N I c National Institute for
Hedalth ang Care Excellencea

Single Technology Appraisal

Selpercatinib for RET fusion-positive
advanced non-small-cell lung cancer
[ID3743]

Committee Papers

© National Institute for Health and Care Excellence [2021]. All rights reserved. See Notice of Rights. The content
in this publication is owned by multiple parties and may not be re-used without the permission of the relevant
copyright owner.



N I c National Institute for
Hedalth ang Care Excellencea

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
SINGLE TECHNOLOGY APPRAISAL

Selpercatinib for RET fusion-positive advanced non-small-cell lung cancer
[ID3743]

Contents:
The following documents are made available to consultees and commentators:

The final scope and final stakeholder list are available on the NICE website.

1. Company submission from Eli Lilly

2. Clarification questions and company responses

3. Patient group, professional group and NHS organisation submission
from:
a. Roy Castle Lung Cancer Foundation

4. Evidence Review Group report prepared by Liverpool Reviews and

Implementation Group

5. Evidence Review Group — factual accuracy check
6. Technical engagement response from Eli Lilly
7. Technical engagement responses & expert statements from experts:
a. Professor James Spicer, clinical expert nominated by NCRI-ACP-RCP-
RCR
8. Technical engagement response from consultees and commentators:
a. Roche
9. Evidence Review Group critique of company response to technical

engagement prepared by Liverpool Reviews and Implementation Group

Any information supplied to NICE which has been marked as confidential, has been
redacted. All personal information has also been redacted.

© National Institute for Health and Care Excellence [2021]. All rights reserved. See Notice of Rights. The content
in this publication is owned by multiple parties and may not be re-used without the permission of the relevant
copyright owner.



NATIONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE

Single technology appraisal

Selpercatinib for RET fusion-positive advanced
non-small cell lung cancer [ID3743]

Document B

Company evidence submission

October 2020
File name Version Contains confidential | Date
information
ID3743_Selpercatinib | Final Yes 19th October 2020
NSCLC_Document
B_19.10.2020
[REDACTED]

Company evidence submission template for selpercatinib for RET fusion-positive advanced
non-small cell lung cancer [ID3743]

© Eli Lilly and Company Ltd. (2020). All rights reserved Page 1 of 231



Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in

a box.

Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere

within the highlighted text and type. Your text will overwrite the highlighted section.
To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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Figure 54. DSA tornado diagram for selpercatinib vs pembrolizumab (PD-L1250%) in the first line
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Figure 55. DSA tornado diagram for selpercatinib vs nintedanib + docetaxel in the second line
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Figure 56. DSA tornado diagram for selpercatinib vs atezolizumab in the second line setting.. 213
Figure 57. DSA tornado diagram for selpercatinib vs nivolumab (PD-L121%) in the second line
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Figure 58. DSA tornado diagram for selpercatinib vs pembrolizumab (PD-L121%) in the second
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Abbreviations

Acronym Definition
ACIC Academic/commercial in confidence
ACTH Adrenocorticotropic hormone
AFT Accelerated failure time
AIC Akaike information criterion
AKT Protein kinase B
ALK Anaplastic lymphoma kinase
ALT Alanine transaminase
ASCO American Society of Clinical Oncology
AST Aspartate aminotransferase
AUC Area under curve
BIC Bayesian information criteria
BID Twice daily
BNF British nation formulary
BOR Best objective response
BSA Best surface area
CBR Clinical benefit rate
CDF Cancer Drugs Fund
CEA Carcinoembryonic antigen
CGDB Clinico-Genomic database
CHMP Committee for Medicinal Products for Human Use
CLIA Clinical Laboratory Improvement Amendments
CNS Central nervous system
CTCAE Common Terminology Criteria for Adverse Events
DLT Dose limiting toxicity
DNA Deoxyribonucleic acid
DOC Docetaxel
DOCK Dedicator of cytokinesis
DOR Duration of response
DSA Deterministic sensitivity analysis
DSU Decision Support Unit
ECG Echocardiograms
ECOG Eastern Cooperative Oncology Group
EGFR Epidermal growth factor receptor
EHR Electronic health record
EMA European Medicines Agency
EORTC European Organisation for Research and Treatment of Cancer
ERG Evidence Review Group
ESMO European Society for Medical Oncology
FISH Fluorescence in-situ hybridisation
HSUV Health state utility value
HTA Health technology appraisal
IAS Integrated Analysis Set
ICER Incremental cost-effectiveness ratio
ICERS Incremental cost-effectiveness ratios
IPD Individual patient data
IPI Ipilimumab
IRC Independent Review Committee
ITC Indirect treatment comparison
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ITT Intention to treat

JAK Janus kinase

KRAS Kirsten rat sarcoma

LPS Lansky Performance Score

LTFU Lost to follow-up

LYG Life years gained

MAPK Mitogen-activated protein kinase

MKI Multi-kinase inhibitor

MTC Medullary thyroid cancer

MTD Maximum tolerated dose

NCCN National Comprehensive Cancer Network
NCI National Cancer Institute

NGS Next generation sequencing

NHS National Health Service

NICE National Institute for Health and Care Excellence
NMA Network meta-analysis

NSCLC Non-small cell lung cancer

ORR Objective response rate

OSAS Overall Safety Analysis Set

PAS Patient Access Scheme

PASLU Patient Access Scheme Liaison Unit
PCR Polymerase chain reaction

PEM Pemetrexed

PFS Progression free survival

PPI Proton pump inhibitor

PPS Post-progression survival

PRO Patient reported outcomes

PSA Probabilistic sensitivity analysis

PSS Personal Social Services

PSSRU Personal Social Services Research Unit
QALY Quality-adjusted life year

QLQ Quality of life questionnaire

RANO Response assessment in neuro-oncology criteria
RBC Red blood cell

RCT Randomised control trial

RDI Relative dose intensity

RECIST Response evaluation criteria in solid tumours
RET Rearranged during transfection

ROS-1 C-ros oncogene 1

SACT Systemic Anti-Cancer Therapy

SAE Serious adverse event

SAS Safety Analysis Set

SCE Summary of Clinical Efficacy

SFU Safety follow-up

SLR Systematic literature review

SRC Safety Review Committee

STAT Signal transducer and activator of transcription
TEAE Treatment emergent adverse event

TKI Tyrosine kinase inhibitor

TMLE Targeted minimum loss-based estimation
TPS Tumour proportion score

TSD Technical support document

TTD Time to treatment discontinuation
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The objective of this submission is to present the clinical and cost-effectiveness of selpercatinib
(Retsevmo®) within its anticipated marketing authorisation for the treatment of people with
advanced, rearranged during transfection (RET) fusion-positive, non-small cell lung cancer
(NSCLC) who require systemic therapy. Selpercatinib is intended for use in both first line
(treatment naive) and second line (pre-treated patients who have received one or more prior
therapies) patient populations, but is expected to be used in the first line setting (on confirmation
of RET fusion-positive status) in the majority of cases in consideration of its clinical effectiveness
(see Section B.2).

The decision problem addressed within this submission is outlined in Table 1.

Eli Lilly and Company are actively seeking funding from the Cancer Drugs Fund (CDF) for
selpercatinib in RET fusion-positive NSCLC, given the immaturity of the survival data presented
in this submission. This uncertainty will be resolved as further survival data becomes available
from LIBRETTO-001." Eli Lilly and Company additionally acknowledge that no direct comparative
data are currently available for selpercatinib in RET fusion-positive NSCLC, however, direct
comparative results for the efficacy of selpercatinib versus an active comparator will be available
in first line patients with advanced or metastatic RET fusion-positive NSCLC from LIBRETTO-
431, an ongoing Phase lll trial.? Uncertainties around the generalisability of participants included
within LIBRETTO-001 to the English context, as well as uncertainties around the prevalence of
RET fusions in NSCLC, are anticipated to be resolved with further data collection from the NHS
England Systemic Anti-Cancer Therapy (SACT) dataset.?
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Table 1. The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

For people with non-squamous
NSCLC whose tumours express
programmed death ligand-1 (PD-L1)
with at least a 50% tumour
proportion score:

e Pembrolizumab monotherapy

e Pembrolizumab combination with
pemetrexed and platinum
chemotherapy? (subject to NICE
appraisal)

For people with non-squamous
NSCLC whose tumours express
PD-L1 with a tumour proportion
score below 50%:

e Pembrolizumab combination with
pemetrexed and platinum
chemotherapy? (subject to NICE
appraisal)

e Pembrolizumab + pemetrexed +
platinum chemotherapy?®¢
(TAS57) (all patients)

e Pembrolizumab (TA531) (PD-
L1250%)

e Atezolizumab + bevacizumab +
carboplatin + paclitaxel (TA584)
(PD-L1 TPS<50%)

Second line non-squamous
NSCLC:

e Pembrolizumab (TA428) (PD-
L121%)

e Nivolumab® (TA484) (PD-
L121%)

e Atezolizumab (TA520) (all
patients)

Population People with advanced RET fusion- | People with advanced, non- RET fusions rarely occur in NSCLC
positive NSCLC who require squamous, RET fusion-positive tumours with squamous histology.*
systemic therapy NSCLC who require systemic NSCLC patients participating within

therapy LIBRETTO-001 were identified to
have non-squamous histology in the
overwhelming majority of cases,
and consequently the target
population has been restricted to
mirror this in the submission

Intervention Selpercatinib Selpercatinib (160 mg) BID In line with final NICE scope

Comparator(s) Untreated (non-squamous): First line non-squamous NSCLC: | The target population has been

restricted to patients with non-
squamous histology, in line with the
population of the LIBRETTO-001
study.” As a result, comparators
presented in the final scope relevant
to the squamous population are not
included in the submission®

In the first line population, Eli Lilly
and Company’s market share data
indicate that immunotherapy is
replacing existing chemotherapy in
routine clinical practice (see Section
B.1.3.2). Consequently, platinum
doublet chemotherapy (NG122 or
TA181) and pemetrexed +
carboplatin/cisplatin (NG122) were
not considered to be appropriate
comparators to selpercatinib
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e Atezolizumab + bevacizumab +
carboplatin + paclitaxel

e Chemotherapy® + platinum
drug® + pemetrexed
maintenance treatment

For people with adenocarcinoma or
large-cell carcinoma whose tumours
express PD-L1 with a tumour
proportion score below 50%:

e Pemetrexed + platinum drug? (£
pemetrexed maintenance
following cisplatin only)

Previously treated disease (non-

squamous):

For people with non-squamous
NSCLC PD-L1 250%:

e Platinum doublet therapy®

e Pemetrexed + carboplatin

e Docetaxel (for adenocarcinoma
histology) with or without
nintedanib

o Best supportive care

For people with non-squamous

NSCLC PD-L1 <50%:

e Atezolizumab monotherapy

e Atezolizumab with
bevacizumab, carboplatin and
paclitaxel (only after failed initial
EGFR or ALK targeted
treatment)

e Pembrolizumab monotherapy

Docetaxel with nintedanib
(TA347) (all patients)

In the second line population,
atezolizumab with bevacizumab,
carboplatin and paclitaxel has not
been included as a comparator.
NICE guidance (TA584)
recommends this treatment only
after failed initial epidermal growth
factor receptor (EGFR) or anaplastic
lymphoma kinase (ALK) targeted
treatment. However, RET fusions
tend to be mutually exclusive with
other major lung cancer oncogenic
drivers,® and therefore this
combination was not considered to
be an appropriate comparator to
selpercatinib

Ely Lilly and Company’s market
share data also indicate that
platinum doublet chemotherapy
(e.g. gemcitabine + platinum
chemotherapy) (NG122) and
pemetrexed + carboplatin (NG122)
comprise a small UK market share
in the second line setting (see
Section B.1.3.2). Declining use of
platinum doublet chemotherapy
(NG122) and pemetrexed +
carboplatin (NG122), due to
increasing use of immunotherapies,
means that these regimens were
not considered to be relevant
comparators for second line patients
in this submission

Based on clinical feedback received
by Eli Lilly and Company, docetaxel
monotherapy (TA347) was not
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¢ Nivolumab monotherapy included as a comparator as
o Docetaxel (for adenocarcinoma combination treatment (docetaxel

histology) with or without with nintedanib) is preferentially
nintedanib used in clinical practice

e Best supportive care

Untreated (squamous):

For people with squamous NSCLC

whose tumours express PD-L1 with

at least a 50% tumour proportion

score:

e Pembrolizumab monotherapy

e Pembrolizumab with carboplatin
and paclitaxel (subject to NICE
appraisal)

For people with squamous NSCLC

whose tumours express PD-L1 with

a tumour proportion score below

50%:

e Chemotherapy (gemcitabine or
vinorelbine) in combination with
a platinum drug (carboplatin or
cisplatin)

e Pembrolizumab with carboplatin
and paclitaxel (subject to NICE
appraisal)

Previously treated disease

(squamous):
For people with squamous NSCLC

PD-L1 >50%:

e Gemcitabine with carboplatin or
cisplatin

e Vinorelbine with carboplatin or
cisplatin
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e Docetaxel
e Best supportive care

For people with squamous NSCLC
PD-L1 <50%:

e Atezolizumab

e Nivolumab

e Pembrolizumab

e Docetaxel

e Best supportive care

Outcomes

e Overall survival (OS)
e Progression free survival (PFS)
e Response rate

e Time to treatment
discontinuation

e Adverse effects of treatment

e Health-related quality of life
(HRQol)

Primary:
e Objective response rate (ORR)

Secondary:

e Duration of response (DOR)
e PFS

e OS

HRQoL:

e European Organisation for
Research and Treatment of
Cancer (EORTC) quality of life
questionnaire C-30 (QLQ-C30)

Safety outcomes:
e Adverse events (AEs)

In addition to outcomes listed in the
final NICE scope, duration of
response is also considered as part
of this submission

Time to treatment discontinuation
for selpercatinib was explored as
part of the cost-effectiveness
analysis (Section B.3.3.3)

Economic analysis

e The reference case stipulates
that the cost effectiveness of
treatments should be expressed
in terms of incremental cost per
quality-adjusted life year (QALY)

e The reference case stipulates
that the time horizon for

e A cost-effectiveness analysis
has been conducted for
selpercatinib versus relevant
comparators

e As per the NICE reference
case, cost-effectiveness is
expressed in terms of

e Given the transition to testing by
next generation sequencing
(NGS) at Genomic Hubs is
expected in England during the
technology appraisal process,
local costs of testing for RET are
not included in the economic
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estimating clinical and cost
effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared

Costs will be considered from an
National Health Service (NHS)
and Personal Social Services
(PSS) perspective

The availability of any
commercial arrangements for the
intervention, comparator and
subsequent treatment
technologies will be taken into
account. The availability of any
managed access arrangement
for the intervention will be taken
into account

The use of selpercatinib in
NSCLC is conditional on the
presence of RET gene fusion.
The economic modelling should
include the costs associated with
diagnostic testing for RET in
people with advanced NSCLC
cancer who would not otherwise
have been tested. A sensitivity
analysis should be provided
without the cost of the diagnostic
test

incremental cost per QALY

e Costs are considered from the
perspective of the NHS and
PSS

e Alifetime horizon is used to
capture all costs and benefits
associated with selpercatinib
and its comparators

analysis

Therefore, submission results
are presented at list price. It was
not possible to include discounts
for comparators due to
confidentiality

¢ With the release of NHS
England’s new test directory,
which includes RET NGS testing
for NSCLC, the cost of testing for
RET gene fusion was considered
an absorbed cost’

Subgroups to be considered

If evidence allows, a subgroup
analysis will be performed by
previous therapy

First and second line patient
populations

In line with final NICE scope
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The availability and cost of
biosimilar and generic products
should be taken into account

Special considerations
including issues related to
equity or equality

NA

In the technology appraisal of
entrectinib for treating c-ros
oncogene 1 (ROS1)-positive
advanced NSCLC (TA643),
concerns related to inequitable
access to targeted treatments, due
to regional variation in molecular
testing practices, were discussed. In
England, the transition to NGS
testing, completed at Genomic
Hubs, means it will be possible to
test for RET rearrangements
routinely alongside other oncogenic
drivers in a standardised manner
across different centres. As such,
this equality consideration is not
expected to be a concern in this
submission

None

Footnotes: 2Carboplatin or cisplatin; PDocetaxel, gemcitabine, paclitaxel or vinorelbine; Cisplatin or carboplatin and either docetaxel, gemcitabine, paclitaxel or vinorelbine;

dNICE appraisal following Cancer Drugs Fund exit.

Abbreviations: AE: adverse events; ALK: anaplastic lymphoma kinase; BID: twice daily; CDF: Cancer Drugs Fund; DOR: duration of response; EGFR: epidermal growth factor
receptor; EORTC QLQ-C30: European Organisation for Research and Treatment of Cancer quality of life questionnaire C-30; HRQoL: health-related quality of life; NA: not
applicable; NHS: National Health Service; NICE: National Institute for Health and Care Excellence; NSCLC: non-small cell lung cancer; ORR: objective response rate; OS; overall
survival; PAS: Patient Access Scheme; PASLU: Patient Access Scheme Liaison Unit; PD-L1: programmed death-ligand 1; PFS: progression free survival; PSS: personal social

services; QALY: quality-adjusted life year; RET: rearranged during transfection; ROS-1: c-ros oncogene 1; UK: United Kingdom.
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B.1.2 Description of the technology being appraised

A summary of the mechanism of action, marketing authorisation status, administration
requirements and costs of selpercatinib for advanced RET fusion-positive NSCLC is provided in

Table 2.

Table 2. Technology being appraised

UK approved name and brand
name

Selpercatinib (Retsevmo ®)

Mechanism of action

Selpercatinib is a first-in-class, orally available, highly
selective small molecule inhibitor of fusion, mutant and wild-
type products involving the proto-oncogene RET tyrosine
kinase receptor.2 Administration of selpercatinib inhibits cell
growth in tumour cells that exhibit increased RET activity®

Marketing authorisation/CE mark
status

A conditional marketing authorisation application for
selpercatinib for the treatment of RET fusion-positive NSCLC
was submitted to the European Medicines Agency (EMA) on
and a positive opinion from the Committee for
Medicinal Products for Human Use (CHMP) is expected in

Indications and any restriction(s)
as described in the summary of
product characteristics (SmPC)

Selpercatinib as monotherapy is indicated for the treatment
of adults with:

Method of administration and
dosage

Oral 160 mg (2 x 80 mg capsules), BID. 40 mg capsules are
also available for patients who require dose adjustments

Additional tests or investigations

An accurate and validated assay for RET is necessary for the
selection of RET fusion-positive patients for treatment with
selpercatinib. In England, this will involve NGS at designated
Genomic Hubs

List price and average cost of a
course of treatment

The list price of a 60 hard capsule pack of 80 mg or 40 mg

selpercatinib is £ . The cost of a 28-day cycle of
selpercatinib is £

Patient access scheme (if
applicable)

Abbreviations: BID: twice daily; CHMP: Committee for Medicinal Products for Human Use; EMA: European
Medicines Agency; NGS: next generation sequencing; NICE: National Institute for Health and Care Excellence;
NSCLC: non-small cell lung cancer; PAS: Patient Access Scheme; PASLU: Patient Access Scheme Liaison Unit;

RET: rearranged during transfection.
Source: Selpercatinib Draft SmPC.8

Company evidence submission template for Selpercatinib for RET fusion-positive advanced

non-small cell lung cancer [ID3743]
© Eli Lilly and Company Limited (2020). All rights reserved

Page 19 of 231




B.1.3 Health condition and position of the technology in the

treatment pathway

Summary of the health condition
Disease overview

e Lung cancer is the third most common cancer in England.® NSCLC accounts for between 80—
85% of lung cancer cases, with 1-2% of these cases estimated to exhibit a RET-fusion; this
equates to an estimated 137 adults (first line: 102; second line: 35) testing positive in England
and Wales in 20214 10. 11

e The prognosis for patients with NSCLC is highly dependent upon disease stage at diagnosis.
Approximately 50% of cases are diagnosed at advanced stages in England, with only 40% of
lung cancer patients, as a broad category, surviving >1 year following diagnosis.'® '? There is
limited data on life expectancy for RET fusion-positive patients, although real-world evidence
indicates that this may be similar to patients with other oncogenic drivers™3

e NSCLC represents a humanistic and economic burden on society. Patients diagnosed with
NSCLC report lower health-related quality of life scores than the general population.’ > The
financial cost of lung cancer to the economy in England was estimated to be £307 million in
2010 through direct (medical) and indirect (loss of productivity) costs to society'®

e Selpercatinib is a highly selective RET kinase inhibitor, that has shown promising activity in
advanced RET fusion-positive solid tumours”

Clinical pathway

o Patients with RET fusion-positive NSCLC currently do not have access to a targeted therapy in
England

e The transition to next generation sequencing panel tests for common oncogenic drivers (ALK
translocation, EGFR mutation, ROS-1 rearrangements and RET) performed at Genomic Hubs in
England, is anticipated to expedite the diagnostic process. This should allow clinicians to
prescribe targeted therapies, like selpercatinib, as first line treatment'®

e Platinum-based chemotherapy, immunotherapy or a combination of both are the conventional
first line therapies recommended by NICE for advanced NSCLC cancers that do not exhibit
recognised oncogenic rearrangements. Market share data indicates that immunotherapy is
replacing chemotherapy in routine clinical practice. Pembrolizumab combination therapy had a
high market share (Jilf) in Q3 of 2019"°

e For patients with advanced, non-squamous NSCLC who have progressed from first line therapy,
several therapeutic options are indicated depending on the first line treatment received. Best
supportive care is an option for those patients unfit for systemic therapy

Proposed position of selpercatinib

e Selpercatinib is appropriate for use as a first line treatment for patients with advanced, non-
squamous, RET fusion-positive NSCLC, replacing treatments currently recommended at this
treatment line. Based on market share data, it is expected that selpercatinib would primarily
replace pembrolizumab combination therapy'®

e Delays to identifying patients’ RET status, resulting from insufficient biopsy yields during
diagnosis, may necessitate use of selpercatinib in the second line setting.' Clinical instances
may also arise where treatment needs to progress without waiting for confirmation of oncogenic
driver status. Based on market share data and clinical feedback, selpercatinib would primarily
replace pembrolizumab, nivolumab or atezolizumab monotherapy, or docetaxel with
nintedanib®

e Should selpercatinib subsequently be recommended by NICE, it would be the first RET kinase
inhibitor to be available in England and Wales and would fulfil an unmet need for a highly
effective, targeted treatment for patients with advanced NSCLC whose cancers are driven by an
oncogenic RET rearrangement
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B.1.3.1 Disease Overview

Disease background

Lung cancer is the third most common cancer in England, accounting for 12.7% of all new cases,
with 38,906 people newly diagnosed in England in 2017.° By gender, lung cancer is the second
most common type of cancer for both males and females, and by age, it is classified in the top
three most common cancers for men and women over 55 years.® Lung cancer is also the leading
cause of cancer-related death in England, with an age-standardised mortality rate for women and
men of 46.1 and 65.8, respectively per 100,000 in 2017.° As such, lung cancer represents a key
clinical and public health challenge.%- 2°

Lung cancer is termed “primary” when tumours first originate in lung tissue, usually in the cells
lining the bronchi and other parts of the lung (e.g. bronchioles or alveoli). Lung cancer is divided
into small cell lung cancer and NSCLC."® NSCLC accounts for the majority (80-85%)?' of cases
in UK and can be sub-divided further into three histological groups: adenocarcinoma (the most
common subtype in both men and women), large-cell undifferentiated carcinoma and squamous
cell carcinoma. Adenocarcinoma and large call undifferentiated carcinoma are frequently
considered together under “non-squamous” histology and combined account for approximately
70% of NSCLC tumours.'°

In addition, NSCLC can be further classified by genetic markers such as EGFR mutations, ALK
translocation and ROS-1 rearrangements.?? RET fusion-positive patients account for
approximately 1-2% of NSCLC cases and are most commonly seen in adenocarcinoma, but
have been reported in mixed adenosquamous histology.*

Rearranged during transfection tyrosine kinase

RET is a transmembrane receptor protein tyrosine kinase, which is present on the surface of
several tissue types in the nervous system, adrenal medulla and thyroid.* The RET protein is
encoded by the RET gene, which under normal circumstances plays a role in cell growth, division
and specialisation.?® Abnormal RET activation occurs through two mechanisms associated with
malignancy: mutations and fusions, with the latter typically present in NSCLC. Fusions are
generated by an inversion of the short and long arms of chromosome 10.2* Chromosomal
rearrangement in this way leads to the joining of a partner gene and the RET intracellular kinase
domain, which is preserved and activated in the resulting protein.?®

A number of independent genes have been reported to fuse with RET; the most commonly
reported fusion partner in NSCLC is KIF5B, reported in 50-70% of cases.* This leads to
abnormal activation of the protein and, in turn, downstream signalling in the cell, including
activation of MAPK, PIBK/AKT and JAK/STAT pathways.* Abnormal RET activity enhances cell
survival, proliferation, transformation, migration and angiogenesis, making RET fusions an
important oncogenic driver in NSCLC.?6

Patients exhibiting RET fusion-positive NSCLC share many clinical features with those patients
who have tumours driven by other oncogenic mutations, such as ALK, ROS-1 and EGFR.#
Patients with RET fusion-positive NSCLC are typically of a younger age (<60 years) with minimal
or no prior history of smoking."® Data from a retrospective real-world registry study
(IMMUNOTARGET registry, including patients from Europe, the US, Israel and Australia), found
that 66.7% of patients with RET fusion-positive tumours had never smoked (compared with 6.7%
who were current smokers) and that the median patient age was 54.5 years (range: 29-71).4 13
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27 RET fusions in NSCLC tumours have also been found to be associated with female gender
and Asian ethnicity.*

This patient profile contrasts to other subtypes of lung cancer, which are frequently associated
with smoking (72% of lung cancers cases in England are estimated to be attributable to smoking)
and older age (44% of new cases of lung cancer occurred in people 275 years between 2015—
2017 in the UK)."0-28.29 |n addition, RET fusions tend to be mutually exclusive with other major
lung cancer oncogenic drivers and therefore represent a unique molecular target.®

Studies reporting epidemiological data for RET fusion-positive NSCLC are limited in number and
by geography,?” with no studies reporting the prevalence of RET fusion-positive NSCLC patients
in the UK. Consequently, epidemiological data for RET-fusion positive NSCLC specifically in the
UK are currently restricted to estimates using available statistics. Using data from the Office of
National Statistics, the National Lung Cancer Audit database, Cancer Research UK and an upper
estimate of 2% for the occurrence of RET fusions from O’Leary 2019, 102 patients are estimated
to have advanced non-squamous NSCLC exhibiting a RET fusion molecular subtype in the first
line setting, whilst 35 patients are estimated to present with RET fusions in the second line
setting in England and Wales in 2021.4 11, 30, 31

Disease progression and prognosis

The prognosis for patients with NSCLC is highly dependent upon disease stage at diagnosis.
NSCLC can be categorised into four stages, with Stages IlIB (cancer spread to lymph nodes and
other organs in the chest) and IV (cancer spread to other parts of the body) grouped under the
classification “advanced”. The five-year survival rate for those diagnosed in earlier stages of
NSCLC disease is estimated to be between 53—-78%, which decreases to 2—13% for those
diagnosed at advanced stages.3? At earlier stages of disease, curative surgery remains a
treatment option, whilst at advanced stages of disease systemic therapies are used to delay
progression and extend survival for as long as possible.™

Nevertheless, a high proportion of NSCLC cases are currently diagnosed at an advanced stage
in England (46.8% were diagnosed at Stage IV in 2017), primarily because of the ambiguity of
common symptoms, which include fatigue, loss of appetite, cough and respiratory problems.'0 12
Untreated NSCLC is characterised by rapid growth and progression to more advanced stages of
disease, with a small untreated tumour lesion typically taking <1 year to progress to advanced
disease, serving to compound the effects of delayed diagnosis.33 34 As a result, prognosis for
lung cancer on the whole is poor, with only 40% of patients surviving >1 year following diagnosis
between 2012-2015, compared with >95% of English patients with a breast or prostate cancer
diagnosis.™

There is some evidence that prognosis for patients with RET fusion-positive NSCLC is similar to
those with NSCLC expressing other oncogenic drivers. Data from the IMMUNOTARGET registry
of patients diagnosed with advanced NSCLC compared PFS and OS from treatment initiation for
different molecular subtypes of NSCLC (N = 551 from 10 countries).'® Median PFS ranged
between 2.1-3.4 months, whilst median OS ranged between 10.0-21.3."2 The study reported the
joint lowest median PFS (2.1 months) and the highest median OS (21.3 months) for RET fusion-
positive NSCLC, but values remained within the range of other oncogenic drivers.'?

Brain metastases also occur frequently in patients with RET rearrangements, with an estimated
lifetime prevalence of 46% in Stage IV disease, resulting in additional symptoms (e.g. confusion,
headaches and changes in behaviour), complications to treatment and poorer patient
prognosis.®® A real-world evidence study estimated a significantly shorter life expectancy for

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 22 of 231



NSCLC patients with brain metastases (25.3 weeks) compared with patients with metastases in
the contralateral lung (50.5 weeks), bone (49.4 weeks), adrenal glands (48.7 weeks) and liver
(44.9 weeks) (p<0.01 for all comparisons).3¢

Burden of disease

NSCLC represents a humanistic and economic burden on society. Disease caused by NSCLC,
and the various therapies used to cure or manage it, impact the emotional and physical
functioning of patients.3”- 38 However, there is a paucity of data on the HRQoL impact of RET
fusion-positive NSCLC specifically. As such, the data presented here relates to NSCLC,
regardless of genomic alteration and/or biomarker expression, although this is anticipated to also
represent the experience of patients with RET fusion-positive NSCLC.

The symptomatic and HRQoL burden of NSCLC are closely related. The earliest stage of
NSCLC is often asymptomatic.3® However, as NSCLC progresses, patients experience greater
symptom burden and subsequently lower quality of life.*° Common physical symptoms of NSCLC
include fatigue (98%), loss of appetite (98%), respiratory problems (94%), cough (93%), pain
(90%) and blood in sputum (70%).3” At advanced stages, the cancer may spread to the lymph
nodes, brain, liver, adrenal glands or the bones, bringing additional symptoms associated with
the secondary tumour’s location.*!

The impact of NSCLC on physical HRQoL and functional status largely is related to these
symptoms. However, diagnosis, treatment and conversations around prognosis also impact the
mental health of patients, with depression reportedly affecting between 23—40% of patients,
whilst anxiety affects an estimated 16—23% of patients.?” In addition, physical symptoms of the
disease can cause distress, fatigue and create sleep problems that reduce cognitive
functioning.®” As a result of this impact on their physical and mental wellbeing, patients are
increasingly unable to complete activities perceived as “normal” in their family and social roles.%’

Consequently, the HRQoL in NSCLC patients is lower than in the general population.’ A 2018
systematic review highlighted that among patients receiving second line treatment for advanced
NSCLC, mean EuroQol-5D (EQ-5D) scores ranged between 0.53—-0.82, with the highest values
being associated with tyrosine kinase inhibitor treatment.’* A similar range was seen among
patients being treated for advanced NSCLC, where the treatment line was unspecified (0.53—
0.77)."* EQ-5D scores were worse for patients experiencing disease progression (0.55-0.69),
compared with those patients with stable/progression-free disease (0.66—0.76)."* All scores were
lower than the index EQ-5D score, calculated for the English general population (0.85).'°

The financial cost of lung cancer to the economy in England was estimated to be £307 million in
2010 through direct (medical) costs to the NHS and indirect costs (loss of productivity) to
society.'® Medical expenditure typically includes costs associated with medication, surgery,
radiotherapy, follow-up visits and the management of AEs. Neutropenia and granulocytopenia
are common adverse events associated with chemotherapy, severe cases for which may require
hospitalisation.*? Treatment costs typically increase with disease stage, with Stage | treatment
costs for NSCLC reported at £7,952 per patient in 2014, increasing to £13,078 for Stage V.43
Due to the impact of NSCLC on patients’ mental and physical health, their work life is also
negatively affected, leading to indirect costs to society through absenteeism, lost productivity and
early retirement.?’
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Selpercatinib

Selpercatinib is a highly selective inhibitor of fusion, mutant and wild-type products involving the
proto-oncogene receptor tyrosine kinase RET.** The drug acts as an inhibitor that controls the
RET kinase enzyme and prevents tumour cell growth.** Selpercatinib has shown promising
activity in advanced RET-positive solid tumours and is reportedly 250-fold more selective for RET
relative to other kinases (Figure 1).'” This specificity is anticipated to deliver both robust anti-
tumour activity, as well as a more favourable safety and tolerability profile compared to other
therapies currently available to treat advanced RET fusion-positive NSCLC patients in the UK.
Due to RET fusions predominantly occurring with lung adenocarcinoma, it is anticipated for
selpercatinib to be used in patients with non-squamous histology only.*

The safety and efficacy of selpercatinib has been assessed during an ongoing open-label single-
arm Phase /1l clinical trial (LIBRETTO-001) in patients with advanced solid tumours exhibiting
RET rearrangements. LIBRETTO-001 commenced in May 2017 with a Phase | dose-escalation
study designed to determine the maximum tolerated/recommended dose of selpercatinib.
Following Phase | dose-escalation, dose-expansion was initiated as part of Phase I, with
patients treated with 160 mg BID and the anti-tumour activity of selpercatinib analysed.*> Both
first line and second line patients with RET fusion-positive advanced NSCLC were included
within the Phase Il stage of the trial.

Due to the anticipated benefit to patients’ health to be realised through the early licensing of
selpercatinib, Eli Lilly and Company have applied for conditional marketing authorisation from the
EMA for adult patients with advanced RET fusion-positive NSCLC. Should selpercatinib
subsequently be recommended by NICE, it would be the first RET kinase inhibitor to be available
in England and Wales, and would fulfil an unmet need for a highly effective (see Section B.2),
targeted treatment for patients with advanced NSCLC whose cancers are driven by an oncogenic
RET rearrangement.

Figure 1. Representation of different kinase activity and the selectivity of selpercatinib for
RET tyrosine kinase
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Selpercatinib

Note: The diagram depicts the activity of different kinases. It highlights that multi-kinase drugs influence a wide
variety of kinases, frequently producing adverse side-effects. The specificity of selpercatinib to the RET kinase is
anticipated to provide enhanced efficacy and tolerability.

Abbreviations: RET: rearranged during transfection.

