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Abstract
Background  The National Institute for Health and Care Excellence (NICE) prefers the use of the generic EQ-5D instrument 
to estimate quality-adjusted life years (QALYs), and recommends that condition-specific instruments only be used when 
EQ-5D data are not available or not appropriate.
Objective  This study aimed to compare the utility gain and cost-effectiveness results of using the generic EQ-5D-3L instru-
ment to the condition-specific Quality-of-Life Utility Measure–Core 10 dimensions (QLU-C10D) by applying both sets of 
values in a published cost-utility analysis (CUA) of immunotherapy for metastatic melanoma.
Methods  Quality-of-life data were drawn from a clinical study in which both QLQ-C30 and EQ-5D-3L tools were used. The 
potential influence of the two instruments on cost-effectiveness was assessed using a three-state Markov model. Descrip-
tive statistics and standard health economic outputs were compared between analyses that applied the two different utility 
measures.
Results  Mean baseline utility values as measured by the QLU-C10D (mean = 0.744, SD = 0.219) were not statistically 
different (p > 0.05) compared to values derived from EQ-5D-3L (mean = 0.735, SD = 0.239). The two instruments were 
correlated (Pearson’s correlation = 0.74); however, concordance was low (Lin’s concordance correlation coefficient < 0.90) 
at baseline. The model predicted slightly higher QALYs gained when using EQ-5D-3L over QLU-C10D-derived utilities 
(1.87 vs 1.74, respectively). This resulted in an incremental cost-effectiveness ratio of US$30.5K when using EQ-5D-3L 
utilities, compared to US$32.7K when using QLU-C10D utilities. Cost-effectiveness acceptability curves based on the two 
sets of utilities were almost indistinguishable.
Conclusion  This study supports the use of the generic EQ-5D instrument in immunotherapy treated metastatic melanoma, 
and found no additional benefit for using the disease-specific QLU-C10D when using Australian weights.

Key Points for Decision Makers 

Small differences are observed between the Quality-of-
Life Utility Measure–Core 10 dimensions (QLU-C10D) 
and the EQ-5D-3L in metastatic melanoma.

The differences observed between instruments do not 
translate into difference in cost-effectiveness once the 
quality-of-life estimates are incorporated into a cost-
utility analysis (CUA) model.

Utilities drawn from the EQ-5D-3L and QLU-C10D 
tools may be different, but the choice of one over the 
other may make little difference to CUAs.
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1  Introduction

A common area of discussion, particularly during the reim-
bursement of new technologies, relates to whether a condi-
tion-specific quality-of-life (QoL) instrument used to derive 
utilities delivers similar cost-effectiveness results compared 
to the use of a generic instrument, such as the EQ-5D [1]. 
The EQ-5D is considered insensitive to changes in health 
status in cancer patients by some researchers [2], who advo-
cate the use of condition-specific measures instead because 
they capture the disutility associated with treatment-related 
adverse events. Brazier et al. [3] found lower ceiling effects 
for condition-specific preference based measures compared 
to the EQ-5D. However, other studies have found that con-
dition-specific measures like the Functional Assessment of 
Cancer Therapy (FACT) underestimate benefit in terms of 
quality-adjusted life years (QALYs) gained compared to the 
EQ-5D in patients with advanced cancer [4], while some 
have found that the EQ-5D and condition-specific measure 
(EORTC-8D) are equally sensitive to disease characteristics 
among cancer patients [1].

The EQ-5D is a common tool for capturing QoL utilities 
in clinical trials [5] and is accepted by health technology 
assessment (HTA) agencies around the world, including the 
Australian Pharmaceutical Benefits Advisory Committee 
(PBAC) [6] and the National Institute for Health and Care 
Excellence (NICE) in the UK [7]. Proponents of the EQ-5D 
argue that non-generic instruments reduce the comparability 
between technology assessments across different indications 
and, therefore, as advocated by NICE, have a preference 
for using the EQ-5D to estimate QALYs [8]. According to 
the NICE technical support documents, condition-specific 
instruments should only be used when the EQ-5D is not 
available or not appropriate [9, 10]. Other agencies, such as 
the PBAC, have taken a less prescriptive approach to which 
utility instrument should be used [6].

As expected, based on this guidance, many HTAs are 
performed using the EQ-5D even if it has not been demon-
strated to be appropriate for the specific condition of interest. 
This is the case for metastatic melanoma, which was the first 
condition for which the new generation of immunotherapies 
were granted reimbursement by the PBAC and NICE [11].

