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Abstract

Background Gastroenteropancreatic neuroendocrine tumours (GEP-NET) are a rare, life-threatening type of cancer. The
survival benefit of !”’Lu-DOTATATE has been demonstrated in GEP-NET patients. Health technology assessment bodies
require data on health-related utility impacts of treatment. A cancer-specific instrument, EORTC QLQ-C30, was used to
collect the data for '""Lu-DOTATATE within clinical studies, but utility-based instruments were not included.

Objective The main aim of this study was to compare EQ-5D-3L and QLU-C10D utilities obtained from EORTC QLQ-C30
using two different approaches. A secondary aim was to analyse the EQ-5D-3L and QLU-C10D utilities of patients treated
with ""Lu-DOTATATE versus best supportive care. A supplementary aim was to evaluate the effect of |”’Lu-DOTATATE
on patients’ health-related utility over time.

Methods Three datasets were used for the analysis. NETTER-1 is a clinical trial, whilst ERASMUS and Guy’s and St.
Thomas (GStT) are real-world datasets. Two mapping algorithms (response mapping and ordinary least square regression)
were applied to generate EQ-5D-3L utilities from EORTC QLQ-C30. An algorithm was used to obtain QLU-C10D utilities
from EORTC QLQ-C30.

Results In all studies, EQ-5D-3L utilities were higher than QLU-C10D utilities at most time points measured, although
the magnitude of the differences was small. In NETTER-1, EQ-5D-3L and QLU-C10D utilities were higher in the !""Lu-
DOTATATE arm compared with the octreotide long-acting release (LAR) arm, overall and pre-progression. In all studies,
patients’ health-related utilities seem to be maintained over time.

Conclusion There were small differences between EQ-5D-3L and QLU-C10D utilities, but these did not translate to relative
differences over time or between groups. In NETTER-1, patients in the !”’Lu-DOTATATE arm had higher health-related
utilities than patients in the octreotide LAR arm. Health-related utility may at least remain maintained in patients with GEP-
NET receiving '"’Lu-DOTATATE.

1 Introduction
Key Points for Decision Makers
Gastroenteropancreatic neuroendocrine tumours (GEP-

The magnitude of the differences between EQ-5D-3L NET) are a life-threatening type of cancer caused by the
and QLU-C10D utilities generated from EORTC QLQ- growth of tumours that originated from neuroendocrine
C30 scores is small. cells anywhere along the gastrointestinal tract and the pan-
Health-related utility may at least remain maintained in creas [1]. GEP-NET cancer is considered a rare disease,
patients with GEP-NET receiving '7’Lu-DOTATATE. although its prevalence has risen steadily over the last four

decades. In the USA, the highest incidence rate between
2000 and 2012 was 3.56 per 100,000 [2], whilst in the UK,
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symptoms such as abdominal pain, anorexia, diarrhoea,
nausea, skin lesions and bleeding [4]. Although the ana-
tomical location of the primary tumour can vary widely
in GEP-NET patients, two main types are distinguished:
pancreatic NET (P-NET) and gastrointestinal NET (GI-
NET). These groups have distinct genetic and molecular
characteristics, prognosis is different and treatment options
may differ for progressing patients [7].

Due to tumour growth, hormonal function and late
diagnosis, GEP-NET cancers are considered complex to
treat [6]. The primary treatment for GEP-NET consists
of curative surgery. However, because of diagnosis delay,
only a minority of patients can have curative surgery, as
most present with advanced, inoperable primary tumours
at time of first diagnosis [8]. There is, therefore, a need
for therapies to extend survival of these patients, whilst
preserving or improving their quality of life.