Source: Drilon et al. (2018).17
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B.1.3.2 Clinical pathway of care

NICE-recommended treatment pathway for advanced, non-squamous, RET fusion-positive
NSCLC

The treatment of NSCLC in the UK has been assessed by NICE through both published
guidelines (NG122) and previous technology appraisals (TAs).?? Given that selpercatinib is
anticipated to be the first RET kinase inhibitor on the market, NICE have not yet published any
guidance specifically for RET fusion-positive NSCLC. The treatment pathway for RET fusion-
positive NSCLC described below has therefore been informed by current guidance available from
NICE for the treatment of NSCLC more widely.

Treatment of NSCLC is dependent on the disease stage at diagnosis, cancer histology
(squamous and non-squamous) and the presence/absence of genomic drivers and biomarkers
(i.e. PD-L1 status; an immune checkpoint protein expressed on the surface of cancer cells).% 2
Biopsy for histological or cytological confirmation is therefore important for diagnosis and
informing treatment decisions.'® In England, key oncogenic drivers in NSCLC (EGFR, ROS1 and
ALK) were previously identified using fluorescence in-situ hybridisation (FISH) performed on
biopsy samples sequentially, increasing the time taken to make a molecular diagnosis. However,
the ongoing transition to NGS, completed in Genomic Hubs, will mean a panel of genetic
mutations, rearrangements and fusions (including RET-fusions) can be identified.'® This will
expedite the diagnostic process and allow clinicians to use targeted therapies, like selpercatinib,
as first line treatment.

For patients diagnosed with early stage NSCLC (Stage I-Il1A), treatments with curative intent are
indicated. These include surgery, radiotherapy, chemoradiotherapy and multimodality
treatment.?? However, for patients who present with, or progress to, advanced (Stage IlIB or IV)
NSCLC, treatments with curative intent are not suitable, and NICE recommends systemic anti-
cancer therapies, with treatment choice informed by the histology of the patient’s tumour
(squamous versus non-squamous), and with targeted treatments recommended for those
patients presenting with recognised genetic markers.??

It is standard clinical practice for patients with identified and treatable genetic markers to receive
treatments targeted at that genetic marker, rather than by their biomarker status (i.e. PD-L1
<50% or 250%). However, given that there are currently no treatments available in the UK that
target RET fusion-positive NSCLC, this patient population is currently treated with the same set
of therapies as patients not exhibiting genetic markers. This practice is supported by the finding
that patients with oncogene-driven NSCLC, such as RET fusion-positive, EGFR, ALK or ROS-1
positive patients, typically have just one genetic marker, and thus would not benefit from other
oncogene targeted therapies.?”- 46 As described previously, RET fusion-positive patients are
predominantly of non-squamous histology.* NICE recommends a number of therapy options for
patients without genetic markers presenting with first line (untreated), advanced, non-squamous
NSCLC, as presented in Figure 4. For patients who do not express any genetic markers nor
tumour protein markers (e.g. PD-L1) in the first line setting, NICE recommends treatment with
pembrolizumab combination therapy, which is currently under the CDF (TA557) and is being
reviewed for exit (ID1584).47- 4 A market share study performed by Eli Lilly and Company for all
non-squamous NSCLC, which included drugs for other genetic markers, found that
pembrolizumab combination therapy had a market share of ] in Q3 2019, giving it the highest
market share of therapies recommended for cancers expressing no genetic or protein markers.'®
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For patients with tumours expressing various levels of PD-L1, NICE recommends a number of
therapy options in the first line setting. This includes pembrolizumab monotherapy, which is
recommended for patients with a PD-L1 tumour proportion score (TPS) of 250% (TA531).4°
Atezolizumab in combination with bevacizumab, carboplatin and paclitaxel (atezolizumab
combination therapy) (TA584),%° pemetrexed in combination with carboplatin (NG122)?? and
platinum doublet chemotherapy (NG122 or TA181)%% 5" with or without subsequent pemetrexed
maintenance therapy (TA402 or TA190)%% 53 are recommended for patients with a PD-L1 TPS of
<50%. According to market share data collected by Eli Lilly and Company, pembrolizumab || ili
) i Q3 2019. Pemetrexed in combination with platinum chemotherapy
(either carboplatin or cisplatin) had a market share of.L whilst gemcitabine in combination with
platinum chemotherapy had a market share of . All other therapies, either monotherapies or
combinations, with market share under 1% were grouped. “Other monotherapies” had a
combined market share of ] while “other combinations” have a market share of [} Market share
data for top first line treatment regimens in non-squamous NSCLC in the UK are summarised in
Figure 2.

Figure 2. Recent market share data for first line treatment regimen in non-squamous
NSCLC in the UK

*May include targeted therapies

Notes 1: Base (treatment cases): Q3 2019: 218; Q2 2018: 203; Q2 2017: 191; Q4 2016: 210
Notes 2: Data labels are shown for the most recent time estimate available (Q3 2019)
Source: Eli Lilly and Company Ltd. Data on File.

For patients with advanced, non-squamous NSCLC who have progressed from first line therapy
to second line and beyond, NICE recommends a number of therapeutic options, as presented in
Figure 4.

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 26 of 231



With the exception of pembrolizumab and nivolumab, which are recommended in patients with
PD-L1 TPS 21% (TA428 and TA484), the remainder of therapies for second line patients are
biomarker-independent. Nivolumab (TA484) is currently recommended under the CDF, however,
it is under appraisal for exit with a draft positive recommendation currently under consultation
pending final publication on 21 October 2020 [ID1572]. Therapies recommended by NICE for
treatment of patients following first line chemotherapy, regardless of PD-L1 status, include
atezolizumab (TA520) and nintedanib in combination with docetaxel, or docetaxel monotherapy
(TA347). NICE also recommends treatment with pemetrexed in combination with carboplatin or
other platinum doublet chemotherapy (NG122) with or without subsequent pemetrexed
maintenance therapy (TA402 or TA190) following pembrolizumab monotherapy (TA531).
Following treatment with systemic anti-cancer therapies, or should patients not wish to receive
active therapy, patients may receive best supportive care.

Market share data collected by Eli Lilly and Company suggests that of therapies used at second
line for NSCLC, atezolizumab monotherapy had the highest share in Q3 of 2019 ().
Pembrolizumab monotherapy also had a high market share (), alongside nintedanib combined
with docetaxel (JJ), docetaxel monotherapy () and nivolumab (JJ). Platinum doublet
chemotherapy (e.g. gemcitabine and carboplatin) had a lower market share (), alongside
pemetrexed and cisplatin () and pemetrexed and carboplatin (JJ). Market share data for top
second line treatment regimens, including drugs for other genetic markers, in non-squamous
NSCLC in the UK are summarised in
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Figure 3.
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Figure 3. Recent market share data for second line treatment regimen in non-squamous
NSCLC in the UK

*May include targeted therapies

Notes 1: Base (treatment cases): Q3 2019: 218; Q2 2018: 203; Q2 2017: 191; Q4 2016: 210
Notes 2: Data labels are shown for the most recent time estimate available (Q3 2019)
Source: Eli Lilly and Company Ltd. Data on File.
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Figure 4. NICE-recommended treatment pathway for advanced, non-squamous, NSCLC

No gene mutation or fusion protein

Pembrolizumab (TA531)

Targetable gene mutation or fusion protein

Crizotinib Selpercatinib
(ID3742)

Platinum doublet Pemetrexed + Atezolizumab+ Pembrolizumab +
chemotherapy® carboplatin bevacizumab+ pemetrexed + platinum
(NG122 or TA181%) (NG122) carboplatin + chemotherapy
paclitaxel (TA584) (TAS57)

Pemetrexed
maintenance®
(TA402 or TA190)

First line

Second line

Selpercatinib Atezolizumab Docetaxel +/- Pembrolizumab Best Platinum doublet Pemetrexed
(1D3742) (TAS520) nintedanib if PD-L1 >1% supportive chemotherapy? +
(TA347)° (TA428) care (NG122) (NG122) carboplatin
(NG122)

Pemetrexed
maintenance®
(TA402 or TA190)

- PD-L1>1% - PD-L1250% - PD-L1<50% - Proposed addition - PD-L1 independent L-_‘ Cancer Drugs Fund - Targetable gene mutation or fusion?

aPlatinum doublet chemotherapy may include platinum-based chemotherapy (carboplatin/cisplatin) + paclitaxel, docetaxel gemcitabine or vinorelbine; or cisplatin + pemetrexed.
bTA181 (pemetrexed + cisplatin) and TA347 (nintedanib + docetaxel) recommend technologies in adenocarcinoma and large cell carcinoma and adenocarcinoma, respectively.
°Pemetrexed maintenance is only permitted after pemetrexed + cisplatin (not carboplatin).

dOther targeted treatments are represented in the pathway for illustrative purposes but are not indicated for patients with RET fusion-positive NSCLC.

Abbreviations: ALK: anaplastic lymphoma kinase; EGFR-TK: epidermal growth factor receptor tyrosine kinase; PD-L1: programmed death-ligand; RET: rearranged during
transfection; ROS-1; c-ros oncogene 1.
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Positioning of selpercatinib relative to the current treatment pathway

Selpercatinib, as a selective tyrosine kinase inhibitor (TKI) that targets RET-fusion positive
tumours, would be positioned as a first line treatment option for patients diagnosed with Stage
[lIB and IV non-squamous RET fusion-positive NSCLC. As selpercatinib will be the first RET
specific treatment available for these patients, it will fundamentally alter the current treatment
pathway by introducing a new treatable genetic marker. Consequently, there is no true
comparator for selpercatinib. In practice, selpercatinib is anticipated to substitute first line non-
targeted treatments, such as pembrolizumab combination therapy (TA557), for those patients
with a positive RET status.

Although molecular testing at Genomic Hubs should allow most patients to receive their RET
status prior to initiating treatment, delays may occur if initial biopsy yield is insufficient for testing
or if there is a clinical need to treat the patient prior to receipt of the test result.’® Selpercatinib
may therefore be positioned as a second line treatment for those patients who received previous
therapies prior to confirmation of RET status, primarily replacing non-targeted treatments such as
pembrolizumab monotherapy (TA428) and nivolumab monotherapy (TA484). A discussion of
comparator treatments is presented in Section 0.
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Unmet need for a RET-fusion targeted therapy in the current treatment pathway

Targeted treatment options for RET fusion-positive NSCLC, which offer improved clinical
effectiveness and tolerability compared with currently available treatments, represent an unmet
medical need. There are currently no approved targeted therapies for this indication available on
the NHS. Patients with advanced RET fusion-positive NSCLC instead receive the same
treatment options as those patients with no recognised oncogenic drivers.

As outlined in the treatment pathway (Figure 4), immunotherapies are the first line conventional
pharmacological therapy for advanced, non-squamous NSCLC cancers without recognised
mutations or fusions. Non-targeted chemotherapies are another option, although market share
data indicates declining use in clinical practice due to the preferential use of immunotherapy.’ A
real-world study of patient outcomes in the UK found that 45% of NSCLC patients treated with
first line chemotherapy subsequently received second line therapy.>* The median time to
progression was five months and median survival was 10 months.>* In addition, the toxic and
systemic nature of chemotherapy regimens means patients are highly likely to suffer from side
effects, which can significantly impact patients’ quality of life. The use of immunotherapy has
provided additional treatment options for NSCLC patients, although response rates remain below
50% in trials (CheckMate057: nivolumab ORR = 19%; KEYNOTE-189: pembrolizumab +
chemotherapy ORR = 47.6%).%° In addition, adverse events from immunotherapies can affect
one or several different systemic organ system, with an incidence of Grade 3 and higher
toxicities of 7-13%.%

Use of multi-target tyrosine kinase inhibitors (MKIs) has been trialled for RET fusion-positive
tumours, although use of MKIs by the NHS has not been approved.* 26 MKls have demonstrated
limited efficacy, with an ORR ranging between 16%-53% and a PFS of 2.2—7.3 months, as well
as concerning rates of high-grade toxicity due to off-target kinase inhibition.* 26 RET kinase
inhibitors with a higher specificity, like selpercatinib, therefore represent the most promising
treatment option for patients with advanced RET fusion-positive NSCLC and are anticipated to
bring benefits to patients in the NHS through improved efficacy and reduced toxicity, compared
with non-targeted chemotherapy.*

B.1.4 Equality considerations

It is not expected that this appraisal will exclude any people protected by equality legislation, nor
is it expected to lead to a recommendation that would have a different impact on people
protected by equality legislation compared to the wider population. Similarly, it is not expected
that this appraisal will lead to recommendations that have any adverse impact on people with a
particular disability or disabilities.

In the technology appraisal of entrectinib for treating ROS1-positive advanced NSCLC (TA643),
concerns related to inequitable access to targeted treatments, due to regional variation in
molecular testing practices, were addressed.®® In England, the transition to NGS testing,
completed at seven Genomic Hubs, means RET rearrangements can be tested for routinely
alongside other oncogenic drivers in a standardised manner across different centres. This
equality consideration should therefore not be a concern in this submission.
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B.2 Clinical effectiveness

(0}

(0}

(0}

Summary of clinical evidence for selpercatinib in RET fusion-positive NSCLC

e The efficacy of selpercatinib in RET fusion-positive NSCLC has been demonstrated in
LIBRETTO-001, a first in-human Phase /Il open-label trial®”

e The primary endpoint used in LIBRETTO-001 was objective response rate (ORR), defined as
the proportion of patients with a best objective response (BOR) of confirmed complete response
(CR) or partial response (PR) based on RECIST v1.1 and Independent Review Committee
(IRC) assessment:>”

In the first line trial population (Supplemental Analysis Set 1 [SAS1]) the ORR was
85% (33/39, 95% CI: 69.5-94.1)

In the second line trial population (Primary Analysis Set [PAS]) the ORR was 64%
(67/105; 95% Cl: 53.9-73.0)

In the second line trial population (Integrated Analysis Set [IAS]) the ORR was [}
(I

Selpercatinib treatment resulted in high tumour response rates in both first and
second line RET fusion-positive NSCLC patients, decreasing tumour size and
delaying disease progression

o Key secondary outcomes assessed during LIBRETTO-001 included duration of response
(DOR), PFS and OS by IRC assessment:

In the first line (SAS1) trial population, the median DOR was not reached (95%
Cl: 12.0—-not estimable [NE]) at the time of data cut-off, with death or progressive
disease (PD) observed in only |l patients in a median follow-up of

7.4 months®’

In the second line (PAS) trial population, the median DOR was 17.5 months (95%
Cl: 12.0-NE), with death or disease progression observed for i) patients in a
median follow-up of 12.1 months®’

In the second line (IAS) trial population, the median DOR was Il nmonths (-
). \vith death or disease progression observed in [l () patients in a
median follow-up of [ months

In the first line (SAS1) trial population, the median PFS by IRC assessment was
not reached (95% CI: 13.8—NE), with death or disease progression only reported in
) o:tients in a median follow-up of 9.2 months

In the second line (PAS) trial population, the median PFS was 16.5 months (95%
Cl: 13.7-NE), with death or disease progression observed in [JJJl}) patients in a
median follow-up of 13.9 months

In the second line (IAS) trial population, the median PFS was [JJj months (il
-, with death or disease progression observed in - (.) patients in a
median follow-up of J§ months

In the first line (SAS1) trial population, the median OS was not reached ([l
Il =t the 16th December 2019 data cut-off, with only | ll]) death reported in a
median follow-up of ] months

In the second line (PAS) trial population, the median OS was not reached ([ ili
Il Death was observed in [l patients in a median follow-up of [JJ§ months
In the second line (IAS) trial population, the median 0S was || Gz TR
). Dcath was observed in [l () patients in a median follow-up of [}
months

Across first line and second line trial populations, results indicated that the high
response rates observed with selpercatinib administration were durable in a high
proportion of first and second line RET fusion-positive NSCLC patients, thereby

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small-cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 33 of 231




maintaining their HRQoL levels for longer. Preliminary OS estimates suggest good
survival rates for patients treated with selpercatinib
e Patient reported outcomes were assessed using the European Platform of Cancer Research
Quality of Life Questions C30 (EORTC QLQ-C30):
o Patients experienced definite improvements in QLQ-C30 sub scores: physical i
_ emotional _ role _ cognitive _ and
social function _ There was a median time to definite improvement
amongst NSCLC patients of ] months
o0 In general, a higher proportion of NSCLC patients reported improved, rather than
worsening, QLQ-C30 scores, with [} versus [l of patients reporting improved
versus worsened global health status scores during Cycle 9 of selpercatinib
treatment
o Inline with clinical effectiveness measures, QLQ-C30 scores indicate a benefit to
quality of life for advanced RET fusion-positive NSCLC patients receiving
selpercatinib
e The results of LIBRETTO-001 demonstrate that treatment with selpercatinib results in a high

and durable response rate for both first and second line RET fusion-positive NSCLC patients
and corresponds with benefits to patients’ HRQoL®”

Summary of indirect treatment comparisons

e LIBRETTO-001 was a single-arm trial and therefore did not compare the efficacy of
selpercatinib in advanced RET fusion-positive NSCLC directly to comparators relevant to the
decision problem. An indirect treatment comparison was therefore necessary to compare
selpercatinib to other first and second line treatments that were relevant to the decision problem

e In the first line treatment setting, ORR, PFS and OS were modelled. Both random effects (RE)
and fixed effects (FE) models were assessed for all outcomes

e Results of the RE model are reported for ORR in the first line setting for the overall population
and the FE model in the PD-L1250% subgroup

0 Selpercatinib demonstrated the highest odds of inducing a tumour response (ORR)
compared to pemetrexed plus platinum chemotherapy (odds ratio [OR]: [l 95%
credible intervals [Crl]: ) of all treatments included in the analysis

o For the subgroup analysis of pembrolizumab monotherapy in patients with PD-
L1=50%, the FE model was used due to poor convergence of the RE model

o Results for a RE model with informative prior results are presented for the first line treatment
setting for both PFS and OS:

0 Selpercatinib demonstrated the lowest risk of disease progression (PFS) compared
to pemetrexed plus platinum chemotherapy (hazard ratio [HR]: || i} Gz
B of 2!l treatments included in the analysis

0 Selpercatinib demonstrated the lowest risk of death (OS) compared to pemetrexed
plus platinum chemotherapy (HR: [Jll; 95% Cri: ) of all treatments included
in the analysis

¢ In the second line treatment setting, a hierarchical exchange model was used to take account of
PD-L1 as a class in the model. Age was significant and included in the model; the results were

centred on [ years of age (the mean age of the second and subsequent line NSCLC population
in LIBRETTO-001):

0 Selpercatinib demonstrated the highest odds of inducing a tumour response (ORR)

compared to docetaxel (OR: | GTcNGNGNGNGGG)

0 Selpercatinib demonstrated the lowest risk of disease progression (PFS) compared

to docetaxel (HR: | | G of 2!l treatments included in the analysis
0 Selpercatinib demonstrated the lowest risk of death (OS) compared to docetaxel

HR: I o - treatments included in the analysis

Summary of adverse events
o The safety of selpercatinib was assessed in all patients enrolled in LIBRETTO-001 (regardless

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small-cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 34 of 231



of tumour type or treatment history) and specifically in those patients with RET fusion-positive
NSCLC:
0 Inthe Overall Safety Analysis Set (OSAS) and the RET fusion-positive NSCLC
Safety Analysis Set (SAS), permanent discontinuation of selpercatinib due to
treatment-emergent adverse event (TEAE) were infrequent ([ Gz
B \ith no predominant pattern among the individual adverse events
(AEs) reported
o Grade 3 or 4 TEAEs were reported in ||l 0SAS patients and | RET
fusion-positive NSCLC SAS patients, irrespective of relatedness to selpercatinib.
Common TEAEs were easily monitored and reversible through dose interruption or
addressed through dose reduction or concomitant medication
o InLIBRETTO-001, selpercatinib was well tolerated across all tumour types studied.
The safety profile was characterised by recognisable and addressable toxicities. As
a result, permanent discontinuation of selpercatinib due to TEAEs was infrequent
in both the OSAS and SAS, meaning patients could consistently benefit from the
highly efficacious anti-tumour activity of selpercatinib

Innovation

e There are currently no targeted therapeutic options available on the NHS for RET fusion-positive
NSCLC patients in either the first line or second line setting

e Selpercatinib has demonstrated clinical benefit by directly targeting RET as an underlying driver
of disease amongst patients with RET fusion-positive NSCLC. The magnitude, durability and
speed of the response rate observed in the LIBRETTO-001 trial represents a therapeutic
innovation, with the potential to prolong patient quality of life

e Selpercatinib is administered orally whereas commonly used chemotherapies (e.g. pemetrexed)
and immunotherapies (e.g. pembrolizumab) are administered intravenously. Oral administration
can allow cost savings attributable to the reduction in resource utilisation provided by self-
administration at home and is often more acceptable to the patient

Interpretation and conclusions

o Clinical effectiveness and safety evidence from LIBRETTO-001 demonstrates that treatment
with selpercatinib is well-tolerated and provides a clinically meaningful impact on the lives of
patients with advanced RET fusion-positive NSCLC. The high rates of durable response to
selpercatinib treatment observed in LIBRETTO-001, paired with self-reported improvements in
patients’ quality of life, support the case for the use of selpercatinib in patients with RET fusion-
positive NSCLC who require systemic therapy in NHS clinical practice

B.2.1 Identification and selection of relevant studies

Systematic literature reviews (SLRs) were conducted to identify relevant clinical evidence on the
the efficacy and safety of selpercatinib in RET-altered solid tumours, including adults with first
line and second line advanced RET fusion-positive NSCLC who require systemic therapy. The
original SLR for first line NSCLC was conducted in June 2018, with an update currently in
progress. The SLR for second line NSCLC was conducted in September 2019.

In total, the first line NSCLC SLR identified J] studies in 30 peer-reviewed publications and 6
conference abstracts. Two studies were published as conference abstracts only. The publication
year of the included studies ranged from 2004 to 2018, with most being published within the last
4 years. The second line NSCLC SLR identified [Jj studies (] primary reports; 12 of which were
trials including patients with RET-altered tumours). This SLR used a previous SLR (Vickers et al
[2019]) to identify relevant studies; ] relevant studies were identified in Vickers et al (2019).58
Full details of the SLR search strategy, study selection process and results for both the first and
second line can be found in Appendix D.
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B.2.2 List of relevant clinical effectiveness evidence

The clinical effectiveness of selpercatinib in RET fusion-positive NSCLC was assessed in
LIBRETTO-001, an ongoing multi-centre, open-label, Phase l/ll trial. Phase | was designed to
understand the pharmacokinetics (PK), safety and maximum tolerated dose (MTD) of
selpercatinib, whilst Phase Il was designed to perform a preliminary assessment of selpercatinib
efficacy and safety in patients with RET-altered solid tumours. The study commenced in May
2017 and is the first in-human Phase I/l study for selpercatinib. An overview of LIBRETTO-001 is
included in Table 3.

The eligibility criteria for the LIBRETTO-001 trial was broader than the population of relevance for
this submission, including patients =212 years old with locally advanced or metastatic solid
tumours. A subset of patients in this study is in line with the population of relevance for this
submission: ‘adults with advanced RET fusion-positive NSCLC who require systemic therapy’.
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Table 3. Clinical effectiveness evidence

Study

LIBRETTO-001/LOXO-RET 17001 (NCT03157128)"

Study design

LIBRETTO-001 is a multicentre, open-label, single-arm, Phase /1l
study that is ongoing. The trial is demarcated into two parts: Phase
| (dose escalation) and Phase Il (dose expansion)

Population

Patients 212 years old with locally advanced or metastatic solid
tumours, including RET fusion-positive solid tumours (e.g. NSCLC,
thyroid, pancreas or colorectal), RET-mutant medullary thyroid
cancer (MTC) and other tumours with RET activation, who
progressed on or were intolerant to standard therapy, or no
standard therapy exists, or in the opinion of the Investigator were
not candidates for or would be unlikely to tolerate or derive
significant clinical benefit from standard therapy, or declined
standard therapy and have an Eastern Cooperative Oncology
Group (ECOG) score <2 or a Lansky Performance Score (LPS)
240%

As of 16" December 2019, N = . patients had been enrolled onto
the trial, of which N = 329 were NSCLC patients

First line (untreated) or second line (pre-treated) RET fusion-
positive NSCLC patients are the focus of this submission

Intervention(s)

Selpercatinib, once or twice daily, depending on the dose level
assignment. A recommended Phase Il dose of 160 mg BID was
selected during Phase | of the study

Comparator(s)

N/A

Indicate if trial supports
application for marketing
authorisation

Yes Indicate if trial used in the | yes
economic model

Rationale for use in the
model

LIBRETTO-001 is the first trial demonstrating the efficacy, safety
and tolerability of selpercatinib in patients with first line or second
line RET-fusion positive NSCLC

Reported outcomes
specified in the decision
problem

Measures of disease severity and symptom control:
e ORR

e PFS

e OS

HRQoL:

¢ EORTC QLQ-C30

Safety outcomes:

e AEs

All other reported
outcomes

¢ DOR

Abbreviations: AEs: adverse events; BID: twice daily; CNS: central nervous system; DOR: duration of response;
ECOG: Eastern Cooperative Oncology Group; EORTC QLQ-C30: European Organisation for Research and
Treatment of Cancer Quality of Life Questions C-30; LPS: Lansky Performance Score; MTC: medullary thyroid
cancer; NSCLC: non-small cell lung cancer; ORR: objective response rate; OS: overall survival; PFS: progression
free survival; RET: rearranged during transfection.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off),*> Drillon et al. 20205
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Trial design

LIBRETTO-001

LIBRETTO-001 is an ongoing multi-centre, open-label, single-arm, Phase I/l study in patients
with advanced solid tumours, including RET fusion-positive solid tumours (including NSCLC),
RET-mutant MTC and other tumours with RET activation.>” The patient population includes
patients as young as 12 years of age with a locally advanced or metastatic solid tumour, who
progressed on or were intolerant to standard therapy, or no standard therapy exists, or were not
candidates for or would be unlikely to tolerate or derive significant clinical benefit from standard
therapy or declined standard therapy. Patients were screened for eligibility based on the criteria
presented in Table 5, Section B.2.3.2.

The study includes two phases: Phase | (dose escalation) in which patients were not selected
based on RET alteration and Phase Il (dose expansion), in which five cohorts of patients
harbouring RET alterations were defined and in which the efficacy and safety of selpercatinib
assessed. The study is currently in Phase II." A schematic of the trial is presented in Figure 5.
The most recent data cut-off for the interim analysis was 16" December 2019.

Figure 5. Study schematic of the LIBRETTO-001 trial

Phase 2

1. Advanced RET fusion+ solid twmor

progressed on/intolerant to standard
/ first-line therapy

Phase 1

2. Advanced RET fusion+ solid tumor

Dose Escalation / without standard first-line therapy
Advanced solid mmor with
RET Alteration/Activation MTD/

recommended
h 2 di 3. Advanced RET-mutant MTC
phase 0S€ ——> progressed on/intolerant to standard
/ first-lme therapy

Target exposiie \
/ 4. Advanced RET-mutant MTC

Dose Escalation without standard first-line therapy or
Advanced solid fumor \ other anti-RET kinase inhibitors

“— 5. Advanced RET-altered solid tumor

+ Cohorts 1-4, disease not
measurable

+ MTC not eligible for Cohort 3 or 4

+ MTC syndrome spectnum cancers
(e.g. MTC, pheochromocytoma) or
poorly differentiated thyroid
cancers with other RET
alteration/activation may be
allowed with prior Sponsor
approval

+ ofDNA+ for RET alteration not
known to be present in tumor

Abbreviations: MTC: medullary thyroid cancer; MTD: maximum tolerated dose; cfDNA: cell free DNA; RET:
rearranged during transfection.
Source: Drilon et al. 2020, Study Protocol.%®
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The primary objective of Phase | was to determine the MTD and the recommended Phase Il dose
(RP2D). During Phase | dose escalation, patients received selpercatinib dose levels that ranged
from 20 mg once daily (QD) to 240 mg twice daily (BID), depending upon dose level assignment
upon entry into the trial (total daily dose ranged between 20 and 480 mg).5° A classical 3+3 dose
escalation design was used, with 3 to 6 patients enrolled in each dose level cohort.?° The starting
dose of selpercatinib in oral capsule form was 20 mg QD for 1 Cycle. Cycles lasted 28-days.
Escalation was to proceed through all dose levels or until the Safety Review Committee (SRC)
and Sponsor determined that a suitable dose was achieved based on available data (safety, PK
exposure, clinical activity).>® Dose escalations were in increments of 100% above the previous
dose level for the first 3 dose escalations. After the third dose increase, a modified Fibonacci
dose escalation, where increments become smaller as the dose increases, was employed for
any subsequent dose escalations, with increments of ~67%, ~50% and ~33%.5° Additional dose
escalations, if needed, were in increments of ~33%.%° Each dose level after the starting dose
represented the maximum dose to which patients were to be escalated, and no individual dose
escalation was to be more than twice the dose at the previous level. Based on results from
Phase |, the SRC selected an RP2D of 160 mg.

Patients were subsequently enrolled into one of five Phase Il cohorts to better characterise the
safety and efficacy of selpercatinib in patients with specific abnormalities in RET. Classification
into cohorts was based on tumour type, type of RET alteration and prior treatment (Table 4).

Table 4. LIBRETTO-001 patient cohorts

Patient cohort Description

Cohort 1 RET fusion-positive solid tumour progressed on or intolerant to =1
prior standard first-line therapy, including RET fusion-positive
NSCLC

Cohort 2 RET fusion-positive solid tumour without prior standard first-line

therapy, including RET fusion-positive NSCLC

Cohort 3 RET-mutant MTC progressed on or intolerant to 21 prior standard
first line cabozantinib and/or vandetanib

Cohort 4 RET-mutant MTC without prior standard first line cabozantinib or
vandetanib or other kinase inhibitors with anti-RET activity

Cohort 5 Included patients from Cohorts 1 through 4 without measurable
disease, MTC patients not meeting the requirements for Cohorts 3
or 4, MTC syndrome spectrum cancers or poorly differentiated
thyroid cancers with other RET alteration/activation that could be
allowed with prior Sponsor approval, cell-free DNA positive for a
RET gene alteration not known to be present in a tumour sample

Abbreviations: DNA: deoxyribonucleic acid; MTC: medullary thyroid cancer; NSCLC: non-small cell lung cancer;
RET: rearranged during transfection.

For Cohorts 1 to 4, evidence of a RET gene alteration in the tumour was required. RET fusion-
positive NSCLC patients were enrolled into Cohorts 1 and 2 (Table 4). Individual patients
continued selpercatinib dosing in 28-day cycles until PD, unacceptable toxicity or other reasons
for treatment discontinuation.%® The primary endpoint for the Phase Il portion of the trial was ORR
using RECIST v1.1. Secondary ontological endpoints included DOR, PFS and OS, whilst the
safety, tolerability and PK properties of selpercatinib were also considered.

In line with the decision problem for this submission, only results for the clinical effectiveness of
selpercatinib in patients with RET fusion-positive NSCLC in the first line and second line
treatment setting will be reported in this submission.
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B.2.3.2 Trial methodology
Eligibility criteria
A summary of the methodology and trial design of LIBRETTO-001 is presented in Table 5.

Table 5. Summary of LIBRETTO-001 trial methodology

Trial name LIBRETTO-001

A total of 84 investigational study sites across 16 countries worldwide have
participated to date: United Kingdom, Canada, United States, Australia,
Hong Kong, Japan, South Korea, Singapore, Taiwan, Switzerland,
Germany, Denmark, Spain, France, ltaly, Israel

Location

A multicentre, open-label, single-arm, Phase I/l study in patients with

el eal advanced solid tumours, including RET-alterations

Inclusion criteria:

e Atleast 18 years of age (for countries and sites where approved,
patients as young as 12 years of age could be enrolled)

o Patients with a locally advanced or metastatic solid tumour who
progressed on or were intolerant to standard therapy, or no
standard therapy exists, or were not candidates for or would
be unlikely to tolerate or derive significant clinical benefit from
standard therapy, or declined standard therapy

e For patients enrolled into the Phase Il dose expansion portion of
the study, evidence of a RET gene alteration in the tumour (i.e. not
just blood), was required (a positive germline test for a
RET mutation was acceptable for patients with MTC)

e ECOG performance status of 0, 1, or 2 (age =216 years) or LPS
240% (age <16 years) with no sudden deterioration two weeks
prior to the first dose of study treatment

Exclusion criteria:

o L e Phase Il Cohorts 1 through 4: an additional validated oncogenic
Eligibility criteria driver that could cause resistance to selpercatinib treatment

for participants e Major surgery (excluding placement of vascular access) within four
weeks prior to planned start of selpercatinib

e Radiotherapy with a limited field of radiation for palliation within
one week of the first dose of study treatment (with the exception of
patients receiving radiation to more than 30% of the bone marrow
or with a wide field of radiation, which must be completed at least
four weeks prior to the first dose of study treatment)

e Any unresolved toxicities from prior therapy greater than National
Cancer Institute (NCI) Common Terminology Criteria for Adverse
Events (CTCAE) Grade 1 at the time of starting study treatment
with the exception of alopecia and Grade 2, prior platinum-therapy
related neuropathy

e Symptomatic primary CNS tumour, metastases, leptomeningeal
carcinomatosis or untreated spinal cord compression (unless
neurological symptoms and CNS imagine are stable and steroid
dose is stable for 14 days prior to first dose of selpercatinib and no
CNS surgery or radiation has been performed for 28 days, 14 days
if stereotactic radiosurgery)
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Clinically significant active cardiovascular disease or history of
myocardial infarction within 6 months prior to planned start of
selpercatinib or prolongation of the QT interval corrected for heart
rate using Fridericia’s formula (QTcF) >470 msec on at least 2/3
consecutive echocardiograms (ECGs) and mean QTcF >470 msec
on all 3 ECGs during screening

Active uncontrolled systemic bacterial, viral or fungal infection or
clinically significant, active disease process, which in the opinion of
the Investigator makes the risk:benefit unfavourable for the patient
to participate in the trial. Screening for chronic conditions is not
required

Clinically significant active malabsorption syndrome or other
condition likely to affect gastrointestinal absorption of the study
drug

Uncontrolled symptomatic hyperthyroidism or hypothyroidism
Uncontrolled symptomatic hypercalcaemia or hypocalcaemia
Pregnancy or lactation

Active second malignancy other than minor treatment of indolent
cancers

Method of study
drug administration

Selpercatinib was administered in oral form, and was administered QD or
BID, depending upon dose level assignment. A RP2D of 160 mg BID was
selected for Phase Il based on results from Phase | of the study

Permitted and
disallowed
concomitant
medication

Permitted:
Standard supportive medications used in accordance with institutional
guidelines and Investigator discretion:

Haematopoietic growth factors to treat neutropoenia, anaemia, or
thrombocytopaenia in accordance with American Society of Clinical
Oncology (ASCO) guidelines (but not for prophylaxis in Cycle 1)

Red blood cell (RBC) and platelet transfusions
Anti-emetic, analgesic and antidiarrheal medications

Electrolyte repletion (e.g. calcium and magnesium) to correct low
electrolyte levels

Glucocorticoids (approximately 10 mg per day prednisone or
equivalent, unless there was a compelling clinical rationale for a
higher dose articulated by the Investigator and approved by the
Sponsor), including short courses to treat asthma, chronic
obstructive pulmonary disease, etc.

