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Abstract

Objectives: The National Institute for Health and Care Excellence’s (NICE) method guide for
technology appraisals (TAs) encourages medicine manufacturers to use the EuroQol 5 Dimen-
sions (EQ-5D) in relevant clinical trials to obtain utility values; however, the EQ-5D may have
low sensitivity when compared to disease-specific measures. This study investigated whether the
NICE TA committee’s acceptance of manufacturer-proposed utility values is dependent on the
manufacturers’ sources of the utility values.
Methods: Using publicly available data for 2011–2020, we identified 136 single TAs of cancer
medicines, the health-related quality-of-life-measures used in relevant clinical trials, manufac-
turers’ sources of utility values, and the NICE TA committee’s acceptance of these values.
Fisher’s exact tests were performed to compare the acceptability of different value sources and
reasons for non-acceptance.
Results: The number of appraisals for which the EQ-5D in the relevant clinical trials was the
source of the manufacturer-proposed utility values increased continuously over time. The TA
committee’s acceptance of values was not dependent on the information source. In cases where a
submission for which the information source was the EQ-5D was rejected, the reason was
generally related to inappropriate values for the UK population or inappropriate data adjust-
ment, not data reliability.
Conclusions:Our results demonstrated that according with the NICE’s method guide regarding
utility values does not guarantee acceptance by the TA committee. Manufacturers must consider
in advance possible differences between their clinical trials and clinical practice in the UK and
refine plans for EQ-5D measurement in order to obtain convincing evidence.

In England, the National Institute for Health and Care Excellence (NICE) performs appraisals of
new medicines in terms of their cost-effectiveness for the National Health Service (NHS), and
makes recommendations for the NHS based on these appraisals. Through examination of
evidence submitted by medicine manufacturers and evidence review groups, the independent
advisory committee, which was called the technology appraisal committee (henceforth referred
to as “the TAC”) determines and publishes technology appraisal (TA) guidance, which represents
the TAC’s final recommendation regarding the technology in question (1).

The cost-effectiveness of an appraised medicine is typically expressed in terms of cost per
healthy year gained, or cost per quality-adjusted life year (QALY) gained, when compared to a
comparator medicine. QALYs are calculated by estimating the number of years of life a patient
has left after receiving the treatment in question, and weighting each year using a health-related
quality-of-life (HRQOL) score (2). According to the NICE’s guide concerning the TA method
(henceforth referred to as “the NICE method guide”), measurement of changes in HRQOL
should be based on direct self-reports from patients, and the utility of these changes should be
determined by comparing the reported HRQOL with public preferences using a choice-based
method. NICE encourages the use of the EuroQol 5 Dimensions (EQ-5D), which has been
evaluated in relevant clinical trials for measuring the HRQOL. When EQ-5D data are not
available, NICE suggests that utility values be estimated by mapping other HRQOL measures
or health-related benefits observed in relevant clinical trials to the EQ-5D, or that EQ-5D data be
obtained from existing literature (3).

Some studies have suggested that the EQ-5D lacks sensitivity to changes in health (4;5);
therefore, it seems logical that manufacturers, who naturally seek to underline the HRQOL-
improving effect of their test medicines, would prefer to use more specialized scales in their
clinical trials. In fact, it is much more common for manufacturers to employ disease-specific
measures for the health condition of interest than use a general scale. For example, cancer-specific
measures that are directly relevant and sensitive to cancer symptoms are used to evaluate the
HRQOL of patients with cancer. Two common cancer-specific HRQOL measures are the
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
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Core 30 (EORTC QLQ-C30) and the Functional Assessment of
Cancer Therapy General (FACT-G) (6;7).

A descriptive study has examined the HRQOLmeasures used in
clinical trials of health technologies relating to the treatment of
breast cancer and pointed out a marked heterogeneity in terms of
which measures were used (8). Other studies have focused on the
sources of utility values used in manufacturers’ cost-utility analyses
in NICE TAs and elucidated lacking or poor compliance with the
NICE method guide for HRQOL (9–11). However, to the best of
our knowledge, no previous study has investigated whether the
TAC accepted manufacturer-proposed utility values and the
reasons for non-acceptance.