"7"Lu-DOTATATE (Lutathera®) is a novel therapy that
has been developed as a treatment for GEP-NET. '7"Lu-
DOTATATE is a peptide receptor radionuclide therapy
that works by binding to the somatostatin receptors of the
GEP-NET. Lutetium (177Lu) oxodotreotide, the active
substance in !"’Lu-DOTATATE, generates radioactivity
that kills the tumour cell, without harming the healthy
neighbouring cells [9]. The survival benefit of '""Lu-
DOTATATE has been demonstrated in the Neuroendo-
crine Tumour Therapy (NETTER-1) and ERASMUS
studies [10, 11]. The time to deterioration (TTD) analysis
of NETTER-1, which used a minimally important differ-
ence of 10 points in each EORTC QLQ-C30 domain score,
revealed that !”’Lu-DOTATATE prolonged the median
time to quality-of-life deterioration compared with high-
dose octreotide long-acting release (LAR) (60 mg every
4 weeks) [12]. The benefit of '”’Lu-DOTATATE was par-
ticularly apparent for the EORTC QLQ-C30 global health
status (median TTD 28.8 vs 6.1 months; HR 0.406), as
well as for the following symptoms, recognised as disease
relevant: diarrhoea, pain and fatigue [12].

"TLu-DOTATATE was granted market authorization
by the European Medical Agency in 2017 and by the
USA Food and Drug Administration in 2018. In addition,
"""Lu-DOTATATE has received reimbursement from sev-
eral health technology assessment (HTA) bodies, includ-
ing NICE in England, SMC in Scotland and CADTH in
Canada.

Many HTA agencies require health outcomes to be
expressed as quality-adjusted life-years (QALYs) when
making decisions about allocation of healthcare resources
[13]. This is because QALY are a generic measure, and
their use allows for a direct and consistent comparison
across disease areas. Also, QALY are preference-based and
reflect the general public’s preferences towards the avoid-
ance of states of ill health. One of the most widely used
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preference-based patient-reported outcome instruments is
the EQ-5D [14].

When the EQ-5D instrument is not administered in a
clinical trial, health-related outcomes needed for HTA sub-
missions can be obtained using mapping. Mapping involves
the development and use of a statistical algorithm to gen-
erate health-related utilities from other measures of health
outcomes, usually non-preference-based condition-specific
measures [15].

One widely used condition-specific measure of health-
related quality of life (HRQoL) is the European Organisation
for Research and Treatment Quality of Life Questionnaire
Core 30 (EORTC QLQ-C30), which was developed to capture
disease-specific symptomatology and changes in symptoma-
tology over time [16]. Similarly to most condition-specific
measures, EORTC QLQ-C30 is non-preference based and
cannot be used to calculate QALY [17]. However, although
not developed specifically as a preference-based measure, a
health state classification system (QLU-C10D) that generates
utility data from EORTC QLQ-C30 scores is available.

It has been suggested that condition-specific measures of
HRQoL may be more sensitive or responsive than generic
measures such as EQ-5D, and therefore may be preferred
for use in economic evaluations [18]. It is thus important to
understand the impact on utility estimates of using a generic-
based approach versus a condition-specific-based approach.

Our study sought to serve multiple aims. The first aim was
to compare EQ-5D-3L and QLU-C10D utilities obtained by
using different approaches: mapping from EORTC QLQ-
C30 to EQ-5D-3L and using an algorithm that generates
QLU-C10D utilities from EORTC QLQ-C30 scores. The
secondary aim was to analyse the EQ-5D-3L and QLU-
C10D utilities of patients treated with '’’Lu-DOTATATE
versus octreotide LAR. An additional aim was to evaluate
the effect of !”’Lu-DOTATATE on patients’ HRQoL and
derived utilities in three different studies.

2 Methods

2.1 Instruments
2.1.1 EQ-5D-3L

The EQ-5D is a well-established, generic, preference-based
instrument that was developed and validated in the 1980s by
the EuroQol Group [14]. The EQ-5D has been widely used
to measure HRQoL across a variety of diseases due to its
validity and generality [19]. The EQ-5D-3L, which repre-
sents the original version of the EQ-5D, evaluates patients’
HRQoL on five dimensions (mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression), each being
characterised by three levels of severity (no problems, some/
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moderate problems, extreme problems). In our study, the
EQ-5D-3L was scored using the UK valuation set, which
generates health utilities that range between —0.594, which
represents a health state worse than death, and 1, which indi-
cates full health.