The QLQ-C30 is one of the most widely used condi-
tion-specific questionnaires used in cancer studies [12]. 
King et al. [13] developed a cancer specific multi-attrib-
uted utility index (MAUI) based on the QLQ-C30 called 
the Quality-of-Life Utility Measure–Core 10 dimensions 
(QLU-C10D). The QLU-C10D may be more sensitive than 
generic MAUIs such as the EQ-5D due to the fact that it 
contains symptoms and adverse events commonly expe-
rienced by cancer patients. The first set of utility weights 
was published in 2018 for Australian cancer patients [14].

Using QoL data from the CheckMate-066 trial, this study 
aimed to compare the generic EQ-5D-3L instrument to the 
condition-specific QLU-C10D by applying both sets of val-
ues in a published cost-utility analysis (CUA) evaluating 
immunotherapy for the treatment of metastatic melanoma.

2 � Methods

2.1 � Cost‑Utility Analysis of Nivolumab Versus 
Ipilimumab

2.1.1 � Treatments

The treatment of metastatic melanoma has undergone evo-
lution over the last decade, from chemotherapies, such as 
dacarbazine and fotemustine, to immunotherapies such as 
ipilimumab and nivolumab. Ipilimumab was the first immu-
notherapy approved to treat melanoma in 2011 [15]. It is a 
monoclonal antibody that binds to cytotoxic T lymphocyte-
associated protein 4 (CTLA-4) and shifts the immune sys-
tem balance towards T cell activation, thus increasing the 
number of activated T cells that can migrate to attack the 
tumour [16, 17]. Nivolumab is a human immunoglobulin 
G4 that acts as an immunomodulating agent by blocking 
the interaction between programmed cell death protein 1 
(PD-1) and its ligands. This results in the activation of T 
cells and cell-mediated immune responses against tumour 
cells or pathogens [18].

2.1.2 � Clinical Trial Data

The Food and Drug Administration (FDA) phase III clinical 
registration trial (CheckMate-066) randomly assigned 418 
treatment-naïve patients with metastatic melanoma without a 
BRAF mutation to receive nivolumab or dacarbazine chemo-
therapy. Nivolumab improved 1-year overall survival (OS), 
with a hazard ratio of 0.42 (95% confidence interval [CI] 
0.25–0.73) compared to chemotherapy. Median progression-
free survival (PFS) was 5.1 months (95% CI 3.5–0.8) for 
nivolumab versus 2.2 months (95% CI 2.1–2.4) for chemo-
therapy [19]. QoL in CheckMate-066 was measured using 
the QLQ-C30 and EQ-5D-3L every 6 weeks on treatment 
and at two follow-up visits [20]. CheckMate-066 predated 
the EQ-5D-5L instrument, which is why the EQ-5D-3L was 
used. There were fewer adverse events for nivolumab than 
for chemotherapy.

2.1.3 � Description of the Published Cost‑Utility Analysis

A published CUA [21] comparing nivolumab to ipili-
mumab in an Australian setting was used for the basis 
of the present study. As no head-to-head evidence was 
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available at the time of the analysis, an indirect com-
parison of nivolumab versus ipilimumab using data from 
CheckMate-066 (CA209066—nivolumab vs dacarbazine) 
[19] and trial MDX010-020 (ipilimumab vs gp100) [22] 
was undertaken to estimate the efficacy of nivolumab com-
pared to ipilimumab. Efficacy, toxicity, and QoL (i.e. the 
EQ-5D-3L) were modelled over a 10-year period using a 
three-state Markov model with progression-free disease, 
progressive disease, and death as health states. PFS and 
OS were extrapolated from CheckMate-066 using lognor-
mal distributions. Utility was estimated using the whole 
trial population regardless of treatment, and a discount 
rate of 5% per annum was applied to utilities and costs. 
A probabilistic sensitivity analysis (PSA) was performed, 
assigning probability distributions to key model param-
eters using a Monte-Carlo simulation with 10,000 itera-
tions. Compared to ipilimumab, nivolumab yielded an 
additional 1.30 QALYs at an approximate incremental cost 
of US$39,000. The incremental cost effectiveness ratio 
(ICER) was US$30,475 per QALY gained.