The aimof the present studywas to investigatewhether the TAC’s
acceptability of manufacturer-proposed utility values is dependent
on the information sources; this was examined by focusing on single
technology appraisals (STAs) of cancer medicines, which represent
over half of all NICE TAs conducted in the past 5 years.

Methods

Data Sources and Eligibility Criteria

We examined documents that are publicly available from the NICE’s
website (www.nice.org.uk). The files in question included the manu-
facturers’ evidence submission as part of their initial appraisal con-
sultation documents and the TA guidance prepared by NICE. Our
inclusion criterion was any STA for a cancer medicine completed
between January 2011 and December 2020 because, in cases of
multiple TAs, manufacturers’ evidence submission often did not
include the information sources of manufacturer-proposed utility
values. We excluded appraisals if they were: (i) terminated before
completion, (ii) appraisals of medical devices, (iii) appraisals that
reviewed previous appraisals, or (iv) appraisals that had been replaced
by subsequent reviews. We also excluded appraisals for which the
economicmodel considered health states other than pre-progression,
post-progression, and death during cancer treatments becausemanu-
facturers need to estimate more utility values when their economic
model was more complicated. For example, in the appraisal of
trastuzumab emtansine for adjuvant treatment of human epidermal
growth factor receptor 2-positive early breast cancer, the manufac-
turer developed a Markov model with seven health states and esti-
mated six utility values (12). Estimating more utility values may
elevate the risk of non-acceptance by the TAC independent of the
information sources of manufacturer-proposed utility values.

Data Extraction from Manufacturers’ Evidence Submissions

For each appraisal, we collected data regarding theHRQOLmeasures
from the manufacturers’ submitted evidence. First, we examined the
“clinical effectiveness evidence” section of the manufacturers’ evi-
dence submission and identified the clinical trials from which evi-
dence was used in the economic model (such clinical trials are
henceforth referred to as “main trials”). If two or more clinical trials
were listed, we selected the one from which data were used to
estimate effectiveness of the appraised medicine as the main trial.

Second, again examining the “clinical effectiveness evidence”
section, we identified the HRQOL measures applied in the main
trials. HRQOLmeasures were classified into four categories: (i) EQ-
5D, (ii) EORTC QLQ, (iii) FACT, and (iv) others, respectively. The
EORTCQLQ and FACT categories included both general measures
(such as the FACT-G and EORTC QLQ-C30) and cancer-specific
measures (such as the FACT-Breast or EORTC QLQ-BR23).

Instruments other than the EQ-5D, EORTC QLQ, and FACT were
classified as “others.”

Third, we identified the information sources of manufacturer-
proposed utility values for pre- and post-progression states. The
information sources were classified into three categories: (i) EQ-
5D, (ii) mapping other measures to the EQ-5D, and (iii) using
existing literature or TA guidance. If the manufacturers’ evidence
submission adopted a time-to-death approach to estimate the
patients’ utility values, we interpreted this as using the same infor-
mation source for both pre- and post-progression states.

Data Extraction from TA Guidance

We examined TA guidance to determine whether manufacturer-
proposed utility values for pre- and post-progression states were
subject to objection by NICE. We considered the values to be
unacceptable for the TAC if the TAC’s comments included words
such as “inappropriate,” “inadequate,” “unfit,” “irrelevant,” and/or
“unacceptable.” In contrast, we considered the values to be accept-
able if the comments included antonyms of the above-mentioned
words, or if there were no comments regarding the manufacturer-
proposed utility values.

In cases where the manufacturer-proposed utility values were
not accepted by the TAC, we investigated the reason for non-
acceptance based on the description in the TA guidance regarding
appropriateness of these values. Reasons were classified into three
categories by referring to an existing published taxonomy of errors
and threats to the credibility of health economic models (13) and
based on discussions between the authors: (i) inappropriate value
for the UK population (e.g., using a higher utility value than that for
the general UK population), (ii) inappropriate data adjustment
(e.g., no adjustment for age or gender), and (iii) unreliable data
source (e.g., using an extremely limited number of subjects). Ifmore
than two reasons were mentioned in the TA guidance, we only
considered the most discussed one as the cause for non-acceptance
in each appraisal because the less-discussed reasons alone were not
necessarily sufficient to cause non-acceptance by the TAC.