2.1.2 EORTCQLQ-C30

The EORTC QLQ-C30 is a cancer-specific HRQoL measure
that has been widely used in cancer clinical trials due to its
reliability and validity [20]. The EORTC QLQ-C30 comprises
30 questions that assess five functional domains (physical,
emotional, social, role, cognitive), eight symptoms (fatigue,
pain, nausea/vomiting, constipation, diarrhoea, insomnia,
dyspnoea, and appetite loss), global health status/quality of
life and financial impact [16]. Most items have a four-point
scale (not at all, a little, quite a bit and very much), except the
two items on global health status and quality of life, which
have seven levels, ranging from ‘very poor’ to ‘excellent’. The
scores for each of the 15 dimensions are converted to a 0—100
scale, with a higher score indicating a better quality of life for
the functioning domains and global health status, but a poorer
quality of life on the symptomatic scale [19].

2.1.3 QLU-C10D

The QLU-CI10D is a health state classification system that
was derived from the EORTC QLQ-C30, as a basis for a
multi-attribute preference-based instrument [21]. The QLU-
C10D contains 13 questions of the QLQ-C30’s 30 questions,
which are combined into 10 items evaluating four functional
domains (physical, role, social, emotional) and six symp-
toms (pain, fatigue, sleep, appetite, nausea, bowel problems).
Out of the 10 QLU-C10D items, seven items are single and
have a four-point scale (not at all, a little, quite a bit and very
much), whereas the remaining three are composite [21]. In
our study, the QLU-C10D was scored using the UK valua-
tion set, which generates health utilities that range between
—0.083, which is considered slightly worse than death, and
1, which represents full health [22].

2.2 Datasets
Three datasets were used for the analysis. NETTER-1 was
a clinical trial of """Lu-DOTATATE, whilst ERASMUS
and Guy’s and St. Thomas (GStT) are real-world evidence
(RWE) studies of patients treated with !”’Lu-DOTATATE.
2.2.1 NETTER-1

The NETTER-1 study was an international, multicentre,
open-label, phase III trial, conducted in eight countries

worldwide, which assessed the efficacy of 17TLu-DOTA-
TATE in 229 progressing patients with midgut NET that
had metastasized or that were inoperable. Progression was
defined based on imaging with the use of the RECIST crite-
ria. Patients were randomly assigned to receive either four
infusions of '”’Lu-DOTATATE every 8 weeks plus best sup-
portive care, including octreotide LAR (30 mg), or octreo-
tide LAR alone (60 mg) every 4 weeks. The primary end-
point was progression-free survival. Our analysis included
214 patients who completed the EORTC QLQ-C30 ques-
tionnaire at baseline and then every 12 weeks throughout
the study. The NETTER-1 study is described in more detail
elsewhere [10].

2.2.2 ERASMUS

The ERASMUS study was an open-label, single-arm
study which evaluated the efficacy and safety of '7'Lu-
DOTATATE in progressing patients with GEP-NET and
bronchial NET. A total of 1214 patients were treated with
7TLu-DOTATATE from January 2000 to January 2015 at
a single centre in the Netherlands. Of these, 443 patients
were included in the efficacy analysis. A total of 331 Dutch
patients with GEP-NET included in the efficacy dataset, and
who completed the EORTC QLQ-C30 questionnaire at one
or more timepoints throughout the study (baseline, 3 weeks,
3 months, 6 months and biannually) form the basis of our
analysis. More details about the ERASMUS study can be
found elsewhere [11].

2.2.3 Guy'’s and St. Thomas (GStT)

The GStT study is a real-world study that was conducted in a
single UK centre. Data from patients with various subtypes
of NET and treated with '”’Lu-DOTATATE at Guy’s and St.
Thomas Hospital, London, UK, were collected. The study
followed up 62 patients who were administered the EORTC
QLQ-C30 questionnaire at various timepoints in order to
assess the impact of !”’Lu-DOTATATE on their quality of
life. Our analysis included only patients with GEP-NET
in accordance with the marketing authorisation for !”’Lu-
DOTATATE (N = 47).