2.2 � Comparison of EQ‑5D‑3L TTO and EQ‑5D‑3L DCE 
Versus QLU‑C10D

QoL in CheckMate-066 was measured using the QLQ-C30 
and EQ-5D-3L every 6 weeks on treatment and at two fol-
low-up visits [20]. QLU-C10D utility data were calculated 
by applying Australian weights derived from a discrete 
choice experiment (DCE) published by King et al. [14] to 
relevant parts of the QLQ-C30 from the individual patient 
data of CheckMate066. Similarly, Australian weights were 
applied to the EQ-5D-3L using weights from two different 
types of valuation study: a time trade-off (TTO) study by 
Viney et al. [23] and a DCE study also by Viney et al. [24]. 
Both weights for TTO and DCE were included as these are 
routinely used in Australia.

Whether a patient was progression free or had progres-
sive disease was calculated at baseline and at corresponding 
time points throughout the trial. Health state utilities were 
examined for the study sample (pooling treatment arms) as 
well as treatment-specific values.

The long-term QALY gain was modelled for dacarbazine 
and nivolumab using the state-transition Markov model pub-
lished by Bohensky et al. [21], described in the previous sec-
tion. The differences in EQ-5D-3L TTO, EQ-5D-3L DCE, 
and the QLU-C10D were examined by looking at the total 
QALYs accumulated for each health state (progression-free 
and progressive disease). Furthermore, both total and total 
discounted values are reported. Standard CUA outputs such 
as ICERs, plots of the cost-effectiveness plane, and the cost-
effectiveness acceptability curves were produced to study 
differences/similarities.

2.3 � Statistical Analysis

Descriptive statistics for each utility measure (i.e. EQ-
5D-3L TTO, EQ-5D-3L DCE, and the QLU-C10D) such 
as means and standard deviations (SDs) were used to com-
pare distributions at baseline. Differences between health 
states (i.e. progression-free and progressive disease) were 
examined using a paired t test for differences between two 
samples of continuous data. The intent of the t test was 
not to draw any firm conclusion with respect to differ-
ences, but rather it was an explorative exercise to give an 
indication of the direction of the difference. Analyses were 
performed in SAS v9.4 and R on a Windows platform.

2.3.1 � Concordance

The association between the EQ-5D-3L and QLU-C10D 
was quantified by assessing the Pearson correlation coeffi-
cient and Lin’s concordance correlation coefficient (CCC) 
between the two instruments [25].

The correlation was considered weak if the absolute 
value of the Pearson correlation coefficient was < 0.4, 
moderate if the absolute value of the Pearson correlation 
coefficient was 0.4–0.7, and strong if the absolute value of 
the Pearson correlation coefficient was > 0.7.

Assessment of Lin’s CCC was based on the recommen-
dations of McBride [26]. If the lowest one-sided 95% CI 
limit for Lin’s CCC is:

•	 0.99, then concordance is considered almost perfect
•	 Between 0.95 and 0.99, then there is substantial con-

cordance
•	 Between 0.90 and 0.95, then the concordance is moder-

ate
•	 < 0.90, then there is poor concordance.

Additionally, scatter plots and quantile-quantile (QQ) 
plots of the two instruments are used to analyse any poten-
tial differences.

3 � Results

3.1 � Clinical Trial CheckMate‑066 Baseline Values

The mean baseline utility values as measured by the QLU-
C10D (meanQLU-C10D = 0.744, SDQLU-C10D = 0.219) were 
not statistically different (p > 0.05) when compared to EQ-
5D-3L TTO (meanEQ-5D-3L TTO = 0.735, SDEQ-5D-3L TTO = 
0.239) and EQ-5D-3L DCE (meanEQ-5D-3L DCE = 0.742, 
SDEQ-5D-3L DCE = 0.280).
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3.2 � Concordance

The Pearson correlation was estimated to be 0.75 (p value 
< 0.0001, alternative hypothesis: true correlation is not 
equal to 0) and Lin’s CCC was estimated to be 0.74 (95% CI 
0.69–0.79) at baseline.

For change from baseline, a Pearson correlation of 0.43 
was observed (p value < 0.0001, alternative hypothesis: true 
correlation is not equal to 0) and Lin’s CCC was 0.40 (95% 
CI 0.30–0.48).

Scatter plots and QQ-plots are presented in Fig. 1.

3.3 � Clinical Trial CheckMate‑066 by Health State

The values of EQ-5D-3L TTO and DCE were higher for 
both the progression-free and progressive states, with differ-
ences between the EQ-5D-3L measures and the QLU-C10D 
ranging from 0.027 for dacarbazine in the progression-free 
state to 0.075 for the progressive state in the combined 
cohort (Table 1).