Statistical Analysis

We categorized manufacturers’ evidence submissions into those in
which the information source for the utility values was the appli-
cation of the EQ-5D in the main trials and those in which utility
values were obtained through the other methods, respectively, and
then used Fischer’s exact test to assess the hypothesis that there
were differences between these groups in the TAC’s acceptance of
the utility values.We also compared the reasons for non-acceptance
of the manufacturer-proposed utility values stated in the TA guid-
ance from both groups based on the hypothesis that there were
differences between them in the reasons for non-acceptance by the
TAC. These analyses were conducted separately for pre- and post-
progression states. All analyses were performed using StatsDirect
ver. 3.3.3 (StatsDirect Ltd., Cheshire, UK). p values less than .05
were considered to be statistically significant.

Results

Characteristics of the Main Trials in Terms of Health-Related
QOL Measurement Approach

A total of 414 appraisals were completed between January 2011 and
December 2020. Among them, 200 STAs were for cancer

2 Takada and Narukawa

https://doi.org/10.1017/S0266462322000149 Published online by Cambridge University Press

http://www.nice.org.uk
https://doi.org/10.1017/S0266462322000149


medicines.We investigated 136 appraisals, after excluding 64, in the
present study. The number of STAs for cancermedicines showed an
increasing trend over time; between 2011 and 2014, there were
approximately five per year, whereas between 2017 and 2020, there
were approximately twenty per year. The number of STAs in which
the manufacturers’ evidence submission contained main trials
including EQ-5D measurements also increased over time, rising
from 10 percent during 2011–2012 to 82 percent during 2019–
2020. There were few main trials in which HRQOL was measured
only through the EQ-5D; most featured multiple assessments com-
bining both the EQ-5D and cancer-specific measures such as the
EORCT QLQ and FACT (Figure 1).

Information Sources for Utility Values in the Manufacturers’
Evidence Submissions

The information sources of the manufacturer-proposed utility
values for both pre- and post-progression states are shown in
Figure 2A,B, respectively. There was an increase over time in the
proportion of submissions for which the information source was
the EQ-5D. For 2011–2012, the EQ-5D was the information source
for 20 percent of the pre-progression state and 10 percent of the
post-progression state; however, this rose to 84 percent and 56 per-
cent, respectively, for 2019–2020. When considering the entire
research period (i.e., 2011–2020), post-progression utility values,
when compared to pre-progression values, were relatively heavily
sourced from existing literature or TA guidance rather than the
EQ-5D.

Table 1 shows the relationship between HRQOL measures used
in the main trials and the information sources of manufacturer-
proposed utility values. In ninety-one appraisals, manufacturer-
proposed utility values for the pre-progression state were sourced
through the application of the EQ-5D in the relevant clinical trials.
Eighty-seven of them used the EQ-5D in the main trials, whereas
the remaining four used the EQ-5D in relevant clinical trials of
appraisedmedicines other than themain trials. In twelve appraisals,
manufacturer-proposed utility values for the pre-progression state
were sourced by mapping other HRQOL measures to the EQ-5D
using the existing published algorithms. The HRQOL evidence
mapped into the EQ-5D were measured in all the main trials. In
thirty-three appraisals, manufacturer-proposed utility values for

the pre-progression state were sourced from existing literature or
TA guidance. Forty-five percent of them measured HRQOL using
the EQ-5D or other measures in the main trials, but used existing
literature or TA guidance to estimate manufacturer-proposed util-
ity values. For the post-progression state, compared to the pre-
progression state, a higher number of appraisals (72 percent) fell
into this category.

The TAC’s Considerations of the Manufacturer-Proposed
Utility Values

Table 2 shows the TAC’s judgements on the manufacturer-pro-
posed utility values by the type of utility values (EQ-5D in the main
trial or others). Fisher’s exact test revealed no significant differences
between the type of utility values in the TAC’s judgement (accept-
able or unacceptable) for both pre- and pos-tprogression states. For
pre- and post-progression states, 67 percent (58/87) and 56 percent
(35/62), respectively, of the manufacturer-proposed utility values
derived from the application of the EQ-5D in the main trials were
accepted by the TAC;meanwhile, 59 percent (29/49) and 57 percent
(42/74), respectively, of the utility values derived from other means
were accepted.