2.3 Statistical Analysis

2.3.1 Socio-Demographic and Patient-Reported Outcome
Data

Summary information on socio-demographic characteris-
tics and EORTC QLQ-C30 data for the NETTER-1, ERAS-
MUS and GStT datasets are presented in Sect. 3.1. However,
detailed information on the socio-demographic and baseline
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clinical characteristics of the NETTER-1 and ERASMUS
studies can be found elsewhere [12, 23].

2.3.2 EQ-5D Utilities Generation

Two mapping approaches were applied to obtain EQ-5D-3L
health-related utility values from EORTC QLQ-C30 scores.
A systematic and critical review of mapping algorithms from
EORTC QLQ-C30 to EQ-5D-3L has been published [24].
The authors assessed the external validity and established
the generalizability of ten mapping algorithms using various
criteria. Out of these, two performed particularly well: an
ordinary least-square (OLS) regression [25], and a response
mapping algorithm [26]. Given its external validity and the
fact that the UK population valuation set can be applied, the
response mapping algorithm published by Longworth et al.
[26] was selected for our analysis.

Apart from the response mapping, Longworth et al. [26]
also examined the efficiency of other commonly used map-
ping approaches, including OLS regression, which was
ranked as the second-best performing algorithm. Since
the population included in the Longworth et al. study [26]
(breast, lung and multiple myeloma cancer) had a differ-
ent QLQ-C30 profile compared with the GEP-NET patients
from our studies, we also predicted EQ-5D-3L utilities using
the OLS model developed by Longworth et al. [26].

In the indirect (response) mapping approach, separate
multinomial logistic regressions are fitted to each of the
five dimensions of the EQ-5D-3L to estimate the probability
of being in each of the three response levels. The expected
EQ-5D utility values are calculated by multiplying the prob-
ability of being in each response level by the correspond-
ing value in the UK tariff, as shown in Formula 1. In the
OLS model, it is assumed that the relationship between the
dependent variable (EQ-5D) and the independent variable
(EORTC QLQ-C30) can be expressed as a linear function
[26]. In our study, we used the best performing OLS (OLS
model 8) examined by Longworth et al. [26], which uses
age as a covariate. All statistical analyses were conducted
using Stata® version 15.1 (StataCorp LP, College Station,
TX, USA).

2.3.3 QLU-C10D Utilities Generation

The QLU-C10D utilities were generated from EORTC QLQ-
C30 scores by firstly deriving the level responses of the
QLU-C10D items from the EORTC QLQ-C30 and secondly
by applying UK utility weights. A more detailed description
is offered below.

Firstly, the level responses of the QLU-C10D items
(seven single and three composite) are derived from the
corresponding 13 EORTC QLQ-C30 items using the
algorithm developed by King et al. [27]. All seven single
QLU-CI10D items are equal to the level responses of the
corresponding EORTC QLQ-C30 items. However, each
of the three composite items (physical functioning, social
functioning, and bowel problems) of the QLU-C10D use
two different EORTC QLQ-C30 items, as shown in For-
mula 2. The physical functioning domain of the QLU-
C10D combines the response levels of questions 2 and 3
of the EORTC QLQ-C30, referring to troubles taking a
long and a short walk, respectively. The level response of
the social functioning domain of the QLU-CI10D is cal-
culated as the maximum value of the response level of
either question 26 or question 27 of the EORTC QLQ-
C30, which evaluate how much family life and social
activities, respectively, are affected by the condition. The
QLU-C10D bowel problems item uses the maximum value
of the response level of either question 16 or question 18
of the EORTC QLQ-C30, which refer to constipation and
diarrhoea, respectively.