Figure 1   Scatter plots and quantile-quantile plots of EQ-5D-3L vs QLU-C10D at baseline and change from baseline. QLU-C10D Quality-of-
Life Utility Measure–Core 10 dimensions
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The largest differences were observed for the progressive 
state when combining the two treatment arms. Furthermore, 
the minimum utilities measured for the EQ-5D-3L were 
below the preference of ‘dead’ (i.e. state considered worse 
than death), ranging from −0.507 to −0.073 compared to 
the QLU-C10D, where the minimum is above zero (0.122 
to 0.137).

3.4 � Modelling the QALY Gain Over 10 years: 
Dacarbazine Versus Nivolumab

QALY gains modelled over a 10-year time horizon are 
presented in Table  2. The EQ-5D-3L generated higher 
QALY gains for both the progression-free state (e.g. 
nivolumabEQ-5D-3L DCE = 1.571 vs nivolumabQLU-C10D 
= 1.489) as well as the progressive disease state (e.g. 
nivolumabEQ-5D-3L DCE = 1.361 vs nivolumabQLU-C10D = 
1.249) for all measures compared to the QLU-C10D. This 
resulted in higher total (2.975 vs 2.738) and total discounted 
QALY gains (2.525 vs 2.324).

The model produced the largest differences between the 
EQ-5D-3L and QLU-C10D when applying the combined 
utility measure.

3.5 � CUA Ipilimumab Versus Nivolumab

The QALY gain decreased from 1.30 when using the com-
bined utility value for EQ-5D-3L TTO to 1.21 when apply-
ing the QLU-C10D (see Table 3). This resulted in a 7.5% 

[(US$32,748 − US$30,475)/US$30,475] increase in the 
ICER.

A smaller decrease of 4.3% [(US$27,638−US$26,491)/
US$26,491] was observed for the ICER when treatment-
specific estimates were used.

The scatter plots of the PSA (Fig. 2) showed more dis-
persion when using the QLU-C10D than for the simulation 
with the EQ-5D-3L. Moreover, higher QALY values for the 
EQ-5D-3L were observed.

The cost-effectiveness acceptability curves (Fig. 3) dif-
fered only marginally between the two measures.

4 � Discussion

The aim of the present study was to compare the generic 
EQ-5D-3L utility measure with the QLU-C10D in metastatic 
melanoma using a practical, real-world CUA.

The EQ-5D has been criticised for being insensitive to 
changes in health status of cancer patients due to the limited 
number of dimensions and levels [2]. However, the respon-
siveness of the EQ-5D is dependent on condition [27], and to 
our knowledge, no assessment has been made in metastatic 
melanoma.

In the present study, the generic EQ-5D-3L valued 
mean progression-free and progressive health states 5–10% 
higher than the condition-specific QLU-C10D, with com-
parable SDs. Furthermore, the EQ-5D-3L was consistently 

Table 1   EQ-5D-3L vs QLU-C10D by health state

DCE discrete choice experiment, Diff. difference, NS not significant, QLU-C10D Quality-of-Life Utility Measure–Core 10 dimensions, TTO 
time trade-off
NS: p > 0.05, *p < 0.05

Utility based on all patients Treatment specific utility for dacarbazine 
treated patients

Treatment specific utility for nivolumab 
treated patients

EQ-5D-3L 
TTO

EQ-5D-3L 
DCE

QLU-C10D EQ-5D-3L 
TTO

EQ-5D-3L 
DCE

QLU-C10D EQ-5D-3L 
TTO

EQ-5D-3L 
DCE

QLU-C10D

Progression free
 Mean 0.828 0.823 0.780 0.784 0.771 0.744 0.841 0.855 0.809
 SD 0.174 0.231 0.207 0.235 0.278 0.225 0.174 0.190 0.187
 Min–Max −0.217 to 1 −0.507 to 1 −0.079 to 1 −0.217 to 1 −0.507 to 1 −0.026 to 1 −0.217 to 1 −0.507 to 1 −0.079 to 1
 Diff. vs 

QLU-
C10D

0.048* 0.043* − 0.040* 0.027NS − 0.032* 0.046* −

Progressive state
 Mean 0.798 0.788 0.723 0.703 0.711 0.662 0.829 0.846 0.780
 SD 0.193 0.248 0.225 0.212 0.271 0.241 0.193 0.213 0.194
 Min–Max −0.158 to 1 −0.403 to 1 0.122 to 1 −0.158 to 1 −0.403 to 1 0.122 to 1 −0.073 to 1 −0.0366 to 1 0.137 to 1
 Diff. vs 

QLU-
C10D

0.075* 0.065* – 0.041* 0.049* – 0.049* 0.066* –
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associated with a wider range of utility values (−0.507 to 1) 
compared to the QLU-C10D (−0.079 to 1).

