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Abstract

Background: Gastroenteropancreatic neuroendocrine tumors (GEP-NETSs) represent a heterogenous group of
tumors. Findings from the phase Il NETTER-1 trial showed that treatment of unresectable/metastatic progressive
gastrointestinal (Gl) NETs with '"/Lu-Dotatate resulted in a significant improvement in progression-free survival (PFS)
and overall survival (OS) compared with best supportive care (BSC) with high dose octreotide long-acting
repeatable (LAR) 60 mg. A health economic analysis was performed using input data from clinical studies and data
derived from an indirect comparison to determine the cost-effectiveness of '’’Lu-Dotatate in the treatment of GI-
NETs and pancreatic NETs (P-NETs) in Scotland.

Methods: Cost-effectiveness analysis was performed from the payer perspective using a three-state partitioned survival
model. In the base case '”’Lu-Dotatate was compared with BSC in gastrointestinal (GI)-NETs using clinical data from
the NETTER-1 trial. A secondary analysis comparing '’Lu-Dotatate with BSC, everolimus or sunitinib in patients with P-
NETs was also performed using hazard ratios inferred from indirect comparisons. The base case analysis was performed
over a 20-year time horizon with an annual discount rate of 3.5% for both costs and clinical outcomes.

Results: For unresectable/metastatic progressive GI-NETs treatment with '’/Lu-Dotatate led to a gain in quality-
adjusted life expectancy of 1.33 quality-adjusted life years (QALYs) compared with BSC due to extended PFS and OS.
Mean total lifetime costs were GBP 35,701 higher with '’’Lu-Dotatate, leading to an incremental cost-effectiveness ratio
(ICER) of GBP 26,830 per QALY gained.

In analyses in patients with P-NETs '/Lu-Dotatate was associated with ICERs below GBP 30,000 per QALY gained in
comparisons with BSC, sunitinib and everolimus.

Conclusions: Cost-effectiveness analyses demonstrated that, in Scotland, from the payer perspective, 77| u-Dotatate at
the set acquisition cost is a cost-effective treatment option for patients with unresectable or metastatic progressive Gl-
NETs or P-NETs.
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Background

Neuroendocrine tumors (NETs) represent a highly
heterogenous and diverse class of tumors in terms of
histology, clinical presentation and prognosis [1]. The
gastrointestinal (GI) tract is the primary site for approxi-
mately two thirds of all NETs with other common pri-
mary sites including the lungs and the pancreas [1, 2],
thus tumors arising from endocrine cells in either the GI
tract or pancreas are collectively termed gastroentero-
pancreatic (GEP) NETs. In the early stages of tumor de-
velopment GEP-NETs may be asymptomatic, meaning
that patients with NETs are frequently diagnosed at an
advanced stage, with over 20% of patients presenting
with metastatic disease at initial diagnosis [2]. In the UK,
recent figures estimate that the annual incidence of
NETSs is approximately 8 per 100,000 population [3].
More specifically, recent data from the first UK popula-
tion based study of NETs reported that over the period
2013-2015 the incidence of GEP-NETs was 4.6 per 100,
000 population [4]. In Scotland specifically, based on a
population estimate of 5.4 million [5], this corresponds
to an estimated 432 new cases of NETs per year, of
which an estimated 248 will be GEP-NETs, meaning that
some individual types of NETs such as GI-NETs meet
the criteria for orphan disease status. European preva-
lence data also scarce, but a recent US-based study
reported a prevalence of 0.048% in 2012 [6]. In terms of
survival, a recent analysis from the European Neuroen-
docrine Tumor Society (ENETS) database, which in-
cluded over 12,000 patients with neuroendocrine tumors
across seven European countries, reported median over-
all survival for all patients of 178 months, although this
was influenced by both grade and stage [7].

It is estimated that 80-100% of well differentiated
GEP-NETs over-express somatostatin receptors, in
particular somatostatin receptor type 2 (SSRT2) on the
surface of tumor cells [8]. This property predicts the
likely benefit of the use of somatostatin analogues for
both diagnostic imaging and targeted tumor treatment.
In particular, peptide receptor radionuclide therapy
(PRRT) involves somatostatin analogues incorporating a
radionuclide, which then delivers targeted cytotoxic radi-
ation directly to the tumor tissue. Specifically, *”’Lu is a
B-emitting radionuclide with a maximum penetration
range of 2.2 mm, meaning that it can be directly targeted
to somatostatin-receptor expressing tumor tissue with
minimal damage to adjacent healthy tissue [9].