PF = {1,ifq2 =1 SF = max(q26, q27) BP = max(ql6, q18)
2,ifq2> 1
3,ifg3 > 1
4,if g3 > 2}

@)
where PF and SF are the physical and social functioning
domains of QLU-C10D, respectively; BP is the bowel prob-
lems item of QLU-C10D.

q2, q3, 926, q27, q16 and q18 are questions 2, 3, 26, 27,
16 and 18, respectively, of the EORTC QLQ-C30. 1,2, 3 and
4 are all the possible level responses.

Expected (EQ - 5SD) = 1 — PM2x 0.069 — PM3 x 0.314 — PSC2 x0.104 — PSC3 x 0.214
— PUA2x0.036 — PUA3 x 0.094 — PPD2 x 0.123 — PPD3 x 0.386

— PAD2 x 0.071 — PAD3x0.236 — (1 — PM1 x PSCI x PUAI x PPD1 x PAD1) x 0.081

—(1— (1-PM3)x (1 —PSC3) x (1 — PUA3) x (1 — PPD3) x (1 — PAD3)) x 0.269,

ey

where PM?2 and PM3 are the probabilities of being in mobil-
ity level 2 and 3, respectively, and similarly for the other
EQ-5D dimensions, self-care (SC), usual activities (UA),
pain/discomfort (PD), anxiety/depression (AD).
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from 1 (i.e., no problems) for each of the 10 QLU-C10D
items are generated. For our study, these were retrieved from
model 2 developed by Norman et al. [22] who generated
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utility weights for the QLU-C10D from a UK general popu-
lation study. For each health state, the utility score is 1 minus
the sum of each utility decrement calculated for each of the
10 items of the QLU-C10D.

2.3.4 Comparison Between EQ-5D and QLU-C10D Utilities

Comparisons between the EQ-5D-3L and QLU-C10D utili-
ties were based on descriptions of the summary statistics
such as mean, standard deviation, confidence intervals and
via visual inspection.

3 Results
3.1 Descriptive Statistics

Table 1 presents the socio-demographic data of patients in
all studies. Patients’ mean age was similar in all three stud-
ies, with the lowest and highest mean ages in ERASMUS
(58 years old) and NETTER-1 (62 years old). Gender dis-
tribution was comparable across studies, with GStT having
the highest percentage of males (55%) and NETTER-1 the
lowest (48%). In all studies, most patients were diagnosed
with GI-NET. However, there are important differences in
the type of tumours included. NETTER-1 only included
patients with mid-gut NET, whereas ERASMUS and GStT
also included patients with foregut and hindgut tumours as
well as pancreatic tumours.

Summary statistics of the EORTC QLQ-C30 data for
NETTER-1, ERASMUS and GStT studies are presented in
Tables 2, 3 and 4, respectively. The data suggests that in all
studies, global health functioning is the most affected aspect
of patients’ life, whereas physical, cognitive or social func-
tioning are the least affected. In addition, in all studies, the
most frequent symptoms experienced by patients are diar-
rhoea and fatigue, whilst nausea, vomiting and constipation
are the least frequently reported.

3.2 Comparison Between EQ-5D-3L and QLU-C10D
Utilities

Table 5 presents summary data for EQ-5D-3L and QLU-
C10D health-related utilities in all three studies.

In NETTER-1, mapping to the EQ-5D-3L using both
response mapping and OLS regression yielded higher util-
ity values than using the QLU-C10D in all comparisons,
although the magnitude of the differences was small.
Moreover, the EQ-5D-3L utilities generated using response
mapping and OLS model were remarkably similar, with
the greatest difference in the 1"TLu-DOTATATE arm, post-
progression (0.78 vs 0.74, respectively). In the ERASMUS

Table 1 Socio-demographic characteristics of patients with gastroen-
teropancreatic tumours included in all three studies

Variables NETTER-1 ERASMUS GStT
Age

Mean (SD) 62 (10) 58 (11) 59 (12)
Median 63 59 61
Min 28 19 26
Max 86 85 83
Gender (male)

N 431 1782 128
Proportion 48% 50% 55%
Type of tumour (GI-NET)

N 897 2184 193
Proportion 100% 62% 83%
Ethnicity (Caucasian)