Thyroid replacement therapy for hypothyroidism

Bisphosphonates, denosumab and other medications for the
treatment of osteoporosis, prevention of skeletal-related events
from bone metastases and/or hypoparathyroidism

Hormonal therapy for patients with prostate cancer (e.g.
gonadotropin-releasing hormone or luteinizing hormone-releasing
hormone agonists) and breast cancer (e.g. aromatase inhibitors,
selective estrogenic receptor modulators or degraders), that the
patient was on for the previous 28 days

Disallowed:

Prior treatment with a selective RET inhibitor(s)
Concomitant systemic anti-cancer agents
Haematopoietic growth factors for prophylaxis in Cycle 1
Therapeutic monoclonal antibodies

Drugs with immunosuppressant properties
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e Medications known to be strong inhibitors or inducers of CYP3A4
(moderate inhibitors/inducers could be taken with caution. If
patients received strong CYP3A4 inhibitors/inducers, then the
Sponsor was consulted to determine whether to stop selpercatinib
or remove the patient from the study)

e Herbal products, such as St John’s wort, which could decrease the
drug levels of selpercatinib

e Investigational agents (other than selpercatinib)

e No new, alternative systemic anticancer therapy was allowed prior
to documentation of progressive disease

e The concomitant use of proton pump inhibitors (PPls) was
prohibited, and patients were to discontinue PPls one or more
weeks prior to the first dose of selpercatinib

o Histamine type-2 blocking agents were required be administered
only between two and three hours after the dose of selpercatinib
0 Antacids e.g. aluminium hydroxide/magnesium
hydroxide/simethicone or calcium carbonate, if necessary,
were required to be administered two or more hours before
and/or after selpercatinib

Primary outcome

Phase |
Identification of the MTD and the RP2D of selpercatinib for further clinical
investigation

Phase Il
The primary endpoint was ORR based on RECIST v1.1 or RANO, as
appropriate to the tumour type as assessed by IRC

Secondary and

Secondary endpoints:

e Phase I|: determination of the safety and tolerability of selpercatinib,
characterisation of the PK properties and assessment of the anti-
tumour activity of selpercatinib by determining ORR using
RECIST v1.1 or RANO

e Phase Il: BOR, DOR, clinical benefit rate (CBR), CNS ORR, CNS
DOR, PFS, OS, AEs and changes from baseline in clinical safety
laboratory values and vital signs, characterisation of PK properties

exploratory Exploratory endpoints:
outcomes e Determination of the relationship between pharmacokinetics and
drug effects (including efficacy and safety)
e Evaluation of serum tumour markers
e Characterisation of RET gene fusions and mutations and
concurrently activated oncogenic pathways by molecular assays,
including NGS from tumour biopsies and cell free DNA (cfDNA)
e Collection of PROs data to explore disease-related symptoms and
health related quality of life (HRQoL)
The primary objective was analysed by several demographic variables for
NSCLC patients enrolled in the PAS population (see Table 6, Section
B.2.3.3 for a definition of this analysis set):
e Age (265 versus <65)
Pre-planned e Sex (male versus female)
subgroups

e Race (white versus other)

e ECOG (0 versus 1-2)

o Metastatic disease (yes versus no)

e CNS metastasis at baseline by investigator (yes versus no)
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The primary objective was also analysed by type of RET fusion partner and
type of RET molecular assay used for NSCLC patients enrolled in the PAS
population:

e Fusion partner:

o KIF5B

CCDC6
NCOA4
KIAA1468
ARHGAP12
CCDC88C
CLIP1
PRKAR1A
RBPM and DOCK 1
TRIM24
Other
Unknown

O OO OO0 O0OO0OO0OOo0OOo

(e}

e Molecular assay:
0 NGS on blood or plasma
o0 NGS on tumour
o PCR
o Other
The primary objective was also analysed by number of previous therapies
or type of prior therapy received:
e Number of prior therapies (1-2 versus 3)
e Prior anti-PD-1/PD-L1 therapy (yes versus no)
e  Prior multi-kinase inhibitor (yes versus no)

The study is ongoing. The first patient was treated on 9" May 2017. At the
latest data cut-off of 16" December 2019, the median follow-up was .
Il and [l months for OS in patients in the SAS1, PAS and Integrated
Analysis Set (IAS), respectively. See Table 6, Section B.2.3.3 for

. definitions of the SAS1, PAS and IAS populations

Duration of study

and follow-up Individual patients continued selpercatinib dosing in 28-day cycles until PD,
unacceptable toxicity or other reasons for treatment discontinuation. Four
weeks (28 days + 7 days) after the last dose of study drug, all treated
patients underwent a safety follow-up (SFU) assessment. All patients were
also to undergo long term follow-up (LTFU) assessments every 3 months

Abbreviations: ACTH: adrenocorticotropic hormone; AE: adverse event; ASCO: American Society for Clinical
Oncology; BID: twice daily; BOR: best overall response; CBR: clinical benefit rate; CEA: carcinoembryonic antigen;
cfDNA: circulating free DNA; CNS: central nervous system; CYP3A4: cytochrome P450 3A4; DOR: duration of
response; ECGs: electrocardiograms; ECOG: Eastern Cooperative Oncology Group; EORTC QLQ-C30: European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; HRQoL: health related
quality of life; IRC: independent review committee; LPS: Lansky Performance Score; LTFU: long term follow-up;
MTC: medullary thyroid cancer; NGS: next generation sequencing; NCI CTCAE: National Cancer Institute Common
Terminology for Adverse Events; ORR: objective response rate; OS: overall survival; PCR: polymerase chain
reaction; PD: progressive disease; PD-L1: programmed death ligand 1; PFS: progression free survival; PPI: proton
pump inhibitors; PRO: patient reported outcome; QD: once daily; QTcF: QT interval corrected for heart rate using
Fridericia’s formula; RANO: Response assessment in neuro-oncology criteria; RBC: red blood cell; RECIST:
response evaluation criteria in solid tumours; RET: rearranged during transfection; RP2D: recommended Phase Il
dose; SAS1: Supplemental Analysis Set 1; SFU: safety follow-up.

Source: Drilon et al. 2020, Study Protocol.%®, Drilon et al. 20205
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B.2.3.3 Statistical analysis and definition of study groups in the relevant

clinical effectiveness evidence

Analysis sets

For the purposes of analysis, efficacy data sets were categorised into broad groupings of
patients with RET fusion-positive NSCLC, RET-mutant MTC and RET fusion-positive thyroid
cancer, as well by whether prior treatment had been received (Figure 6).5° Definitions for each
analysis set are presented in Table 6.

There were 5 analysis sets for patients with NSCLC. Only clinical effectiveness data from first
line (treatment-naive) and second line (pre-treated) patients, with measurable disease, are
considered in this submission, in line with the decision problem. These patients comprised the
SAS1 (first line), PAS (second line) and IAS (second line) populations.5® Baseline characteristics
(Section B.2.3.4) are considered for all 5 analysis sets.

Figure 6. Enrolment and derivation of analysis sets in LIBRETTO-001

Safety Population Efficacy Population
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Footnotes. 1RET fusion-positive other tumours. pancreatlc cancer, rectal neuroendocrine cancer, salivary gland
cancer, carcinoid, colon, small intestine, and xanthogranuloma. 2Other solid tumours that do not fit the other
disease cohorts. 3Prior systemic therapy other than platinum-based chemotherapy. “Patients without measurable
disease who were enrolled into Phase | dose expansion Cohort 5 or Phase Il Cohort 5. ®Previously treated RET
fusion-positive thyroid cancer defined as =1 prior systemic therapy in addition to radioactive iodine, if indicated.
6Systemic therapy-naive RET fusion-positive thyroid cancer defined as 0 prior systemic therapy other than
radioactive iodine, if indicated.

Abbreviations: cabo: cabozantinib; IAS: Integrated Analysis Set; MTC: medullary thyroid cancer; n: number of
patients within category; NSCLC: non-small cell lung cancer; PAS: primary analysis set; RET: rearranged during
transfection; SAS: supplemental analysis set; vande: vandetanib.

Source: Drilon et al. 2020, Study Protocol.%°
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Table 6. LIBRETTO-001 analysis set definitions

RET-mutant MTC

Analysis set Analysis set description Number of
patients
Efficacy analysis (NSCLC)
Primary The first 105 RET fusion-positive NSCLC patients enrolled in Phase | 105
Analysis Set | and Phase Il who met the following criteria:
(second line) | 1. Evidence of a protocol-defined qualifying and definitive RET fusion,
prospectively identified on the basis of a documented CLIA-certified
(or equivalent ex-US) molecular pathology report. Patients with a
RET fusion co-occurring with another putative oncogenic driver, as
determined at the time of study enrolment by local testing, were
included
2. Measurable disease? by RECIST v1.1 by IA
3. Received 1 or more lines of prior platinum-based chemotherapy
4. Received 1 or more doses of selpercatinib
Integrated All RET fusion-positive NSCLC patients treated in LIBRETTO-001 by the 184
Analysis Set | data cut-off date who met PAS criteria 1-4. Included all PAS patients and
(second line) | those enrolled after the 105" patient but on or before the data cut-off
Supplemental | e All other RET fusion-positive SASH1 (first line): 39
Analysis Sets NSCLC patients (eg not part of e No prior Systemic therapy
e A e YT LIS | ShS2 o ot systomic | 7
cut-off date therapy).: . .
e SAS1 and SAS2: met PAS e Received prior systemlic
criteria 1, 2 and 4 therapy other than platinum-
. based chemotherapy
e SAS3: met PAS criteria 1 and 4
* SAS assignment was non- SAS3 (non-measurable 14
overlapping; thgs SAS1—3 are disease):
mutually exclusive with each . b
other e No measurable disease
Safety analysis
Overall Patients treated with selpercatinib NSCLC Safety Analysis Set:
Safety as of a data cut-off of 16" December | RET fusion-positive NSCLC 329
Analysis Set | 2019

RET fusion-positive thyroid
cancers

RET fusion-positive other cancers

Other cancers

Total

Footnotes: ?Patients without measurable disease who were enrolled in Phase | dose escalation were included in
the PAS; PPatients without measurable disease who were enrolled into Phase | dose expansion Cohort 5 (per
protocol version 4.0 or earlier) or Phase 2 Cohort 5 (per protocol version 5.0 and later).
Abbreviations: CLIA: Clinical Laboratory Improvement Amendments; IA: Investigator Assessment; IAS: Integrated
Analysis Set; MTC: medullary thyroid cancer; NSCLC: non-small cell lung cancer; PAS: Primary Analysis Set;
RECIST v1.1: Response Evaluation Criteria in Solid Tumors, Version 1.1; RET: rearranged during transfection;
SAS: Supplemental Analysis Set; SAS1: Supplemental Analysis Set 1; SAS2: Supplemental Analysis Set 2; SAS3:
Supplemental Analysis Set 3; SCE: Summary of Clinical Efficacy; US: United States.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off); Drilon et al. 2020, Study

Protocol.59.45
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Summary of clinical data cut-off dates

An interim analysis was conducted for 531 patients with advanced solid tumours who had
enrolled in the LIBRETTO-001 trial as of a 17t June 2019 data cut-off.*> Unless noted otherwise,
the results presented and analysed in this submission are based on a pre-planned analysis of
efficacy and safety data from a 16" December 2019 data cut-off. The 16" December 2019 data
cut-off provides an additional 6-months follow-up for safety and efficacy information for the 531
patients originally enrolled in LIBRETTO-001 as of 17" June 2019 enrolment date; of these
patients, [ were treated at the RP2D of 160 mg twice daily. Efficacy data for new patients
enrolled into LIBRETTO-001 between 18" June 2019 and 16" December 2019 are not included
in this discussion. The safety evaluable data set includes all ] patients treated with selpercatinib
as of the 16" December 2019 data cut-off.

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small-cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 46 of 231



Statistical methods

Table 7. Statistical methods for the primary analysis of LIBRETTO-001

Trial name

LIBRETTO-001

Hypothesis objective

Phase |

The primary objective of Phase | was to determine the MTD and/or the RP2D of selpercatinib

Phase I

The primary objective of Phase Il was to assess, for each Phase Il expansion cohort, the anti-tumour activity of
selpercatinib by determining ORR using RECIST v1.1 or RANO, as appropriate for the tumour type

Statistical analysis

Efficacy analyses per starting dose may not provide dose-response information, given that intra-patient dose escalation
was allowed during Phase |. Therefore, efficacy analyses were presented by Phase Il cohort. Patients treated during
the Phase | portion of the study who meet the Phase Il eligibility criteria for one of the Phase Il cohorts were included
as part of the evaluable patients for that cohort for efficacy analyses

The analysis of response for the main body of this submission was determined by the IRC, while those assessed by
the Investigator are presented in Appendix L

For the primary endpoint, BOR for each patient (CR, PR, stable disease, PR, or unevaluable) occurring between the
first dose of selpercatinib and the date of documented disease progression or the date of subsequent anticancer
therapy or cancer-related surgery was determined based on the RECIST v1.1 criteria for primary solid tumours. All
objective responses were confirmed by a second scan at least 28 days after the initial response

Best overall response was summarised descriptively to show the number and percentage of patients in each response
category. The estimates of ORR were calculated based on the maximum likelihood estimator (i.e. the crude proportion
of patients with best overall response of CR or PR)

Waterfall plots were used to depict graphically the maximum decrease from baseline in the sum of the diameters of
target lesions

The estimate of the ORR was accompanied by 2-sided 95% exact binomial confidence intervals (Cl)

Sample size, power
calculation

Phase |

Three to six patients were to be enrolled in each dose cohort based on a 3+3 design. Each patient was to participate in
only a single dose cohort for the purpose of dose limiting toxicity (DLT) evaluation (however, after completion of the
DLT evaluation period, intra-patient dose escalation was allowed, provided that the patient was tolerating their current
dose, and the dose level to which the patient was escalated to had already been evaluated, had a DLT rate of <33%,
and was declared safe by the SRC)
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e A starting sample size of at least three patients per dose cohort, expanding to six patients in the event of a marginal
DLT rate (30%) was deemed to be a safe and conventional approach in the dose escalation of a novel oncologic agent.
Assuming a true DLT rate of 5% or less, there would be a 3% chance that dose escalation would be halted in a given
cohort (i.e. observing two or more patients with DLT). If a true DLT rate of 50% was assumed, then there would be an
89% chance that dose escalation would be halted in a given cohort

e During Phase |, selected dose cohorts previously declared safe by the SRC could be expanded to a total of
approximately 15 patients to further investigate the tolerability, PK and biological activity of selpercatinib

e The total number of patients to be enrolled in Phase | depended upon the observed safety profile, which determined
the number of patients per dose cohort, as well as the number of dose escalations required to achieve the MTD/RP2D
for further study. If approximately 15 patients were enrolled in each planned dose cohort (Cohorts 1-8), a total of
approximately 120 patients would be enrolled in Phase |

Phase Il

e For Cohort 1 (patients with RET fusion-positive solid tumours who progressed on or were intolerant to standard first
line therapy for their cancers), a true ORR of 250% was hypothesised when selpercatinib was administered to patients
with such malignancies. A sample size of 55 patients was estimated to provide 85% power to achieve a lower
boundary of a two-sided 95% exact binomial Cl about the estimated ORR that exceeds 30%. Ruling out a lower limit of
30% was considered clinically meaningful and consistent with the estimated response rates seen with approved
targeted therapies in molecularly defined patient populations who have failed prior therapies

e For Cohort 2 (patients with RET fusion-positive solid tumours without prior standard first line therapy), a true ORR of
>55% was hypothesised when selpercatinib was administered to such patients. A sample size of 59 patients was
estimated to provide 85% power to achieve a lower boundary of a two-sided 95% exact binomial Cl about the
estimated ORR that exceeds 35%

e For Cohort 3 (patients with RET-mutant MTC who progressed on or were intolerant to vandetanib and/or cabozantinib),
a true ORR of 235% was hypothesised when selpercatinib was administered to such patients. A sample size of 83
patients was estimated to provide 85% power to achieve a lower boundary of a two-sided 95% exact binomial Cl about
the estimated ORR that exceeds 20%. Ruling out a lower limit of 20% was considered clinically meaningful in patients
who have failed prior MKI therapy (e.g. cabozantinib) and currently have limited treatment options for their advancing
disease

e For Cohort 4 (patients with RET-mutant MTC who are MKI-naive), a true ORR of 250% was hypothesised when
selpercatinib was administered to such patients. A sample size of 55 patients was estimated to provide 85% power to
achieve a lower boundary of a two-sided 95% exact binomial Cl about the estimated ORR that exceeds 30%
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o With a sample size of 150 patients, the probability of observing one or more instances of a specific AE within a cohort
with a true incidence rate of 1% and 2% was 77.9% and 95.2%, respectively. Up to ~150 patients in Cohort 1 would be
allowed to accommodate enrolment of other RET fusion-positive solid tumours

Data management, patient Data censoring conditions for DOR, OS and PFS were as described below. If a patient met more than one of these
withdrawals conditions, then the scenario that occurred first was used for the analysis.
DOR and OS

DOR and OS were right censored for patients who met one or more of the following conditions:
e Subsequent anticancer therapy or cancer-related surgery in the absence of documented disease progression
o Censored at the date of the last evaluable disease assessment prior to start of anticancer therapy or surgery

e Died or experienced documented disease progression after missing two or more consecutively scheduled disease
assessment visits

0 Censored at the date of the last evaluable disease assessment visit without documentation of disease
progression before the first missed visit

e Alive and without documented disease progression on or before the data cut-off date
o Censored at the date of the last evaluable disease assessment

PFS

PFS was right censored for patients who met one or more of the following conditions:

¢ No post-baseline disease assessments, unless death occurred prior to the first planned assessment (in which case
death will be considered a PFS event)

o Censored at the date of the first dose of selpercatinib
e Subsequent anticancer therapy or cancer-related surgery in the absence of documented disease progression
o Censored at the date of the last evaluable disease assessment prior to start of anticancer therapy or surgery
e Died or documented disease progression after missing two or more consecutively scheduled disease assessment visits

o Censored at the date of the last evaluable disease assessment visit without documentation of disease
progression before the first missed visit

e Alive and without documented disease progression on or before the data cut-off date
o Censored at the date of the last evaluable disease assessment

Abbreviations: AE: adverse event; BOR: best overall response; Cl: confidence interval; CR: complete response; DLT: dose limiting toxicity; DOR: duration of response; IRC:
Independent Review Committee; MKI: multi-kinase inhibitor; MTC: medullary thyroid cancer; MTD: maximum tolerated dose; ORR: objective response rate; OS: overall survival;
RET: rearranged during transfection; PFS: progression-free survival; PK: pharmacokinetic; PR: partial response; RP2D: recommended Phase Il dose; SRC: Safety Review
Committee.
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Definitions for outcome measures

A variety of outcomes were employed to explore the efficacy of selpercatinib in the first line and
second line setting for RET fusion-positive NSCLC patients. Definitions for these outcome
measures are presented in Table 8.

Table 8. Definitions for outcome measures used in LIBRETTO-001

Outcome measure Definition

Primary outcome

Objective response rate ORR was defined as the proportion of patients with BOR of
confirmed CR or confirmed PR based on RECIST v1.1. Best
overall response was defined as the best response
designations for each patient recorded between the date of
the first dose of selpercatinib and the data cut-off, or the date
of documented disease progression per RECIST v1.1 or the
date of subsequent therapy or cancer-related surgery

Definitions of response by RECIST v1.1 are as follows:®"

e Complete Response (CR): Disappearance of all target
lesions. Any pathological lymph nodes (whether target or
non-target) must have reduction in short axis to <10 mm

o Partial Response (PR): At least a 30% decrease in the
sum of diameters of target lesions, taking as reference
the baseline sum diameters

o Progressive Disease (PD): At least a 20% increase in
the sum of diameters of target lesions, taking as
reference the smallest sum on study (this includes the
baseline sum if that is the smallest on study). In addition
to the relative increase of 20%, the sum must also
demonstrate an absolute increase of at least 5 mm.
(Note: the appearance of one or more new lesions is
also considered progression)

o Stable Disease (SD): Neither sufficient shrinkage to
qualify for PR nor sufficient increase to qualify for PD,
taking as reference the smallest sum diameters while on
study

Secondary outcomes

Duration of response DOR was calculated for patients who achieved either a CR
or PR. For such patients, DOR was defined as the number of
months from the start date of CR or PR (whichever response
was observed first) and the first date that recurrent or
progressive disease was objectively documented. If a patient
died, irrespective of cause, without documentation of
recurrent or progressive disease beforehand, then the date
of death was used to denote the response end date

Progression free survival PFS was defined as the number of months elapsed between
the date of the first dose of selpercatinib and the earliest
date of documented progressive disease, as per RECIST
v1.1 or death (whatever the cause)

Overall survival OS was defined as the number of months elapsed between
the date of the first dose of selpercatinib and the date of
death (whatever the cause)

EORTC QLQ-C30 The EORTC QLQ-C30 is a validated instrument that
assesses HRQoL in adult cancer patients. It includes a total
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of 30 items and is composed of scales that evaluate physical
(5 items), emotional (4 items), role (2 items), cognitive (2
items) and social (2 items) functioning, as well as global
health status (2 items). Higher mean scores on these scales
represent better functioning. There are also 3 symptom
scales measuring nausea and vomiting (2 items), fatigue (3
items) and pain (2 items), and 6 single items assessing
financial impact and various physical symptoms. Higher
mean scores on these scales represent better functioning or
greater symptomology. EORTC QLQ-C30 subscale scores
range from 0 to 100

Descriptive analyses reported median/quartile,
mean/standard deviation and mean change/standard error
from baseline for each subscale at each study visit. A
clinically meaningful difference was defined as 10-point
difference from the baseline assessment value for each
patient, consistent with published work in oncology.®?
Patients with “improvement” were defined as those who
demonstrated a =210-point change from their baseline score.
Patients with “worsening” were defined as those who
demonstrated a decrease by =10-points from their baseline
score. A definite change (improvement or worsening) was
defined as an improvement or worsening, respectively, as
defined above without any further change in score 210 points

Abbreviations: BOR: best overall response; CR: complete response; DOR: duration of response; EORTC QLQ:
European Organisation for Research and Treatment of Cancer quality of life questionnaire; HRQoL: health-related
quality of life; ORR: objective response rate; OS: overall survival; PD: progressive disease; PFS: progression free
survival; PR: partial response; RECIST: Response Evaluation Criteria in Solid Tumours; SD: stable disease.

B.2.3.4 Baseline characteristics

A summary of patient demographics and other baseline characteristics for the 253 efficacy
patients with NSCLC enrolled in LIBRETTO-001 is provided below.*> Focus is placed on
discussing the summary characteristics of the patients comprising the three analysis sets for
which efficacy data will be presented (i.e. SAS1, PAS and IAS), although data from the SAS2
and SAS3 populations are presented in the tables to illustrate how the total values have been
calculated.

Overall, patient demographics were similar across the populations of interest. The median age of
all patients with RET fusion-positive NSCLC was 61 (range: 23-86) years (Table 9).45 Across the
three population of interest, the most common age range was 45-64 years; [ of patients in
the PAS, | in the IAS and [} in the SAS1 population fell into this age category, respectively.
All populations of interest had a higher proportion of females than males (59.0%, [} and 56.4%
patients were female in the PAS, IAS and SAS1, respectively). Overall, the majority (Jlf) of RET
fusion-positive NSCLC patients were white, with a high proportion of patients identified as Asian
(). Overall, most participants (JJl] reported never smoking, with 71%, ] and 74% of patients
reporting never smoking in the PAS, IAS and SAS1, respectively.*® The younger age, as well as
the higher proportion of females, Asian patients and never smokers is consistent with the patient
profile of RET fusion-positive NSCLC reported in the literature, and mirrors the real-world patient
profile in England.* 13.57
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The median time from diagnosis was [JJJf months for the total population (PAS: |l§; 1AS: Il
SAS1: ) (Table 10). Most patients in the PAS () and 1AS (i), and G H2¢
metastatic disease at enrolment, with 36%, . and 18% exhibiting CNS metastases at baseline
in the PAS, IAS and SAS1, respectively. In addition, most patients in the PAS and SAS1 were
diagnosed with Stage IV disease (). This was higher than England, where 46.8% of
NSCLC patients were diagnosed at Stage IV in 2017.12 NGS on tumour samples (Jf}) was the
most common method of determining RET fusion status, which will mirror English clinical practice
following the imminent establishment of Genomic Hubs.*°

In accordance with the eligibility criteria for this population, all patients in the PAS population had
received at least 1 prior line of platinum-based chemotherapy and 55.2% had also received prior
immunotherapy (Table 11). [ patients in the IAS had received at least 1 prior line of platinum-
based chemotherapy and ] had also received prior immunotherapy. These treatments mirror
the currently available regimens in use in England in the first line setting.'® However, 47.6% of
patients in the PAS, and [JJ|% of patients in the IAS population, also received MKI therapy. In
line with the analysis set eligibility criteria, no patients in SAS1 received prior therapy.

More than half of patients in the PAS and IAS underwent prior radiotherapy (] and [l
respectively) and roughly half had undergone cancer related surgery (Jjij and
respectively). For the PAS population, || (Il of patients had received 1-2 prior systemic
therapies, with a similar value also reported for the IAS population (il (IElll). Notably, only
B of patients in the PAS and ] of IAS patients achieved a partial response with the last
systemic therapy received (Table 11).
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Table 9. Baseline demographic characteristics for RET fusion-positive NSCLC patients

Characteristics PAS (sub-set of IAS (prior SAS1 (untreated) SAS2 SAS3 Total
IAS) platinum chemo) N =39 (prior other (non-measurable N = 253
N =105 N =184 systemic therapy) disease)
N =16 N =14

Age, years
Median (range) 61.0 (23-81) I 61.0 (23-86) ] ] ]
Overall age group, n (%)
18-44 years ] [ ] [ i I I
45-64 years I ] I I N I
65-74 years ] ] I ] I I
275 years [ ] e I | I I
Sex, n (%)
Male 43 (41.0) I 17 (43.6) [ T I
Female 62 (59.0) ] 22 (56.4) ] ] ]
Race, n (%)
White 55 (52.4) I 28 (71.8) ] ] I
Black 5 (4.8) N 3(7.7) | I I
Asian 40 (38.1) ] 7(17.9) [ I I
Other/Missing 5 (4.8) ] 1(2.6) | | I
Ethnicity, n (%)
Hispanic or Latino I e | [ I I
Not Hispanic or Latino ] ] ] I I ]
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Missing [ [ | | | I
Body mass index, kg/m?

n L L i B B L
Median (range) I I ] I I I
Baseline ECOG, n (%)

0 31(29.5) I 18 (46.2) ] ] I
1 72 (68.6) ] 21(53.8) I I e
2 2(1.9) e 0 [ ] i T
Smoking history, n (%)

Never smoked 75 (71.4) I 29 (74.4) I ] ]
Former smoker 29 (27.6) [ ] 9 (23.1) ] N ]
Current smoker 1(1.0) ] 1(2.6) I | [
Missing 0 | 0 | | |

Note: For RET fusion-positive NSCLC, the PAS includes the first 105 patients of the IAS. The Total column is the sum of the IAS, SAS1, SAS2 and SAS3.

Abbreviations: ECOG: Eastern Cooperative Oncology Group; IAS: Integrated Analysis Set; PAS: Primary Analysis Set; SAS1: Supplemental Analysis Set 1; SAS2:
Supplemental Analysis Set 2; SAS3: Supplemental Analysis Set 3.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);*® Drilon et al. 2020.5”
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Table 10. Baseline disease characteristics for RET fusion-positive NSCLC patients

Characteristics PAS (sub-set of IAS (prior SAS1 (untreated) SAS2 SAS3 Total
IAS) platinum chemo) N =39 (prior other (non-measurable N = 253
N =105 N =184 systemic therapy) disease)
N=16 N=14

Stage at diagnosis, n (%)
1A, 1B ] I i I I I
Il, 11A, 11B i I I I ] I
A, 11IB ] ] i i i I
_— i i I i i I
v | I I I T I
IVA I ] | | | ]
VB I ] | | ] ]
IVC ] ] ] ] 1 ]
Missing | i | i i I
Time from diagnosis, months
Median (range) I | . ] I S | .
History of metastatic disease, n (%)
Yes ] I I ] I I
No | | i i i |
Time from diagnosis of metastatic disease, months
Median | | i i | |
Range ] I I I I ]
At least 1 measurable lesion by investigator, n (%)
Yes 104 (99.0) I 39 (100) ] | I
No 1(1.0) I 0 | I I
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Sum of diameters at baseline by investigator, mm

Median (range) I I | B || | I
CNS metastases at baseline by investigator, n (%)

Yes 38 (36.2) ] 7(17.9) ] ___ ____
No I I I I I I

Note: For RET fusion-positive NSCLC, the PAS includes the first 105 patients of the IAS. The “Total” column is the sum of the IAS, SAS1, SAS2 and SAS3.
Abbreviations: CNS: central nervous system; IAS: Integrated Analysis Set; PAS: Primary Analysis Set; SAS1: Supplemental Analysis Set 1; SAS2: Supplemental Analysis Set
2; SAS3: Supplemental Analysis Set 3.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#® Drilon et al. 2020.5"

Table 11. Prior cancer-related treatments for RET fusion-positive NSCLC

Characteristics PAS (sub-set of IAS (prior platinum | SAS1 (untreated) SAS2 SAS3 Total
IAS) chemo) N =39 (prior other (non-measurable N = 253
N =105 N =184 systemic therapy) disease)
N=16 N=14

Type of prior systemic therapy, n (%)
Platinum Chemotherapy 105 (100) I 0 | ] e
Anti-PD-1/PD-L1 Therapy 58 (55.2) ] ] ] ]
MKI 50 (47.6) I I I I
Prior systemic regimens, n (%)
0 | | 39 (100) | | I
-2 I I 0 I I I
=3 I I 0 I I I
Number of prior systemic regimens
Median (range) 3.0 (1-15) I 0 I I I
Best response to last systemic treatment, n (%)
Complete response | [ ] | [ | [ | [ ]
Pariial response [ [ I I I .
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Stable disease I I I ] [ I
Progression I I I ] [ e
Not evaluated I I I I I N
Unknown I ] ] | | e
Prior radiotherapy, n (%)

Yes I I I I I I
No I I I I I I
Prior cancer related surgery, n (%)

Yes - - - - - -
No I I I _ I I

Note: For RET fusion-positive NSCLC, the PAS includes the first 105 patients of the IAS. The Total column is the sum of the IAS, SAS1, SAS2 and SAS3.

Abbreviations: |AS: Integrated Analysis Set; MKI: multi kinase inhibitor; PAS: Primary Analysis Set; PD-L1: programmed death ligand 1; SAS1: Supplemental Analysis Set 1;
SAS2: Supplemental Analysis Set 2; SAS3: Supplemental Analysis Set 3.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#® Drilon et al. 2020.5"
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B.2.3.5 Participant flow

The patient disposition of the RET fusion-positive NSCLC analysis sets is presented in Table 12.
Of the 253 patients with RET fusion-positive NSCLC included in the summary of clinical efficacy,
Il patients () were still on treatment as of the 16" December 2019 data cut-off.43

In the PAS of 105 patients, ||} () were still on treatment and ] patients () in the IAS were
still on treatment. In the PAS, || patients (Jl]) stayed on treatment post progression at the
discretion of the investigator.#> Of the 39 first line patients with RET fusion-positive NSCLC
(SAS1), [ patients (Jl]) were still on treatment. For all patients with RET fusion-positive NSCLC,
the most common reason for treatment discontinuation was disease progression (| [ [Gl). A
similar proportion in the PAS also discontinued for this reason (| Gz&;) .+

Table 12. Patient disposition of RET fusion-positive NSCLC patients in the LIBRETTO-001
trial as of the December 2019 data cut-off
PAS (sub- | IAS (prior SAS1 SAS2 SAS3 Total

set of platinum | (untreated) (prior (non-
IAS) chemo) other measurable

systemic disease)
therapy)

184

w
o

Treated 253

Treatment
ongoing, n (%)

Treatment
discontinued,
n (%)

Disease
progression

Adverse event

Withdrawal of
consent

Death
Other

Treatment
continued post-
progression, n
(%)

Study status
continuing,

n (%)

Study status
discontinued,
n (%)

Withdrawal of
consent

Death

Note: For RET fusion-positive NSCLC, the PAS includes the first 105 patients of the IAS. The Total column is the
sum of the IAS, SAS1, SAS2 and SAS3.

Abbreviations: |IAS: Integrated analysis set, PAS: Primary Analysis Set; SAS1: Supplemental Analysis Set 1;
SAS2: Supplemental Analysis Set 2; SAS3: Supplemental Analysis Set 3.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®

—
o
(&)
—
—_—
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B.2.4 Quality assessment of the relevant clinical effectiveness
evidence

The LIBRETTO-001 trial was assessed for risk of bias and generalisability in line with NICE
requirements. Overall, the results of the LIBRETTO-001 trial may be considered at low risk of
bias, as summarised in Table 13. The trial had a clearly focussed issue, the exposure and the
outcome were both accurately measured to minimise bias and the results were considered
precise, believable and generalisable to the local population. However, because the trial is
ongoing, some points were inconclusive.