In the recent phase III NETTER-1 trial, the efficacy
of PRRT using '"’lutetium oxodeotreotide (hereafter
referred to as ’“Lu-Dotatate [Lutathera]) was assessed
in patients with advanced, inoperable, progressive
somatostatin-receptor-positive midgut (jejunum, ileum,
appendix, or proximal colon) NETs expressing somato-
statin receptors [10]. Patients were randomly allocated
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to either *”"Lu-Dotatate every 8 weeks (for a total of 4
cycles) plus octreotide 30 mg long-acting release (LAR)
given once every 4 weeks or intramuscular octreotide
60 mg alone administered once every 4 weeks. '”’Lu-
Dotatate was administered at a dose of 7.4 GBq per
cycle. The primary endpoint was progression-free sur-
vival (PES) and at the time of the primary analysis the
median PFS had not been reached in the '”“Lu-Dotatate
arm and was 8.5 months (95% CI: 5.8-9.1 months, p <
0.0001, log rank test) in the control octreotide 60 mg
arm [10]. In a subsequent post-hoc analysis median PFS
in the '“Lu-Dotatate arm was 28.4 months versus 8.5
months in the octreotide 60 mg arm, resulting in a haz-
ard ratio (95% CI) of 0.21 (0.14—-0.33), corresponding to
a 79% reduction in the risk for progression or death
with '7“Lu-Dotatate compared with octreotide LAR
[11]. Additionally, also in post-hoc analyses median OS
had not yet been reached in the '"’Lu-Dotatate arm
and was 27.4 months in the octreotide 60mg arm,
resulting in a HR (95% CI) of 0.54 (0.33-0.86) [11]. In
terms of safety, findings from the NETTER-1 trial
showed that 86% of patients in the '”’Lu-Dotatate arm
experienced adverse events that were considered to be
linked to treatment, the most common of which were
nausea, vomiting, fatigue or asthenia and diarrhea and
6% of patients in the '”’Lu-Dotatate arm discontinued
treatment owing to adverse events. In the '’’Lu-Dota-
tate arm treatment-related adverse events were mostly
grade 1 or 2 in severity, the proportion of patients ex-
periencing grade 3 or 4 events was 4% for nausea, 7%
for vomiting, 3% for both abdominal pain and diarrhea
and 2% for fatigue or asthenia. Additionally, 9, 2 and
1% of patients in the '"“Lu-Dotatate arm experienced
grade 3 or 4 lymphopenia, thrombocytopenia and neu-
tropenia respectively, compared with no patients in the
octreotide 60 mg arm [10].

7Lu-Dotatate is the first PRRT medicine with mar-
keting authorization for the treatment of GEP-NETs in
adults and addresses the unmet clinical need for effective
and well-tolerated treatments for NETs [11]. In Scotland
and other jurisdictions, Health Service Providers reim-
bursement of new interventions such as '’“Lu-Dotatate
is contingent on the demonstration of cost-effectiveness
relative to the standard of care. In 2008/9 spending on
drugs was in excess of GBP 1 billion, representing ap-
proximately 10% of total NHS expenditure in Scotland
[12]. Data relating to the direct costs of NETs specific-
ally in Scotland are lacking, but a Canadian study noted
that following diagnosis the treatment and management
costs for patients with NETs were significantly higher
than for patients with colon cancer, the most commonly
occurring cancer of the GI tract [13, 14]. To evaluate the
economic implications of introducing '”“Lu-Dotatate in
Scotland a cost-effectiveness analysis was performed
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comparing '"’Lu-Dotatate with adjunctive 30 mg long-
acting repeatable [LAR] octreotide with octreotide LAR
60 mg in patients with inoperable, progressive GI-NETs
(a secondary analysis was performed to examine the
cost-effectiveness of '’’Lu-Dotatate in patients with in-
operable, progressive P-NETSs). The results presented in
this publication are based on an economic modeling
analysis that has been submitted to the Scottish Medi-
cines Consortium (SMC).

Methods

Two separate cost-effectiveness analyses were per-
formed. In the base case, the cost-effectiveness of
1771 u-Dotatate versus octreotide 60 mg (BSC) was per-
formed for patients with unresectable or metastatic,
progressive, well differentiated, somatostatin receptor
positive GI-NETs. A secondary cost-effectiveness
analysis of '/’Lu-Dotatate was performed for patients
with unresectable or metastatic, progressive, well dif-
ferentiated, somatostatin receptor positive P-NETs in
which the comparator treatments were octreotide 60
mg, sunitinib or everolimus. Note that whilst the BSC
comparator of octreotide 60 mg is not indicated in P-
NETs, the 60 mg dose rather than the dose of 30 mg
was used as the BSC comparator for simplicity and
consistency in the modeling analysis.