N - - 223
Proportion - - 96%

GI-NET gastrointestinal neuroendocrine tumours, Max maximum,
Min minimum, SD standard deviation, N number of observations

Table2 EORTC QLQ-C30 data (overall) for patients with gastroen-
teropancreatic tumours included in the NETTER-1 study (N = 897)

Variable Mean (SD) Min  Max

EORTC QLQ-C30

Global health status (QLQ2 score)  68.93 (22.37) O 100
Physical functioning (PF score) 82.33 (18.83) 6.67 100
Role functioning (RF score) 79.69 (26.94) O 100
Emotional functioning (EF score) 79.46 (22.13) O 100
Cognitive functioning (CF score) 85.72(19.49) O 100
Social functioning (SF score) 79.95 (25.6) 0 100
Fatigue 31.48(24.92) O 100
Nausea and vomiting (NV score) 6.67 (13.63) 0 100
Pain 21.18 (25.58) O 100
Dyspnoea (DY score) 16.87 (2544) O 100
Insomnia (SL score) 2471 (2942) 0O 100
Appetite loss (AP score) 1233 (22.74) O 100
Constipation (CO score) 6.27 (15.87) 0 100
Diarrhoea (DI score) 36.34 (32.57) O 100
Financial difficulties (FI score) 17.72 (28.55) O 100

Max maximum, Min minimum, SD standard deviation

study, utilities derived by mapping to EQ-5D-3L (using both
response mapping and OLS model) were slightly higher than
those generated using the QLU-C10D algorithm. There
was also little or no difference in utilities pre- and post-
progression using either approach to obtain utilities. In the
GStT study, utilities obtained by mapping to the EQ-5D-3L
using both approaches were higher than QLU-C10D utilities,
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Figure 1 illustrates the trend of the EQ-5D-3L utilities
obtained using both mapping approaches and QLU-C10D
utilities over time in all studies. The small difference
between EQ-5D-3L and QLU-C10D utilities is further
strengthened by the similarity of their distribution, as shown
in Fig. 2. Additionally, it can be seen that both response
mapping and OLS regression yielded utilities with a remark-
ably similar distribution.

3.3 Comparison Between 7’Lu-DOTATATE
and Octreotide Long-Acting Release

In NETTER-1, the mean utility values generated using all
approaches were higher in the '’’Lu-DOTATATE arm com-
pared with the octreotide LAR arm overall and pre-progres-
sion. For patients with progressive disease, the EQ-5D-3L
utilities obtained by OLS regression and the QLU-C10D utili-
ties were slightly higher in the octreotide LAR arm compared
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with the '7"Lu-DOTATATE arm. However, we note that data
for patients with progressive disease was limited.

3.4 The impact of "7’Lu-DOTATATE on the HRQoL
of GEP-NET patients

Figure 1 indicates that ”’Lu-DOTATATE may maintain
patients’ HRQoL over time. Moreover, Tables 6 and 7 present
the EQ-5D-3L and QLU-C10D utilities, respectively, at each
visit for the GStT study. The results are consistent between
approaches and indicate that utilities followed a small upward
trend over time. This suggests that the HRQoL of GEP-NET
patients treated with !7’Lu-DOTATATE in a real-world setting
may at least remain maintained for a substantial time period
following treatment. In addition, Fig. 3 is a visual representa-
tion of the above findings. Nevertheless, it is worth noting that
since GStT is a small study, the results are subject to uncer-
tainty, as reflected by the size of the confidence intervals.
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85
L

b

A —a e

QLUC10D utilities

0 1 2 3 4 5 6 7 ] g 10 1
Visits

QLU-C10D utilities (ERASMUS)

QLU-C10D utilities

Visits

QLU-C10D utilities (GStT)

QLU-C10D utilities

75

=
[
-
o
@

Fig. 1 EQ-5D-3L utilities (generated using response mapping and ordinary-least square [OLS] regression) and QLU-C10D utilities over time in

all three studies
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Table 6 EQ-5D-3L utilities for '"’Lu-DOTATATE at each visit (pooled) for the GStT study