Table 13. Quality assessment of the LIBRETTO-001 trial

Study ID: LIBRETTO-001

Reference: Wirth LJ, Cabanillas ME, Sherman E, Solomon B, Leboulleux S, Robinson B, et al.
Clinical activity of Loxo-292, a highly selective RET inhibitor, in patients with RET-altered thyroid
cancers. Thyroid. 2018;28:A17163

Oxnard G, Subbiah V, Park K, Bauer T, Wirth L, Velcheti V, et al. Clinical Activity of LOX0-292, a
Highly Selective RET Inhibitor, in Patients with RET Fusion+ Non-Small Cell Lung Cancer. Journal
of Thoracic Oncology. 2018;13(10):S349-S350%4

Wirth L, Sherman E, Drilon A, Solomon B, Robinson B, Lorch J et al. LBA93 Registrational results
of LOXO-292 in patients with RET-altered thyroid cancers. Ann Oncol, Volume 30, Issue
Supplement_5, October 2019%

Phase 1/2 Study of LOX0O-292 in Patients With Advanced Solid Tumors, RET Fusion-Positive Solid
Tumors, and Medullary Thyroid Cancer https://ClinicalTrials.gov/show/NCT03157128"

Study Question Grade (yes/no/unclear)
1. Did the study address a clearly focused Yes. The population was clearly defined, and the
issue? aim of the study was to assess the efficacy,

safety, and pharmacokinetics of LOX0-292 in
patients with advanced solid tumours including
RET fusion-positive solid tumours, MTC, and
other tumours with RET activation. This is
abstract only so only CT.gov has information on
inclusion and exclusion. The primary endpoint is
MTD and secondary endpoints include safety,

ORR, and DOR
2. Was the cohort recruited in an acceptable Cannot tell. Abstract only but clear inclusion and
way? exclusion criteria outlined on CT.gov. However, it

is an open-label, single-arm study which could
create selection bias

3. Was the exposure accurately measured to Yes. This was a prospective study with an
minimise bias? appropriate study design with validated tools for
outcome assessment and data collection. All
patients were classified using the same criteria

4. Was the outcome accurately measured to Yes. Validated objective measurements were
minimise bias? used. Tumour response was measured by a
RECIST assessment and assessed by an IRC.
Adverse events were not assessed using
CTCAE. Neither the patients nor the outcome
assessor were blinded as it is an open-label,
single-arm study

5A. Have the authors identified all important Cannot tell. Abstract only
confounding factors?
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List the ones you think might be important, that
the author missed.

5B. Have they taken account of the
confounding factors in the design and/or
analysis?

Cannot tell. Abstract only

6A. Was the follow up of subjects complete
enough?

Cannot tell. This is an ongoing trial

6B. Was the follow up of subjects long
enough?

Cannot tell. This is an ongoing trial

7. What are the results of this study?

LOX0-292 was well-tolerated and had marked
antitumor activity in RET fusion-positive NSCLC
patients, including those with resistance to prior
MKIs and brain metastases from the initial results
resented

8. How precise are the results?

The results were precise. RECIST assessment
was used on all scans to determine the ORR with
an IRC. Adverse events will need to be assessed
using CTCAE in the future

9. Do you believe the results?

Yes. However, the study is ongoing and abstract
only

10. Can the results be applied to the local
population?

Yes. These results can be applied to other thyroid
cancer and NSCLC patients with RET-altered
tumours

11. Do the results of this study fit with other
available evidence?

Cannot tell. No targeted therapy is approved for
patients with RET-altered tumours, but the results
are similar to vandetanib which also selectively
targets RET signalling

12. What are the implications of this study for
practice?

The results from this small single-arm study show
LOX0-292 as a potential effective therapy for
thyroid cancer and NSCLC patients with RET-
altered tumours

Abbreviations: CT.gov: clinical trials.gov; CTCAE: common terminology criteria for adverse events; DOR: dose
response rate; IRC: Independent Review Committee; MKI: multi-kinase inhibitors; MTC: medullary thyroid cancer;
MTD: maximum-tolerated dose; ORR: objective response rate; RECIST: response evaluation criteria in solid

tumours; RET: rearrangements and/or mutations during transfection.

B.2.5 Clinical effectiveness results of the relevant trials

Summary of clinical effectiveness results
The efficacy of selpercatinib in RET fusion-positive NSCLC has been demonstrated in

LIBRETTO-001, a first in-human Phase /Il trial®”

The primary endpoint used in LIBRETTO-001 was ORR, defined as the proportion of
patients with a BOR of confirmed CR or PR based on RECIST v1.1 and IRC assessment:

0 Inthe first line (SAS1) trial population, the ORR was 85% (33/39, 95% CI: 69.5—

94.1)

o Inthe second line (PAS) trial population, the ORR was 64% (67/105; 95% CI:

53.9-73.0)

o Inthe second line (IAS) trial population, the ORR was [} (I G

0 Across the three trial populations, selpercatinib treatment resulted in high tumour
response rates in both first line and second line RET fusion-positive NSCLC
patients, decreasing tumour size and delaying disease progression for most

patients
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e DOR was a secondary outcome in LIBRETTO-001:

o0 In the first line (SAS1) trial population, the median DOR was not reached (95%
Cl: 12.0—not estimable [NE]) at the time of data cut-off, with PD observed in only
seven (21%) patients in a median follow-up of 7.4 months

0 Inthe second line (PAS) trial population, the median DOR was 17.5 months (95%
Cl: 12.0-NE), with death or disease progression observed for 23/67 (34%) patients
in a median follow-up of 12.1 months

o Inthe second line (IAS) trial population, the median DOR was [} months ([l
). ith death or disease progression observed in [[Jl] () patients in a
median follow-up of [ months

0 Across the three trial populations, results indicated that the high response rates
observed with selpercatinib administration were durable in a high proportion of first
and second line RET fusion-positive NSCLC patients, thereby maintaining their
HRQoL levels for longer. Preliminary OS estimates suggest good overall survival
rates for patients treated with selpercatinib

e PFS was a secondary outcome in LIBRETTO-001:

o0 In the first line (SAS1) trial population, the median PFS by IRC assessment was
not reached (95% CI: 13.8—NE), with death or disease progression only reported in
9/39 (23%) patients in a median follow-up of 9.2 months

o0 Inthe second line (PAS) trial population, the median PFS was 16.5 months (95%
Cl: 13.7-NE), with death or disease progression observed in 44/105 (42%) patients
in a median follow-up of 13.9 months

o Inthe second line (IAS) trial population, the median PFS was [ months (Il
). vith death or disease progression observed in |l () patients in a
median follow-up of ] months

o0 Progressed disease is associated with reduced patient HRQoL."* Results indicate
that selpercatinib treatment could bring positive benefits to first and second line
RET fusion-positive NSCLC patients, by delaying disease progression and helping
patients to maintain their quality of life for longer

e OS was considered as a secondary outcome in LIBRETTO-001:

o In the first line (SAS1) trial population, the median 0S was || I ()
at the 16" December 2019 data cut-off, with only ] (Jl}) death reported in a
median follow-up of J§ months

o Inthe second line (PAS) trial population, the median 0S was || Gz TR
). Death was observed in [l [l patients in a median follow-up of i
months

o Inthe second line (IAS) trial population, the median 0S was || Gz TR
I Dc:th was observed in [l () patients in a median follow-up of ||}

months

e Patient reported outcomes were assessed using the EORTC QLQ-C30:

o Patients experienced definite improvements in QLQ-C30 sub scores: physical (n =
H ). emotional (n = ). role (n = [ ). cognitive (n = [ () and
social function (n = || (Il}). There was a median time to definite improvement
amongst NSCLC patients of [JJff months

o0 In general, a higher proportion of NSCLC patients reported improved, rather than
worsening, QLQ-C30 scores, with - versus - of patients reporting improved
versus worsened global health status scores during Cycle 9 of selpercatinib
treatment
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o In line with clinical effectiveness measures, QLQ-C30 scores indicate improved
quality of life for advanced RET fusion-positive NSCLC patients receiving
selpercatinib

e The results of LIBRETTO-001 demonstrate that treatment with selpercatinib results in a

high and durable response rate for both first and second line RET fusion-positive NSCLC
patients and corresponds with improvements in patient quality of life

The clinical effectiveness of selpercatinib in NSCLC was demonstrated in LIBRETTO-001, a first
in-human Phase /Il trial.5” The clinical effectiveness results from this trial, assessed by IRC, are
summarised under the relevant primary and secondary endpoints for this submission and for
each study population (first line: SAS1 and second line: PAS and IAS). Results from the
Investigator assessment are available in Appendix L. EORTC data for NSCLC patients
completing a baseline assessment (N = [Jl]) is summarised at the end of the section, although
data are not divided by treatment history.

B.2.5.1 First line population (SAS1)

The SAS1 population was comprised of patients with RET fusion-positive NSCLC who had not
received prior systemic therapy (N = 39) (see Table 6, Section B.2.3.3 for further details).*® This
analysis set provides evidence for the efficacy of selpercatinib in first line patients with advanced
RET fusion-positive NSCLC. As of the 16" December 2019 data cut-off, all 39 patients had at
least 6 months follow-up from the first dose of selpercatinib.4®

Primary endpoint: Objective response rate

ORR was defined as the proportion of patients with a BOR of confirmed CR or PR based on
RECIST v1.1 (see Table 8, Section B.2.3.3). For first line patients with RET fusion-positive
NSCLC, the ORR was 85% (33/39, 95% Cl: 69.5-94.1) by IRC assessment (Table 14). Based
on BOR, [l of previously untreated patients were assessed to have stable disease, whilst the
majority were assessed to have a partial response (84.6%). Only 1 patient (2.6%) was assessed
to have progressive disease.*®

The individual patients’ responses to selpercatinib treatment in terms of percentage decrease in
tumour size from baseline, as per RECIST v1.1, are illustrated in Figure 7, demonstrating that at
the data cut-off, tumour diameter had decreased in all of the 39 patients, decreasing by more
than 30% (i.e. a partial response was achieved) in all but 3 patients.®> Results indicate that
selpercatinib treatment results in high response rates in previously untreated RET fusion-positive
NSCLC patients, preventing disease progression and decreasing tumour size for the majority of
patients.

Table 14. BOR and ORR for first line RET fusion-positive NSCLC patients
First line (SAS1) N = 39

Best overall response, n (%)

Complete response 0
Partial response 33 (84.6)
Stable disease 4 (10.3)
Progressive disease 1(2.6)
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Not evaluable 1(2.6)
Objective response rate (CR + PR)

n (%) 33 (84.6)

95% CI I

Abbreviations: Cl: confidence intervals; CR: complete response; PR: partial response; SAS1: Supplemental
Analysis Set 1.
Source: Eli Lilly and Company Ltd. Data on File (161" December 2019 cut-off).#® Drilon et al. 2020.57
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Figure 7. Waterfall plot of best change in tumour burden based on IRC assessment for first line RET fusion-positive NSCLC patients

Note: Dotted lines indicate thresholds for partial response and progressive disease. A decrease in tumour size of 230% was considered a partial response, whilst an increase in
tumour size of 220% was considered progressive disease.

Abbreviations: NE: not evaluable; PD: progressive disease; PR: partial response; SD: stable disease.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®
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Secondary endpoint: Duration of response

For assessment of DOR, time until occurrence of an event was measured. An event was
recorded as death or disease progression in a patient. Patients were censored as per the criteria
listed in Table 7 (Section B.2.3.3).

Of the 33 first line RET fusion-positive NSCLC patients who responded to treatment with
selpercatinib, at the data cut-off, the majority || il were alive with no documented disease
progression. The median DOR by IRC assessment was not reached (95% CI: 12.0-NE) at the
time of data cut-off for these patients, with PD observed in only [l (ll]) patients in a median
follow-up of 7.4 months (Table 15). As of the 16t December 2019 data cut-off, ||| (l}) patients
had maintained a response for 212 months.*>

By Kaplan-Meier estimate, the probability of remaining in response at 6 months was [} (Il
B -« B ) -t 12 months.“® These results indicated that patient benefit
from a decrease in tumour size was durable, with almost all first line patients predicted to
maintain their response for 6 months, and over half of patients anticipated to remain in response
for at least 12 months. The combination of a high ORR and extended DOR observed with
selpercatinib provides a prolonged physical and physiological benefit to patients, which also
translated into stable or improved quality of life (see Section B.2.5.3). The Kaplan-Meier plot of
DOR is presented in Figure 8.4°

Table 15. DOR for first line RET fusion-positive NSCLC patients

| Responders at first line (SAS1) (N =)

Response status n (%)

Disease progression ]

Censored 26 (78.8)

Reason censored n (%)

Alive without documented disease progression

Subsequent anti-cancer therapy or cancer-related
surgery without document PD

DOR (months)

Median

95% ClI

Minimum-maximum

Rate (%) of DOR

6 months or more

95% ClI

12 months or more

95% CI

DOR follow-up (months)

Median

25th, 75th percentiles

Observed DOR n (%)?

<6 months

26 to 12 months
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Responders at first line (SAS1) (N=[)

212 to 18 months

218 to 24 months

224 months

Footnotes: ?Includes censored patients who have not yet progressed.

Notes: Censored observations denoted by “+”.

Abbreviations: Cl: confidence interval; DOR: duration of response; NE: not evaluable; PD: progressive disease;
SAS1: Supplemental Analysis Set 1.

Source: Eli Lilly and Company Ltd. Data on File (161" December 2019 cut-off);*® Drilon et al. 2020.57
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Figure 8. Kaplan-Meier plot of DOR based on IRC assessment for first line RET fusion-positive NSCLC patients

Note: Censored patients denoted by “+”.
Abbreviations: DOR: duration of response.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®
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Secondary endpoint: Progression free survival

For assessment of PFS, an event was recorded for death of a patient before the first planned
visit or death or disease progression in a patient between planned disease assessments.
Patients were censored as per the criteria listed in Table 7 (Section B.2.3.3).

All first line RET fusion-positive NSCLC patients were followed for at least I months from first
dose. As of the December 16t data cut-off, the majority (| [l of patients were alive and
without documented PD. The median PFS by IRC was not reached (95% CI: 13.8—-NE), with
death or disease progression only reported in || (ll]) patients in a median follow-up of 9.2
months (Table 16).45 |} (l) patients were progression free for 212 months, as of the
December 2019 data cut-off.4°

By Kaplan-Meier estimate, the probability of being progression-free at 6- and 12- months was [}
(R -« B ). <spcctively, by IRC assessment.#5 These results
indicate that administration of selpercatinib can produce clinically meaningful responses for a
high proportion of untreated patients, with three-quarters estimated to be event-free (death or
disease progression) for at least a year after receiving their first dose. Progressed disease is
associated with reduced patient HRQoL, and as such, selpercatinib could bring positive benefits
to first line RET fusion-positive NSCLC patients by delaying disease progression and helping
patients to maintain their quality of life for longer periods of time.'* The Kaplan-Meier plot of PFS
is presented in Figure 9.4°

Table 16. PFS for first line RET fusion-positive NSCLC patients

First line (SAS1)

N =39
Progression status n (%)
Disease progression e
Died (no disease progression beforehand) -
Censored 30 (76.9)
Reason censored (n, %)
Alive without documented disease progression -
Subseque_nt anti-cancer therapy or cancer-related -
surgery without document PD
Duration of PFS (months)
Median NE
95% ClI 13.8-NE
Minimum—maximum -
Rate (%) of PFS
6 months or more -
95% Cl I
12 months or more [ |
95% ClI I
Duration of follow-up (months)
Median 9.17
25th, 75th percentiles e
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First line (SAS1)
N =39
Observed duration of PFS n (%)?
<6 months -
26 to 12 months -
=212 to 18 months -
=218 months -

Footnotes: 2Includes censored patients who have not yet progressed.

Notes: Censored observations denoted by “+”.

Abbreviations: Cl: confidence intervals; PD: progressive disease; PFS: progression free survival; NE: not
evaluable; SAS1: Supplemental Analysis Set 1.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);*® Drilon et al. 2020.57
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Figure 9. Kaplan-Meier plot of PFS based on IRC assessment for first line RET fusion-positive NSCLC patients

Note: Censored patients denoted by “+”.
Abbreviations: PFS: progression free survival.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).*®
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Secondary endpoint: Overall survival

For assessment of OS, the number of months elapsed between the date of the first dose of
selpercatinib and the date of death (whatever the cause) was recorded. Patients who were alive
or lost to follow-up as of the data cut-off date were right-censored (see detailed censoring criteria
listed in Table 7, Section B.2.3.3). The censoring date was determined from the date the patient
was last known to be alive.

The median OS was || () for first line RET fusion-positive NSCLC patients at
the 16! December 2019 data cut-off, with only [J| (Jl}) death reported in a median follow-up of

Il months. At 12 months, the Kaplan-Meier predicted OS rate was ||| (GGG
providing preliminary evidence to support the use of selpercatinib for the prolongation of life

(Table 17).45 No Kaplan-Meier plot is presented, due to the low number of events.

Table 17. OS for first line RET fusion-positive NSCLC patients

First line (SAS1)

N =39
Survival status n (%)
Dead -
Alive e
Duration of OS (months)
Median .
95% ClI N
Minimum—maximum e
Rate (%) of OS
12 months or more -
95% ClI e
Duration of follow-up (months)
Median -
25th, 75th percentiles -

Notes: Censored observations denoted by “+”.

Abbreviations: Cl: confidence intervals; NE: not evaluable; OS: overall survival; SAS1: Supplemental Analysis
Set 1.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).*5

B.2.5.2 Second line subpopulation (PAS and IAS)

The PAS population was comprised of patients with RET fusion-positive NSCLC, who had
received 21 lines of prior platinum-based chemotherapy and who completed at least 6 months of
follow-up (N = 105) and was a subset of the IAS, which was comprised of 184 pre-treated RET
fusion-positive patients (see Section B.2.3.3 for further details of both analysis sets).>” Both
analysis sets provide evidence for the efficacy of selpercatinib in the second line setting in
patients with advanced RET fusion-positive NSCLC.%’

Primary endpoint: Objective response rate

The ORR, defined as the proportion of patients with BOR of confirmed CR or PR based on
RECIST v1.1, was 64% (67/105; 95% Cl: 53.9-73.0) by IRC assessment for the PAS and [}
() o the |AS population at the 16t December 2019 data cut-off (Table
18). In the PAS population, the majority (65; 61.9%) of patients achieved a PR, whilst two (1.9%)
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patients achieved a CR, 30 (28.6%) were assessed to have SD, while only 4 (3.8%) patients
were assessed as having PD at the 16" December 2019 data cut-off.5” A similar response to
selpercatinib was observed in IAS patients, with the majority (Ji}; [JJl]) achieving a PR and ||}
() achieving a CR, while stable disease was reported for [ Jil}) patients and PD was
reported for only || (i) patients.

Waterfall plots Figure 10 and Figure 11 illustrate the best overall change in tumour size, as per
RECIST v1.1, for both second line analysis sets at the 16" December 2019 data cut-off.*®> These
demonstrate that an increase in tumour diameter of 220% from baseline (PD) was reported in a

very small proportion of patients ([ ll in the PAS and I in the 1AS), while the
majority of patients in both populations achieved a decrease in tumour diameter of 230% from

baseline (PR).4°

Overall, these results indicate that selpercatinib treatment results in high response rates, even
amongst second line RET fusion-positive NSCLC patents, preventing disease progression and
thereby maintaining patients’ HRQoL.

Table 18. BOR and ORR for second line (PAS and IAS) RET fusion-positive NSCLC
patients

Second line (PAS) Second line (IAS)

N =105 N =184
Best overall response, n (%)
Complete response 2(1.9) [
Partial response 65 (61.9) [ ]
Stable disease 30 (28.6) [ ]
Progressive disease 4 (3.8) [
Not evaluable 4 (3.8) [
Objective response rate (CR+PR)
n (%) 67 (63.8) e
95% Cl I I

Note: PAS includes 4 patients with non-measurable disease per IRC.

Abbreviations: Cl: confidence intervals; CR: complete response; IAS: Integrated Analysis Set; PAS: Primary
Analysis Set; PR: partial response.

Source: Eli Lilly and Company Ltd. Data on File (161" December 2019 cut-off);*® Drilon et al. 2020.57
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Figure 10. Waterfall plot of best change in tumour size based on IRC assessment for second line (PAS) RET fusion-positive NSCLC
patients

Note: Dotted lines indicate thresholds for partial response and progressive disease. A decrease in tumour size of 230% was considered a partial response, whilst an increase in
tumour size of 220% was considered progressive disease.

Abbreviations: CR: complete response; NE: not evaluable; PD: progressive disease; PR: partial response; SD: stable disease.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).43
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Figure 11. Waterfall plot of best change in tumour size based on IRC assessment for second line (IAS) RET fusion-positive NSCLC patients

Note 1: Dotted lines indicate thresholds for partial response and progressive disease. A decrease in tumour size of 230% was considered a partial response, whilst an increase
in tumour size of 220% was considered progressive disease.

Note 2: Fourteen patients are not shown due to 10 patients having non-target lesions only, and 4 patients with no post-baseline target lesion measurements.

Abbreviations: CR: complete response; NE: not evaluable; PD: progressive disease; PR: partial response; SD: stable disease.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).45
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Secondary endpoint: Duration of response

For assessment of DOR, an event was recorded for death or disease progression in a patient.
Patients were censored as per the criteria listed in Table 7 (Section B.2.3.3).

As of the 16" December 2019 data cut-off, the majority of patients who responded to
selpercatinib treatment in both the PAS (i) and the IAS (Il populations were alive
and without disease progression, as assessed by IRC. In the PAS population, the median DOR
by IRC was 17.5 months (95% CI: 12.0-NE), with death or disease progression observed for
B @) patients in a median follow-up of 12.1 months. For the IAS population the median DOR
was ] months (). \ith death or disease progression observed in ||l ()
patients in a median follow-up of JJj months. |l () patients have been in response for
>12 months in both analysis sets, as of the December 2019 data cut-off (Table 19).4°

By Kaplan-Meier estimate, the probability of remaining in response at 6- and 12- months was [}

T -« B ). <spcctively for the PAS. Similar results were reported

from the broader IAS population (Jf}; 95% C!: [l and [l 95% C!: . respectively).
The Kaplan-Meier plot of DOR for the PAS and IAS are presented in Figure 12 and Figure 13,

respectively.

Overall, these results indicate that the high response rates observed with selpercatinib
administration were durable in a high proportion of second line RET fusion-positive NSCLC
patients, allowing them to remain progression free for longer and thereby prolonging patients’
HRQoL levels.*®

Table 19. DOR for second line (PAS and IAS) RET fusion-positive NSCLC patients

Responders at Responders at
second line (PAS) second line (IAS)

N=N N=H
Response status, n (%)
Disease progression - -
Died (no disease progression beforehand) [ ] [ ]
Censored 44 (65.7) [
Reason censored, n (%)
Alive without documented disease progression [ ] [ ]
Surgery without dosumented disease progresaion o .
Discontinued fron_1 study without documented I
disease progression
DOR (months)
Median 17.51 [ ]
95% ClI 12.0-NE [
Minimum—maximum I I
Rate (%) of DOR
6 months or more [ | [ |
95% ClI I I
12 months or more - -
95% Cl I I
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DOR follow-up (months)
Median

25th, 75th percentiles
Observed DOR, n (%)?
<6 months

=6 to 12 months

212 to 18 months

=218 to 24 months

224 months

Footnotes: ?Includes censored patients who have not yet progressed.

Notes: Censored observations denoted by “+”.

Abbreviations: Cl: confidence intervals; DOR: duration of response; IAS: Integrated Analysis Set; NE: not
evaluable; PAS: Primary Analysis Set.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);*® Drilon et al. 2020.5"

-
N
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Figure 12. Kaplan-Meier plot of DOR based on IRC assessment for second line (PAS) RET fusion-positive NSCLC patients
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Note: Censored patients denoted by “+”.
Abbreviations: DOR: duration of response.
Source: Drilon et al. 2020, Supplementary Appendix.®®
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Figure 13. Kaplan-Meier plot of DOR based on IRC assessment for second line (IAS) RET fusion-positive NSCLC patients

Note: Censored patients denoted by “+”.
Abbreviations: DOR: duration of response.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).3
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Secondary endpoint: Progression free survival

For assessment of PFS, an event was recorded for the death of a patient before the first planned
visit or death or disease progression of a patient between planned disease assessments.
Patients were censored as per the criteria listed in Table 7 (Section B.2.3.3).

As of the 16t December 2019 data cut-off, il patients in the PAS and [ 1AS
patients were alive and without disease progression, by IRC assessment (Table 20).° The
median PFS was 16.5 months (95% CI: 13.7-NE) in the PAS, with death or disease progression
observed in [ | () patients in a median follow-up of 13.9 months.5” The median PFS for the
IAS was slightly longer at ] months (I ). with death or disease progression
observed in [ l| () patients in a median follow-up of | months. | () patients in the
PAS and [} () patients in the IAS were progression-free for 212 months, as of the 16t"
December 2019 data cut-off.4

By Kaplan-Meier estimate, the probability of being progression-free at 6- and 12- months was [Jjj

(T - < B ). <so<ctively for the PAS population.*® Similar results
were observed in the IAS population (i, 95% C!: |l and IR 95% C!: I
respectively). These predictions should be considered alongside the result that )] of PAS and
I of |AS patients had experienced disease progression as their best response to prior
systemic treatment (see Table 11, Section B.2.3.4). The Kaplan-Meier plots of PFS for the PAS
and IAS populations are presented in Figure 14 and Figure 15, respectively.*®

These results indicate that treatment with selpercatinib will allow second line RET fusion-positive
NSCLC to remain progression-free for an extended period, thereby increasing patients’
HRQoL.™

Table 20. PFS for second line (PAS and IAS) RET fusion-positive NSCLC patients

Second line (PAS) Second line (IAS)
N =105 N

]
=\
(-]
D

Progression status n (%)

Disease progression

Died (no disease progression beforehand)

Censored

0))
-
—
(€)]
5
-
~

Reason censored n (%)

Alive without documented disease progression

Subsequent anti-cancer therapy or cancer related
surgery without documented disease progression

Discontinued from study without documented
disease progression

Duration of PFS (months)

Median 16.53

95% CI 13.7-NE

Minimum-maximum

Rate (%) of PFS

=6 months

95% CI
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=212 months

95% Cl

Duration of follow-up (months)
Median

25th, 75th percentiles

Observed duration of PFS n (%)
<6 months

26 to 12 months

212 to 18 months

=218 to 24 months

224 months

Progression status n (%)

Disease progression

Died (no disease progression beforehand)

—
w
(o]
»

Censored

Footnotes: ?Includes censored patients who have not yet progressed.

Notes: Censored observations denoted by “+”.

Abbreviations: Cl: confidence intervals; NE: not evaluable; IAS: Integrated Analysis Set; PAS: Primary Analysis
Set; PFS: progression free survival.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);**Drilon et al. 2020.5”
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Figure 14. Kaplan-Meier plot of PFS based on IRC assessment for second line (PAS) RET fusion-positive NSCLC patients
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Note: Censored patients denoted by “+”.
Abbreviations: PFS: progression free survival.
Source: Drilon et al. 2020, Supplementary Appendix.®®
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Figure 15. Kaplan-Meier plot of PFS based on IRC assessment for second line (IAS) RET fusion-positive NSCLC patients

Note: Censored patients denoted by “+”.
Abbreviations: PFS: progression free survival.
Source: Eli Lilly and Company Ltd. Data on File (161" December 2019 cut-off).45
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Secondary endpoint: Overall survival

The median OS was not reached for either the PAS (| ) nor the 1AS (IFEGEG

populations.*® As of the 16" December 2019 data cut-off, the majority of patients were alive in both
the PAS (I and |AS () populations. In the PAS population, death was observed in
B ) oatients in a median follow-up of [ months, whilst in the IAS population, death was
observed in [l () patients in a median follow-up of j months (Table 21). At 12 months,
the Kaplan-Meier predicted OS rate was ||| (KGN =« T ' the
PAS and IAS, respectively.*® The Kaplan-Meier plot of OS for the PAS and IAS is shown in Figure
16 and Figure 17, respectively. Although OS data remains immature, preliminary results suggest
that selpercatinib treatment may offer survival benefits to second line patients with advanced RET
fusion-positive NSCLC.

Table 21. OS for second line (PAS) RET fusion-positive NSCLC patients

Second line (PAS) Second line (IAS)

N =105 N =184
Survival status, n (%)
Dead [ I
Alive [ I
Duration of OS (months)
Median [ | [ |
95% Cl [ |
Minimum—maximum ] e
Rate (%) of OS
12 months or more [ | [ |
95% ClI [ |
Duration of follow-up (months)
Median I [ ]
25th, 75th percentiles - -

Notes: Censored observations denoted by “+”.
Abbreviations: Cl: confidence interval; NE: not estimable; OS: overall survival; PAS: Primary Analysis Set.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#®
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Figure 16. Kaplan-Meier plot of OS for second line (PAS) RET fusion-positive NSCLC patients

Note: Censored patients denoted by “+”.
Abbreviations: OS: overall survival.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®
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Figure 17. Kaplan-Meier plot of OS for second line (IAS) RET fusion-positive NSCLC patients

Note: Censored patients denoted by “”.
Abbreviations: OS: overall survival.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4
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B.2.5.3 EORTC QLQ-C30

As of the 16" December 2019 data cut-off, ] patients with RET fusion-positive NSCLC had
completed a baseline assessment as part of a “QLQ-C30 Analysis Set”. EORTC QLQ-C30
questionnaires were administered at baseline and completed approximately every 8 weeks until
the end of treatment visit (see Table 8, Section B.2.3.3 for further details of EORTC QLQ-C30
methodology).*®

The mean baseline score for global health status/QoL subscale was ] (standard deviation
[SD]: ). Of the ] patients, | experienced definite improvement in the global health
status/QoL subscale. Of those with definite improvement, there was a median time to definite
improvement of ] months. The average scores for the physical, emotional, role, cognitive and
social functioning subscales were each [ points at baseline.45

NSCLC patients (N = JJl|) reported mean (SD) baseline scores for QLQ-C30 subscales of ||}
) for physical functioning; ) for emotional functioning; [l for role functioning;
) or cognitive functioning and [l for social functioning. Of these [} patients, the
proportion who experienced definite improvements in each of the QLQ-C30 subscales as of the
data cut-off was [} for physical functioning; i} for emotional functioning; i} for role
functioning; - for cognitive functioning and - for social functioning. The proportion of
patients experiencing definite worsening in QLQ-C30 subscales was [} for physical
functioning; [l for emotional functioning; [l for role functioning; il for cognitive functioning
and [} for social functioning. There were no consistent clinically meaningful differences in
mean patient scores over time. The proportion of patients with any clinically meaningful
improvement or worsening is reported in Table 22 by cycle.*®

NSCLC patients (N = ) reported mean (SD) baseline scores for QLQ-C30 symptomology and

financial impact subscales of [} () for nausea and vomiting, [l (Il for fatigue, | (I
for pain, ||| () for dyspnoea, || () for insomnia, [ (Il for appetite loss, [ (I for
constipation, [l (Il for diarrhoea and [} (Il for financial difficulties. Of these ] patients,
the proportion who experienced definite improvements in each of the QLQ-C30
symptoms/financial subscales were [ nausea and vomiting, |} fatigue, [l pain, I
dyspnoea, [l insomnia, ] appetite loss, ] constipation, |} diarrhoea and i} financial
difficulties. The proportion of patients experiencing definite worsening in QLQ-C30
symptomsf/financial scales was ] nausea and vomiting, |l fatigue, [lLpain, [} dyspnoea,
B insomnia, [l appetite loss, [} constipation, ] diarrhoea and [ financial difficulties.

Across the majority of the QLQ-C30 subscales, a numerically higher proportion of NSCLC
patients reported improved scores versus worsening QLQ-C30 subscale scores (Table 22).
Overall, at the data cut-off the majority of advanced RET fusion-positive NSCLC patients had
stable or improved quality of life as determined by QLQ-C30 subscales following treatment with
selpercatinib.*®

Table 22. EORTC-QLQ-C30: Proportion of patients with RET fusion-positive NSCLC who
improved or worsened from baseline at scheduled follow-up visits

QLQ-C30 Subscale, n (%) Cycle 3 Cycle 5 Cycle 7 Cycle 9

Global health status/QoL N [ | [ | [ | [ |
Improved | I I I I
Worsened | [N I I I
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Physical functioning N ] ] H ||

Improved | 51(32.1) | 47(35.1) 37(33.6) | 26(37.7)

Worsened | 20 (12.6) | 16(11.9) | 13(11.8) 4 (5.8)

Emotional functioning N B B B [ |
Improved | 44 (28.2) | 38(29.0) | 31(284) | 19 (28.4)
Worsened | 21 (13.5) 9(6.9) 14(12.8) | 9(13.4)

Role functioning N [ | [ | [ | [ |

Improved 61 (38.4) 52 (38.8) 48 (43.6) 29 (42.0)

Worsened | 40 (25.2) 26 (19.4) 20 (18.2) 14 (20.3)

Cognitive functioning N [ | ] |

Improved | 32 (20.5) 27 (20.6) 21 (19.3) 9 (13.4)

Worsened | 37 (23.7) 30 (22.9) 22 (20.2) 19 (28.4)

Social functioning N [ | [ ] |

Improved | 62 (39.7) 61(46.6) | 46(422) | 27(40.3)

Worsened | 27 (17.3) 22 (16.8) 18 (16.5) 14 (20.9)

Nausea and vomiting N [ | [ | [ | [ |
Improved | 43 (27.0) | 34(254) | 31(28.2) | 20(29.0)
Worsened | 12 (7.5) 12 (9.0) 8 (7.3) 5(7.2)

Fatigue N [ | [ | [ | [ |

Improved | 71 (44.9) 67 (50.0) 53 (48.2) 33 (47.8)

Worsened | 39 (24.7) 26 (19.4) 25 (22.7) 18 (26.1)

Pain N [ | [ | [ | [ |

Improved | 73 (45.9) 64 (47.8) 53(48.2) | 26 (37.7)

Worsened | 25 (15.7) 16 (11.9) 12 (10.9) 10 (14.5)

Dyspnoea N [ | [ | [ | [ |
Improved | 57 (36.3) | 54 (40.6) | 43(39.1) | 30 (43.5)
Worsened | 12 (7.6) 12 (9.0) 6 (5.5) 2 (2.9)

Insomnia N B B B [ |

Improved 38 (23.9) 39 (29.1) 33 (30.0) 19 (27.5)

Worsened | 33 (20.8) 20 (14.9) 19 (17.3) 9 (13.0)

Appetite loss N [ | [ | [ | [ |
Improved | 54 (34.0) | 49(36.6) | 44(404) | 27(39.1)
Worsened | 19 (11.9) 13 (9.7) 15 (13.8) 9 (13.0)

Constipation N [ | [ | [ | [ |

Improved | 33 (20.8) 31(23.1) | 24(21.8) 8 (11.6)

Worsened | 49 (30.8) 29 (21.6) 26 (23.6) 10 (14.5)

Diarrhoea N B B B [ |
Improved | 17 (10.9) 10 (7.6) 12 (11.0) 7 (10.4)
Worsened | 31 (19.9) 45 (34.4) 34 (31.2) 15 (22.4)

Financial difficulties N B B B [ |
Improved | 36 (23.1) 23 (17.6) 24 (22.0) 11 (16.4)
Worsened | 13 (8.3) 13 (9.9) 12 (11.0) 10 (14.9)
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Abbreviations: EORTC QLQ: European Platform of Cancer Research Quality of Life Questionnaire.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®

B.2.6 Subgroup analysis

The robustness and consistency of the primary analysis was confirmed by pre-specified
subgroup analyses. Response rate and duration of response were analysed by several
demographic variables using IRC assessment for PAS patients. Subgroup analyses were not
performed in the IAS and SAS1 population.*® The ORR and DOR by other baseline disease
characteristics are presented in Table 23.