Model structure

The analysis was performed using a three-state parti-
tioned survival model [15] constructed in Microsoft
Excel (Fig. 1). The three health states were PFS, post-
progression survival (PPS) and mortality, and all patients
enter the model in the PFS state. State membership is
determined based on extrapolated PFS and OS curves.
The proportion of patients in the PFS state at any point

Page 3 of 10

in time is determined directly from the PFS curve, the
proportion of patients in the PPS state is determined by
the difference between the OS and PFS curves and the
proportion of patients in the “dead” state at any time
point is determined by 1 minus the OS curve at that
time point. Parametric survival models (Weibull, expo-
nential, Gompertz, lognormal, gamma, logistic) were fit-
ted to time to event data to extrapolate observed PFS
and OS over the time horizon of the model. The Weibull
model was selected as most appropriate for the base
case, based on a combination of visual inspection,
Akaike’s Information Criterion and the Bayesian Infor-
mation Criterion. The cycle length of the model was 4
weeks and half cycle correction was applied.

Clinical input data: "”’Lu-Dotatate in GI-NETs

The base case analysis compared '”’Lu-Dotatate plus
octreotide LAR 30 mg with high-dose octreotide LAR 60
mg in patients with inoperable, progressive GI-NET. Clin-
ical input data for the base case analysis were derived from
the phase III NETTER-1 trial [10]. Here, median (95% CI)
PFS was 28.35 (28.35—not reached) months in the ’Lu-
Dotatate arm and 8.54 (5.81-11.0) months in the octreotide
arm. Median OS was not yet reached in the ”’Lu-Dotatate
arm and 27.37 months for octreotide. It was assumed that
patients in the active treatment group received *”’Lu-Dota-
tate dose of 7.4 GBq once every 8 weeks for a total of 4
courses. Patients receiving BSC received octreotide
LAR 60 mg for symptom control once every 4 weeks.
For '"’Lu-Dotatate, missed doses or dose modifica-
tions due to missed doses, toxicity or adverse events
were taken into account using relative dose intensity
(RDI). The RDI for “Lu-Dotatate was assumed to be
84.4%, based on data from the ERASMUS study. Add-
itionally, as a simplifying assumption it was assumed

Post progression

Progression free
survival

survival

Fig. 1 Schematic diagram of partitioned survival model used in the analysis
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that upon disease progression all patients switched to
octreotide LAR 30 mg once every 4 weeks until death.

Clinical input data: '”’Lu-Dotatate in P-NETs

Secondary analyses were performed to compare 7’Lu-
Dotatate with octreotide LAR, sunitinib or everolimus in
patients with P-NET using efficacy data based on matched-
adjusted indirect comparisons (MAICs) [16]; this method
was used to adjust for differences in patient populations
between the ERASMUS study (manuscript in preparation)
and comparator trials. In the ERASMUS study, analyses
were conducted separately for patients with GI-NETs and
P-NETs as clinical management practices and available
treatments differ between the tumor types. For the P-NET
comparisons clinical input data for '”/Lu-Dotatate-treated
patients were sourced from the Dutch cohort of the single-
arm phase I/Il ERASMUS study (it was decided to limit
ERASMUS data to the Dutch cohort only owing to a high
proportion of patients with incomplete follow-up data in
study centers outside the Netherlands). Efficacy data for
sunitinib were sourced from the A6181111 trial [17]. Efficacy
data for everolimus were sourced from the RADIANT-3 [18]
trial, the comparator in each of which was BSC and equiva-
lence was assumed between BSC and octreotide LAR 60 mg.
Hazard ratios for PFS and OS for '”’Lu-Dotatate versus
comparator treatments were derived from MAICs.

Both everolimus and sunitinib were administered or-
ally once daily until progression or discontinuation,
everolimus was administered at a dose of 10 mg once
daily and sunitinib was administered at a dose of 37.5 mg
once daily. For '"’Lu-Dotatate, everolimus and sunitinib,
missed doses or dose modifications due to toxicity or ad-
verse events were accounted for using RDI. For '”’Lu-Dota-
tate a RDI of 84.4% was assumed based on findings from
the ERASMUS study. For everolimus, the assumed RDI
was 79.4%, based on data from the RADIANT-4 trial [19],
for sunitinib the corresponding value was 91.3%, which was
sourced from the A6181111 [17] trial. As with the base case
analysis, as a simplifying assumption it was assumed that
upon disease progression all patients switched to octreotide
LAR 30 mg once every 4 weeks until death.