Visit (mean time since start EQ-5D-3L (response mapping)

EQ-5D-3L (OLS regression)

of treatment, months)

N Mean Median SD 95% CI N Mean Median SD 95% C1

1(0) 45 076 0.83 0.2 0.7 082 47 0.78 0.84 0.17 0.3 0.97

2(4) 44 0.79 0.86 018 073 085 47 081 0.84 0.16 0.22 0.97
3(8) 43 0.79 0.83 0.16 073 0.84 43 0.81 0.85 0.16  0.31 0.99
4 (11) 38 078 0.81 0.17 073 0.84 39 0381 0.85 0.15 0.37 0.97
5(18) 22 082 0.88 0.17 074 0.89 24 0.83 0.89 0.16 042 0.97
6 (21) 16  0.83 0.85 0.13 075 0.90 17 0.83 0.86 0.16 0.25 0.97
7 (21) 9 0.81 0.89 0.17 067 095 9 0.8 0.87 022 025 0.94

CI confidence intervals, N number of observations, OLS ordinary-least square, SD standard deviation

4 Discussion

GEP-NET are life-threatening tumours that originate from
the neuroendocrine cells along the gastrointestinal tract
and pancreas. Until recently, treatment options, apart from
curative surgery, were very limited [8].
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Our study compared EQ-5D-3L and QLU-C10D utili-
ties by two different approaches: mapping from EORTC
QLQ-C30 scores to EQ-5D-3L utilities using response
mapping and OLS regression and applying an algorithm
to generate QLU-C10D utilities from EORTC QLQ-C30
scores. The data used in this study was retrieved from a
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T%?Je 7 QLU-CI0D utilities. ff)r Visit (mean time since start of N Mean Median SD 95% CI
u-DOTATATE at each visit treatment, months)

(pooled) for the GStT study
1(0) 44 0.74 0.81 0.2 0.67 0.8
24 44 0.77 0.81 0.17 0.72 0.83
3(8) 42 0.76 0.79 0.17 0.7 0.81
4(11) 37 0.77 0.82 0.19 0.7 0.83
5(18) 22 0.82 0.86 0.16 0.75 0.9
6(21) 16 0.83 0.88 0.13 0.76 0.9
7(21) 8 0.81 0.87 0.17 0.66 0.96

CI confidence intervals, N number of observations, SD standard deviation

EQ-5D-3L vs. QLU-C10D utilities in GStT

Mean utilities

Visits

® EQ-5D utilities (response mapping)
@ EQ-5D utilities (OLS)
A QLU-C10D utilities

————— 95% CI EQ-5D (response mapping)
———— 95% CI EQ-5D (OLS)
———— 95% CI QLU-C10D

Fig.3 EQ-5D-3L and QLU-CI0D mean utilities for '7’Lu-DOTA-
TATE at each visit for the GStT study

clinical trial of '”’Lu-DOTATATE and two real-world evi-
dence studies.

The findings show that EQ-5D-3L utilities (generated
using both mapping approaches) were higher than QLU-
C10D utilities in all studies and at most time points meas-
ured. Nevertheless, the magnitude of the differences was
small and did not translate to relative differences over time
or between groups. This finding is further supported by
the similarity of the standard deviations of the EQ-5D-3L
and QLU-CI10D utilities. However, based on the size of
the standard deviations, it is worth noting that the utilities
generated were associated with uncertainty.

In addition, our study suggests that in NETTER-1, a ben-
efit in terms of patients’ quality of life was observed in the
"""Lu-DOTATATE arm compared with the octreotide LAR
arm, overall and pre-progression. These results are in line
with the findings available in the literature [12].