The lower values and shorter range for the QLU-C10D 
resulted in 4–8% higher ICERs, thereby indicating that the 
QLU-C10D might value survival less when compared to 
the EQ-5D-3L. However, this did not result in a change in 
the conclusion regarding cost-effectiveness, as there was lit-
tle difference between the acceptability curves for the two 
scenarios.

The concordance analysis of the baseline values of 
the two instruments showed that they were highly cor-
related, with a Pearson correlation of 0.75. However, the 
lower 95% CI limit for Lin’s CCC was 0.70, indicating 

that there was poor concordance between the EQ-5D-3L 
and QLU-C10D. The scatter plot and QQ plot reveal that 
there was seemingly concordance between the instruments 
for utilities from approximately 0.2 until 1 as quantiles 
of these values fell around the unity line. Quantiles for 
utilities below 0.2 were consistently lower for the EQ-
5D-3L compared to the QLU-C10D. Change from baseline 
showed a moderate correlation of 0.42 between the two 
instruments. Concordance was poor with the lower 95% CI 
limit for Lin’s CCC estimated to be 0.30. The scatter plot 
and QQ plot showed that there seem to be concordance 
between −0.2 to 0.2. For quantiles above 0.2, the EQ-
5D-3L has higher values, and for quantiles below −0.2, the 

Table 2   Modelled quality-
adjusted life years over 10 years

DCE discrete choice experiment, QLU-C10D Quality-of-Life Utility Measure–Core 10 dimensions, TTO 
time trade-off

Utility based on all patients Treatment specific utilities

Dacarbazine Nivolumab Incremental Dacarbazine Nivolumab Incremental

Alive total progression free
 EQ-5D-3L TTO 0.146 1.565 1.419 0.140 1.605 1.465
 EQ-5D-3L DCE 0.147 1.571 1.424 0.137 1.632 1.495
 QLU-C10D 0.139 1.489 1.350 0.133 1.544 1.411

Alive total progressive state
 EQ-5D-3L TTO 0.540 1.409 0.869 0.465 1.432 0.967
 EQ-5D-3L DCE 0.521 1.361 0.840 0.470 1.461 0.991
 QLU-C10D 0.478 1.249 0.771 0.438 1.347 0.909

Combined l
 EQ-5D-3L TTO 0.680 2.975 2.295 0.605 3.037 2.432
 EQ-5D-3L DCE 0.668 2.932 2.264 0.608 3.093 2.485
 QLU-C10D 0.617 2.738 2.121 0.570 2.892 2.322

Combined discounted
 EQ-5D-3L TTO 0.651 2.525 1.874 0.575 2.578 2.003
 EQ-5D-3L DCE 0.634 2.489 1.855 0.577 2.626 2.049
 QLU-C10D 0.586 2.324 1.738 0.542 2.454 1.912

Table 3   Results from cost-
effectiveness analysis of 
ipilimumab vs nivolumab

DCE discrete choice experiment, ICER incremental cost effectiveness ratio, QALY quality-adjusted life 
year, QLU-C10D Quality-of-Life Utility Measure–Core 10 dimensions, TTO time trade-off

EQ-5D-3L TTO EQ-5D-3L DCE QLU-C10D

QALY Costs QALY Costs QALY Costs

Utility based on all patients
 Ipilimumab 1.21 US$178,612 1.20 US$178,612 1.11 US$178,612
 Nivolumab 2.51 US$138,987 2.49 US$138,987 2.32 US$138,987
 Incremental 1.30 US$39,625 1.29 US$39,625 1.21 US$39,625
 ICER US$30,475 US$30,689 US$32,748