Costs and utilities

Health state utilities utilized in the model were sourced
from a UK-based study by Swinburn et al. (2012) in
which utility values were elicited using the time trade off

Table 1 Health state utilities used in the base case analysis

Health state Utility (95% CI) Reference
PFS 0.771 (0.731-0.810) 20
PPS 0612 (0.564-0.659) 20

Death 0 —

I confidence interval, PFS progression-free survival, PPS
post-progression survival
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(TTO) method (Table 1) [20]. Utility values for adverse
events were sourced from published literature (Table 2)
[20, 22-24] (only adverse events of grade 3—5 in severity
were included in the analysis). Direct costs associated
with adverse events were sourced from published litera-
ture (Table 2) [25-28].

Costs were captured from a healthcare payer perspec-
tive. Drug acquisition costs (Table 3) and costs associated
with drug administration and monitoring as well as ad-
verse event costs were included. Administration and mon-
itoring costs included costs associated with a pharmacist
(for treatment preparation), a day ward nurse and out-
patient day attendance. Monitoring costs included those
associated with computed tomography or magnetic reson-
ance imaging, complete blood counts, blood chemistry
and urinalysis tests every 4 weeks and an electrocardio-
gram every 8weeks. Treatment acquisition costs were
sourced from the British National Formulary [29] and for
costs associated with outpatient appointments, laboratory
tests, emergency department visits adverse events NHS
Reference Costs were used [28]. Costs associated with pal-
liative care were conservatively not included in the base
case analysis but a sensitivity analysis including the cost
associated with palliative care was performed.

Sensitivity analyses

A series of sensitivity analyses were performed to deter-
mine the key drivers of cost-effectiveness. Several sensi-
tivity analyses were performed around clinical input
data, with analyses performed comparing '”’Lu-Dotatate
with octreotide and everolimus using hazard ratios from
a mixed treatment comparison. The influence of health
state utilities for the PFS state was also examined in ana-
lyses utilizing utility values sourced from a UK-based
real-world study in GI-NET patients and from the ERAS
MUS study (data from both studies were mapped to the
EQ-5D). The influence of RDI for ”’Lu-Dotatate was
also examined in an analysis that utilized an RDI of
86.4%, sourced from the NETTER-1 trial. In terms of
costs, a sensitivity analysis was performed in which costs
associated with palliative care were captured. Sensitivity
analyses were performed around the discount rate, with
an analysis performed using an annual discount rate of
6% for future costs and 1.5% for clinical outcomes (com-
pared with 3.5% per annum for both costs and outcomes
used in the base case), sensitivity analyses were also
performed using shorter time horizons of 5 and 10 years.
Probabilistic sensitivity analysis (PSA) was also per-
formed. Here, 5000 Monte Carlo simulations were per-
formed, variables included and distributions sampled in
the PSA were as follows: age (gamma distribution), drug
acquisition costs (fixed), 77 u-Dotatate RDI (beta),
administration resource use (fixed), administration and
monitoring resource use cost (gamma), monitoring
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Table 2 Utilities and costs associated with adverse events
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Adverse event (grade 3-4) Utility decrement Reference Cost, GBP Reference
Nausea 0.05 [22] 1.00 Assumed®
Vomiting 0.05 [22] 1.00 Assumed®
Diarrhea 005 [22] 1.00 Assumed®
Abdominal pain 0.07 [23] 1.00 Assumed®
Thrombocytopenia 0.11 [24] 84.22 [25]
Lymphopenia 0.11 Assumed? 1.00 [26]
Leukopenia 0.11 Assumed? 160.66 [28]
Stomatitis 0.11 Assumed? 385.17 [27]
Fatigue 0.20 [20] 1.00 Assumed®
Infections 0.1 Assumed? 385.17 Assumed®
Asthenia 0.20 Assumed? 1.00 Assurned”®
Anemia 0.12 [20] 375.00 [28]
Pyrexia 0.11 Assumed? 32,60 271
Hyperglycemia 0.11 Assumed? 385.17 Assumed*
Neutropenia 0.09 [22] 160.66 [28]
Hypertension 0.11 Assumed?® 16.34 27]
Musculoskeletal pain 0.11 Assumed? 385.17 Assumed*
Flushing 0.11 Assumed? 1.00 Assumed®
Decreased appetite 0.20 Assumed equal to fatigue 1.00 Assumed®

#Assumed to be equal to worst disutility in line with NICE TA306 [21]

bAssumed, does not have a notable impact on NHS resources at a national level, therefore assumed to be GBP 1.00

“No specific data available; assumed to be equal to the highest adverse event cost

resource use frequency (fixed), PFS and PPS utilities (beta),
adverse event costs (gamma), and adverse event frequency
(gamma or fixed depending on individual event).