In patients with ECOG of 0, the ORR was ||} (I GGG 2rd the DOR was [}

months, whilst patients with an ECOG of 1-2 reported an ORR and DOR of ||} (I NN
) 2nd [l months, respectively.#5 In patients who never smoked, the ORR was [} (Il
) -1d the DOR was not reached.*5 In patients who had smoked, the ORR was [}

(I - d the DOR was [l months. Women had a higher ORR than men (JJ}

versus ). although the underpinning cause of this minor efficacy differential was unclear.45

In patients who had CNS metastasis at baseline by Investigator assessment, the ORR was [Jj
() - the DOR was ] months.#5 In patients who did not have CNS
metastasis, the ORR was [} (GGG =d the DOR was not reached. The ORR
and DOR for patients with no metastasis at baseline were difficult to characterise due to the low
number of patients.*® Subgroup analysis confirmed that the beneficial results of selpercatinib
treatment, in terms of a reduction in tumour size, were broadly consistent across age, gender,
race and smoking status.

Table 23. ORR and DOR by demographics for RET fusion-positive NSCLC patients (PAS)
based on IRC assessment

N Responders ORR% (95% CI) DOR (Range)

Overall 105 67

Age

<65 years

=65 years

Sex

Male

Female

Race

White

Asian

Other

ECOG

0

1-2

Smoking status

Never smoked

Smoker
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Any metastatic disease

Yes || | I I
No I | | [
CNS metastasis at baseline by investigator

Yes | | I I
No | | _______ I

Notes: Censored observations denoted by “+”.

Abbreviations: CNS: central nervous system; DOR: duration of response; ECOG: Eastern Cooperative Oncology
Group; NR: not reached; ORR: objective response rate; PR: partial response.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®

The ORR and DOR by gene fusion partner are presented in Table 24. In patients with a
KIF5B-RET fusion, the ORR was ||} (NG 2nd the DOR was ] months. In
patients with a CCDC6-RET fusion, the ORR was [} (I ) 2 the DOR was
Il months.45 The ORR and DOR for patients with other fusion partners were difficult to
characterise due to the low number of patients.*® In patients where the RET fusion partner was
unknown (i.e. the molecular test reported a RET fusion but did not specify the fusion partner), the

ORR was ]| (I -1d the DOR was [l months. Subgroup analysis confirmed

that ORR to selpercatinib treatment was broadly consistent across different RET fusion

partners.*®

The ORR and DOR by type of molecular test are also presented in Table 24. In patients tested
with NGS on tumour tissue, the ORR was [} (IIIEGzGzgGg) =d the DOR was not
reached. In patients tested with NGS on blood/plasma, the ORR was [} (I GGG
and the DOR was ] months. This analysis confirmed that ORR results were consistent despite

the type of molecular assay used.*®

Table 24. ORR and DOR by RET fusion partner and type of molecular assay for RET
fusion-positive NSCLC patients (PAS) based on IRC assessment

N

Responders

ORR% (95% Cl)

DOR (Range)

Overall

105

RET fusion partner

KIF5B

CCDC6

NCOA4

Other

KIAA1468

ARHGAP12

CCDC88C

CLIP1

PRKAR1A

RBPM and DOCK1

TRIM24

Unknown

Type of molecular assay

NGS on blood or
plasma
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NGS on tumour i | | _______
PCR I I | I
FISH I I | _______

Notes: Censored observations denoted by “+”.

Abbreviations: DOR: duration of response; FISH: fluorescence in situ hybridisation; NA: not applicable; NE: not
estimable; NGS: next generation sequencing; NR: not reached; PCR: polymerase chain reaction; PR: partial
response; ORR: objective response rate, SD; stable disease.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#®

The ORR and DOR by number of prior therapies received, and type of prior therapy,

are presented in Table 25. In patients with 1-2 prior therapies, the ORR was .(

) =d the DOR was ] months. In patients with 3 or more therapies, the ORR was |||}
(I - the DOR was not reached. Efficacy outcomes were therefore broadly
consistent across the two subpopulations, with a slightly higher ORR in the patients who had
received a greater number of prior therapies.*®

In patients that had prior anti-PD-1/PD-L1 therapy, the ORR was [} (I NN -
the DOR was not reached. In patients that did not receive prior anti-PD-1/PD-L1 therapy, the
ORR was | (GG - the DOR was [l months. In patients that received
prior MKI therapy, the ORR was [} () =1d the DOR was not reached. In

patients that did not receive prior MKI therapy, the ORR was ||} (I NN - the
DOR was ] months. These subgroup analyses confirmed consistent efficacy results in terms of

the primary trial outcome (i.e. ORR), regardless of whether a patient did or did not received
immunotherapy or MKI treatment.®> A strong response was maintained in patients who had
previously received immunotherapies, which are used frequently on the NHS (as per Lilly market
share data)."®

Table 25. ORR and DOR by number and type of prior therapy for RET fusion-positive
NSCLC patients (PAS) based on IRC assessment

N Responders ORR% (95% CI) DOR (Range)
Overall 105 67 ]
Number of prior therapies
1-2 | | I
3 or more [ | [ | ]
Prior anti-PD-1/PD-L1 therapy
Yes 58 38 65.5 (51.9-77.5) I
No 47 29 61.7 (46.4-75.5) ]
Prior multi-kinase inhibitor
Yes 50 32 64.0 (49.2-77.1) [
No 55 35 63.6 (49.6-76.2) ]

Notes: Censored observations denoted by “+”.

Abbreviations: DOR: duration of response; NR: not reached; PD-L1: programmed death ligand 1; ORR: objective

response rate.

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#® Drilon et al. 2020, Supplementary

Appendix.®6
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B.2.7 Meta-analysis

A meta-analysis is a common statistical method used to generate aggregate measures of effect
from individual trials. As only one trial of selpercatinib was performed (i.e. LIBRETTO-001), no
meta-analysis was completed.

B.2.8 Indirect and mixed treatment comparisons

Summary of indirect treatment comparisons

e LIBRETTO-001 was a single-arm trial and therefore did not compare the efficacy of
selpercatinib in advanced RET fusion-positive NSCLC directly to comparators relevant to the
decision problem. An indirect treatment comparison was therefore necessary to compare
selpercatinib to other first and second line treatments that were relevant to the decision problem

e A network meta-analysis (NMA) was performed in both the first line and second line NSCLC
treatment setting. In order to connect the selpercatinib first and second line treatment arms of
LIBRETTO-001 to their respective NMAs, it was necessary to generate a pseudo-control arm.
Individual patient data (IPD) from KEYNOTE-189 was used to generate a control arm in the first
line setting and IPD from REVEL was used to generate a control arm in the second line setting.
Control arm data from both trials were adjusted for the effect of having RET fusion-positive
status and other prognostic characteristics on survival outcomes using data from the Flatiron
Clinico-Genomic database (CGDB) and performing the doubly-robust survival targeted minimum
loss-based estimation (TMLE) method

First line treatment
e [n the first line treatment setting, ORR, PFS and OS were modelled. Both random effects (RE)
and fixed effects (FE) models were assessed for all outcomes
¢ Results of the RE model are reported for ORR in the first line setting for the overall population
o0 Selpercatinib demonstrated the highest odds of inducing a tumour response (ORR)

compared to pemetrexed plus platinum chemotherapy (odds ratio [OR]: [l 95%
credible intervals [Crl]: ) of all treatments included in the analysis
o For the subgroup analysis of pembrolizumab monotherapy in patients with PD-
L1=50%, the FE model was used due to poor convergence of the RE model
e Results for a RE model with informative prior results are presented for the first line treatment
setting for both PFS and OS:
0 Selpercatinib demonstrated the lowest risk of disease progression (PFS) compared
to pemetrexed plus platinum chemotherapy (hazard ratio [HR]: || KGN
B of 2!l treatments included in the analysis
0 Selpercatinib demonstrated the lowest risk of death (OS) compared to pemetrexed
plus platinum chemotherapy (HR: [Jl}; 95% CrI: ) of all treatments included
in the analysis
Second line treatment

¢ |n the second line treatment setting, ORR, PFS and OS were modelled. A hierarchical exchange
model was used to take account the PD-L1 as a class in the model. Age was significant and
included in the model; the results were centred on 61 years of age (the mean age of the second
line NSCLC population in LIBRETTO-001). The results for the second line setting are presented
below:
o0 Selpercatinib demonstrated the highest odds of inducing a tumour response (ORR)
compared to docetaxel (OR: [}, 95% Cr: | Iz
0 Selpercatinib demonstrated the lowest risk of disease progression (PFS) compared
to docetaxel (HR: [JJl1.95% Crl: I of all treatments included in the analysis
0 Selpercatinib demonstrated the lowest risk of death (OS) compared to docetaxel
HR: Il 95% Cr: I of 2!l treatments included in the analysis
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Uncertainties in the indirect treatment comparisons

e The process of generating pseudo-comparator arms to connect selpercatinib to the first and
second line NMAs was likely to be associated with inherent uncertainty. However, both pseudo-
control arms from the KEYNOTE-189 and REVEL trials were adjusted for RET-status and other
prognostic factors using Flatiron data and the doubly robust, TMLE method. It was not possible
to adjust the remainder of the first and second line networks in the same way and instead the
HRs estimated from the first and second line NMAs were applied to the pseudo-control arms of
KEYNOTE-189 and REVEL to estimate the treatment effect for relevant comparators for
selpercatinib

o Further, TMLE-adjustment for additional prognostic factors may have overestimated the
treatment effect for pseudo-control arms to connect the first and second line NMAs compared to
adjusting for RET-fusion alone by applying the time-acceleration factor. This was more evident
for the second line pseudo-control arm where the relative difference reduces dramatically
compared to the same adjusted selpercatinib arms

e For seven first line studies informing the PFS network and three studies informing the OS
network, there was evidence that the proportional hazards assumption may not have held. Most
studies did not violate proportional hazards and so a synthesis assuming constant hazards was
considered appropriate

e In the second line network, proportional hazards were violated in one study in a comparator of
interest, for nivolumab in the PD-L121% subgroup for PFS only

The approach to conducting indirect comparisons for selpercatinib in the first and second line
settings is described in Section B.2.8.1 and Section B.2.8.2, respectively.

B.2.8.1 First line treatment

LIBRETTO-001 single arm data for selpercatinib

LIBRETTO-001 was a single-arm trial and therefore did not compare the efficacy of selpercatinib
in advanced RET fusion-positive NSCLC directly to comparators relevant to the decision
problem. In order to compare selpercatinib to comparators of interest, it was therefore necessary
to conduct an indirect treatment comparison; however, as LIBRETTO-001 was a single arm trial,
there were no data available from a control arm that could be used to adjoin selpercatinib to an
NMA. An NMA that included comparators of interest to the submission decision problem was
also performed; the full methodology of this NMA is provided in Appendix D.1. The NMA included
data from all randomised controlled trials (RCTs) identified in the first line to progression SLR,
which met the feasibility inclusion criteria and reported OS, PFS or ORR. Due to the fact that
selpercatinib was later adjoined to an existing NMA, data from treatments that are not relevant
comparators included in the decision problem were included in the analysis.

Generation of pseudo-comparator arm and adjustment for RET and other prognostic
factors

In order to connect the selpercatinib first line treatment arm of LIBRETTO-001 to the first line
NMA, it was necessary to generate a pseudo-control arm. This pseudo-control arm was
simulated for the LIBRETTO-001 trial using IPD available for the pemetrexed + platinum
chemotherapy + placebo arm from the KEYNOTE-189 RCT. KEYNOTE-189 included patients
with non-squamous, metastatic NSCLC without sensitising EGFR or ALK mutations who had
received no prior treatment for metastatic disease.?” Current statistical methods that match one
trial to another through use of IPD rely on the presence of some overlap in baseline population
characteristics, particularly for those that may have a prognostic impact on trial endpoints (e.g.
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smoking). This was not the case for RET fusion status because, although patients in KEYNOTE-
189 were not tested for RET alterations, the prevalence of RET fusions is low in NSCLC (see
Section B.1.3.1), and therefore it was likely that the proportion of patients with RET fusion-
positive tumours was negligible in the trial. In contrast, all patients with NSCLC in the LIBRETTO-
001 trial had RET fusion-positive tumours. Several studies have reported numerically superior
outcomes for NSCLC patients with RET fusions (although the small number of patients included
may inhibit these studies from reaching statistical significance)® and other studies have noted an
association between RET fusion and known prognostic factors, such as having “never
smoked” .69 70

In order to adjust the pseudo-control arm for the prognostic impact of having RET fusion-positive
status, Eli Lilly and Company used data from the Flatiron Clinico-Genomic Database (CGDB).
The CGDB is a longitudinal, demographically and geographically diverse database that contains
electronic health record (EHR) data from over 265 cancer clinics (~800 sites of care), including
more than 2 million active US cancer patients. Available de-identified patient-level clinical data
included structured data (e.g. laboratory values), unstructured data collected via technology-
enabled chart abstraction from physician’s notes (e.g. detailed biomarkers) and genomic data
covering specimen features (e.g. mutation burden), alteration-level details (e.g. mutant allele
count) and therapeutic recommendations that were reported to the clinician at the time of testing.

The patient cohort used to inform the adjustment of the pemetrexed + platinum arm included
patients in the Flatiron CGDB who underwent comprehensive genomic profiling. Patients were
selected from the CGDB who had advanced/metastatic NSCLC, were RET-fusion positive and
who received systemic therapy. Adjustment was achieved using multivariable parametric survival
models. These models were fitted to the Flatiron CGDB data, with multiple imputation of missing
data, to obtain an estimate of the time acceleration factor for RET fusion-positive status, after
taking account of other variables. Loglogistic models were selected based on model fit statistics
presented in (Table 26). Point estimates for the time acceleration factors were used to adjust the
survival times for PFS and OS for the KEYNOTE-189 pemetrexed + platinum chemotherapy +
placebo trial arm; re-censoring to the original follow-up times for each patient was performed
(Table 27).

Table 26. Multivariable parametric survival models fit results: Estimation of time
acceleration factors for RET fusion-positive status in first line patients using Flatiron data

Survival model PFS R? 0OS R?

Weibul I |
Log-normal - -
Loglogistic - -

Abbreviations: OS: overall survival; PFS: progression-free survival; RET: rearranged during transfection.
Source: Eli Lilly and Company Ltd. Data on File.

Table 27. Time acceleration factors for RET fusion-positive status in first line patients;
estimated from Flatiron data

Survival model PFS oS

Time acceleration factor, mean _ _

(SE)
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P value - -

Abbreviations: OS: overall survival; PFS: progression free survival; SE: standard error.
Source: Eli Lilly and Company Ltd. Data on File.

Subsequently to adjusting the pseudo-control arm for RET fusion status, the IPD for pemetrexed
+ platinum + placebo were adjusted for further prognostic factors using a doubly robust
technique, TMLE. TMLE was performed using the time-accelerated adjusted data to
simultaneously model matched covariates from the pemetrexed + platinum + placebo and
selpercatinib arms.

Nonparametric log-rank test and Cox regression models were performed on the resultant data
from the process described above to obtain significance tests for the treatment effect and
estimate log (HRs) and standard errors for selpercatinib versus the pseudo-control arm (Table
28). The HR was then introduced into the first line NMA.

Table 28. Estimated treatment effects for selpercatinib versus pemetrexed plus platinum
chemotherapy in first line patients

Endpoint Hazard ratio (95% Cls) P value
PFS I |
0s I |

Abbreviations: Cl: confidence intervals; OS: overall survival; PFS: progression free survival.
Source: Eli Lilly and Company Ltd. Data on File.

The Kaplan-Meier outputs for PFS and OS from the adjustment process outlined above are
presented in Figure 18. The impact of the adjustment for RET fusion and other prognostic factors
can be seen to have (artificially) improved PFS in both the KEYNOTE-189 pseudo-control arm and
in the selpercatinib arm. It was not possible to adjust ORR data for RET fusion-positive status and
other prognostic factors, as response data for the pemetrexed + platinum arm were not available
in the Flatiron CGDB.
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Figure 18. Kaplan-Meier charts for selpercatinib and pemetrexed plus platinum pseudo-control arm (original and adjusted for RET and other
prognostic factors) in the first line (TMLE)

(A) PFS (B) OS

Abbreviations: OS: overall survival, PFS: progression free survival.
Source: Eli Lilly and Company Ltd. Data on File.
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First line network meta-analysis

A summary of the trials included in the first line NMA are presented in Appendix D.1.4, Table 15.
The results of the first line NMA, providing comparative efficacy for selpercatinib and relevant
comparators, are reported in the sections that follow.

For ORR, the proportion of patients who experienced an objective response was modelled and
treatment effects were presented as OR with associated 95% Crls. For OS and PFS, HRs
representing treatment effects with corresponding standard error values were synthesised in the
model. In order to assess model fit, both RE and FE models were assessed for all outcomes, and
the model which best fitted the data were used.

The following subgroup analyses were also included in the first line analysis:

e Pembrolizumab in PD-L1—positive patients (=50%)

Because there was no data available for PD-L1-positive patients treated with selpercatinib in the
LIBRETTO-001 trial, the efficacy of selpercatinib in PD-L1-positive patients was assumed to be
the same as in the overall RET fusion-positive population. There were also no subgroup data
available for atezolizumab combination therapy; this comparator was therefore included in the
main analysis.

Objective response rate

The network diagram for ORR in the first line setting for the whole population and PD-L1=50%
subgroup is shown in Figure 19.
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Figure 19. Network diagram for treatments included in the NMA for ORR in the first line
population

(A) Overall population

(B) PD-L1=50% subgroup

Note 1: Thickness of edges is proportional to 1/SE.

Note 2: Numbers on each connection represents the number of trials informing that connection.

Note 3: The blue triangle represents a closed loop of evidence.

Abbreviations: ATEZc: atezolizumab; BEVc: bevacizumab; GEMi: gemcitabine; IPI: ipilimumab; NIVc: nivolumab;
PACi: paclitaxel; PEMc: pemetrexed; PEMBROc: pembrolizumab; PLATi: platinum chemotherapy; SELc:
selpercatinib.

Source: Eli Lilly and Company Ltd. Data on File.”"
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The relative treatment effect (OR) for ORR for comparators of interest in the first line population
versus pemetrexed plus platinum chemotherapy are presented in Table 29, for both the overall
population (A) and the PD-L1=250% subgroup (B). Random effects model was chosen for the
base case, except for the PD-L1=250% subgroup, where a fixed effects model was used. An
OR>1 is indicative of better response for the treatment in the row versus the reference treatment
in the column. Forest plots are presented in Figure 20. Of all treatments included in the analysis,
selpercatinib demonstrated the highest odds of inducing an ORR compared to pemetrexed plus
platinum chemotherapy (OR: [Jlll; 95% cr!: | ).

Table 29. Relative treatment effects expressed as pairwise ORs versus pemetrexed plus
platinum chemotherapy (with 95% Crl) for ORR in the first line treatment population

Treatment Pairwise OR (95% Crl) versus
pemetrexed + platinum
chemotherapy

Selpercatinib

Pembrolizumab + pemetrexed + carboplatin/cisplatin

Atezolizumab + bevacizumab + carboplatin + paclitaxel

Pembrolizumab (PD-L1250% subgroup)?

aThe FE model was used for the subgroup analyses due to a convergence issue in the RE model.
Abbreviations: Crl: credible interval; NR: not reported; OR: odds ratio; ORR: objective response rate; PD-L1:
programmed death-ligand 1.

Source: Eli Lilly and Company Ltd. Data on File.”!
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Figure 20. Posterior median ORs of active treatments versus pemetrexed + platinum chemotherapy for ORR, first line treatment populations
(random effects)

(A) Overall population (B) PD-L1=50% subgroup

Notes: (A) PEMBROc for the whole population is not a relevant intervention in UK clinical practice. A fixed effects model was used for the PD-L1=250% subgroup
Abbreviations: ATEZc: atezolizumab; BEVc: bevacizumab; GEMi: gemcitabine; IPI: ipilimumab; NIVc: nivolumab; PACi: paclitaxel; PEMc: pemetrexed; PEMBROc:
pembrolizumab; PLATI: platinum chemotherapy; SELc: selpercatinib.

Source: Eli Lilly and Company Ltd. Data on File.
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Progression-free survival

The network diagrams for PFS in the first line setting for the whole population and the PD-
L1=50% subgroup is shown in Figure 21.

Figure 21. Network diagram for treatments included in the NMA for PFS in the first line
population (random effects with informative priors)

(A) Overall population

(B) PD-L1=50% subgroup

Note 1: Thickness of edges is proportional to 1/SE.

Note 2: Numbers on each connection represents the number of trials informing that connection.

Note 3: The blue triangle represents a closed loop of evidence.

Abbreviations: ATEZc: atezolizumab; BEVc: bevacizumab; GEMi: gemcitabine; IPI: ipilimumab; NIVc: nivolumab;
PACi: paclitaxel; PEMc: pemetrexed; PEMBROc: pembrolizumab; PLATi: platinum chemotherapy; SELc:
selpercatinib.

Source: Eli Lilly and Company Ltd. Data on File.
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The relative treatment effects for interventions of interest for PFS in the first line population
versus pemetrexed plus platinum chemotherapy are presented in Table 30, for both the overall
population and the PD-L1=50% subgroup. Random effects using informative priors was chosen
for the base case. A lower HR is indicative of lower hazard of progression or death for the
treatment in the row compared to the reference treatment in the column. Forest plots are
presented in Figure 22. Of all treatments included in the analysis, selpercatinib demonstrated the
lowest risk of disease progression compared to pemetrexed plus platinum chemotherapy (HR:

I D

Table 30. Relative treatment effects expressed as HRs versus pemetrexed plus platinum
chemotherapy (with 95% Crl) for PFS in the first line treatment population (random effects
with informative priors)

Treatment Median HR (95% Crl) versus
pemetrexed + platinum
chemotherapy

Selpercatinib

Pembrolizumab + pemetrexed + carboplatin/cisplatin

Atezolizumab + bevacizumab + carboplatin + paclitaxel
Pembrolizumab (PD-L1=50% subgroup)

Abbreviations: Crl: credible interval; NR: not reported; HR: hazard ratio: PD-L1: programmed death-ligand 1.
Source: Eli Lilly and Company Ltd. Data on File.
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Figure 22. Posterior median HRs of active treatments versus pemetrexed + platinum chemotherapy for PFS, first line treatment population
(random effects with informative priors)

(A) Overall population (B) PD-L1=50% subgroup

Abbreviations: Crl: credible interval; HR: hazard ratio: PD-L1: programmed death-ligand 1; PEM + PLATI: pemetrexed + platinum chemotherapy; PFS: progression-free survival.
Source: Eli Lilly and Company Ltd. Data on File.
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Overall survival

The network diagrams for OS in the first line setting for the whole population and the PD-L1
L1=50% subgroup is shown in Figure 23.

Figure 23. Network diagram for treatments included in the NMA for OS in the first line
population (random effects)

(A) Overall population

(B) PD-L1=50% subgroup

Note 1: Thickness of edges is proportional to 1/SE.

Note 2: Numbers on each connection represents the number of trials informing that connection

Note 3: The blue triangle represents a closed loop of evidence.

Abbreviations: ATEZc: atezolizumab; BEVc: bevacizumab; GEMi: gemcitabine; IPI: ipilimumab; NIVc: nivolumab;
PACi: paclitaxel; PEMc: pemetrexed; PEMBROc: pembrolizumab; PLATi: platinum chemotherapy; SELc:
selpercatinib.

Source: Eli Lilly and Company Ltd. Data on File.
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The relative treatment effects for interventions of interest for OS in the first line population versus
pemetrexed plus platinum chemotherapy are presented in Table 31, for both the overall
population and the PD-L1=50% subgroup. Random effects using informative priors was chosen
for the base case. A forest plot for the PD-L1250% subgroup is presented in Figure 24. Mirroring
PFS, selpercatinib demonstrated the lowest risk of death compared to pemetrexed plus platinum
chemotherapy (HR: |Jl}; 95% Crl: ) compared with comparators included in the NMA.

Table 31. Relative treatment effects expressed as HRs versus pemetrexed plus platinum
chemotherapy (with 95% Crl) for OS in the first line treatment population (random effects

with informative priors)

Treatment

Pairwise HR (95% Crl) versus
pemetrexed + platinum
chemotherapy

Selpercatinib

Pembrolizumab + pemetrexed + carboplatin/cisplatin

Atezolizumab + bevacizumab + carboplatin + paclitaxel

Pembrolizumab (PD-L1=50% subgroup)

Abbreviations: Crl: credible interval; NR: not reported; HR: hazard ratio: PD-L1: programmed death-ligand 1.

Source: Eli Lilly and Company Ltd. Data on File.”
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Figure 24. Posterior median HRs of active treatments versus pemetrexed + platinum chemotherapy for OS, first line treatment population
(random effects with informative priors)

(A) Overall population (B) PD-L1=50% subgroup

Abbreviations: Crl: credible interval; HR: hazard ratio; OS: overall survival; PD-L1: programmed death-ligand 1; PEM + PLATi: pemetrexed + platinum chemotherapy.
Source: Eli Lilly and Company Ltd. Data on File.”
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B.2.8.2 Second line treatment

Generation of pseudo-comparator arm to selpercatinib

The comparison of selpercatinib in second line advanced RET fusion-positive NSCLC against
relevant comparators took a similar approach to the first line indirect treatment comparison (see
Section B.2.8.1). The generation of comparative treatment effect estimates in the second line
setting between selpercatinib and relevant comparators faced the same challenge in the form of
only having single arm data available from the LIBRETTO-001 trial. Accordingly, as per the
approach in the first line setting, a pseudo-comparator arm was generated through sourcing of
IPD from the docetaxel + placebo arm of the REVEL RCT, which included patients with
advanced, squamous or non-squamous NSCLC who had progressed after a first-line platinum-
based chemotherapy regimen.”? The same approach to that used in the first line treatment
setting was adopted to adjust the pseudo-comparator docetaxel plus placebo arm for RET
fusion-positive status, through application of a time-acceleration factor generated through
analysis of the Flatiron CGDB. Loglogistic models were selected based on model fit statistics to
estimate the time-acceleration factor (Table 36).

Table 32. Multivariable parametric survival models fit results: Estimation of time
acceleration factors for RET fusion-positive status in second line patients using Flatiron
data

Survival model PFS R? OS R?
Weibull | L
Log-normal [ [ ]
Loglogistic [ ] N

Abbreviations: OS: overall survival; PFS: progression-free survival; RET: rearranged during transfection.
Source: Eli Lilly and Company Ltd. Data on File.”

Table 33. Time acceleration factors for RET fusion-positive status in second line patients;
estimated from Flatiron data

Survival model PFS oS
Time acceleration factor, mean (SE) [ [ ]
P value - -

Abbreviations: OS: overall survival; PFS: progression free survival; SE: standard error.
Source: Eli Lilly and Company Ltd. Data on File.”"

Subsequent performance of TMLE as per the first line setting generated a treatment effect
between selpercatinib and docetaxel plus placebo (Table 34). The detailed methodology for this
approach is described in Appendix D.1.7 (for both first and second line treatment settings).

Table 34. Estimated treatment effects for selpercatinib versus docetaxel in second line
patients

Endpoint Hazard ratio (95% Cls) P value
PFS I |
0s I |

Abbreviations: Cl: confidence intervals; OS: overall survival; PFS: progression free survival.
Source: Eli Lilly and Company Ltd. Data on File.”
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The Kaplan-Meier outputs for PFS and OS from the adjustment process outlined above are
presented in Figure 25. The impact of the adjustment for RET fusion and other prognostic factors

can be seen to have (artificially) improved both PFS and OS in REVEL, whilst the adjustment
had little effect on selpercatinib.
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Figure 25. Kaplan-Meier charts for selpercatinib and docetaxel plus placebo pseudo-comparator arm (original and adjusted for RET and
other prognostic factors) in the second line (TMLE)

(A) PFS (B) OS

Source: Eli Lilly and Company Ltd. Data on File.”
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Second line network meta-analysis

An NMA was similarly performed including all comparators of interest at the second line, as
described in Appendix D.4. A summary of included studies is provided in Appendix D.4.5, Table
33. The NMA included data from all RCTs identified in the second line SLR, which met the
feasibility assessment inclusion criteria and reported OS, PFS or ORR. Due to the fact that
selpercatinib was later adjoined to an existing NMA, data from treatments that are not relevant
comparators in the decision problem were included in the analysis.

The results of the second line NMA, providing comparative efficacy for selpercatinib and relevant
comparators, are reported in the sections that follow. To note, only pooled dose data (2 mg/kg
and 10 mg/kg) for the pembrolizumab PD-L1 subgroup were available from KEYNOTE-010. This
data is therefore used in the NMA.

For ORR, the proportion of patients who experienced an objective response was modelled and
treatment effects were presented as ORs with associated 95% Crls. OS and PFS HRs,
representing treatment effects with corresponding standard error values, were synthesised in the
model. A hierarchical exchange model was used to take account the PD-L1 as a class in the
model, therefore subgroups analyses were not performed for nivolumab and pembrolizumab in
PD-L1=50% patients. Age was significant and included in the model; the results were centred on
61 years of age (the mean age of the second line NSCLC population in LIBRETTO-001).

Objective response rate

The network diagram for ORR in the second line setting is shown in Figure 26.
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Figure 26: Network diagram for treatments included in the NMA for ORR in the second line
population

Abbreviations: NMA: Network meta-analyses; ORR: objective response rate.
Source: Eli Lilly and Company Ltd. Data on File.”!

The relative treatment effects for interventions of interest for ORR in the second line population
versus docetaxel are presented in Table 35, for both the overall population and the PD-L121%
subgroup. Forest plots are presented in Figure 27. ORR data were not available for atezolizumab
or pembrolizumab and therefore it was not possible to generate a relative treatment effect for
these therapies versus docetaxel.

Of all the treatments included in the analysis, selpercatinib demonstrated the highest odds of
inducing an ORR compared to docetaxel plus placebo (OR:Jl; 95% cri: | EGEGNG

Table 35. Relative treatment effects expressed as ORs versus docetaxel (with 95% Crl) for
ORR in the second line treatment population (fixed effects)

Treatment Median OR (95% Crl) versus
docetaxel + placebo

Selpercatinib
Nivolumab (PD-L121%)
Nintedanib + docetaxel

Abbreviations: Crl: credible interval; OR: odds ratio; ORR: objective response rate; PD-L1: programmed death-
ligand 1.
Source: Eli Lilly and Company Ltd. Data on File.”
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Figure 27: Forest plot of relative treatment effects for selpercatinib and comparator
interventions versus docetaxel for ORR in the second line treatment population (fixed
effects)

Abbreviations: Cl: Credible interval; HR: hazard ratio; NA: not applicable; ORR: objective response rate.
Source: Eli Lilly and Company Ltd. Data on File.”!

Progression-free survival

The network diagram for PFS in the second line setting is shown in
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Figure 28.
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Figure 28. Network diagram for treatments included in the NMA for PFS in the second line
population

Note: Numbers on each connection represents the number of trials informing that connection
Source: Eli Lilly and Company Ltd. Data on File.”"

The relative treatment effects for interventions of interest for PFS in the second line population
versus docetaxel are presented in Table 36, for both the overall population and the PD-L121%
subgroup. Forest plots are presented in Figure 29. PFS data were not available for atezolizumab
and therefore it was not possible to generate a relative treatment effect for atezolizumab versus
docetaxel.

Of all the treatments included in the analysis, selpercatinib demonstrated the lowest risk of
disease progression compared to docetaxel plus placebo (HR: [l 95% Cr!: | .

Table 36. Relative treatment effects expressed as HRs versus docetaxel plus placebo
(with 95% Crl) for PFS in the second line treatment population (fixed effects hierarchical
exchange)

Treatment Median HR (95% Crl) versus
docetaxel + placebo

Selpercatinib

Nivolumab (PD-L121%)
Pembrolizumab (PD-L121%)
Nintedanib + docetaxel

Abbreviations: Crl: credible interval; HR: hazard ratio: PD-L1: programmed death-ligand 1; PFS: progression-free
survival.
Source: Eli Lilly and Company Ltd. Data on File.”
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Figure 29. Forest plot of relative treatment effects for selpercatinib and relevant comparator interventions versus docetaxel for PFS in the
second line treatment population (fixed effects hierarchical exchange)

Abbreviations: Cl: credible interval; DOC: docetaxel; HR: hazard ratio; NA: not applicable; PFS: progression-free survival.
Source: Eli Lilly and Company Ltd. Data on File.”!
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Overall survival

The network diagrams for OS in the second line setting is presented in

Figure 30.

Figure 30. Network diagram for treatments included in the NMA for OS in the second line
population

Note: Numbers on each connection represents the number of trials informing that connection.
Source: Eli Lilly and Company Ltd. Data on File.”

The relative treatment effects for interventions of interest for OS in the second line population
versus docetaxel plus placebo are presented in Table 37, for both the overall population and the
PD-L121% subgroup. Forest plots are presented in Figure 31. Selpercatinib demonstrated the
lowest risk of death compared to docetaxel plus placebo of all treatments included in the analysis

G ESAGH @3 ]

Table 37. Relative treatment effects expressed as HRs versus docetaxel plus placebo
(with 95% Crl) for OS in the second line treatment population (fixed effects hierarchical
exchange)

Treatment Median HR (95% Crl) versus
docetaxel + placebo

Selpercatinib

Atezolizumab

Nivolumab (PD-L121%)

Pembrolizumab (PD-L121%)

Nintedanib + docetaxel

Abbreviations: Crl: credible interval; HR: hazard ratio; OS: overall survival; PD-L1: programmed death-ligand 1.
Source: Eli Lilly and Company Ltd. Data on File.”
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Figure 31. Forest plot of relative treatment effects for selpercatinib and relevant comparator interventions versus docetaxel for OS in the
second line treatment population (fixed effects hierarchical exchange)

Abbreviations: Cl: credible interval; DOC: docetaxel; HR: hazard ratio; NA: not applicable; OS: overall survival.
Source: Eli Lilly and Company Ltd. Data on File.”!
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B.2.8.3 Uncertainties in the indirect treatment comparisons

As discussed in Section B.2.8.1, due to the single arm nature of the LIBRETTO-001 trial, it was
necessary to generate a pseudo-comparator arm in order to connect selpercatinib to both the
first line and second line NMA, a process which is associated with inherent uncertainty. However,
a rich data source in the form of the Flatiron CGDB was leveraged in order to understand the
impact of RET fusion-positive status on survival outcomes. Whilst the CGDB is US-based, the
large number of NSCLC patients included in the database is anticipated to provide highly
informative insights into the prognostic impact of genetic markers and other patient
characteristics. Indeed, real-world evidence collected by Flatiron are already being utilised to
compare survival estimates from clinical trials to survival data in patient records in order to
evaluate opportunities to reduce uncertainty in the estimation of long-term outcomes.” In
addition to RET fusion status, further differences in prognostic factors between LIBRETTO-001
and the pemetrexed plus platinum arm from KEYNOTE-189, as well as the docetaxel plus
placebo arm from REVEL, were adjusted for, using the doubly robust TMLE method. A minor
limitation is that whilst the pseudo-comparator arms in the first line and second line setting were
adjusted for RET fusion status and other prognostic factors it was not possible to adjust the
remainder of the network in the same way, instead HRs estimated from the NMAs were applied
to the pseudo-control arms to estimate the treatment effect for relevant comparators for the
submission. Also, further TMLE-adjustment for additional prognostic factors may have
overestimated the treatment effect for pseudo-control arms to connect the first and second line
NMAs compared to adjusting for RET-fusion alone by applying the time-acceleration factor. This
was evident for the second line pseudo-control arm where the relative difference reduced
substantially compared to the same adjusted selpercatinib arms, and to adjustments made to the
first line control and selpercatinib arms.