Treatment specific utilities
 Ipilimumab 1.08 $178,612 1.09 US$178,612 1.02 US$178,612
 Nivolumab 2.58 $138,987 2.63 US$138,987 2.45 US$138,987
 Incremental 1.50 $39,625 1.54 US$39,625 1.43 US$39,625
 ICER US$26,491 US$25,779 US$27,638
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EQ-5D-3L has lower values. Comparing QLQ-C30 data 
from the trial to the utility weights of the Australian QLU-
C10D explores this issue further. The main QLQ-C30 data 
for this clinical trial were reported by Long et al. [20]. 
The QLQ-C30 single items with the largest influence on 
the QoL were fatigue and insomnia. These two items had 
the lowest disutility weights among the Australian QLU-
C10D weights according to King et al. [14]. Moreover, 

the items that had the highest weights for the QLU-C10D 
were nausea and pain. These two items were not important 
for melanoma patients in the study. This suggests that the 
QLU-C10D weights are not suited to appropriately value 
the QoL for patients from the clinical trial of interest. A 
comparison with the Canadian [28] and UK [29] utility 
weights for the QLU-C10D was done to ascertain whether 
this is a general problem with the QLU-C10D. This did 

Figure 2   Cost-effectiveness 
plane. DCE discrete choice 
experiment, QLU-C10D Qual-
ity-of-Life Utility Measure–
Core 10 dimensions, TTO time 
trade-off

Figure 3   Cost-effectiveness 
acceptability curves. DCE dis-
crete choice experiment, QLU-
C10D Quality-of-Life Utility 
Measure–Core 10 dimensions, 
TTO time trade-off



466	 H. Kim et al.

not appear so as the Canadian and UK weights had more 
than 50% greater disutilities for sleep than the Australian 
weights. Fatigue, the other item with high influence on 
QoL in the trial, was also valued higher for the Canadian 
QLU-C10D. Thus, it appears that it is an issue with the 
Australian QLU-C10D weights and not in general for the 
QLU-C10D.

Another potential issue is that the QLQ-C30, upon 
which the QLU-C10D was developed, is not able to cap-
ture the impact of treatment-specific adverse reactions 
[30]. QLQ-C30 items are tailored to capture issues related 
to chemotherapies such as nausea/vomiting, constipation, 
appetite loss, and diarrhoea. Newer cancer treatments like 
immunotherapies have different adverse event profiles 
[31]. Common immune-related adverse events include 
colitis, pneumonitis, hypothyroidism, and inflammatory 
arthritis, [32] which are not explicitly captured by the 
QLQ-C30.

The QLU-C10D would seem to be a more sensitive 
instrument than the EQ-5D-3L. For example, the physical 
dimension in the QLU-C10D is represented by a four-level 
item for walking, whereas mobility for the EQ-5D-3L only 
has three levels. As discussed, the weights for the QLU-
C10D do not seem to put emphasis on the items important 
for the patients in this study. The EQ-5D-3L on the other 
hand has broader questions that capture additional aspects 
compared to the QLU-C10D.

It has been argued that late-stage cancer patients may be 
particularly burdened by participating in clinical research 
and that it is the responsibility of the clinical researcher to 
ensure that they are not subjected to more tests than needed 
[33]. As such, it would be desirable to reduce the burden 
of filling out QoL questionnaires. However, our study sug-
gests that the QLU-C10D or EQ-5D-3L cannot be consid-
ered substitutes for one another, with Lin’s CCC showing 
low concordance between the two instruments. We therefore 
concur with recent recommendations by Faury et al. [12] 
that several QoL instruments might be needed to adequately 
cover the domains needed for immunotherapy.

There are several limitations to this study. Firstly, we did 
not have access to the full data set of the trial and were 
therefore not able to examine the two instruments in detail. 
For example, access to toxicity data would have enabled us 
to assess whether the QLU-C10D and the EQ-5D-3L capture 
disutilities connected with immune-related adverse events. 
Secondly, the conclusions from this study are limited to the 
Australian melanoma population as we only had access to an 
Australian decision model. Furthermore, the trial population 
comprised patients from other countries than Australia, and 
it is unclear whether the outcomes are directly translatable 
to the Australian melanoma population. Finally, the clinical 
data might not reflect current practice as it is from 2013, and 
future research is required for further validation.

5 � Conclusion

To our knowledge, this is the first study to compare the 
EQ-5D-3L with the QLU-C10D using a CUA. This study 
demonstrates that there is no reason to consider the con-
dition-specific QLU-C10D when using Australian weights 
for CUA in immunotherapy-treated metastatic melanoma 
as the existing generic EQ-5D-3L instrument adequately 
captures QoL impacts.