Time horizon, discount rate and perspective

The analysis was performed from the payer perspective,
in this instance the Scottish NHS, over a time horizon of
20 years and future costs and clinical outcomes were dis-
counted at a rate of 3.5% per annum in line with recom-
mendations for Scotland [30].

Results

Cost-effectiveness of ’’Lu-Dotatate in GI-NET

In the base case analysis, the extended PFS and OS
associated with '”’Lu-Dotatate resulted in an overall

Table 3 Unit costs for model treatments

incremental gain of 1.33 quality-adjusted life years
(QALYs) compared with octreotide LAR 60 mg (3.25
QALYs versus 1.92 QALYs). Notably, the incremental
gain in quality-adjusted life expectancy with '”’Lu-Dota-
tate in the PFS health state was 1.61 QALYs, reflecting
the longer PFS with '”’Lu-Dotatate relative to octreotide
LAR 60 mg (Table 4). Total mean lifetime costs were
GBP 35,701 higher with '"“Lu-Dotatate (GBP 84,990
versus GBP 49,289), primarily driven by higher drug ac-
quisition costs for *”’Lu-Dotatate in the PES state. Spe-
cifically, 88% of the incremental costs (GBP 41,522) were
accrued in the PFS health state, of which GBP 37,263
was attributable to drug acquisition costs. It should also
be noted that because PFS and OS were longer for
77Lu-Dotatate-treated patients, both treatment and
management costs were accrued over a longer period of

Drug acquisition costs

Dosing and frequency

Unit cost, GBP

"7Lu-Dotatate 7.4 GBq (200 mCi) (Lutathera)
once every 8 weeks

Octreotide LAR
Everolimus (Afinitor)

Sunitinib (Sutent)

4 administrations of 7.4 GBq (200 mCi), administered

60 mg/ 30 mg administered once every 28 days
10 mg administered once daily

37.5 mg administered once daily

71,500 (for 4 administrations)

1% 30mg vial, 99841
1% 30 tab pack (10 mg), 2673
1% 30 tab pack (12.5 mg), 784.70

Costs of medications administered prior to or concomitantly with '”’Lu-Dotatate (i.e. anti-emetics and amino acids) were also included in the analysis with data

on doses and frequency of administration sourced from clinical trials
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Table 4 Summary cost-effectiveness findings in patients with GI-NET

7Lu-Dotatate BSC (Octreotide LAR) A
Total costs, GBP 84,990 49,289 35,701
Quiality-adjusted life expectancy, QALYs 3.25 1.92 133
ICER, GBP per QALY gained 26,830

BSC best supportive care, GI-NET gastrointestinal neuroendocrine tumor, ICER incremental cost-effectiveness ratio, QALY quality-adjusted life year

time. The higher costs combined with improved clinical
outcomes resulted in an incremental cost-effectiveness
ratio (ICER) of GBP 26,830 per QALY gained for *”’Lu-
Dotatate compared with octreotide LAR 60 mg.

A series of one-way sensitivity analyses were performed
to examine key determinants of outcomes (Table 5) and
identified changes in time horizon and changes in as-
sumptions relating to efficacy as key drivers of outcomes.
In an analysis performed over a time horizon of 5 years
the ICER for '”’Lu-Dotatate versus octreotide 60 mg in-
creased by over 75% relative to the base case to GBP 47,
013 per QALY gained; similarly, over a time horizon of
10 years the ICER was GBP 35,986 per QALY gained. In a
scenario in which everolimus was the comparator treat-
ment and clinical efficacy data were sourced from an in-
direct comparison utilizing data from the NETTER-1 trial
for '"Lu-Dotatate and the RADIANT-4 [19] trial for
everolimus '”’Lu-Dotatate was associated with an incre-
mental gain in quality-adjusted life expectancy of 0.56
QALYs relative to everolimus but lifetime costs were GBP
21,683 higher, resulting in an ICER of GBP 39,169 per
QALY gained. Changes in the source data for PFS utility

values and the use of the RDI from the NETTER-1 trial
had only a minor influence on cost-effectiveness.

A PSA was also performed, here the ICER was GBP
24,417 per QALY gained. Results of the PSA were also
used to construct a cost-effectiveness acceptability curve,
analysis of which showed that a willingness-to-pay
threshold of GBP 30,000 per QALY gained the likeli-
hood of '"“Lu-Dotatate being considered cost-effective
relative to octreotide 60 mg in GI-NET was estimated at
approximately 55%.