As discussed in Appendix D.1.6, assessment of proportional hazards in the first line setting
identified that in seven studies informing the PFS network and three studies informing the OS
network, there was evidence that the proportional hazards assumption may not have held. In the
second line network, proportional hazards were violated in one study (for a comparator of
interest) for nivolumab in the PD-L1=1% subgroup for PFS only. Nevertheless, for the majority of
relevant comparators, there was no clear violation of proportional hazards for both first and
second line, and it was therefore deemed appropriate to synthesise HRs, assuming constant hazards.

B.2.9 Adverse reactions

Summary of LIBRETTO-001 safety analysis

e The safety of selpercatinib was assessed in all patients enrolled in LIBRETTO-001 (regardless
of tumour type or treatment history) and specifically in those patients with RET fusion-positive
NSCLC

o T o patients in the OSAS and [l of patients in the NSCLC SAS
received the proposed starting dose of 160 mg BID. Dose reductions were required
in | of the OSAS and I of the RET fusion-positive NSCLC SAS,
with the most common reason being AEs ([ I and I in the OSAS
and NSCLC SAS, respectively)
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0 Inthe OSAS and the RET fusion-positive NSCLC SAS, permanent discontinuation
of selpercatinib due to TEAEs were infrequent || | | | I, it~ no
predominant pattern among the individual AEs reported

0 Inthe OSAS, Grade 3 or 4 TEAEs were reported in | patients and ||}
I in the RET fusion-positive NSCLC SAS, irrespective of relatedness to
selpercatinib. Common TEAEs were easily monitored and reversible through dose
interruption or addressed through dose reduction or concomitant medication

o0 InLIBRETTO-001, selpercatinib was well tolerated across all tumour types studied.
The safety profile was characterised by recognisable and addressable toxicities. As
a result, permanent discontinuation of selpercatinib due to TEAEs was infrequent
in both the OSAS and SAS, meaning patients could consistently benefit from the
highly efficacious anti-tumour activity of selpercatinib

e Overall, selpercatinib was shown to be well tolerated across patient populations and,
considering the clinical efficacy demonstrated in RET fusion-positive NSCLC patients,
selpercatinib has demonstrated a positive risk: benefit ratio in this population

The two safety analysis sets utilised in LIBRETTO-001 that were pertinent to this submission are
as follows:

e The Overall Safety Analysis Set (OSAS, N = .) includes all patients, regardless of tumour
type or treatment history, who were enrolled in LIBRETTO-001 and received one or more
doses of selpercatinib as of the 16" December 2019 data cut-off date

e The RET fusion-positive NSCLC Safety Analysis Set (SAS) (N = 329) includes all patients
with documented RET fusion-positive NSCLC who were enrolled in LIBRETTO-001 and
received one or more doses of selpercatinib as of the 16" December 2019 data cut-off date

All AEs, from the time the informed consent form was signed until the end of the safety follow-up
period (28 + 7 days post last dose), were recorded on the appropriate electronic case report form
(eCRF).#% Events occurring prior to informed consent were considered medical history.
Laboratory test abnormalities considered by the Investigator to be clinically relevant were to be
reported in the eCRF as an AE. Each AE was evaluated for duration, severity and causal
relationship with the investigational product or other factors. If toxicities due to PKs existed and
were new or worsened from baseline, these were reported as AEs. If a new primary malignancy
appeared, it was also to be considered an AE.#4°

B.2.9.1 Treatment duration and dosage

Informed by the Phase | dose escalation stage of LIBRETTO-001, the R2PD was 160 mg BID.
The range of starting doses and average time on treatment for NSCLC patients in the study are
summarised in Table 38. || I @) of patients in the OSAS received the proposed
starting dose of 160 mg BID, for ||} () patients as a starting dose and for |} (lll) patients as
a protocol-specified dose adjustment.*5 In the NSCLC SAS, most patients ([ ) received a
starting dose of 160 mg BID and the mean time on treatment was [Jff months with a range
between [} and ] months. The mean relative dose intensity was ] in the NSCLC SAS
(Table 39).

Dose reductions were required in ||l of the 0SAS and |l of the RET fusion-
positive NSCLC SAS, with the most common reason being AEs (|l and L.
respectively) (Table 40).45 Dose interruptions occurred in [l of the 0SAS and ) of
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the NSCLC SAS, with the most common reason being AEs ([l and G
respectively). There were || ] and I dose increases in the OSAS and NSCLC SAS,
respectively.4®

Table 38. Selpercatinib dosing (Safety Analysis Sets)

RET fusion-positive NSCLC Overall population (N = )
(N = 329)

Starting dose, n (%)
20 mg QD [ [
20 mg BID [ ]
40 mg BID [ [
60 mg BID [ [
160 mg QD | [
80 mg BID [ [
120 mg BID I L
160 mg BID (RP2D) ] e
200 mg BID | [ ]
240 mg BID e e
Time on treatment, months
Mean (SD) ] ]
Median (range) [ [

Abbreviations: BID: twice daily; NSCLC: non-small cell lung cancer; QD: once daily; RET: rearranged during
transfection; RP2D: recommended Phase Il dose; SD: standard deviation.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®

Table 39. Selpercatinib relative dose intensity (Safety Analysis Sets)
RET fusion-positive NSCLC | Overall population (N = [}

(N = 329)
Relative dose intensity, n (%)
Mean (SD) I I
Median | i
Range - -
Category, n (%)
>90% I I
75-90% I I
50-75% ] L
<50% ] I

Abbreviations: NSCLC: non-small cell lung cancer; RET: rearranged during transfection; SD: standard deviation.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®
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Table 40. Selpercatinib dose modifications (Safety Analysis Sets)

RET fusion-positive NSCLC | Overall population (N = [}
(N = 329)

Dose reduction, n (%)
Any ] I
For AE I I
Intra-patient dose
escaIZtion 1 .
For other reason ] |
Dose interruption, n (%)
Any - -
For AE ] I
For other reason I I
Dose increase, n (%)
Any I I
Intra-patient escalation? e ]
Re-escalation® I |
Other reason ] I

Footnotes: 2Patients started at a lower dose during dose escalation that was subsequently increased; °Re-
escalation after a dose reduction.

Abbreviations: AE: adverse event; NSCLC: non-small cell lung cancer; RET: rearranged during transfection.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).4®

B.2.9.2 Summary of adverse events

Adverse events were graded by the Investigator, when applicable, using the National Cancer
Institute Common Terminology Criteria for Adverse Events.” In the event of an AE for which no
grading scale existed, the Investigator classified the AE using the following criteria:

e Mild (Grade 1) — An event that is usually transient in nature and generally not interfering with
normal activities

e Moderate (Grade 2) — An event that is sufficiently discomforting to interfere with normal
activities

e Severe (Grade 3) — An event that is incapacitating with inability to work or do usual activity or
inability to work or perform normal daily activity

e Life-threatening (Grade 4) — An event that puts the patient at immediate or potential risk of
death

o Fatal (Grade 5)

In the OSAS, ] of AEs were considered to be related to selpercatinib but the majority were
deemed to be of low severity, with ] classed as Grade 3 or Grade 4 (Table 41).45 A similar
pattern was observable in the NSCLC SAS. Permanent discontinuation of selpercatinib due to
AEs were infrequent [l in the OSAS, with no predominant pattern among the individual AEs
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reported. No deaths within 28 days of last dose were attributed to selpercatinib. All were
attributed to either disease progression (i), to an AE unrelated to the drug or to unknown
reasons.*®

Selpercatinib was therefore well tolerated across all tumour types studied in LIBRETTO-001, with
a safety profile characterised by recognisable toxicities that were easily monitored, reversed with
dose interruption or addressed through dose reduction or concomitant medication.

Table 41. Summary of safety trends (Safety Analysis Sets)

RET fusion-positive NSCLC Overall population
(N = 329) (N=1)

Any AE, n (%)

All

Related to selpercatinib
Grade 3 or 4 AE, n (%)
All

Related to selpercatinib

AE leading to treatment discontinuation, n (%)
All

Related to selpercatinib
SAE, n (%)
All

Related to selpercatinib

Fatal AE (none related to
selpercatinib)

Abbreviations: AE: adverse event; NSCLC: non-small cell lung cancer; RET rearranged during transfection; SAE:
serious adverse event.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).#®

B.2.9.3 Treatment-emergent adverse events

AEs were defined to be treatment emergent if they started on or after the date of the first dose of
selpercatinib (Study Day 1). For cases where it was not possible to ascertain treatment
emergence, the event was classified as treatment emergent.

A high proportion of patients in the OSAS (i) experienced at least 1 TEAE during treatment.
The most common TEAEs in the OSAS were: dry mouth (i), diarrhoea (Jll}). hypertension
(). aspartate aminotransferase (AST) increase (JJi}), alanine transaminase (ALT) increase
). fatigue (). constipation (), peripheral oedema (i), headache (i) and nausea
() .“° The vast majority of adverse events were classified as Grades 1-2 and deemed to be
clinically manageable in clinical practice. Rates of different TAEs were broadly similar between
the OSAS and NSCLC SAS analysis sets, as presented in Table 42.4°

Table 42. Common treatment-emergent adverse events of all grades (15% or greater in any
Safety Analysis Sets)

Preferred term Maximum severity incidence, n (%)

RET fusion-positive NSCLC (N = 329) | Overall population (N = [
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Grade | Grade Grade | Grade | Total

Dry mouth

Diarrhoea

Hypertension

AST increased

ALT increased

Fatigue

Constipation

Oedema
peripheral

Headache

Nausea

Blood creatinine
increased

Abdominal pain

Rash

ECG QT
prolonged

Vomiting

Cough

Pyrexia

Thrombo-
cytopenia

Arthralgia

FEkEFEEllEEEEEEEE e
FiEkEEEEI=-I=-I=1-1-I1-E=l=

FikEEEI=-I-I--1-1--1-0-=E - -

EEkEkEkEEl-l-l-FEFEEEEEEE
gl o gt U E gl gl g
g o o o o o O i g g i g g o o o o

FkkEEEEEL-E- ] I=-E-E-1-E -

- -0-- - - - -FF- - -
- -0 - - - - - - -

Hypocalcaemia

Abbreviations: ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; AE: adverse event; ECG:
electrocardiogram; NSCLC: non-small cell lung cancer; RET rearranged during transfection.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).43
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B.2.9.4 Grade 3—4 adverse events

In the OSAS, Grade 3 or 4 TEAEs were reported in |l patients, irrespective of
relatedness to study drug (Table 43). The most common Grade 3—4 events were hypertension
(). ALT increase (), AST increase (Jil]) and hyponatraemia (). Despite the relatively
high level of Grade 3—4 TEAEs observed in the OSAS, only a small proportion ([l were
considered by the Investigator to be related to selpercatinib. In the NSCLC SAS, | IGIN
patients experienced Grade 3—4 TEAS, irrespective of relatedness to selpercatinib (Table 43). A
smaller proportion (JJj [Il}) were considered by the Investigator to be related to selpercatinib.
Common TEAES mirrored the OSAS analysis set.*®

Table 43. Grade 3—4 adverse events in 2% or more of patients (Safety Analysis Sets)

Preferred term RET fusion- Related to Overall Related to
positive selpercatinib population selpercatinib
NSCLC (RET fusion- N= (overall
(N = 329) positive population)
NSCLC) N=I
(N = 329)
jormore Grade S ] ] ]
Hypertension I I I I
ALT increased ] I I ]
AST increased I I I N
Hyponatraemia I | I I
Lymphopenia I - I I
ECG QT prolonged I I I I
Diarrhoea - - I I
Pneumonia I i I |
Thrombocytopaenia I I I N
Dyspnoea ] i I |
Neutropoenia I - I I
Hypocalcaemia I i I N
Hypophosphatemia ] i I I

Abbreviations: AE: adverse event; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ECG:
electrocardiogram; NSCLC: non-small cell lung cancer; NR: not reported; RET rearranged during transfection.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).45

~

B.2.9.5 Adverse events of special interest

Based on predictions from the RET-related literature, the preclinical toxicology programme and
clinical experience with selpercatinib, AEs of special interest were identified for focussed
analysis: ALT/AST increase, drug hypersensitivity reaction, hypertension and notable event QT
prolongation. These special interest AEs are monitorable and reversible with successful dose
modification strategies, which allow the majority of patients who experience these events to
continue safely on therapy.*®

ALT/AST increase
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In the OSAS, the TEAE of AST increase was reported in [ patients (JJiij related to
selpercatinib; ] Grade |l Grade 3—4 and related to selpercatinib). The TEAE of ALT
increase was reported in ] of OSAS patients (Jili] related to selpercatinib; [J|% Grade 3—4;
l°: Grade 3-4 and related to selpercatinib). The majority of ALT and AST TEAEs were Grade 1
or 2.%5 Although ALT and AST TEAEs were the most common reasons for dose interruptions
(ALT = J§%; AST= %) and reductions (ALT= [J§%; AST= %), they led to permanent
discontinuation in only ] OSAS patients. In addition, no patients met Hy’s Law criteria of drug
induced liver injury.*®

Hypersensitivity

Selpercatinib-related hypersensitivity was defined as patients who, early in their treatment
course, experienced a constellation of symptoms or findings inclusive of maculopapular rash that
was often preceded by fever and associated with arthralgias or myalgias. These were often
followed by platelet decrease and/or transaminase increases or, less commonly, by a blood
pressure decrease, tachycardia and/or creatinine increase.*®

In the OSAS, drug hypersensitivity was observed in a || ]l of patients who had one or
more AE of hypersensitivity. [l patients had a single event; | had multiple events (range
). The median time to first onset was ] weeks (range: JJl}). Eleven patients (i)
experienced Grade 3 as the worst severity and there were no Grade 4 hypersensitivity events.
Hypersensitivity was deemed serious (all related to selpercatinib) in ] OSAS patients.45

Overall, interventions through dose interruption and dose reduction were successful and, in most
cases, patients were able to continue study drug treatment after dose reduction and/or
interruption. Of the ] OSAS patients with hypersensitivity reactions, [Jj patients underwent dose
reduction, dose interruption or both. Only 3 of the [] patients were reported to permanently
discontinue selpercatinib due to a hypersensitivity reaction.*®

Hypertension

In the OSAS, the AE of hypertension was reported in [JJJj of patients (] considered related to
selpercatinib), with [l of patients having experienced Grade 3-4 AEs of hypertension (i}
Grade 3—4 and related to selpercatinib). A similar proportion of NSCLC SAS patients
experienced hypertension (). with [ ) classified as Grade 3-4.45

Of the [ OSAS patients, ] of patients had a reported chronic history of hypertension and
- did not. The frequency of reported hypertension AEs was similar between these patients
despite the difference in medical history. A minority of OSAS patients required dose interruption
(I I considered related to selpercatinib) and/or reduction (il considered related to
selpercatinib). No patients discontinued therapy due to an AE of hypertension.*®

Notable Event-QT Prolongation

Any grade ECG QT prolongation was reported for [} patients (JJl}), with [ considered
related to selpercatinib in the OSAS. The majority of events were Grade 1 or Grade 2. One
patient had an AE of QTcF prolongation that was deemed serious. QTcF prolongation was
manageable by selpercatinib dose interruptions (] patients) or reductions (] patients), while no
action with drug was taken in . patients. No patients discontinued treatment due to QT
prolongation in the OSAS.#°
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To date, ] clinically significant TEAE related to QT prolongation such as treatment emergent
arrhythmias, ventricular tachycardia, ventricular fibrillation, sudden death or Torsades de Pointes
have been observed. QT prolongation events can be managed and reversed with successful
dose modification strategies, allowing patients to continue safely on therapy.*®

B.2.9.6 Safety conclusions

In LIBRETTO-001, selpercatinib was well tolerated across all tumour types studied. The safety
profile was characterised by recognisable toxicities across both the NSCLC SAS and OSAS.
These toxicities were easily reversable through dose interruption or addressed through dose
reduction or concomitant medication. As a result, permanent discontinuation of selpercatinib due
to TEAEs were infrequent [l meaning patients could consistently benefit from the highly
efficacious anti-tumour activity of selpercatinib. This favourable safety profile is as anticipated
given the high specificity of selpercatinib for RET.

B.2.10 Ongoing studies

Additional data to support the use of selpercatinib in patients with advanced RET fusion-positive
NSCLC is expected, following completion of the ongoing LIBRETTO-001 trial. Additional data
from this study may become available during the course of the appraisal, based on an additional
data cut.

LIBRETTO-431 (NCT04194944) is a randomised, open-label, Phase 3 trial comparing
selpercatinib to platinum-based and pemetrexed therapy, with or without pembrolizumab, as
initial treatment of advanced or metastatic RET fusion-positive NSCLC.2 Results for LIBRETTO-
431 are expected in December 2023.2 It is not anticipated for any data from this trial to become
available during the course of this appraisal. Should selpercatinib receive a recommendation for
use on the CDF, data would be collected from LIBRETTO-431 during the course of CDF funding.

B.2.11 Innovation

As discussed in Section B1, there are currently no targeted therapeutic options available on the
NHS for RET fusion-positive NSCLC patients in either the first or second line setting; the current
conventional pharmacological therapy options recommended by NICE, and used routinely on the
NHS for these patients, include immunotherapies and non-targeted chemotherapy.'® However,
selpercatinib has demonstrated clinical benefit by directly targeting RET as an underlying driver
of disease amongst patients with RET fusion-positive NSCLC. The magnitude, durability and
speed of the response rate observed in the LIBRETTO-001 trial represents a therapeutic
innovation, with the potential to prolong patient quality of life.*

Treatment with systemic and non-targeted therapies currently available on the NHS can result in
debilitating side effects for patients, which further reduces their HRQoL in addition to the burden
caused by the disease itself.5* 55 Combined with this, a real-world study of patient outcomes in
the UK has shown that a large number (45%) of NSCLC patients treated with first line
chemotherapy subsequently received second line therapy, suggesting that there is an unmet
need for more efficacious first line options in advanced non-squamous NSCLC.5* With regards to
immunotherapy, although the availability of commonly used treatments in the UK, such as
pembrolizumab and nivolumab, have provided additional treatment options, response rates
reported in clinical trials involving advanced non-squamous NSCLC patients in both the first and
second line setting are below 50% (KEYNOTE-189 [first line]: pembrolizumab + chemotherapy
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ORR = 47.6%; CheckMate057 [second line]: nivolumab ORR = 19%).”® 76 In addition, common
immunotherapies are administered intravenously,”® 7 which adds additional costs to the NHS in
terms of administration at hospitals,”” and adverse events from immunotherapies can affect one
or several different systemic organ systems, with an incidence of Grade 3 and higher toxicities
during NSCLC treatment of 7-13%, according to the Society for Immunotherapy of Cancer.%®

Selpercatinib is a first-in-class oral treatment, providing advantages in terms of ease of
administration and patient preference compared with intravenous medication,”® that has
demonstrated a high specificity for RET and consequently a favourable efficacy profile in first line
RET fusion-positive NSCLC patients, with a very high ORR of 85%.4° Selpercatinib has also
demonstrated favourable efficacy results in patients at the second line or greater, with an ORR of
- in previously treated patients.*> When compared against pemetrexed plus platinum
chemotherapy (first line) and docetaxel (second line) through ITC, selpercatinib demonstrated
the highest odds of inducting a tumour response of all treatments included in the analysis, in both

the first line (OR: [, 95% Crl: ) and second line (OR: l; 95% cr: | EEGENR

treatment setting.

In addition to the magnitude of ORR observed, the DOR in patients with RET fusion-positive
NSCLC observed in LIBRETTO-001 contributes to demonstrating patient benefit in terms of
maintaining their quality of life for a longer period of time. Although PFS and OS data are
immature, early results suggest that selpercatinib provides a high level of disease control
(estimated proportion of first line patients progression free at 12 months: [}, second line [PAS]:
). and consequently is likely to contribute to improvements in OS (estimated proportion of first
line patients alive at 12 months: i}, second line [PAS]: ). When compared against
pemetrexed plus platinum chemotherapy (first line) and docetaxel (second line) through ITC,
selpercatinib demonstrated the lowest risk of disease progression (first line HR: || Gz

B s-cond line HR: ) - death (first line HR: |G

second line HR: | Gz i both the first line and second line treatment settings.

In line with its specificity to RET, selpercatinib is also well-tolerated and clinically manageable,
with Grade 3 or 4 TEAEs reported at [}, dose reductions seen in [}, and a study drug
discontinuation rate due to AEs related to selpercatinib of | in patients with advanced
NSCLC.#® In contrast, a trial of pembrolizumab + chemotherapy, a comparator to selpercatinib in
the first line setting, reported a Grade 3 or higher AE occurrence of 67.2% and a noticeably
higher drug discontinuation rate (13.8%).”®> Because toxicities related to selpercatinib are
reversable through dose interruption or addressable through dose reduction or use of
concomitant medication, discontinuation was low in LIBRETTO-001, meaning patients could
experience consistent benefit from the highly efficacious anti-tumour activity of selpercatinib. A
potent and highly selective RET inhibitor, like selpercatinib, therefore offers advantages in the
treatment of RET fusion-positive NSCLC patients, irrespective of line of treatment.

Crucially, targeted therapy is now considered the preferred initial treatment for patients with
actionable mutations and consequently molecular profiling of NSCLC tumours is recommended
by international consensus guidelines as part of routine evaluation in newly diagnosed patients.”®
Introduction of selpercatinib into routine clinical practice in England will encourage accelerated
establishment of the NHS genetic hubs and increased, as well as more rapid, tumour testing for
genetic abnormalities, enabling patients to access personalised treatment for their cancer.®

Overall, with clinically meaningful ORRs across lines of therapy and a well-tolerated, clinically
manageable, safety profile, selpercatinib demonstrates a favourable benefit-risk profile for use by
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the NHS in patients with RET fusion-positive NSCLC who require systemic therapy and another
important step towards the establishment of targeted treatment as standard of care for non-
squamous NSCLC.

B.2.12 Interpretation of clinical effectiveness and safety evidence

Principal findings of the clinical evidence base

In line with the final scope, this submission positions selpercatinib as monotherapy in adults with
advanced non-squamous RET fusion-positive NSCLC, in both the first line (treatment naive) and
second line (pre-treated) setting. The key source of efficacy and safety evidence supporting
selpercatinib in this position is the LIBRETTO-001 trial. LIBRETTO-001 is an ongoing,
multicentre, single-arm, open-label Phase /Il study. Phase | was designed to understand the PK,
safety and MTD of selpercatinib. Phase Il was designed for the preliminary assessment of
selpercatinib efficacy and safety in patients with RET-altered solid tumours, with ORR as the
primary outcome measure and DOR, PFS and OS as secondary measures.*®

A high ORR was observed in advanced RET fusion-positive NSCLC patients during both first line
(85%) and second line (IAS: [Jl]) selpercatinib treatment. These results provide tangible evidence
for the anti-tumour activity of selpercatinib in advanced NSCLC, irrespective of the line of
treatment. In addition, with [ of first line and | of second line (IAS) patients predicted to
remain in response at 12 months, the anti-tumour activity of selpercatinib is durable, providing a
clinically meaningful delay in disease progression that works to maintain patient quality of life.
Although PFS and OS data are immature, radiographical evidence of tumour shrinkage
(response rate) in cancer patients has been considered sufficient to predict clinical benefit and an
improvement in 0S.80.8! Kaplan-Meier estimates suggest that [ of first line and [ of second
line (IAS) patients will remain progression free at 12 months, indicating a high level of disease
control and stabilisation with selpercatinib, which is supported by a high predicted OS across
treatment settings (first line: Jli; second line [IAS]: [l}). Crucially, these clinical outcomes are
supported by patient reported outcomes, with ] of evaluated patients reporting an
improvement in their global health status via EORTC-QLQ-C30 during Cycle 9 of treatment.

The results of the ITC indicated that selpercatinib was associated with a statistically significant
improvement in ORR compared with pemetrexed plus platinum chemotherapy in the first line
treatment setting (OR: | | ] ) 2nd second line treatment setting (OR: | N
B (Scction B.2.8.1). Similarly, results from the ITC indicated that selpercatinib was
associated with a statistically significant lower risk of disease progression and a lower risk of
death when compared with pemetrexed plus platinum chemotherapy in the first line (PFS HR:

I O HR: I ). sing |PD from KEYNOTE-189, and
docetaxel in the second line (PFS HR: [ G os R GG s

IPD from REVEL (Section B.2.8.2).72

Selpercatinib has also demonstrated a tolerable safety profile across all trial patients (regardless
of tumour type), with Grade 3—4 AEs seen in ] of patients in the OSAS, a i} dose reduction
rate and a discontinuation rate due to AEs of . Similar results were reported in patients with
RET fusion-positive NSCLC specifically, with Grade 3—4 AEs reported in [ patients, dose
reductions reported in ] of patients and discontinuations in ] (related to selpercatinib) of
patients. These results align with biological expectation, with the specificity of selpercatinib to
RET hypothesised to provide efficacious anti-tumour activity alongside a lower toxicity profile
compared with non-targeted systemic therapies. This allows most advanced NSCLC patients to
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experience the clinical benefit of selpercatinib treatment, without having to break or discontinue
treatment.

Consequently, clinical effectiveness and safety evidence from LIBRETTO-001 demonstrates that
selpercatinib is well-tolerated and provides a clinically meaningful impact on the lives of patients
with advanced (Stage Ill and IV) RET fusion-positive NSCLC. The high rates of durable response
of RET fusion-positive NSCLC tumours to selpercatinib treatment, paired with self-reported
improvements in patients’ quality of life, support the case for the use of selpercatinib in patients
with RET fusion-positive NSCLC who require systemic therapy in UK clinical practice.

Strengths and limitations of the clinical evidence base

LIBRETTO-001 is highly relevant to the decision problem in terms of patient population and the
outcomes considered. The study included both first line and second line patients with confirmed
advanced, non-squamous, RET fusion-positive NSCLC, which is the patient population under
consideration in this submission. Although [l and [l of the PAS and IAS populations
received prior MKI treatment respectively, which is not approved for use on the NHS, clinical
experts affirmed that the patient population of the LIBRETTO-001 trial was otherwise
generalisable to clinical practice in the UK.'® The molecular sequencing of tumour samples was
also consistent with NHS practice, once the transition to Genomic Hubs has been completed,
with [l of PAS patients assessed using NGS.18

B H-s<d in the UK, enrolling [ patients into the OSAS and | N

into the overall NSCLC population. However, the high proportion of patients identified as Asian
(first line: Bl sccond line: -), the higher proportion of women (first line: Bl sccond line:
). the low median age at diagnosis for NSCLC (first line: [JJilif and second line: | D
and the higher proportion of patients that have never smoked (first line: JJJli}; second line: )
compared to the general lung cancer population, is consistent with the patient profile for RET
fusion-positive NSCLC reported in the literature,* '3 and is anticipated to mirror the real-world
patient profile in England. Accordingly, the efficacy and safety results from LIBRETTO-001 are
likely to be highly generalisable to patients that would be treated with selpercatinib in the NHS. In
addition to their relevance to the decision problem, the outcomes measured in LIBRETTO-001
are clinically meaningful for patients, as it has been found that increased duration of response
and delay in disease progression bring quality of life benefits to patients.’* Both PFS and OS are
additionally important for informing the cost-effectiveness analysis.

Although evidence for the efficacy and safety of selpercatinib in RET fusion-positive NSCLC is in
part derived from Phase | of LIBRETTO-001, which consisted of a dose escalation study, the
majority il of patients initiated treatment on the 160 mg BID dose which is anticipated to be
the licensed dose for use in UK clinical practice.

A key limitation of the evidence base was that no randomised clinical trial evidence was available for
selpercatinib with which to compare efficacy and safety to relevant comparators, with the single-arm
LIBRETTO-001 trial representing the primary source of evidence for selpercatinib in RET fusion-
positive NSCLC. This necessitated the use of advanced ITC techniques to make comparisons to
interventions relevant to the decision problem. The process of generating pseudo-comparator arms to
connect selpercatinib to the first and second line NMAs introduced inherent uncertainty. However,
both pseudo-comparator arms from the KEYNOTE-189 and REVEL trials were adjusted for RET-
status and other prognostic factors using Flatiron data and the doubly robust TMLE method. Further
TMLE-adjustment for additional prognostic factors may have overestimated the treatment effect for
the pseudo-control arms to connect the first and second line NMAs compared to adjusting for RET-
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fusion alone by applying the time-acceleration factor. This was more evident for the second line
pseudo-control arm where the relative difference reduced dramatically compared to the same
adjusted selpercatinib arms. Clinical expert opinion challenged the estimation by TMLE for the
pseudo-control arms compared to the selpercatinib and confirmed this was likely an overestimation.
Therefore, the relative difference between the pseudo-control, and thus comparators, is likely to be
underestimated and conservative.

In addition, for seven first line studies informing the PFS network and three studies informing the
OS, the assumption of proportional hazards did not hold. In the second line, the assumption of
proportional hazards did not hold for one study informing the PFS network. However, as most
studies did not violate proportional hazards, a synthesis assuming constant hazards was
considered appropriate.

PFS and OS data from LIBRETTO-001 were also immature, with only [ of first line patients
(SAS1) having experienced disease progression and ] having died at the latest data cut-off
date. PFS and OS data were also immature for the second line (PAS) setting (JJli] of patients
experienced disease progression and ] died at the latest data cut-off), although median PFS
was reached (JJff months). Although initial results from LIBRETTO-001 are promising,
confirmatory data supporting the effect of selpercatinib on PFS and OS is therefore desirable.

To confirm the benefits of selpercatinib in RET fusion-positive NSCLC patients observed in the
LIBRETTO-001 trial, Eli Lilly and Company is conducting a Phase lll study (enrolment initiated in
Q1 2020) in patients who have not received prior therapy for metastatic RET fusion-positive
NSCLC, which is planned to enrol ~250 participants. The primary endpoint is PFS by IRC and
the study includes a comparator arm of pembrolizumab combination therapy. It is therefore
planned for preliminary clinical effectiveness and safety data for selpercatinib versus a
comparator relevant to the decision problem to become available, which is of importance should
selpercatinib be recommended for use under the CDF.

Additionally, as the Phase I/l LIBRETTO-001 trial is currently ongoing, it is anticipated that there
may be data available from an additional cut-off during the NICE appraisal process for
selpercatinib, which may provide PFS and OS data with increased maturity. Should selpercatinib
be recommended under the CDF, it is anticipated that mature OS and PFS would be available
prior to evaluation for exit of the CDF.

Selpercatinib as an end-of-life therapy

Evidence to support the consideration of selpercatinib as an end-of-life treatment in the context
of NICE’s end-of-life criteria are summarised in Table 44. Patients with advanced (Stage Illb or
IV), RET fusion-positive, non-squamous NSCLC who are treated at the second line setting with
nintedanib plus docetaxel are anticipated to have a short duration of survival, at less than 24
months.® The results of the base case cost-effectiveness analysis, presented in Section B.3.7,
support this, and also demonstrate that selpercatinib is associated with a substantially longer OS
estimate than nintedanib and docetaxel, at [l months versus [ months, respectively. As
such, selpercatinib met end-of-life criteria in the second line treatment setting in the comparison
with nintendanib plus docetaxel.

Table 44. End-of-life criteria

Criterion Data available
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1) The treatment is indicated for patients with a
short life expectancy, normally less than
24 months

Yes — The results of the base case cost-
effectiveness analysis (Section Error!
Reference source not found.) demonstrated
that nintedanib plus docetaxel had a predicted
survival of [ months, however, as described
in Section B.3.3.2, feedback from the clinical
expert was that the adjustment made to the
nintedanib + docetaxel comparator, through
application of the time acceleration factor to
adjust for RET fusion-positive status and TMLE,
had resulted in overly optimistic OS estimations
for comparators. The median OS of ] months
is therefore considered an overestimation of
survival for nintedanib + docetaxel. This is further
supported by a median OS of 12.6 months
reported in the LUME-Lung 1 trial®2

2) There is sufficient evidence to indicate that
the treatment offers an extension to life,
normally at least an additional 3 months,
compared with current NHS treatment

Yes — As described above, the median OS for
nintedanib + docetaxel was months, whilst

the median OS for selpercatinib was [l
months. This * emphasises the

survival benefit of selpercatinib compared with
current NHS treatment and meets the 3-month
additional survival target.