In regard to the manufacturer-proposed utility values that were
not accepted by the TAC, we compared the reasons for non-
acceptance stated in the TA guidance by the type of utility values
(EQ-5D in the main trial or others). Table 3 presents information
on the statistically significant differences consequently found in the
reasons for non-acceptance between the type of utility values for
both the pre- and post-progression states. Among the manufactur-
ers’ evidence submissions that featured the EQ-5D in themain trials
as a utility-value source, major reasons for non-acceptance were
inappropriate values for the UK population (52 percent for pre-
progression state and 41 percent for post-progression state) and
inappropriate data adjustment (45 percent for pre-progression state
and 52 percent for post-progression state). For the other group,
reliability of the data source was a common reason for non-accept-
ance (50 percent for pre-progression state and 34 percent for post-
progression state). Cancer type, types of measurement of HRQOL
used in the main trials, information sources of manufacturer-
proposed utility values, and the decision by the TAC in 136 STAs
investigated are shown in Supplementary Table 1.

Figure 1. Health-related quality-of-life measurements used in the main trials. Abbreviations: EORTC QLQ, European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire; EQ-5D, EuroQol 5 Dimensions; FACT, Functional Assessment of Cancer Therapy; HRQOL, health-related quality-of-life.
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Discussion

In the present study, we assessed whether the NICE TAC’s accept-
ance of manufacturer-proposed utility values is dependent on the
manufacturers’ information sources for these values. The number

of appraisals for which the EQ-5D was the information source of
the manufacturer-proposed utility values increased consistently
over the period of 2011–2020. The TAC’s acceptance of the manu-
facturer-proposed utility values was not dependent on the manu-
facturers’ information sources, or whether they met the NICE

Figure 2. Information sources of manufacturer-proposed utility values. Note: (A) Utility values for the pre-progression state and (B) utility values for the post-progression state.
Abbreviations: EQ-5D, EuroQol 5 Dimensions; TA, technology appraisal.

Table 1. Relationship Between Information Sources for Manufacturer-Proposed Utility Values and Health-Related Quality-of-Life Measurements Performed in the
Main Trials

Method used in manufacturers’ evidence submission Total, n (%)

HRQOL measurements in the main trials, n (%)

Evaluated

Not evaluatedIncluding EQ-5D Not including EQ-5D

Pre-progression

EQ-5D 91 (100) 87 (96) 4 (4)a 0 (0)

Mapping other measures to the EQ-5D 12 (100) 0 (0) 12 (100)b 0 (0)

Existing literature/TA guidance 33 (100) 2 (6) 13 (39) 18 (55)

Post-progression

EQ-5D 65 (100) 62 (95) 3 (5)a 0 (0)

Mapping other measures to the EQ-5D 7 (100) 0 (0) 7 (100)b 0 (0)

Existing literature/TA guidance 64 (100) 27 (42) 19 (30) 18 (28)

Abbreviations: EQ-5D, EuroQol 5 Dimensions; HRQOL, health-related quality-of-life; TA, technology appraisal.
aThese indicate the appraisals where manufacturers used EQ-5D carried out in the relevant clinical trials other than the main trials as the information sources of manufacturer-proposed utility
values.
bFor the pre-progression state, manufacturers mapped eight EORTCQLQ, two FACT, and two SF-36 to the EQ-5D, and for the post-progression state, theymapped four EORTCQLQ, one FACT, and
two SF-36 to the EQ-5D.

Table 2. The TAC’s Judgments on the Manufacturer-Proposed Utility Values

Information sources of manufacturer-proposed utility values Total, n (%)

TAC’s judgment, n (%)

p valueaAcceptable Unacceptable

Pre-progression state EQ-5D in the main trials 87 (100) 58 (67) 29 (33) .458

Others 49 (100) 29 (59) 20 (41)

Post-progression state EQ-5D in the main trials 62 (100) 35 (56) 27 (44) 1.000

Others 74 (100) 42 (57) 32 (43)

Abbreviations: EQ-5D, EuroQol 5 Dimensions; TAC, technology appraisal committee.
aFischer’s exact test was conducted to test the hypothesis that there are differences in the proportion of acceptance by the TAC between the “EQ-5D in the main trials” and “others” groups.
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method guide; the primary reasons for non-acceptance by the TAC
differed between the manufacturers’ evidence submissions that
featured EQ-5D-sourced utility values and those that sourced
utility values through other means.