Cost-effectiveness of '”’Lu-Dotatate in P-NET

Two separate analyses were performed to compare the
cost-effectiveness of '”’Lu-Dotatate with octreotide 60
mg based on clinical input data from the placebo (BSC)-
treated arms of the A6181111 [17] and RADIANT-3
[18] trials respectively (Table 6). In the analysis based on
the A6181111 trial, treatment with ”’Lu-Dotatate re-
sulted in an incremental gain in quality-adjusted life ex-
pectancy of 2.61 QALYs, whilst the corresponding figure
for the analysis based on data from the RADIANT-3
trial was 1.68 QALYs. In both analyses lifetime costs

Table 5 Summary findings of sensitivity analyses for '”’Lu-Dotatate versus octreotide LAR 60 mg in GI-NET

Analysis Costs, GBP Quality-adjusted life ICER, GBP % change
expectancy, QALYs per QALY from base
77Lu-Dotatate  Octreotide Delta '"’Lu-Dotatate Octreotide Delta case
60 mg 60 mg

Base case analysis 84,990 49,289 35,701 325 192 133 26,830 —
Time horizon 5 years 75,715 44,896 30,818 237 1.71 0.66 47,013 7523
Time horizon 10 years 86,710 48,758 37951 295 1.89 1.06 35,986 3413
Discount rate 1.5% clinical 80,896 46,711 34,185 348 2.00 148 23,104 -13.88
outcomes, 6% costs
Efficacy; using MTC data for 89,728 49,022 40,706 3.09 1.90 1.19 34,478 2851
7Lu-Dotatate versus
octreotide
Efficacy; using MTC data for 89,728 68,0457 21,683  3.09 2537 0.56 39,169 4599
"7Lu-Dotatate versus
everolimus (RADIANT-4)
PFS utility from NETTER-1 84,990 49,289 35,701 3.14 1.90 1.24 28,750 7.16
PFS utility from real world study? 84,990 49,289 35701 326 1.94 1.32 26,855 0.09
’Lu-Dotatate RDI 86.4% (NETTER-1) 86,370 49,289 37081 325 192 133 27,866 3.86
Including palliative care costs 91,354 63,464 27,890 3.6 1.73 143 19,544 —27.15

Everolimus

PData from analysis of registry data from Guy’s and St Thomas’ Hospital, London. AAA data on file

HR hazard ratio, ICER incremental cost-effectiveness ratio, MTC mixed treatment comparison, PFS progression-free survival, QALY quality-adjusted life year, RDI
relative dose intensity
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Table 6 Summary cost-effectiveness findings in patients with P-NET

Analysis 77Lu-Dotatate Comparator A

P-NET, versus octreotide LAR 60 mg®
Total costs, GBP 117,922 52470 65,452
Quiality-adjusted life years, QALYs 4.78 216 261
ICER, GBP per QALY gained 25,068

P-NET versus sunitinib
Total costs, GBP 113,423 81,303 32,119
Quality-adjusted life expectancy, QALYs 488 292 1.96
ICER, GBP per QALY gained 16,390

P-NET versus everolimus
Total costs, GBP 108,445 70,974 37472
Quiality-adjusted life expectancy, QALYs 412 269 144
ICER, GBP per QALY gained 26,103

“Based on MAIC data obtained from the placebo arm of the A6181111 trial of sunitinib [17]
GI-NET gastrointestinal neuroendocrine tumor, ICER incremental cost-effectiveness ratio, LAR long-acting release, MAIC matched adjusted indirect comparison, P-

NET pancreatic neuroendocrine tumor, QALY quality-adjusted life year
Numerical discrepancies due to rounding

were higher in the '"“Lu-Dotatate arm, driven by higher
drug acquisition costs, which resulted in ICERs of GBP
25,068 and GBP 29,964 per QALY gained based on
A6181111 and RADIANT-3 trial data, respectively. It
should be noted that although clinical input data for the
P-NET analyses were sourced from an MAIC, which ad-
justs for differences between patient baseline characteris-
tics, the analysis is nevertheless based on an indirect
comparison and results should therefore be interpreted
with caution owing to between-trial differences.