Abbreviations: NHS: National Health Service; NSCLC: non-small cell lung cancer; OS: overall survival; RET:
rearranged during transfection; TMLE: targeted minimum loss-based estimation.
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B.3 Cost effectiveness

Summary of the cost-effectiveness analysis for selpercatinib in NSCLC

e A de novo cost-effectiveness model was developed to assess the cost effectiveness of
selpercatinib in adults with RET fusion-positive NSCLC
e Two key populations were considered in the economic analysis:

0 Adults undergoing first line treatment for non-squamous RET fusion-positive
NSCLC, informed by data from the SAS1 population (N=39) from the LIBRETTO-
001 trial

0 Adults undergoing second line treatment for non-squamous RET fusion-positive
NSCLC, informed by data from the IAS (N=185) population from the LIBRETTO-
001 trial

e In the first line setting analysis, the cost-effectiveness of selpercatinib in the following
patient groups was assessed:

o All patients: selpercatinib versus pembrolizumab combination
0 PD-L1 TPS=50%: selpercatinib versus pembrolizumab
o0 PD-L1 TPS<50%: selpercatinib versus atezolizumab combination therapy

e In the second line setting analysis, the cost-effectiveness of selpercatinib in the following
patient groups:
o All patients: selpercatinib versus nintedanib + docetaxel and atezolizumab
0 PD-L1 TPS21%: selpercatinib versus nivolumab and pembrolizumab
e The model adopted a partitioned survival approach with three health states: progression
free (PF), progressed disease (PD), and dead, over a lifetime time horizon (25 years)
e Parametric survival functions were applied in order to extrapolate survival data for
selpercatinib and the pseudo-control (reference) arms generated through the process
described in Section B.2.8

o In the first line setting, survival analysis was conducted for PFS and PPS
(assuming this was equivalent for all interventions), whilst in the second line
setting, it was conducted for PFS and OS

e In order to generate extrapolations for comparators to selpercatinib in the first and second
line settings for PFS and OS, the HRs generated through the NMAs were applied to the
reference arms

e Expert clinical opinion was sought to determine the most clinically plausible extrapolations
for selpercatinib, the reference arms and comparators

e In the first line setting, for PFS, the stratified lognormal and unstratified Gompertz curves
were selected for selpercatinib and the reference (and comparator) arms, respectively. In
the second line setting, for PFS, the stratified gamma and unstratified Weibull curves were
selected for selpercatinib and the reference (and comparator) arms, respectively. For OS,
the unstratified Gompertz and unstratified Weibull were selected for selpercatinib and the
reference (and comparator) arms, respectively.

e Costs included in the model were for drug acquisition, administration, monitoring,
subsequent therapies, health state costs, adverse events and end of life costs

e Ultility values were derived from TA62183 for the first line population and TA48484 in the
second line population
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Base case cost-effectiveness results

e The results illustrate that in all patient groups across both treatment lines versus all
comparators, selpercatinib is associated with greater QALYs and LYG, reflecting the high
levels of efficacy of selpercatinib in the first line RET fusion-positive NSCLC population

e For the first line population selpercatinib was associated with pairwise ICERs of -
I - Bl per QALY gained, for pembrolizumab combination, atezolizumab
combination and pembrolizumab monotherapy (PDL1=50% subgroup), respectively.

e For the second line population, selpercatinib was associated with pairwise ICERs of
B . B -« Bl o' QALY gained versus nintedanib + docetaxel,
atezolizumab, nivolumab (PDL121% subgroup) and pembrolizumab (PDL121% subgroup),
respectively.

e |t should be noted that for both populations these results are presented at list price for

selpercatinib and comparators, |G

Sensitivity and scenario analyses

e The results of the probabilistic base case were closely reflective of the deterministic
analysis, demonstrating that the model is robust to variation in input parameters. This was
mirrored in the results of the deterministic sensitivity analyses, where only a small number
inputs had a significant impact on the ICER when varied to their limits across all pairwise
comparisons and both treatment lines

e With regards to structural variation, the results of the scenario analyses demonstrated that
the ICERs were most sensitive to variations in the survival functions used to extrapolate
OS and PFS. As noted above, significant importance was placed on the clinical plausibility
of the extrapolations used in the base case, with feedback sought from an expert
oncologist practicing in the NHS in order to ensure the selection of the most appropriate
functions.

Conclusions

e The results of the cost-effectiveness analysis demonstrate that compared to all
comparators across both the first and setting line settings, selpercatinib is associated with
an extension to life and an improvement in HRQoL, as illustrated by the accrual of a
greater number of QALYs and LYG across all comparisons.

e Selpercatinib was not found to represent a cost-effective use of NHS resources when
considered at list price, with ICERs above the £30,000 per QALY threshold versus relevant
comparators in both populations and above £50,000 per QALY threshold where end-of-life
criteria are applicable.

B.3.1 Published cost-effectiveness studies

Selpercatinib is a first in class therapy for adults with RET fusion-positive NSCLC. As such, there
have been no previous cost-effectiveness studies published for a selective RET kinase inhibitor
in this population specifically. However, cost-effectiveness models have been developed
previously for interventions for the treatment of advanced and metastatic NSCLC, including
where alternative genetic markers to RET are expressed. The approaches to identifying relevant
cost-effectiveness studies in the first line and second line setting are described below.
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First line treatment

In order to identify previous cost-effectiveness studies relevant to modelling the first line RET
fusion-positive NSCLC population, economic evaluations were identified from a previous SLR
designed to identify cost-effectiveness studies in advanced and/or metastatic EGFR-positive
NSCLC, for which searches were conducted on 4" March 2019. Search strategies were used
which did not specify any oncogenic driver, therefore, the 48 articles excluded from this SLR
during the full-text review as they were not specifically EGFR focussed were used as the basis of
the search for cost-effectiveness studies in first line patients for this submission. In addition, a
targeted search was performed to identify published information from key HTA bodies in order to
inform the cost-effectiveness model for selpercatinib. Full details of the SLR methodology and
results can be found in Appendix G.

Second line treatment

An SLR was conducted to identify the utility, resource use and cost data needed to inform
economic modelling for selpercatinib in advanced NSCLC treated at second line, with searches
taking place on 12t August 2019. Economic analyses and systematic reviews that were
identified in this search were included at the first stage of screening, used for identification of
primary studies, and then excluded at a later level of screening. Economic evaluations were not
explored further due to the large number of studies captured in the first line SLR, and the number
of prior cost-effectiveness models in NSCLC submitted to NICE that could inform the model for
selpercatinib. Full details of the SLR methodology can be found in Appendices H and I.

B.3.2 Economic analysis

As described in Section B.3.1, no prior economic analyses for RET fusion-positive advanced
NSCLC have been conducted. Accordingly, a de novo cost-effectiveness model was developed
to assess the cost effectiveness of selpercatinib in adults with RET fusion-positive NSCLC in
patients receiving treatment in the first or second line setting.

Sections B.3.2.1, B.3.2.2 and 0 present the patient populations, the model structure and the
included interventions and comparators, respectively.

B.3.2.1 Patient population

Two populations are considered in the economic analysis:

e Adults undergoing first line treatment for non-squamous RET fusion-positive NSCLC,
informed by data from the SAS1 population (N=39) from the LIBRETTO-001 trial

0 The SAS1 population of LIBRETTO-001 comprised RET fusion-positive NSCLC
patients treated with selpercatinib as of the cut-off date who had received no prior
systemic therapy (see Section B.2.3.3 for further details)

e Adults undergoing second line treatment for non-squamous RET fusion-positive NSCLC,
informed by data from the IAS (N=185) population from the LIBRETTO-001 trial

0 The IAS population of LIBRETTO-001 comprised RET fusion-positive NSCLC patients
treated with selpercatinib as of the cut-off date who had received one or more lines of
prior platinum-based chemotherapy (see Section B.2.3.3 for further details)
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Both populations were reflective of the decision problems for each treatment line setting defined
in Section B.1.1, but are narrower than the expected licensed indication for selpercatinib; as
noted in Section B.1.1, the target population for this submission has been restricted to patients
with non-squamous histology, which aligns with the study population for LIBRETTO-001 (both
first and second line).

The analysis methodology for both populations is largely aligned, and unless otherwise stated in
the sections that follow, it may be assumed the same approach has been adopted for both
populations.

Subgroups

Subgroups were included to capture PD-L1 status patients who receive specific treatments which
differ from the overall population, according to the NICE guidelines.

In the first line cost-effectiveness analysis, results are provided for the following two subgroups:

e PD-L1 TPS=50%: selpercatinib versus pembrolizumab

o Efficacy data for pembrolizumab were available in patients with PD-L1 TPS=50%
and were incorporated into the NMA (described in Section B.2.8). No data from PD-
L1 subgroups were available from the LIBRETTO-001 trial, therefore the full patient
population was included for selpercatinib in this subgroup analysis

e PD-L1 TPS<50%: selpercatinib versus atezolizumab combination therapy

o Efficacy data for atezolizumab combination therapy were only available for the full
population (i.e. not differentiated by PD-L1 status). Similarly, no data from PD-L1
subgroups were available from the LIBRETTO-001 trial, therefore the full patient
population was included for both selpercatinib and atezolizumab combination
therapy in this analysis

In the second line cost-effectiveness analysis, results are presented for the following subgroup:

e PD-L1 TPS21%: selpercatinib versus nivolumab and pembrolizumab

0 As described in Section B.2.8, a hierarchical exchange NMA was conducted for the
second line setting, which accounted for patients’ PD-L1 status, the results of which
are included in this analysis. As noted above, no data from PD-L1 subgroups were
available from the LIBRETTO-001 trial, therefore the full patient population informed
this analysis

e In both settings, results are additionally presented for the ‘all patients’ groups in each
setting, reflecting comparisons with comparators for which a specified PD-L1 status is not
required (vs pembrolizumab combination in first line, and nintedanib and docetaxel and
atezolizumab in second line).

B.3.2.2 Model structure

The de novo cost-effectiveness model was constructed in Microsoft Excel and adopted a cohort-
based partitioned survival model approach®, in line with a number of prior NICE appraisals in
NSCLC, including TA520, TA621 and TA484.848 The model was comprised of three mutually
exclusive health states, as follows:
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e Progression-free: Patients’ disease is in a stable or responding state and not actively
progressing. Patients in this state are assumed to incur costs associated with treatment,
administration, monitoring, medical management of the condition and the management of
Grade 3/4 adverse events. Patients also experience a higher utility compared with progressed
disease

e Progressed: Patients have met the RECIST v1.1 criteria for disease progression. Patients in
this state have subsequent anticancer therapy and incur costs associated with treatment,
administration, medical management of the condition and terminal care. Patients experience
a lower utility compared with progression-free disease

o Dead: Patients no longer incur costs, life years or utilities.

A graphical depiction of the partitioned survival model approach is presented in Figure 32.

Figure 32. Partitioned survival model structure
100%

90% . Dead health state membership at time t

80%
70%

.. Progressed health state membership at time t
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Percent of patients
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Time

. B Progression-free B Progressed Dead

Notes: The data in the figure are fictitious and used for illustrative purposes only. S(t) PFS is the survival function
describing the probability that a patient remains in the progression-free health state beyond a specific time point (t)
from model entry. S(t) OS is the survival function describing the probability that a patient survives in the
progression-free or the progressed health states beyond a specific time point (t) from model entry. Membership in
the progressed health state is determined by subtracting the progression-free state membership from the dead
state membership.

Abbreviations: OS: overall survival, PFS: progression-free survival.

Cohorts of adults with RET fusion-positive NSCLC were modelled to enter the partitioned survival
model in the progression-free health state and to receive either selpercatinib or a comparator
therapy. The proportion of patients in each heath state at each model cycle was then determined
for each therapy directly from cumulative survival probabilities from PFS and OS extrapolations (or
PPS in the case of first line treatment, see Section B.3.3.2) for selpercatinib and relevant
comparators, as follows:
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e The proportion of patients occupying the progression-free state was calculated as the
proportion alive and progression-free (based on PFS extrapolations)

e The proportion of patients occupying the progressed state was calculated as the proportion
alive (based on OS extrapolations) minus the proportion of patients alive and progression-free
(based on PFS extrapolations)

e The proportion of patients occupying the death state was calculated as the proportion who had
died (based on OS extrapolations)

¢ In the first line setting, post-progression survival (PPS) was determined directly

Patients were redistributed among the three health states at each weekly model cycle.

The model structure does not allow for patients to improve their health state, which reflects the
progressive nature of the condition. The death health state is an absorbing health state.

The partitioned survival approach allows for modelling of OS and PFS based on study-observed
events, which facilitates the replication of within-trial data and means that the model is expected
to accurately reflect disease progression and the observed survival profile of patients treated with
selpercatinib and comparator therapies. Importantly, the PFS and OS curves can be constructed
from summary Kaplan-Meier data in the absence of patient-level data. Given the reliance on
published summary data rather than patient-level data for comparator therapies, this was an
important benefit of this model structure.

Features of the de novo analysis

Costs and health-related utilities were allocated to each health state and multiplied by state
occupancy to calculate the weighted costs and QALYs per cycle, which were totalled at the end
of the time horizon. Cost components considered included: drug acquisition, drug administration,
subsequent treatments, monitoring, health states and adverse events. Effectiveness measures
included life years (LYs) and QALYs. The incremental cost-effectiveness ratio (ICER) of
selpercatinib versus each comparator was assessed.

In line with the NICE reference case, the analysis was conducted from the perspective of the
NHS, including direct medical costs and Personal Social Services (PSS) over a lifetime time
horizon from the initiation of treatment. A lifetime time horizon was chosen to be 25 years. This is
similar to values chosen in recent NICE appraisals (Table 45) and was deemed reasonable
based on the mean baseline age of patients in LIBRETTO-001 (61.0 years) and life expectancy
for advanced NSCLC patients. A 1-week cycle length was considered in the base case, and both
costs and effects were discounted at 3.5% annually.®” Due to the short cycle length it was not
deemed necessary to include a half-cycle correction. The economic analysis is conducted using
the most recent estimates of resource use and treatment costs available from published sources,
including NHS reference costs for 2018-2019 and the Personal Social Services Research Unit
(PSSRU) costs 2019.88. 8

The features of the analysis were based on previous NICE appraisals including TA621, which
appraised osimertinib in first line EGFR mutation-positive NSCLC, TA520, which appraised
atezolizumab for locally advanced or metastatic NSCLC in the second line setting, and TA484,
which appraised nivolumab for non-squamous NSCLC in the second line setting. A summary of
the key features of these three appraisals and justification for the design of the de novo cost-
effectiveness analysis for selpercatinib in first and second line NSCLC is provided in Table 45.
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Table 45. Features of the economic analysis

Previous models Current appraisal
Factor TA621 TA520 TA484 Chosen values Justification
A partitioned survival model may accurately reflect
Model Partitioned survival Partitioned survival Partitioned survival Partitioned dlse.ase progression and th_e observed ;u'rwval
. profile of patients treated with selpercatinib and
structure | model model model survival model . Lo :
comparator therapies, and is in line with recent
previous NICE appraisals in NSCLC
Time A lifetime time horizon captures all costs and
horizon Lifetime horizon (20 | Lifetime horizon (25 | Lifetime horizon (20 Lifetime horizon QALYs associated with selpercatinib and
years) years) years) (25 years) comparators, and is in line with the NICE reference
case®”
Cycle A 1-week cycle length was deemed appropriate
length 30 days 1 week 1 week 1 week given the rate at which reIevant. clinical events may
occur, and the frequency at which treatment
regimens are administered
Half-cycle Due to the short length of the cycle it was not
correction | Yes Yes Yes No deemed necessary to include a half-cycle
correction
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Source of

PF: 0.794; EORTC

PSSRU

e Acquisition

e Administration
¢ Monitoring

e Subsequent
treatment

e Testing

e Health state

e End of life

e Adverse events

e CNS metastases
treatment costs

PSSRU

e Drug acquisition
(comparators and
subsequent
treatments)

e Administration

e Monitoring and
disease
management

e Terminal care
e Adverse events

PSSRU
e Drug acquisition
e Administration

e Subsequent
treatments

e Monitoring

e Disease
management

e Health states
e End of life
e Adverse events

PSSRU

e Drug
acquisition

e Administration

e Subsequent
treatments

e Monitoring
e Health states
e End of life

e Adverse
events

utilities QLQ-C30 data from
FLAURA trial 1L
mapped to EQ-5D.8? PF:0.794
PP EQ-5D reSU|t384 PD: 0.678
PD 1L: 0.704; collected in .
EORTC QLQ-C30 CheckMate 057 (TAG21; HSUVs used in previous NSCLC appraisal
data from FLAURA | EQ-5D data derived . ; preferred values s used in previous LC appraisals
‘ . PF: 0.739 h accepted by NICE were considered a relevant
trial mapped to EQ- | from OAK trial by the o ! )
Pp s PD: 0.688 e 183 source of utilities, given the lack of suitable health-
5D.8 utilities reported as - Y. Committee) ) IV k
. related quality of life trial data available for
PD 2L+: 0.640; :Ln;i tfgrdsgjglgather Al . | 2L selpercatinib. Clinical expert opinion was that
Labbé et al. 2017.%° | health states ternative values PF:0.713 HSUVs from alternative forms of NSCLC would be
PF:0.713 PD: 0.688 representative of RET fusion-positive NSCLC
] PD: 0.476 (TA484;
Alternative values o1 '
(Van Hout et al.) preferred values
PD (=2L): 0.678; by the
EQ-5D-5L from Committee)84
AURA2 cross
walked to EQ-5D-3L
Source of | NHS Reference NHS Reference NHS Reference NHS Reference Established sources of costs within the NHS. In line
costs Costs Costs Costs Costs with the NICE reference case

Costs associated with the detection of RET fusion-
positive patients were not included in the
submission due to the implementation of national
genomic testing, as described in Section B.1.3.2,
which would make RET-fusion testing, along with
testing for other genetic drivers, routine.”
Accordingly, costs for RET fusion testing are
considered to be absorbed by the healthcare
system
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Abbreviations: EQ-5D: EuroQol 5-Dimensions; HSUV: health state utility values; NHS: National Health Service; NICE: National Institute for Health and Care Excellence; NSCLC:
non-small cell lung cancer; PD: progressed disease; PF: progression-free; PSSRU: Personal Social Services Research Unit; QALY: quality adjusted life year; RET: rearranged
during transfection.
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B.3.2.3 Intervention technology and comparators

Intervention

The intervention of interest is selpercatinib (160 mg) administered twice daily. This is in line with
the proposed licensed dose for selpercatinib in RET fusion-positive NSCLC.2 It is advised that
treatment is administered until disease progression or unacceptable toxicity.

Comparators
First line RET fusion-positive NSCLC

As discussed previously in Section B.1.3, selpercatinib, a selective inhibitor for RET fusion-
positive NSCLC, is a first in class therapy, and therefore there are no alternative interventions in
use in the NHS in the target population. As noted in Section B.1, there are a number of first line
treatment options for patients diagnosed with Stage IIIB and IV NSCLC in UK clinical practice
who exhibit or do not exhibit genetic markers. Given there are currently no treatments available
in the UK that target RET fusion-positive NSCLC, this patient population is currently treated with
the same set of therapies as patients not exhibiting genetic markers. This practice is supported
by the finding that patients with oncogene-driven NSCLC, such as RET fusion-positive, EGFR,
ALK or ROS-1 positive patients, typically have just one genetic marker, and thus would not
benefit from other oncogene targeted therapies.?”- 46 Accordingly, in UK clinical practice,
selpercatinib would replace treatments that are currently recommended for the treatment of
advanced, non-squamous NSCLC tumours that do not exhibit any recognised genetic mutations.

As such, it is expected that selpercatinib would primarily replace pembrolizumab combination
therapy (TA557)* in the treatment pathway in the first line setting, as this is the only therapy
option currently recommended by NICE in patients with advanced NSCLC expressing no genetic
or protein markers. This is supported by a market share study performed by Eli Lilly and
Company for all non-squamous NSCLC treated at the first line , which found that pembrolizumab
combination therapy had a market share of [} in Q3 2019, giving it the highest market share of
therapies recommended for cancers expressing no genetic or protein markers (Section
B.1.3.2)."°

In addition, as previously described in Section B.1.3, therapies currently recommended by NICE
for the treatment of advanced NSCLC may require patients to have tumours with a specific level
of PD-L1 expression. Selpercatinib may also replace other treatment options in the clinical
pathway of care, including atezolizumab combination therapy (TA584),%° recommended in
patients with PD-L1 TPS<50% only, and pembrolizumab monotherapy (TA531),%° recommended
in patients with PD-L1 TPS250% only.?? As discussed in Section B.1.3.2, due to superior levels
of efficacy, use of immunotherapy in NHS clinical practice is largely superseding treatment with
chemotherapy, as illustrated by market share data collected by Eli Lilly and Company and
informed by expert clinical opinion. Accordingly, platinum-based chemotherapy is not considered
a relevant comparator to selpercatinib in either the first or second line setting.

In addition to comparators recommended by NICE for the treatment of advanced NSCLC, it
should be noted that pemetrexed in combination with platinum chemotherapy
(carboplatin/cisplatin) was also included in the model as a reference treatment arm only, and not
for the purpose of generating comparative cost effectiveness estimates versus selpercatinib. The
rationale for this is that efficacy data from the pemetrexed plus platinum plus placebo arm of the
KEYNOTE-189 trial were used to generate a reference arm for the LIBRETTO-001 study in the
first line setting, such that comparative treatment efficacy estimates between selpercatinib and
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comparators relevant to the decision problem could be generated. This topic is described further
in Section B.2.8.

Details of interventions included in the model for the first line treatment setting are presented in
Table 46.
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Table 46. Details of interventions included in the model for the first line setting

Intervention (patient
subgroup)

Planned dosage per
treatment cycle

Duration of treatment

Administration
route

Source

In 28-day cycles until progressive disease or

LIBRETTO-001 (Eli Lilly

carboplatin + paclitaxel
(PD-L1<50% subgroup)?

Paclitaxel: 200 mg/m?

Carboplatin: AUC
6 mg/mL/min

until 2 years or progressive disease or
unacceptable toxicity, or other reason for
treatment discontinuation

Selpercatinib 160 mg twice daily unacceptable toxicity, or any other reasons Oral and Company Data on
for treatment discontinuation File)”
Once every 3 weeks until progressive
Pembrolizumab (PD- disease or unacceptable toxicity, or other 9
L1=50% subgroup) 2 mglkg reason for treatment discontinuation, up to a v Planchard et al. 2018.
maximum of 2 years
Pembrolizumab: 4 x 21-day cycles
200 mg Pembroli b tinued until 2 d
Pembrolizumab + , embrofizumab confinied untl'  years an Planchard et al. 2018;°2
Carboplatin: AUC pemetrexed continued indefinitely 47
pemetrexed + 5 mg/mL/min \Y] TA557;*" Langer et al.
carboplatin/cisplatin Treatment until progressive disease or 2016.%
Pemetrexed: unacceptable toxicity, or other reason for
500 mg/m? treatment discontinuation
Atezolizumab:
1,200 mg
4-6 x 21-day cycles
bevacizumab + 15 mg/kg Atezolizumab and bevacizumab continued v TA584:5 Socinski et al.

2012.94

a Due to the lack of data availability in PD-L1 TPS<50% patients for atezolizumab combination therapy, data from the full population were used to inform this subgroup.

Abbreviations: AUC: area under the curve; IV: intravenous; PD-L1: programmed death-ligand 1; TPS: tumour proportion score.
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Second line RET fusion-positive NSCLC

Although molecular testing at Genomic Hubs should allow most patients to receive their RET
status prior to initiating treatment for advanced NSCLC, delays may occur if initial biopsy yield is
insufficient for testing or if there is a clinical need to treat the patient prior to receipt of the test
result.’® Selpercatinib may therefore be positioned as a second line treatment for those patients
who received previous therapies prior to confirmation of RET status. Of treatments currently
recommended by NICE for the treatment of advanced pre-treated NSCLC without a recognised
genetic mutation, it is anticipated that selpercatinib would be administered to patients who might
otherwise be treated with pembrolizumab monotherapy (TA428) and nivolumab (TA484) for
patients of PD-L1 TPS>1% status, and atezolizumab monotherapy (TA520) and nintedanib in
combination with docetaxel for patients of any PD-L1 TPS status. As informed by expert clinical
opinion, docetaxel alone has not been included as a comparator in the analysis due to its use
being largely superseded in clinical practice by nintedanib and docetaxel combination therapy. In
addition, in line with the first line setting, platinum-based chemotherapies have similarly not been
included due to more efficacious therapies such as immunotherapies being used more frequently
in clinical practice.

As described in Section B.1.3.2, market share data collected by Eli Lilly and Company suggest
that of therapies used at second line in NSCLC, atezolizumab monotherapy had the highest
share in Q3 of 2019, at ] Pembrolizumab monotherapy had a market share of ], followed by
nintedanib combined with docetaxel (Jl]), docetaxel monotherapy (Jf) and nivolumab ().
Platinum doublet chemotherapy (e.g. gemcitabine and carboplatin) had a lower market share
@), alongside pemetrexed and cisplatin (J}) and pemetrexed and carboplatin ().

In line with the approach taken for the first line setting, a treatment arm for docetaxel was also
included in the model as a reference treatment arm only, and not for the purpose of generating
comparative cost effectiveness estimates versus selpercatinib. The rationale for this was that
efficacy data from the docetaxel plus placebo arm of the REVEL trial were used to generate a
reference arm for the LIBRETTO-001 study for the second line setting, such that comparative
treatment efficacy estimates between selpercatinib and comparators relevant to the decision
problem could be generated. This topic is described further in Section B.2.8.

Details of interventions included in the model are summarised in Table 47.
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Table 47. Details of interventions included in the model for the second line setting

disease or unacceptable toxicity,
or other reason for treatment
discontinuation

Drug (patient subgroup) | Planned dosage per Duration of treatment Route Source
treatment cycle
Selpercatinib 160 mgq, twice daily In 28-day cycles until progressive | Oral LIBRETTO-001 (Eli Lilly and

Company. Data on File)"

L121% subgroup)

progression, up to 2 years

Nintedanib + docetaxel Nintedanib 200 mg In 21-day cycles until tumour Oral nintedanib; TA347%
twice daily on days 2 | progression or unacceptable AEs | |/ gocetaxel
t°_21’ in combination | standard clinical practice is to
with doce;taxel limit docetaxel to a maximum of 4
75 mg/m? on day 1 cycles per patient in the UK (ERG
report, TA347)
Atezolizumab 1,200 mg Once every 3 weeks \Y TA52086
Atezolizumab is continued until
2 years or progressive disease or
unacceptable toxicity, or other
reason for treatment
discontinuation
Nivolumab (PD-L121% | 3 mg/kg Once every 2 weeks until disease | IV TA48484
subgroup) progression, up to 2 years
Pembrolizumab (PD- 2 mg/kg Once every 3 weeks until disease | IV TA428%

Abbreviations: AE: adverse event; ERG: evidence review group; IV: intravenous; NICE: National Institute for Health and Care Excellence; NSCLC: non—small cell lung cancer;
PD-L1: programmed death-ligand 1; TA: technology appraisal; UK: United Kingdom.
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B.3.3 Clinical parameters and variables

B.3.3.1 Baseline characteristics

The baseline characteristics for the modelled cohorts are provided in Table 48 for first line and
Table 49 for second line.

These inputs were based on the baseline characteristics of patients who received selpercatinib in
the LIBRETTO-001 trial. As noted in Section B.2.3.2, the baseline characteristics of the
LIBRETTO-001 trial were considered to be representative of patients in UK clinical practice.

Table 48.Patient characteristics in the model at first line

Model parameter Value Source
Mean age (years) [ ] LIBRETTO-001 (SAS1)
Percentage female (%) 56.4 LIBRETTO-001 (SAS1)
Mean weight (kg) [ ] LIBRETTO-001 (SAS1)
Mean body surface area (m?) 1.81 TA520

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);*> NICE Technology Appraisal
TA52086,

Table 49.Patient characteristics in the model at second line

Model parameter Value Source
Median age (years) 61.0 LIBRETTO-001 (IAS)
Percentage female (%) 59.0 LIBRETTO-001 (IAS)
Mean weight (kg) [ | LIBRETTO-001 (IAS)
Mean body surface area (m?) 1.81 TA520

Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off);*> NICE Technology Appraisal
TA52086,

B.3.3.2 Survival inputs and assumptions

As described in Section B.3.2.2, the proportion of patients in each heath state at each monthly
model cycle was determined for each therapy directly from cumulative survival probabilities for
PFS and OS (or PPS in first line). As the trial follow-up periods for the relevant interventions were
shorter than the model time horizon, extrapolation from the observed OS and PFS data was
required.

First line cost-effectiveness analysis
Progression-free survival

As described in Section B.2.8, a matched reference arm was generated to complement the PFS
and OS data generated for selpercatinib from LIBRETTO-001.
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In order to inform long-term estimates of PFS in the model for selpercatinib and comparators, it
was necessary to extrapolate the PFS data generated for selpercatinib and the reference arm
through the application of parametric survival functions. PFS functions for other comparators
relevant to the decision problem were then constructed through the application of HRs to the
reference arm (pemetrexed plus platinum and placebo) extrapolation (Table 50), as generated
through the first line NMA described in Section B.2.8.

Table 50. PFS HRs applied to reference arm in first line setting

Drug (Patient subgroup) HR (95% Crl)

Pembrolizumab (PD-L121% subgroup)

Pembrolizumab + pemetrexed + carboplatin/cisplatin

Atezolizumab + bevacizumab + carboplatin + paclitaxel
(all patients)

Abbreviations: Crl: Credible interval; HR: hazard ratio; PD-L1: programmed death-ligand 1; PFS: progression-
free survival.

The methods for survival analysis to identify the most appropriate parametric survival functions to
extrapolate the selpercatinib and reference arms followed the recommendations of NICE Decision
Support Unit (DSU) TSD 14.97 Specifically, goodness-of-fit statistics were obtained to understand
which parametric form had the best fit to the data, assessment of visual fit was conducted, and
clinical expert opinion was sought regarding the plausibility of the long-term extrapolations of each
function.

Survival functions were fitted to the selpercatinib and reference arms reconstructed from the
Kaplan-Meier charts produced from the RET-adjustment and TMLE analyses described in
Section B.2.8.

Due to the generation of extrapolations for relevant comparators through application of a HR to
the reference arm, it was deemed statistically appropriate to explore functions to which the
proportional hazards assumption applies, specifically, the exponential, Gompertz and Weibull
functions. Accordingly, the fit of these functions to the Kaplan-Meier data across treatment arms
for selpercatinib, the reference arm and comparators were attempted and assessed initially (it
was assumed that the best-fitting function to the reference arm would also fit the comparator
arms). If visual assessment and clinical plausibility was not met then different models were
explored for each arm, to ensure that clinically valid estimations were being made.

For the selpercatinib arm, as IPD were available to inform long-term extrapolations for PFS, it
was not necessary to apply a HR to the reference arm to generate these. As such, in addition to
parametric survival functions that meet the proportional hazards assumption, assessment of fit
for accelerated failure time (AFT) models was also explored for the selpercatinib arm, specifically
the gamma, log-normal and log-logistic functions.

In addition to the standard set of parametric functions typically explored during survival analysis,
in the interest of maximising clinical and biological plausibility of the extrapolations in the RET
fusion-positive population, exploration of the fit of a further range of survival functions was also
conducted. Specifically, stratified functions and spline models. Stratified models refer to models
where all parameters can vary by treatment. These models relax the assumptions of proportional
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hazards or constant acceleration factors, and allow for parametric models to be fitted to both
arms (i.e. selpercatinib and the reference arm) at the same time, rather than fitted individually to
each arm. Although spline-based models may not have a theoretical distribution, they can be
used to fit survival curves where a number of different distributions exist within a sample. A
sample of patients in a trial may include patients with disease of varying degrees of
aggressiveness driven by genetic factors associated with the disease, and therefore different
exponential, Weibull, or log-normal distributions may exist within the data. Accordingly, the use of
spline-based models is a relatively simple method of modelling complex survival data. In
summary, the following parametric functions were explored as part of the survival analysis for
PFS in the first line setting:

e Selpercatinib arm:

o0 Unstratified (with treatment as an indicator variable) exponential, Weibull, Gompertz,
log-normal, log-logistic and gamma

o Stratified Weibull and Gompertz, log-normal, log-logistic and gamma
0 Spline models, with one and two knots
e Reference arm (and comparators):

0 Unstratified (with treatment as an indicator variable) exponential, Weibull and
Gompertz

o Stratified Weibull and Gompertz
0 Spline models, with one and two knots

The model fit statistics for the parametric survival functions explored for selpercatinib and the
reference arm for PFS in first line are presented in Table 51. The fit of the parametric survival
functions to the Kaplan-Meier data for selpercatinib and the reference arm are presented in Figure
33 for PFS.

Table 51. Model fit statistics for PFS first line parametric survival functions for
selpercatinib and reference arm

PFS
BIC Rank (AIC) Rank (BIC)

Function

Unstratified exponential
Unstratified Weibull
Unstratified log-normal

Unstratified log-logistic

Unstratified Gompertz

Unstratified gamma

Spline/knot=1
Spline/knot=2
Spline/knot=3
Stratified Weibull
Stratified log-normal

Stratified log-logistic
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Stratified Gompertz
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PFS
Function AIC BIC Rank (AIC) Rank (BIC)

Stratified gamma [ | | |

Footnotes: AIC and BIC statistics represent reflect the model fit to both arms.
Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; PFS: progression-free
survival.
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Figure 33. PFS parametric survival functions fit versus Kaplan-Meier data for selpercatinib
and reference arm in the first line setting

A. Unstratified (treatment indicator variable) functions

B. Stratified functions

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; PFS: progression-free
survival.
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According to AIC/BIC statistics, all survival functions have similar fits to the observed Kaplan-
Meier data for both the selpercatinib and reference arm. This was reflected in the visual
assessment of the fit of functions to the (observed) Kaplan-Meier data, which all appeared to

provide a similar fit to both arms (acknowledging the few events taking place in the selpercatinib
arm).

The long-term extrapolations for each function explored for PFS in the first line setting are
presented in Figure 34 for selpercatinib and Figure 35 for the reference arm.
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Figure 34. Selpercatinib PFS parametric survival function extrapolations in the first line setting

Abbreviations: KM: Kaplan-Meier; PFS: progression-free survival.
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Figure 35. Reference arm (pemetrexed plus platinum) PFS parametric survival function extrapolations in the first line setting

Abbreviations: KM: Kaplan-Meier; PFS: progression-free survival.
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Clinical expert feedback confirmed that applying the same proportional hazards model
(regardless of function choice) across treatment arms did not produce clinically feasible
extrapolations. As such, model fitting was assessed for the selpercatinib and reference arms
separately. Clinical expert feedback was that none of the unstratified proportional hazards or AFT
functions predicted a feasible PFS estimate for selpercatinib in the long term, with the
exponential, Weibull and gamma in particular providing overly optimistic estimates. Of the
stratified functions, the stratified log-normal function was deemed to provide the most clinically
feasible prediction. However, the clinical expert acknowledged the clinical validity of the tail for
this function was uncertain due to a small proportion of patients that were assumed to remain
progression free in the long term. The expert also deemed that the stratified gamma could be
acceptable, but was uncertain whether the tails for selpercatinib and immunotherapy
comparators would coalesce by [JJf months, with selpercatinib crossing the pembrolizumab
combination comparator arm. Therefore, the stratified lognormal was applied in the base case for
selpercatinib, acknowledging this may overestimate PFS and time-on-treatment for a proportion
of patients on selpercatinib.

