; MAR, maximum acceptable risk; OR, odds ratio.
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Discussion
In the current study, we applied a DCE to evaluate 
patients’ preferences and trade-offs between risks and 
benefits included in decision-making about NSCLC treat-
ment. To our knowledge, this is the first study to evaluate 
these preferences in Brazil.

The results showed that in addition to survival, the 
toxicity is an important characteristic to be considered by 
patients when choosing a treatment. The reason being is 
that the patients would consider accepting a treatment that 
causes severe tiredness if the minimum survival benefit 
would be prolonged 11.72 months, and a treatment that 
causes severe skin rash for 19.72 months, respectively.

These findings are consistent with some earlier studies. 
In the Mülbacher et al study, they identified that patients 
would require 7 months of progression free survival (PFS) 
with disease symptom control to accept tiredness as 
a consequence of NSCLC treatment.13 Bridges et al did 
a DCE to elicit NSCLC patients’ preferences for treatment 
with EGFR inhibitors. In this study, patients would only be 
willing to accept a drug related to severe skin rash or severe 
tiredness, if there was a minimum benefit of 9.2 and 8.9 
months of PFS, respectively.14 Although PFS gain is not the 
same as overall survival gain, in our study we identified that 
patients require an expressive survival gain to accept the 
adverse events related to the treatment options.

This study has some limitations. Subgroup analyses 
were not performed due to the small sample size. The 
patients who composed the study sample were selected 
by a convenience approach at a Brazilian public hospital, 
which may compromise the generalization of the results 
for the general population.

A key component to shared decision-making (SDM) is 
acknowledging patient preference and values. The objec-
tives of SDM are achieved when the trade-offs between 
risks and benefits of treatment options are discussed with 
the patients.15

The results demonstrate the importance of including 
toxicity in the treatment plan, from the perspective of 
patients and physicians, the role of preference elicitation 
and preference clarification exercises, allowing SDM.

Conclusion
Following the methodology discussed, literature review, 
patients and specialists’ questionnaire and attributes selec-
tion along with the levels related to the choice of treat-
ment, it was then possible to estimate the impact of Ta
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adverse events caused by treatments according to patients’ 
perspectives.

New drugs, with a better safety profile which mini-
mises adverse events such as skin rash, hair loss and 
tiredness, have a higher potential to be accepted by 
patients regardless of the administration method.

In general, less than a year of survival gain would not 
suffice for the appearance of unwanted attributes like 
severe skin rash or tiredness.

The utility equation and the estimated relative prefer-
ences for the main attributes as presented in this study, will 
allow future researchers to estimate the potential market 
share of a new drug for non-small-cell lung cancer 
treatment.
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