When compared with sunitinib in P-NET patients,
treatment with '"’Lu-Dotatate was associated with a
projected gain in quality-adjusted life expectancy of 1.96
QALYs (4.88 QALYs with '"“Lu-Dotatate versus 2.92
QALYs with sunitinib). 75% (1.46 QALYs) of the incre-
mental benefit in quality-adjusted life expectancy was
accrued in the PFS state, with the remaining 25% (0.50
QALYs) accrued in the PPS state. Total mean per pa-
tient costs were GBP 32,119 higher in the /“Lu-Dotatate
arm than in the sunitinib arm, which was largely driven
by higher drug acquisition and administration costs in
the '"“Lu-Dotatate arm. The gain in quality-adjusted life
expectancy combined with higher lifetime costs resulted
in an ICER of GBP 16,390 per QALY gained for '"’Lu-
Dotatate arm versus sunitinib.

In the comparison with everolimus, treatment with
7Lu-Dotatate was associated a gain in quality-
adjusted life expectancy of 1.44 QALYs, 76% of which
(1.09 QALYs) was due to increased time spent in the
PES state. Total mean lifetime costs were also GBP
37,472 higher lifetime costs leading to an ICER of
GBP 26,103 per QALY gained for '’“Lu-Dotatate
compared with everolimus.

Discussion

The analysis presented here is one of the first eco-
nomic analyses to date that examines the cost-
effectiveness of treatment with '““Lu-Dotatate in
patients with unresectable or metastatic GI-NET and
P-NET with disease progression and is the first eco-
nomic analysis of PRRT specific to Scotland. In the
analysis in patients with GI-NET, '7“Lu-Dotatate was
compared with octreotide 60 mg LAR. In patients
with P-NET '”’Lu-Dotatate was compared with
octreotide 60mg LAR (although not indicated
octreotide 60 mg LAR was used for consistency with
the GI-NET analysis and equivalence with BSC was
assumed), sunitinib and everolimus, respectively. In
all comparisons performed in both GI-NET and P-
NET, treatment with '"“Lu-Dotatate was associated
with a projected ICER below GBP 30,000 per QALY
gained relative to the comparator treatment. Al-
though no formal willingness-to-pay threshold exists
in Scotland, interventions with ICERs below GBP 30,
000 are generally regarded as being cost-effective.
Consequently, from the healthcare payer perspective,
77Lu-Dotatate may be regarded a cost-effective op-
tion versus currently available treatments for patients
with unresectable or metastatic GEP-NETs experien-
cing disease progression. Indeed, in July 2018, the
SMC published guidance accepting ’’Lu-Dotatate
for use in unresectable or metastatic, progressive,
well differentiated, somatostatin receptor-positive
GEP NETs in adults on the basis of consideration of
clinical evidence from the NETTER-1 and ERAS
MUS studies and cost-effectiveness analyses per-
formed using the model presented here [11].
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GEP-NETs are a heterogenous group of tumors and
there are frequently distinct differences in the aggres-
siveness and genomic and clinical profiles of tumors
based on their site of origin [31]. It is possible that the
notable difference in the gain in quality-adjusted life ex-
pectancy between GI-NET and P-NET patients treated
with '”’Lu-Dotatate when compared with octreotide
may be reflective of underlying differences in molecular
biology between GI-NET and P-NET. Indeed, response
to PRRT has been shown to be influenced by several fac-
tors including site of tumor origin and degree of SSRT
expression [32]. Despite similar ICERs in comparisons
with octreotide, the mean incremental gain in quality-
adjusted life expectancy associated with '’“Lu-Dotatate
versus octreotide was 1.33 QALYs for GI-NET, but over
2.6 QALYs for P-NET. Similarly, gains in quality-
adjusted life expectancy for P-NET patients treated with
77Lu-Dotatate relative to sunitinib and everolimus were
1.96 QALYs and 1.44 QALYs, respectively. Collectively,
these results suggest that the incremental clinical benefit
associated with the use of '”“Lu-Dotatate is particularly
pronounced in patients with P-NET and that ’’Lu-Dota-
tate represents an important advance in the treatment of P-
NET, particularly given that historically P-NETs have been
associated with poor prognosis. Indeed, the extended PFS
and overall survival associated with '”"Lu-Dotatate have
been recognized and this is reflected in guidelines specific
to Scotland and also in European guidelines [33, 34]. Specif-
ically, guidance published by the Scottish Neuroendocrine
Tumor group advocates the use of radiolabeled somato-
statin analogues for patients who have “significant disease
demonstrated on "In-octreotide scintigraphy and accept-
able renal function.” [34] The clinical evidence base for the
Scottish and European guidelines included the phase III
NETTER-1 trial and the phase I/II ERASMUS trial, both of
which were used to inform the cost-effectiveness ana-
lysis presented here. It should be noted that the find-
ings of analysis of '”’Lu-Dotatate versus sunitinib and
everolimus in patients with P-NETs should be inter-
preted with caution as these are based on indirect
comparisons and between-trial differences should be
taken into account. At present, the use of indirect
comparisons is necessary as there are no data avail-
able from head-to-head clinical trials. However, the
COMPETE trial [35] (NCT03049189) is an ongoing
trial comparing PRRT (*”’Lu-edotreotide) with evero-
limus in inoperable, progressive, somatostatin-receptor
positive GEP-NETs and will provide data that can be
utilized in future health economic analyses.