Declarations 

Funding  No funding was received for performing this study.

Conflicts of interest  HK previously held employment at Bristol-Myers 
Squibb (until March 2018). DL has received grants, consultation fees, 
and travel support from Bristol-Myers Squibb for work unrelated to 
this article. SG has no conflict of interest in relation to the material 
reported in this article. GC is an employee of Bristol-Myers Squibb.

Ethics approval  Sydney Local Health District Ethics Review Com-
mittee.

Consent to participate  Not applicable.

Consent for publication  Not applicable.

Data availability  All data generated or analysed during this study are 
included in this published article.

Code availability  Not applicable.

Authors’ contributions  All authors contributed to the study conception 
and design. The analysis was performed by HK. All authors contributed 
to the interpretation and discussion of the results. The first draft of the 
manuscript was prepared by HK, and critically edited and reviewed by 
all other authors. All authors read and approved the final manuscript.

Open Access  This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article’s Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit 
http://​creat​iveco​mmons.​org/​licen​ses/​by-​nc/4.​0/.

References

	 1.	 Lorgelly PK, et al. Condition-specific or generic preference-
based measures in oncology? A comparison of the EORTC-8D 
and the EQ-5D-3L. Qual Life Res. 2017;26(5):1163–76.

http://creativecommons.org/licenses/by-nc/4.0/


467Application of the QLU-C10D in Health Economic Modelling

	 2.	 Garau M, et al. Using QALYs in cancer: a review of the method-
ological limitations. Pharmacoeconomics. 2011;29(8):673–85.

	 3.	 Brazier JE, et al. Developing and testing methods for deriving 
preference-based measures of health from condition-specific 
measures (and other patient-based measures of outcome). 2012.

	 4.	 Pickard AS, et al. Comparison of FACT- and EQ-5D-based util-
ity scores in cancer. Value Health. 2012;15(2):305–11.

	 5.	 Schwenkglenks M, Matter-Walstra K. Is the EQ-5D suitable 
for use in oncology? An overview of the literature and recent 
developments. Expert Rev Pharmacoecon Outcomes Res. 
2016;16(2):207–19.

	 6.	 Australian Pharmaceutical Benefits Advisory Committee 
(PBAC). Guidelines for preparing submissions to the Phar-
maceutical Benefits Advisory Committee (PBAC) Version 5.0. 
2016; Available from: https://​pbac.​pbs.​gov.​au/.

	 7.	 Tosh JC, Longworth LJ, George E. Utility values in national 
institute for health and clinical excellence (NICE) technology 
appraisals. Value Health. 2011;14(1):102–9.

	 8.	 Brazier J, Longworth L. NICE decision support unit technical 
support documents, in NICE DSU technical support document 
8: an introduction to the measurement and valuation of health 
for NICE submissions. London: National Institute for Health 
and Care Excellence (NICE); 2011.

	 9.	 Longworth L, Rowen D. NICE decision support unit technical 
support documents, in NICE DSU technical support document 
10: the use of mapping methods to estimate health state utility 
values. London: National Institute for Health and Care Excellence 
(NICE); 2011.

	10.	 Brazier J, Rowen D. NICE decision support unit technical support 
documents, in NICE DSU technical support document 11: alterna-
tives to EQ-5D for generating health state utility values. London: 
National Institute for Health and Care Excellence (NICE); 2011.

	11.	 Kim H, Liew D, Goodall S. Cost-effectiveness and financial risks 
associated with immune checkpoint inhibitor therapy. Br J Clin 
Pharmacol. 2020.

	12.	 Faury S, Foucaud J. Health-related quality of life in cancer 
patients treated with immune checkpoint inhibitors: a systematic 
review on reporting of methods in randomized controlled trials. 
PLoS ONE. 2020;15(1):e0227344–e0227344.

	13.	 King MT, et al. QLU-C10D: a health state classification system for 
a multi-attribute utility measure based on the EORTC QLQ-C30. 
Qual Life Res. 2016;25(3):625–36.

	14.	 King MT, et al. Australian utility weights for the EORTC QLU-
C10D, a multi-attribute utility instrument derived from the cancer-
specific quality of life questionnaire, EORTC QLQ-C30. Pharma-
coeconomics. 2018;36(2):225–38.

	15.	 Fellner C. Ipilimumab (yervoy) prolongs survival in advanced 
melanoma: serious side effects and a hefty price tag may limit its 
use. P & T. 2012;37(9):503–30.