An additional aim of this study was to assess the impact
of ""Lu-DOTATATE on the HRQoL of patients with
GEP-NET. All three studies indicated that the HRQoL of
patients with GEP-NET receiving !"’Lu-DOTATATE may
at least remain maintained for a substantial period following

treatment. In addition, all three studies suggested that global
health functioning is the most affected aspect of patients’
life, whereas the most frequently experienced symptoms by
GEP-NET patients are fatigue and diarrhoea. We highlight
that our results are consistent with the findings of previ-
ous work [12]. We note that although the EQ-5D potentially
captures the impact of symptoms within dimensions such as
usual activities and pain/discomfort, the QLU-C10D directly
captures all the most frequently experienced symptoms by
GEP-NET patients.

Given that GEP-NET tumours are a rare disease, the
use of three separate datasets is one of the advantages of
our study as it strengthens the validity and generalizabil-
ity of the findings. Moreover, although the GStT study is
uncontrolled and hence not able to provide information on
comparative HRQoL effects, it shows evidence that patients
treated in a real-world setting with !”’Lu-DOTATATE report
appreciable HRQoL. In addition, the use of three separate
datasets provided a large overall sample, which increases
the accuracy of the results. It is also worth mentioning that
the algorithms used have been previously validated in other
external datasets [24], which further enhances the reliability
of our findings.

We acknowledge some limitations of the study. Firstly,
the number of observations for patients with progressive
disease was limited in all three studies, particularly in NET-
TER-1 and GStT. This makes the comparison of the utili-
ties between patients without and with progressive disease
subject to a high degree of uncertainty. However, data for
patients with progressive disease is often limited in clinical
trials in oncology [28]. Secondly, we recognise that the map-
ping algorithms have higher errors when predicting EQ-5D
values for patients with poorer health compared with those
with better health. Nevertheless, this is commonly observed
in mapping studies. Another limitation of the study is the
uncertainty introduced by the mapping approaches them-
selves. As the EQ-5D-3L values generated by the mapping
algorithms are predicted rather than observed, they are asso-
ciated with more uncertainty than if EQ-5D-3L data had
been directly collected within the clinical trials.
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Using three separate datasets, we have shown that the
HRQoL of GEP-NET patients treated with '7’Lu-DOTA-
TATE may at least remain maintained for a substantial period
following treatment. The effectiveness and cost effectiveness
of "7"Lu-DOTATATE have been widely recognised by sev-
eral HTA agencies [29, 30]. We believe our work adds to
the existing body of evidence for the effectiveness of !7’Lu-
DOTATATE based on the results presented for the GStT
study. To our knowledge, our study is the first to compare
mapping to EQ-5D-3L and QLU-C10D scores from EORTC
QLQ-C30 data. Although the predicted EQ-5D-3L and QLU-
C10D utilities were comparable, in a cost-effectiveness anal-
ysis, the utility difference could lead to a distinct incremental
cost-effectiveness ratio, which would have implications for
reimbursement decision making. More research would be
beneficial in validating our results using external datasets.
Moreover, further research could include demonstrating the
impact of '""Lu-DOTATATE using mapping approaches
from EORTC QLQ-C30 data to the EQ-5D-5L. Addition-
ally, research into the inclusion of the GINET-21 module of
the EORTC QLQ-C30 into the mapping algorithm may be
beneficial, as GINET-21 has been developed and validated
specifically for patients with GEP-NET, and thus may pro-
vide better predictive ability in this patient population [31].

5 Conclusion

EQ-5D-3L utilities obtained using response mapping and
OLS regression were higher than QLU-C10D utilities in all
studies and in most instances. However, the differences were
small and associated with substantial standard deviations.
The NETTER-1 study showed that both EQ-5D-3L and
QLU-C10D utilities were higher in the !”’Lu-DOTATATE
arm compared with the octreotide LAR arm, overall and pre-
progression. In addition, our study indicated that the HRQoL
of GEP-NET patients treated with !”’Lu-DOTATATE may
at least remain maintained for a substantial period follow-
ing treatment. Future research could include generating
health-related utilities by mapping from the EORTC QLQ-
C30 to the EQ-5D-5L and assessing whether the inclusion
of the GINET-21 module within the mapping algorithm
reduces uncertainty in the predicted values for this patient
population.
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