Several previous studies have assessed information sources of
manufacturer-proposed utility values (9–11). These studies high-
lighted that there is variation in the methods manufacturers use to
select and incorporate utility values in economic models, and that
a large proportion of manufacturers’ evidence submissions does
not include data that accords with the NICE method guide.
However, in these studies, little attention was paid to the TAC’s
acceptance of the manufacturer-proposed utility values. From the
perspective of manufacturers, applying the EQ-5D in main trials
seems important for meeting the NICE method guide but, due to
the EQ-5D’s lower sensitivity in comparison to disease-specific
measures, the EQ-5D is not always useful for elucidating the
HRQOL-improving effect of test medicines. Thus, in the present
study, we focused on the relationship between the information
sources for manufacturer-proposed utility values and the TAC’s
acceptance of these values.

The present study showed that, between 2011 and 2012, 20 per-
cent of the manufacturers’ evidence submissions at least partially
met the NICE method guide regarding utility values; this percent-
age is comparable to that reported in a previous study, which
showed that between 2004 and 2008, 32 percent of appraisals of
cancer medicines satisfied these guides (11) and that between 2019
and 2020, approximately 80 percent of submissions were assumed
to meet the guides to some extent. Considering the present finding
of an upward trend in the proportion of main trials in which the
EQ-5D was applied with other measurement tools, it is conceivable
that manufacturers are increasingly attempting to propose utility
values that meet the NICE method guide.

The present study found that, among the manufacturer-submit-
ted evidence analyzed, utility values for the post-progression state
were less likely to meet the NICE method guide than those for the
pre-progression state. In other words, a considerable number of
manufacturers ceased to use the EQ-5D as a source of utility values
when they considered the post-progression state. This may be
explained by the limitations concerning investigating the HRQOL
of patients after disease progression. Several manufacturers’ sub-
missions mentioned that they collected HRQOL data in the pre-
progression state only (14;15). Other submissions ceased using the
EQ-5D in the post-progression state because they only collected the

EQ-5D at the initial point of progression (16) or because their
EQ-5D data were highly immature at the time of the preparation
of the evidence submission (17). This indicates that, even in cases
when the EQ-5D was applied in the main trials, it was difficult to
meet the NICE method guide regarding utility values during the
post-progression state. NICE are currently reviewing the method
guide to set a hierarchy of preferred methods for measuring
HRQOL for when their preferred methods are not available or
not appropriate, whichwill be helpful formanufacturers to estimate
utility values during the post-progression state (18).

The present study showed that more than one-third of the
appraisals for which manufacturer-proposed utility values were
sourced through the application of the EQ-5D in the main trials
were not accepted by the TAC. Thus, meeting the NICE method
guide is not a sufficient condition for TAC’s acceptance. In contrast,
more than half of the appraisals for which manufacturer-proposed
utility values were not sourced by the EQ-5D in themain trials were
accepted by the TAC if manufacturers considered the best available
data. A reason for this may be because manufacturers could refer to
several completed appraisals for similar cancer types and treatment
lines as over half of all NICE TAs conducted in the past 10 years are
for cancer medicines. Utility values based on precedent appraisals
would be at a low risk of non-acceptance by the TAC because they
have been already discussed within NICE. These two factors may
contribute to the finding that the TAC’s acceptance of the manu-
facturer-proposed utility values was not dependent on whether the
utility values were sourced through the application of the EQ-5D in
the main trials.

The present study categorized the reasons the TAC did not
accept manufacturer-proposed utility values into three groups,
and the submissions in question were differentiated depending
on whether the information source for the manufacturer-proposed
utility values was EQ-5D obtained during the main trials. Issues
concerning the reliability of the data source, which could arise as a
result of investigation of a small number of subjects or use of an
unclear protocol (19;20), are considered resolvable, because manu-
facturers could design detailed plans for improving their applica-
tion of EQ-5D measurement in their main clinical trials.