	16.	 Wolchok JD, Saenger Y. The mechanism of anti-CTLA-4 activ-
ity and the negative regulation of T-cell activation. Oncologist. 
2008;13(Suppl 4):2–9.

	17.	 Ascierto PA, Marincola FM. What have we learned from cancer 
immunotherapy in the last 3 years? J Transl Med. 2014;12:141.

	18.	 McDermott DF, Atkins MB. PD-1 as a potential target in cancer 
therapy. Cancer Med. 2013;2(5):662–73.

	19.	 Robert C, et al. Nivolumab in previously untreated melanoma 
without BRAF mutation. N Engl J Med. 2015;372(4):320–30.

	20.	 Long GV, et al. Effect of nivolumab on health-related quality 
of life in patients with treatment-naive advanced melanoma: 
results from the phase III CheckMate 066 study. Ann Oncol. 
2016;27(10):1940–6.

	21.	 Bohensky MA, et al. A cost-effectiveness analysis of Nivolumab 
compared with Ipilimumab for the treatment of BRAF 
wild-type advanced melanoma in Australia. Value Health. 
2016;19(8):1009–15.

	22.	 Hodi FS, et al. Improved survival with Ipilimumab in patients with 
metastatic melanoma. N Engl J Med. 2010;363(8):711–23.

	23.	 Viney R, et al. Time trade-off derived EQ-5D weights for Aus-
tralia. Value Health. 2011;14(6):928–36.

	24.	 Viney R, et al. An Australian discrete choice experiment to value 
eq-5d health states. Health Econ. 2014;23(6):729–42.

	25.	 Akoglu H. User’s guide to correlation coefficients. Turk J Emerg 
Med. 2018;18(3):91–3.

	26.	 McBride GB. A Proposal for strength-of-agreement criteria for 
Lin’s Concordance Correlation Coefficient. NIWA Client report: 
HAM2005-062., N.Z. Ministry of Health, Editor. 2015.

	27.	 Payakachat N, Ali MM, Tilford JM. Can the EQ-5D detect 
meaningful change? A systematic review. Pharmacoeconomics. 
2015;33(11):1137–54.

	28.	 McTaggart-Cowan H, et  al. The EORTC QLU-C10D: the 
Canadian valuation study and algorithm to derive cancer-spe-
cific utilities from the EORTC QLQ-C30. MDM Policy Pract. 
2019;4(1):2381468319842532.

	29.	 Norman R, et al. U.K. utility weights for the EORTC QLU-C10D. 
Health Econ. 2019;28(12):1385–401.

	30.	 Hall ET, et al. Patient-reported outcomes for cancer patients 
receiving checkpoint inhibitors: opportunities for palliative care-
a systematic review. J Pain Symptom Manag. 2019;58(1):137-156.
e1.

	31.	 Barber FD. Adverse events of oncologic immunotherapy and their 
management. Asia Pac J Oncol Nurs. 2019;6(3):212–26.

	32.	 El Osta B, et al. Not all immune-checkpoint inhibitors are cre-
ated equal: meta-analysis and systematic review of immune-
related adverse events in cancer trials. Crit Rev Oncol Hematol. 
2017;119:1–12.

	33.	 Ulrich CM, et al. Respondent burden in clinical research: when 
are we asking too much of subjects? IRB. 2005;27(4):17–20.

https://pbac.pbs.gov.au/

	Comparison of EQ-5D-3L with QLU-C10D in Metastatic Melanoma Using Cost-Utility Analysis
	Abstract
	Background 
	Objective 
	Methods 
	Results 
	Conclusion 

	1 Introduction
	2 Methods
	2.1 Cost-Utility Analysis of Nivolumab Versus Ipilimumab
	2.1.1 Treatments
	2.1.2 Clinical Trial Data
	2.1.3 Description of the Published Cost-Utility Analysis

	2.2 Comparison of EQ-5D-3L TTO and EQ-5D-3L DCE Versus QLU-C10D
	2.3 Statistical Analysis
	2.3.1 Concordance


	3 Results
	3.1 Clinical Trial CheckMate-066 Baseline Values
	3.2 Concordance
	3.3 Clinical Trial CheckMate-066 by Health State
	3.4 Modelling the QALY Gain Over 10 years: Dacarbazine Versus Nivolumab
	3.5 CUA Ipilimumab Versus Nivolumab

	4 Discussion
	5 Conclusion
	References