Although the ICERs reported in this analysis were
below GBP 30,000 per QALY gained for all comparisons,
drugs for orphan indications frequently have higher
ICERs relative to more common conditions. For
example, in England and Wales, the average ICER for
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oncology drugs funded by NHS England’s Cancer Drugs
Fund (CDF) has been estimated at GBP 75,086 per
QALY gained [36]. In the National Institute of Health
and Care Excellence (NICE) evaluation of '”“Lu-Dota-
tate, NICE concluded that for the GI-NETs ICERs for
7Lu-Dotatate versus comparator treatments were
within acceptable limits [37]. NICE also deemed that for
P-NETs '"’Lu-Dotatate fulfilled the criteria for end of
life care and was considered to be cost-effective versus
currently available treatments.

In Scotland, a series of reforms were instigated in
2014, which were designed to increase patient access to
new drugs for orphan diseases, such as some types of
GEP-NETs, as well as drugs used for end of life care (de-
fined as a disease stage where death usually occurs
within 3 years) [38]. The SMC have also previously re-
ported that higher ICERs and/or greater uncertainty may
be accepted for new treatments for orphan diseases or
for agents that confer a considerable improvement in life
expectancy (i.e. a median gain in life expectancy of 3
months or more) or in quality-adjusted life expectancy
[39]. The clinical evidence base for *”’Lu-Dotatate sug-
gest that '”’Lu-Dotatate does indeed fulfil these criteria
in terms of providing substantial clinical benefits relative
to the currently available standard of care. In the NETT
ER-1 trial, median OS in the '”“Lu-Dotatate was not yet
reached at the time of the primary analysis, however, in
post-hoc analysis the median PFS was 28.4 months for
77Lu-Dotatate and 8.5 months for octreotide, thereby
showing that '"“Lu-Dotatate results in a significant im-
provement in PFS. The gain in quality-adjusted life ex-
pectancy with '"’Lu-Dotatate was also substantial,
conferring an incremental benefit of over 1.3 QALYs
relative to all comparators included in the analysis.

Although the survival related benefits are marked, the
limitations of the present analysis should be noted to
properly contextualize the findings. Firstly, costs associ-
ated with palliative care were not included in the ana-
lysis, which given the notable differences between
different treatments in terms of PFS and OS may have
influenced the results. For the secondary analyses, in the
absence of head-to-head trial data, it was necessary to
utilize clinical input data from indirect comparisons and
a single-arm non-randomized study of '“Lu-Dotatate.
Heterogeneity between different study populations is a
key limitation in terms of indirect comparisons; how-
ever, for the analyses in P-NET patients MAICs were
used to adjust for differences in patient characteristics
across studies. A further limitation associated with the
use of clinical input data from the A6181111 and RADI
ANT-3 trials, as noted in a previous analysis performed
by Mujica-Mota et al. [40], was the high rate of treat-
ment switching reported in both of these trials. This
may in turn have had a considerable impact in terms of
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the uncertainty around efficacy estimates for sunitinib
and everolimus. A further limitation associated with the
use of input data from any randomized controlled trial is
the generalizability of the efficacy results of trials to
routine clinical practice. A proportion of patients
encountered in routine clinical practice may have poor
prognostic factors such as poor performance status or
active brain metastases that would have precluded entry
to clinical trials. However, whilst the proportion of pa-
tients with poor prognostic factors may influence the ef-
fectiveness of '’“Lu-Dotatate in routine clinical practice,
it is also feasible that this would influence the effective-
ness of comparator treatments to approximately the
same degree and is therefore unlikely to influence the
overall conclusions of the cost-effectiveness analysis.

Conclusions

Overall, the findings of the analysis suggest that, in
Scotland, '”“Lu-Dotatate is associated with substantial
survival benefits in patients with GEP-NETs relative to
octreotide-containing BSC, sunitinib and everolimus,
and is likely to be cost-effective compared with currently
available treatments including octreotide, everolimus
and sunitinib.
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