In contrast, issues concerning inappropriate values for the UK
population and inappropriate data adjustment are not always
resolvable. For example, manufacturer-proposed utility values
derived from multiregional clinical trials have the potential for
providing inappropriate values for the UK population because

Table 3. Reasons for the TAC’s Non-acceptance of Manufacturer-Proposed Utility Values

Reasons for non-acceptance by the TAC

Information sources for manufacturer-proposed utility values, n (%)

p valueaEQ-5D in the main trials Others

Pre-progression state Total 29 (100) 20 (100) –

Inappropriate value for the UK population 15 (52) 7 (35) <.001

Inappropriate data adjustment 13 (45) 3 (15)

Unreliable data source 1 (3) 10 (50)

Post-progression state Total 27 (100) 32 (100) -

Inappropriate value for the UK population 11 (41) 14 (44) .014

Inappropriate data adjustment 14 (52) 7 (22)

Unreliable data source 2 (7) 11 (34)

Abbreviations: EQ-5D, EuroQol 5 dimensions; TAC, technology appraisal.
aFischer’s exact test was conducted to test the hypothesis that there is a difference in the reasons for non-acceptance by the TAC between the “EQ-5D in the main trials” and “others” groups.
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there may be differences between the UK and other countries or
between patients included in clinical trials and patients in the UK in
real-world settings regarding timings of diagnoses, supportive ther-
apies, and intrinsic characteristics (15;21). Several manufacturer-
proposed values estimated by mapping other HRQOL measures to
the EQ-5D were not accepted by the TAC because they used
inappropriate value sets that had not yet been validated. Such cases
would be resolved by conducting additional validation studies.
Meanwhile, adjustment of utility values based on aging may be
difficult because, in many cases, the total evaluation period used for
the EQ-5D in clinical trials is shorter than that used in epidemio-
logic studies referred to in appraisals (22). In short, manufacturer-
proposed utility values sourced from applying the EQ-5D in main
trials are valuable in terms of showing reliability; however, their use
might cause other issues due to the particular characteristics of
clinical trials.

In contrast, there were some characteristics of the appraisals that
may lead to their acceptance by the TAC. For example, long-term
survival follow-up at the time of manufacturer’s submission and
frequent EQ-5D measurements during and after treatment discon-
tinuation will result in lowering the risk of non-acceptance. In this
case, the manufacturers can confirm the trend of utility decrement
over time using evidence obtained through themain trials, and then
consider whether they need an adjustment of utility values based on
aging (23). In another example, appraisals for first-line cancer
treatment or for cancers associated with good prognoses also have
the potential to reduce the risk for non-acceptance (24;25). This
could be because the general condition of the patients at the time of
treatment initiation is more favorable than other cases, which
results in a similarity in patients’ general conditions between clin-
ical trial settings and real-world settings in UK. The EQ-5D carried
out in these main trials is expected to be considered appropriate for
the UK population. These cases were thought to mitigate the
unfavorable characteristics of clinical trials.

This study has several limitations. First, we did not consider
any medicines or associated indications that were outside the
scope of the NICE TAs; therefore, the situation regarding HRQOL
evaluations in clinical trials concerning such medicines was not
examined in this study. Second, when evaluating the TAC’s
acceptance of utility values, we considered only the information
source of the manufacturer-proposed utility values, not the abso-
lute values of the HRQOL or the quality of the referenced HRQOL
studies. Moreover, we did not consider the quality of the main
trials or the cost-effectiveness analyses conducted by the manu-
facturers; this might affect the TAC’s acceptance as well. Further
studies are needed to confirm the impacts of these variables.
Third, the presence of subjectivity in the selection of the main
trials and the leading cause for non-acceptance cannot be
excluded. However, we attempted to base our selection solely on
the description in themanufacturers’ evidence submission and the
TA guidance to mitigate the subjectivity.

In summary, the present study’s findings suggest that manufac-
turers make efforts to apply the EQ-5D in their main clinical trials
with the aim of utilizing the resultant scores for the NICE TAs;
however, to obtain TAC acceptance in this regard, it is not sufficient
merely to meet the NICE method guide. Manufacturers must
consider in advance the possible differences between their clinical
trial settings and real-world settings in UK, as well as the prospect-
ive quality of the EQ-5D data available from their trials, and then
refine plans for EQ-5Dmeasurement in order to obtain convincing
evidence.
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