With regards to the reference and comparator arms, the clinical expert expressed that the vast
majority of extrapolations produced implausibly long PFS estimates for the reference
(pemetrexed plus platinum) and comparator (immunotherapy) arms. This was likely driven by the
TMLE adjustment for additional prognostic indicators to estimate the pseudo-control arm for
KEYNOTE-189 (Section B.2.8). However, the fit of the reference arm was assessed against
external survival data in a RET-fusion positive population and it was deemed more important the
relative difference between the reference, comparator and selpercatinib arms remained clinically
valid. Of all functions meeting the proportional hazards assumption, the unstratified Gompertz
was deemed to produce the most clinically feasible PFS estimates for the reference arm and
comparators, particularly when assessed visually against the RET-fusion-positive blended
comparator Kaplan-Meier data from Flatiron (Figure 36). As such, in the base case, the stratified
lognormal function was adopted for selpercatinib and the unstratified Gompertz function was
adopted for the reference (pemetrexed plus platinum) and comparator (immunotherapy) arms.
The influence of applying proportional hazards models across treatment arms on the cost
effectiveness results are explored in scenario analyses as well as exploring the more plausible
stratified gamma model for selpercatinib.

Overall survival

As presented in Section B.2.5.1, OS data from LIBRETTO-001 were very immature, with only
one event in the selpercatinib arm having occurred by the cut-off date. As such, OS data were
instead sourced from a set of RET fusion-positive patients from the Flatiron database who had
progressed following first line treatment, due to the greater number of patients having
experienced progression or death events available from this dataset. Survival analysis was
conducted to fit parametric functions to Kaplan-Meier data obtained from this source, in line with
the steps described for PFS above. Conservatively, an ‘equal PPS’ approach was adopted,
whereby the same PPS estimate sourced from the Flatiron database was applied to
selpercatinib, the reference arm and comparators. OS projections and therefore cost
effectiveness is driven primarily by the survivor functions chosen for PFS.

A series of parametric survival functions were fitted to the matched data. The statistical goodness-
of-fit test results are presented in Table 52, whilst the parametric survival extrapolations are
presented against the Kaplan-Meier data from the Flatiron database in Figure 36.
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Table 52. Model fit statistics for PPS parametric survival functions for Flatiron RET fusion-
positive patients progressed after first line

Function PPS

AlC BIC Rank (AIC) | Rank (BIC)
Exponential - - I I
Weibull [ ] [ | | |
Log-normal [ ] [ | | |
Log-logistic [ ] [ ] | |
Gamma [ | [ | |

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; PPS: post-progression
survival; RET: rearranged during transfection.
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Figure 36. PPS parametric survival functions fit versus Kaplan-Meier data for Flatiron RET
fusion-positive patients progressed after first line

Abbreviations: Cl: credible interval; RET: rearranged during transfection.

The goodness-of-fit statistics suggest that there was little difference between functions in terms
of statistical fit to the Kaplan-Meier data, although the AIC and BIC rankings were consistent for
both statistics, with the exponential ranking highest in both cases. Upon inspection of visual fit, all
five functions demonstrated a reasonable fit to the Kaplan-Meier data, all slightly underestimating
PFS around the 12-month timepoint. Based on best statistical fit, the exponential form was
selected for the base case. Scenario analyses based on extrapolation of trial data was explored
for proportional hazards models fitted across all the treatment arms.
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The base case extrapolations for selpercatinib and comparators are presented in Figure 37 for
PFS and Figure 38 for OS (incorporating PFS and PPS) for the first line setting.

Figure 37. Base case extrapolations for selpercatinib and comparators for first line PFS
A. All patients

Footnotes: The selpercatinib and pemetrexed plus platinum Kaplan-Meier data having undergone adjustment for
RET fusion and TMLE are presented. ‘Plot data’ represent first line PFS data for first line RET-fusion positive
patients from the Flatiron CGDB.

Abbrevations: KM: Kaplan-Meier; PD-L1: programmed death-ligand 1; Pem + Plat: pemetrexed plus platinum;
Pembro + Pem + Plat: pembrolizumab + pemetrexed plus platinum

B. PD-L1250%

Footnotes: The selpercatinib and pemetrexed plus platinum Kaplan-Meier data having undergone adjustment for
RET fusion and TMLE are presented. ‘Plot data’ represent first line PFS data for first line RET fusion-positive
patients from the Flatiron CGDB.

Abbrevations: KM: Kaplan-Meier; PD-L1: programmed death-ligand 1 Pem + Plat: pemetrexed plus platinum;
Pembro + Pem + Plat: pembrolizumab + pemetrexed plus platinum
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C. PD-L1<50%

Footnotes: The selpercatinib and pemetrexed plus platinum Kaplan-Meier data having undergone adjustment for
RET fusion and TMLE are presented. ‘Plot data’ represent first line PFS data for first line RET-fusion positive
patients from the Flatiron CGDB.

Abbrevations: KM: Kaplan-Meier; PD-L1: programmed death-ligand 1; Pem + Plat: pemetrexed plus platinum;
Pembro + Pem + Plat: pembrolizumab + pemetrexed plus platinum.

Figure 38. Base case extrapolation for selpercatinib and comparators for OS
(incorporating PFS and PPS) following first line treatment

A. All patients
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B. PD-L1 250% subgrou

C. PD-L1 <50% subgrou

Abbreviations: PD-L1: programmed death-ligand 1; PPS: post-progression survival.
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OS-PFS surrogate scenario analysis

Due to the immaturity of OS data available from LIBRETTO-001, a scenario analysis was
conducted whereby PFS data for selpercatinib were utilised as a surrogate for OS. Within this
scenario, the difference in median OS for selpercatinib versus the reference arm (pemetrexed
plus platinum) was estimated based on the difference in median PFS (estimated from the base
case PFS function: stratified log-normal) and a regression analysis for the association between
PFS and OS in first line advanced NSCLC conducted by Pfeiffer et al.®® OS for selpercatinib was
estimated by applying the median OS difference to the median OS for the reference arm. This
scenario was conducted to explore uncertainty around OS for selpercatinib. For comparators,
available OS data are utilised (i.e. OS HR data obtained through the NMA [Section B.2.8] are
applied to the reference arm). The results of this scenario are presented in Section B.3.8.3.

Second line cost-effectiveness analysis

Survival estimation for the second line RET fusion-positive NSCLC population followed the same
methodology and process as the first-line population. Instead, utilising a reference arm of
docetaxel plus placebo, based on data from the REVEL trial (described further in Section B.2.8).

Similarly to the first line analysis, in order to inform long-term estimates of PFS and OS in the
model for selpercatinib and comparators, it was necessary to extrapolate the PFS and OS data
generated for selpercatinib and the reference arm (docetaxel plus placebo) through the use of
parametric survival functions. Survival functions for other comparators relevant to the decision
problem were constructed through the application of HRs generated for each comparator in the
NMA (described in Section B.2.8) to the reference arm extrapolation (Table 53). The exception to
this was for atezolizumab, where no second line data were available for PFS. Data for OS from
clinical trials indicate that atezolizumab is similar in efficacy to nivolumab (OS HR for nivolumab
[all patients] versus atezolizumab = 1.06 [95% Crls: 0.48-2.36]).58 Therefore, the PFS HR for
atezolizumab was assumed to be the same as the HR generated for nivolumab (across the full
patient population, rather than the PD-L1=1% subgroup).

Table 53. HRs applied to reference arm in second line setting

Drug (Patient subgroup) PFS
Nintedanib + docetaxel

Atezolizumab

Nivolumab (all patients)

Nivolumab (PD-L1—positive subgroup)

Pembrolizumab (PD-L1-positive subgroup)

Abbreviations: HR: Hazard radtio; NA: not applicable: OS: overall survival; PD-L1: programmed death PFS:
progression-free survival;

Progression-free survival

The model fit statistics for the parametric survival functions explored for selpercatinib and the
reference arm for PFS in second line are presented in Table 54. The fit of the parametric survival
functions to the Kaplan-Meier data for selpercatinib and the reference arm are presented in
Figure 39 for PFS.
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Table 54. Model fit statistics for PFS second line parametric survival functions for
selpercatinib and reference arm

PFS
Function AIC BIC Rank (AIC) Rank (BIC)

Exponential
Weibull
Log-normal

Log-logistic

Gompertz

Gamma

Spline/knot=1
Spline/knot=2
Spline/knot=3
Stratified Weibull

Stratified log-normal

Stratified log-logistic

Stratified Gompertz

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; PFS: progression-free
survival.

Stratified gamma
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Figure 39. PFS parametric survival functions fit versus Kaplan-Meier data for selpercatinib and
reference arm in the second line setting

(A) Unstratified (treatment indicator variable) functions

(B) Stratified functions

Abbreviations: AIC: akaike information criterion; BIC: Bayesian information criterion; HR: hazard ratio; NSCLC:
non-small cell lung cancer; PFS: progression-free survival;RET: rearranged during transfection.
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As with the first line analysis, according to AIC/BIC statistics, all survival functions have similar
fits to the observed Kaplan-Meier data for both the selpercatinib and reference arms. This is
reflected in the visual assessment of the fit of functions to the Kaplan-Meier data, which all
appear to provide a similar fit to both arms.

The long-term extrapolations for each function explored for PFS in the second line setting are
presented in Figure 40 for selpercatinib and Figure 44 for the reference arm.
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Figure 40. Selpercatinib PFS parametric survival function extrapolations in the second line setting

Abbreviations: KM: Kaplan-Meier; PFS: progression-free survival.
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Figure 41. Reference arm (docetaxel) PFS parametric survival function extrapolations in the second line setting

Abbreviations: KM: Kaplan-Meier; PFS: progression-free survival.
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Similarly to the first line analysis, feedback from the clinical expert was that the adjustment made
to the docetaxel reference arm through application of the time acceleration factor and TMLE had
resulted in overly optimistic estimations for the chemotherapy-based reference arm. As a result,
overly optimistic predictions for comparators (i.e. immunotherapies) would be likely be predicted
following the application of HRs from the NMA. However, unlike the first line analysis, the
relative difference was substantial between the reference and selpercatinib arms (Section B.2.8).
Accordingly, the expert’s choice of the most clinically plausible extrapolation took this factor into
account. As with the first line process, proportional hazards models fitted across all treatment
arms were first explored, and it was deemed that separate models fitted to the selpercatinib and
the reference (docetaxel) (and comparators [immunotherapies]) arms would produce more
plausible estimates. As such, suitable models were chosen for the reference (docetaxel) (and
comparator) arms to offset overestimation of PFS. Therefore, the stratified gamma was selected
for the base case selpercatinib extrapolation, whilst the Weibull function was selected as the
most clinically plausible extrapolation for the reference arm and comparators. A visual
assessment of the reference and comparator extrapolations to the RET fusion-positive Kaplan-
Meier dataset from the Flatiron database showed that PFS was still overestimated for
comparators, but the relative difference between arms was more clinically plausible. The
influence of applying proportional hazards models across treatment arms on the cost-
effectiveness results are explored in scenario analyses.

Overall survival

Unlike the first line setting, the availability of more mature data for selpercatinib in the second line
setting negated the requirement to utilise the ‘equal PPS’ approach, although this approach is
explored for second line in a scenario analysis.

The model fit statistics for the parametric survival functions explored for selpercatinib and the
reference arm for OS in second line are presented in Table 55. The fit of the parametric survival
functions to the Kaplan-Meier data for selpercatinib and the reference arm are presented in
Figure 42 for OS.

Table 55. Model fit statistics for OS second line parametric survival functions for
selpercatinib and reference arm

0s

Function AIC BIC Rank (AIC) | Rank (BIC)

Exponential

Weibull

Log-normal

Log-logistic

Gompertz

Gamma

Spline/knot=1

Spline/knot=2

Spline/knot=3

Stratified Weibull

Stratified log-normal
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0s

Function AlC BIC Rank (AIC) Rank (BIC)
Stratified log-logistic l I
Stratified Gompertz i |
Stratified gamma | |

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; OS: overall survival
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Figure 42. OS parametric survival functions fit versus Kaplan-Meier data for selpercatinib
and reference arm in the second line setting

(A) Unstratified (treatment indicator variable) functions

(B) Stratified functions

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small-cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 167 of 231




Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; HR: hazard ratio; NSCLC:
non-small cell lung cancer; OS: overall survival.

As with the first line analysis, according to AIC/BIC statistics, all survival functions have similar
fits to the observed Kaplan-Meier data for both the selpercatinib and reference arms. This is
reflected in the visual assessment of the fit of functions to the Kaplan-Meier data, which all
appear to provide a similar fit to both arms.

The long-term extrapolations for each function explored for OS in the second line setting are
presented in Figure 43 for selpercatinib and Figure 44 for the reference arm.
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Figure 43. Selpercatinib OS parametric survival function extrapolations in the second line setting

Abbreviations: KM: Kaplan-Meier; OS: overall survival.
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Figure 44. Reference arm (docetaxel) OS parametric survival function extrapolations in the second line setting

Abbreviations: KM: Kaplan-Meier; OS: overall survival.
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As with the assessment of PFS, feedback from the clinical expert confirmed that OS may be
overestimated due to the application of the time acceleration factor and TMLE. This was more
evident for the comparator (immunotherapy) arms than the reference (docetaxel) arm, when the
application of the same proportional hazards models across treatment arms were utilised. As
such, separate models were fitted to the selpercatinib arm and reference (and comparator) arms.
The unstratified exponential and unstratified Weibull for the selpercatinib and reference (and
comparator) arms, respectively, were deemed to be the most clinically plausible functions. The
influence of applying proportional hazards models across all treatment arms on the cost-
effectiveness results are explored in scenario analyses.

The base case extrapolations for selpercatinib and comparators are presented in Figure 45 for
PFS and Figure 46 for OS for the second line setting.

Figure 45. Base case extrapolations for selpercatinib and comparators for second line
PFS

A. All patients

Abbreviations: KM: Kaplan-Meier; PFS: progression-free survival.
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B. PD-L1=1% subgroup

Abbreviations: KM: Kaplan-Meier; OS: overall survival, PD-L1: programmed death-ligand 1.

Figure 46. Base case extrapolations for selpercatinib and comparators for second line OS
A. All patients

Abbreviations: KM: Kaplan-Meier; OS: overall survival.
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B. PD-L121% subgrou

Abbreviations: KM: Kaplan-Meier; OS: overall survival; PD-L1: programmed death-ligand 1..

B.3.3.3 Time to treatment discontinuation

In line with the methodology described in Section B.3.3.2 and in accordance with the NICE DSU
TSD14, a range of standard parametric distributions were explored for extrapolation of time to
treatment discontinuation (TTD) data from the LIBRETTO-001 trial in order to estimate duration
of treatment for selpercatinib and are presented in Appendix J. However, for the first line and
second line setting, TTD for selpercatinib was assumed to be the same as PFS due to the PFS
extrapolation demonstrating greater clinical validity than the parametric survival extrapolations for
TTD. Treatment discontinuation for comparators was similarly modelled to align with PFS,
capped at a maximum number of cycles where specified, see Table 46, Section B.3.2.3.
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B.3.3.4 Adverse events

Probabilities of individual adverse events for each intervention were based on trial data. Grade
3—4 adverse events with at least 2% difference in frequency between interventions were
included. Costs and utility decrements (if any) associated with each adverse event were included
in the model, see Section B.3.4.4 and B.3.5.3, respectively. The incidence of Grade 3—4 adverse
events included in the model for selpercatinib and comparators are reported in Table 56 and
Table 57 for the first and second line populations, respectively.
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Table 56: Incidence of Grade 3—4 adverse events for selpercatinib and relevant comparators included in the model, first line treatment

Pembrolizumab + Atezolizumab +

Adverse event Selpercatinib Pembrolizumab pemetrexed + bevacizumab + carboplatin

carboplatin/cisplatin + paclitaxel
Diarrhoea ] 3.90% 5.19% 2.80%
Hypertension [ ] 0.00% 0.49% 6.36%
ECG QT prolonged N 0.00% 0.00% 0.00%
Abdominal pain N 0.00% 0.00% 0.00%
Fatigue N 1.30% 5.68% 3.31%
Decreased appetite - 0.00% 1.48% 2.54%
Asthenia ] 0.00% 6.17% 1.27%
Vomiting N 0.65% 3.70% 1.53%
Dyspnoea [ ] 0.65% 3.70% 0.00%
Alanine aminotransferase
increased [ 1.30% 0.00% 0.00%
Aspartate aminotransferase
increased [ | 0.65% 0.00% 0.00%
Hyponatraemia N 2.60% 0.25% 0.00%
Lymphopenia N 0.00% 0.00% 0.00%
Pneumonia N 1.95% 5.68% 0.00%
Thrombocytopenia N 0.00% 7.90% 4.07%
Neutropenia [ | 0.00% 15.80% 13.74%
Anaemia N 1.95% 16.30% 6.11%
Pleural effusion N 3.25% 1.48% 0.00%
Febrile neutropenia [ | 0.00% 5.68% 9.16%
Pneumonitis N 2.60% 2.96% 0.76%
Nausea ] 0.00% 3.46% 3.82%
Hepatitis Lab abnormalities [ | 0.00% 1.48% 3.05%
Sepsis [ | 1.30% 1.98% 0.00%
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Acute kidney injury N 0.00% 1.98% 0.00%
Chronic obstructive

pulmonary disease [ | 2.60% 0.99% 0.00%
Urinary tract infection N 0.65% 0.99% 0.00%
Peripheral neuropathy [ | 0.00% 0.00% 2.80%
Decreased platelet count [ | 0.00% 0.25% 5.09%
Decreased neutrophil count [ ] 0.00% 0.00% 8.65%
Severe skin reaction [ | 3.90% 0.00% 0.00%
Proteinuria [ | 0.00% 0.00% 2.54%
Source: LIBRETTO-001"" KEYNOTE-042% KEYNOTE-189¢ Impower150%

Abbreviations: ECG: Electrocardiogram

Table 57: Incidence of Grade 3-4 adverse events for selpercatinib and relevant comparators included in the model, second line treatment

Adverse event SLLLCET N;";gg;’;';"’ Atezolizumab Nivolumab Pembrolizumab Docetaxel
Diarrhoea N 6.60% 0.66% 0.70% 0.59% 3.07%
Hypertension ] 0.00% 0.00% 0.00% 0.00% 2.10%
ECG QT prolonged N 0.00% 0.00% 0.00% 0.00% 0.00%
Haemorrhage N 0.15% 0.33% 0.00% 0.88% 2.27%
Fatigue N 5.67% 0.33% 1.05% 1.18% 10.52%
Decreased appetite N 1.38% 0.33% 0.00% 0.88% 1.29%
Asthenia N 2.30% 1.31% 0.35% 0.29% 0.00%
Dyspnoea N 4.91% 2.46% 3.14% 1.77% 8.25%
Alanine aminotransferase

increased [ 7.82% 0.16% 0.00% 0.29% 0.00%
Aspartate

aminotransferase

increased N 3.37% 0.16% 0.00% 0.29% 0.00%
Hyponatraemia [ 2.15% 0.16% 0.35% 0.29% 0.00%

Company evidence submission template for Selpercatinib for RET fusion-positive advanced non-small-cell lung cancer [ID3743]
© Eli Lilly and Company Limited (2020). All rights reserved Page 176 of 231



Lymphopenia N 0.00% 0.00% 0.00% 0.00% 0.00%
Pneumonia N 3.07% 3.28% 4.18% 4.42% 0.00%
Thrombocytopenia - 0.00% 0.00% 0.00% 0.00% 0.65%
Neutropenia N 12.12% 0.49% 0.00% 0.00% 39.81%
Anaemia N 1.07% 2.30% 0.35% 0.88% 5.66%
Pleural effusion N 1.23% 1.81% 2.79% 1.18% 0.00%
Febrile neutropenia N 7.06% 0.16% 0.00% 0.29% 10.03%
Urinary tract infection N 0.15% 0.00% 0.35% 0.00% 0.00%
Decreased neutrophil

count [ ] 32.06% 0.00% 0.35% 0.00% 0.00%
Decreased white blood

cell count N 16.41% 0.00% 0.00% 0.00% 0.00%
Leucopenia (Leukopenia) - 2.91% 0.00% 0.00% 0.00% 12.46%
Stomatitis [ ] 0.15% 0.00% 0.00% 0.00% 1.62%
Neuropathy N 0.00% 0.00% 0.00% 0.00% 1.62%
Mucosal inflammation - 0.15% 0.00% 0.00% 0.00% 0.49%
Venous thromboembolic N 0.15% 0.16% 0.35% 0.00% 2.91%
General malaise [ ] 0.15% 0.00% 0.00% 0.00% 0.00%
Infection [ ] 0.00% 0.00% 0.35% 0.00% 0.00%
Paranychia [ ] 0.00% 0.00% 0.00% 0.00% 0.00%
Malignant neoplasm

progression [ ] 3.83% 0.00% 8.01% 0.00% 0.00%
Pulmonary embolism [ 0.61% 1.48% 3.83% 2.36% 0.00%
Respiratory failure N 1.23% 0.49% 2.09% 0.59% 0.00%
Source: LIB(;ROEIIO_ LUME-Lung 182 OAK1 CheckMate0577¢ KEYNOTE-010"%" REVEL™

Abbreviations: ECG: Electrocardiogram.
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B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

EORTC QLQ-C30 data were collected in the LIBRETTO-001 study as described in Section
B.2.5.3 for patients with RET fusion-positive NSCLC treated with selpercatinib. The
questionnaires were to be answered by the subject to the best of his/her ability, prior to receiving
drug on the first day of treatment, at the start of each 4-weekly treatment cycle (within 7 days of
each subsequent radiologic assessment, preferably prior to learning the results of the radiologic
disease assessment), and at the end of treatment visit. Therefore, few data were collected for
patients in the progressed health state due to the small number of patients with progressive
disease in the LIBRETTO-001 trial.

No EQ-5D data were collected in LIBRETTO-001.

B.3.4.2 Mapping

Given that EORTC QLQ-C30 data were collected in LIBRETTO-001, the possibility of mapping
such data to the EQ-5D to potentially capture health-related quality of life in RET fusion-positive
patients was explored. The beta-binomial model provided in the mapping study by Khan et al.'%?
was originally chosen to conduct the mapping exercise, as it was found to offer the best fit for the
EQ-5D-3L. However, the resulting baseline utility value from the mapping exercise was found to
substantially lack clinical plausibility, resulting in a value of 0.9984. Accordingly, the random
effects linear regression models provided by Khan et al. were also explored. However, this model
also resulted in unrealistic baseline estimates for utility of approximately 0.99. Accordingly,
mapped utility values were not used to inform the cost-effectiveness analysis.

B.3.4.3 Health-related quality-of-life studies

In the first line population, utility values included in the model were based on values from a
targeted literature review of previous technology appraisals that had been accepted by NICE.
Therefore, no further extraction of HRQoL studies from the SLR to identify cost-effectiveness
studies was performed.

To identify studies relevant to patients receiving treatments at second line, an SLR was
conducted to identify relevant HRQoL and utility data relevant to the cost-effectiveness analysis.
Details of the SLR search strategy are presented in Appendix H. No estimates specific to
patients with RET fusion-positive tumours were identified. Accordingly, in line with the approach
taken for the first line setting, a targeted literature review of recent relevant NICE appraisals was
used to identify data that have been accepted by NICE, as described in Section 0.

B.3.4.4 Adverse reactions

It is well accepted that adverse events have a negative impact on patients HRQoL. Several
studies have been performed exploring the negative impact of adverse events associated with
cancer treatment, as discussed in B.1.3. As such, disutility values were applied to those
experiencing adverse events to estimate the reduction in HRQoL due to the event for its duration.
All adverse reactions were assumed to occur in the first cycle of the model and last for a
specified duration, is in line with previous cost-effectiveness analyses in NSCLC.
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As described above, no appropriate utility data could be elicited from LIBRETTO-001, therefore
utility decrements for adverse events and associated duration in the first and second line setting
were based on values from previous NICE technology appraisals. Decrements, duration and
QALY losses for each adverse event as applied in the model are presented in Table 58 and
Table 59 for the first and second line cost effectiveness analyses, respectively.

Table 58: Adverse event disutility decrements applied in the cost-effectiveness model for
first line treatment

Adverse event Decrement RUICUETL QALY loss Source
(days)
NICE TA621; Disutility: Nafees et al.,
Diarrhoea -0.047 5.5 -0.0007 2008; Duration: NICE TA476 (Study
CA046)

. NICE TA428; Disutility: KEYNOTE-
Hypertension -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
ECG QT prolonged 0.000 0.0 0.0000 Assumption

NICE TA621; Disutility: Nafees et al.,
. 2008; Duration: NICE TA306
Fatigue -0.074 23.8 -0.0048 (PIX301), NICE TA476 (Study
CA046)
. NICE TA428; Disutility: KEYNOTE-
Decreased appetite -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
NICE TA484; Disutility: Nafees et al.,
Asthenia -0.074 23.8 -0.0048 2008; Duration: Assumption (same
as fatigue)
- NICE TA428; Disutility: KEYNOTE-
Vomiting -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
NICE TA484; Disutility: Doyle et al.,
Dyspnoea -0.050 15.0 -0.0021 2008; Duration: Assumption
Alanine NICE TA621; Disutility and Duration:
aminotransferase -0.051 14.7 -0.0020 Assumption (average of other
increased disutilities)
Aspartate NICE TA621; Disutility and Duration:
aminotransferase -0.051 14.7 -0.0020 Assumption (average of other
increased disutilities)
. NICE TA428; Disutility: KEYNOTE-
Hyponatraemia -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
. NICE TA484; Disutility: TA449;
Lymphopenia -0.050 15.0 -0.0021 Duration: Assumption

. NICE TA484; Disutility: Marti et al.,
Pneumonia -0.008 15.0 -0.0003 2013; Duration: Assumption
Thrombocytopenia 0.000 0.0 0.0000 Assumption

NICE TA428, Table 10; Disutility:
Neutropenia -0.090 15.0 -0.0037 Nafees et al., 2008; Duration:
Assumption
NICE TA484; Disutility: Nafees et al.,
Anaemia -0.073 23.8 -0.0048 2008; Duration: Assumed same as
fatigue
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. NICE TA428; Disutility: KEYNOTE-
Pleural effusion -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
NICE TA428, Table 10; Disutility:
Febrile neutropenia -0.090 15.0 -0.0037 Nafees et al., 2008; Duration:
Assumption
" NICE TA428; Disutility: KEYNOTE-
Pneumonitis -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
NICE TA428; Disutility: KEYNOTE-
Nausea -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
Hepatitis Lab 0.000 0.0 0.0000 Assumption
abnormalities
Sepsis -0.090 15.0 -0.0037 Assumed same as Febrile
Neutropenia
. - NICE TA428; Disutility: KEYNOTE-
Acute kidney injury -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
Chronic obstructive NICE TA428; Disutility: KEYNOTE-
pulmonary disease -0.085 15.0 -0.0035 1 410 (TA428); Duration: Assumption
. . . NICE TA428; Disutility: KEYNOTE-
Urinary tract infection -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
. NICE TA428; Disutility: KEYNOTE-
Peripheral neuropathy -0.085 15.0 -0.0035 010 (TA428); Duration: Assumption
Decreased platelet 0.000 0.0 0.0000 Assumption
count
Decreased neutrophil 0.000 0.0 0.0000 Assumption
count
Severe skin reaction 0.000 0.0 0.0000 Assumption
Proteinuria 0.000 0.0 0.0000 Assumption

Abbreviations: ECG: Electrocardiogram; QALY: quality-adjusted life year; NICE; National Institue for Health and

Care Excelence.

Source: Doyle et al., 2008;'% KEYNOTE-010 (TA428);"%" Marti et al., 2013;'%* Nafees et al., 2008;'% NICE

TA306;% NICE TA428;%

NICE TA476;'%7; NICE TA484;% NICE TA621.83

Table 59: Disutility decrements applied in the cost-effectiveness model, second line

treatment

Adverse event Decrement | Duration (days) QALY loss Source

Diarrhoea -0.0468 5.5 -0.0007 Decrement: NICE TA484;
Duration: NICE TA476
(Study CA046)

Hypertension -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption

ECG QT prolonged 0.0000 0.0 0.0000 Decrement: Assumption

Haemorrhage -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption

Fatigue -0.0735 23.8 -0.0048 Decrement: NICE TA484;

Duration: NICE TA306

Company evidence submission template for Selpercatinib for RET fusion-positive advanced

non-small-cell lung cancer [ID3743]
© Eli Lilly and Company Limited (2020). All rights reserved

Page 180 of 231




Decreased appetite -0.0850 15.0 -0.0035 Decrement: NICE TA428
(KEYNOTE-010); Duration:
Assumption
Asthenia -0.0735 23.8 -0.0048 Decrement: NICE TA484;
Duration: Assumption
(same as fatigue)
Dyspnoea -0.0500 15.0 -0.0021 Decrement: NICE TA484;
Duration: Assumption
Alanine -0.0500 14.7 -0.0020 Decrement: NICE TA484;
aminotransferase Duration: Assumption
increased
Aspartate 0.0000 14.7 0.0000 Decrement: NICE TA484;
aminotransferase Duration: Assumption
increased
Hyponatraemia -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Lymphopenia -0.0500 15.0 -0.0021 Decrement: NICE TA484;
Duration: Assumption
Pneumonia -0.0080 15.0 -0.0003 Decrement: NICE TA484;
Duration: Assumption
Thrombocytopenia 0.0000 0.0 0.0000 Decrement: Assumption;
Duration:
Neutropenia -0.0897 15.0 -0.0037 Decrement: NICE TA484;
Duration: Assumption
Anaemia -0.0735 23.8 -0.0048 Decrement: NICE TA484;
Duration: Assumption
(same as fatigue)
Pleural effusion 0.0000 15.0 0.0000 Decrement: NICE TA484;
Duration: Assumption
Febrile neutropenia -0.0900 15.0 -0.0037 Decrement: NICE TA484;
Duration: Assumption
Urinary tract infection | -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Decreased neutrophil 0.0000 0.0 0.0000 Decrement: NICE TA484;
count Duration: Assumption
Decreased white -0.0500 15.0 -0.0021 Decrement: NICE TA484;
blood cell count Duration: Assumption
Leucopenia -0.0897 15.0 -0.0037 Decrement: NICE TA484;
(Leukopenia) Duration: Assumption
Stomatitis -0.0850 15.0 -0.0035 Decrement: NICE TA428
(KEYNOTE-010); Duration:
Assumption
Neuropathy -0.0850 15.0 -0.0035 Decrement: NICE TA428;

Duration: Assumption
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Mucosal inflammation | -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption

Venous -0.0850 15.0 -0.0035 Decrement: NICE TA428;
thromboembolic Duration: Assumption
General malaise -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Infection -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Paranychia -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Malignant neoplasm 0.0000 0.0 0.0000 Decrement: Assumed
progression included in progressed
health state
Pulmonary embolism -0.0850 15.0 -0.0035 Decrement: NICE TA428;
Duration: Assumption
Respiratory failure -0.0850 15.0 -0.0035 Decrement: NICE TA428;

Duration: Assumption

Abbreviations: ECG: Electrocardiogram; QALY quality-adjusted life year; NICE; National Institue for Health and
Care Excelence.
Source: KEYNOTE-010;°" NICE TA428;% NICE TA476;'°” NICE TA484.84

B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis

Utility values were applied to the progression-free and progressed health states to estimate
HRQoL. As most responses to treatment with selpercatinib reported in the LIBRETTO-001 trial
were partial responses, it was deemed unlikely that there would be an important improvement in
HRQoL for responders. Therefore, no adjustment to the progression-free utility weight was made
to reflect response in the base case.

In the base case analysis HSUVs differed among the first line and second line patient
populations but did not differ between treatment arms due to the lack of control arm and lack of
HRQoL data collected from LIBRETTO-001. For the first line population, HSUVs were assumed
to align with those accepted for TA621 for osimertinib in untreated EGFR mutation-positive
NSCLC, which elicited HSUVs directly from clinical trial data. The values accepted by the
Committee were considered a suitable proxy for selpercatinib, being another targeted treatment
in non-squamous NSCLC.

For the second line population, a different set of HSUVs was considered to the first line
population, given these patients are in worse health having progressed following prior treatment.
HSUVs sourced from TA484 were considered to be a suitable proxy since patients had
progressed following prior chemotherapy. Plausible HSUVs determined by the Committee from
TA484 were applied using the upper limit of its preferred values (0.68). The lower limit was not
considered suitable (0.476) since this value was based on an older study by Van Hout et al.
(2006) in patients receiving palliative chemotherapy. Patients now have considerably more
options at second line and following progression to third line treatment. It is acknowledged the
PD value is uncertain, particularly as it similar to the PD value used for first-line patients.
Therefore, additional HSUVs values were explored in scenario analyses to determine the impact
on the cost effectiveness of selpercatinib, detailed in Table 60.
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Table 60: Utility estimates for first and second line NSCLC

Scenario | HSUVs | Source | Justification
First line
Base PF: TA621 Data elicited directly from trials for patients for EGFR
case 0.794 mutations on targeted treatment with osimertinib. PD
PD:0.678 values elicited from AURAZ2 for a =second line population
which matches the impact of subsequent treatments on
utility
1 PF: TA310 PF values elicited directly from trial data for a targeted
0.784 PF: LUX-Lung | treatment in ALK, which could be considered another
PD: 3 suitable proxy for selpercatinib. PD values based on a
0.517 PD: Chouaid survey which included European patients which
etal. 2013 generated specific values for patients with progressed
disease on second line treatment
2 PF: TA536 ALK treatment considered a suitable proxy for
0.814 PF and PD: selpercatinib. Direct elicitation of EQ-5D data from the
PD non- | ALEX pivotal trial
CNS:
0.725
3 PF:0.71 | Chouiad et al. | Utility values for patients with advanced NSCLC on first
PD: 0.67 | 2013 line treatment or progressed while on first line treatment
Second line
Base PF: TA484 Considered a suitable proxy for selpercatinib since
case 0.713 patients had progressed following prior chemotherapy
PD:
0.688
1 PF: TA416 EGFR-treatment considered a suitable proxy for
0.853 AURA2 selpercatinib. Utility values elicited directly from trial data
PD: and specific to second line treatment and patients
0.659 progressed and receiving 2third-line treatment.
2 0.672 TA310 Nafees et al. looked specifically at HSUVs for patients on
PD: Nafees et al. second-line treatment
0.6532— | 2008
0.1798
(0.473)
3 PF: TA416 Values preferred by the ERG for patients progressing
0.687 LUME-Lung 1 | after first line treatment on crizotinib. LUME-Lung 1 study
PD: 0.64 was in patients receiving second line nintedanib plus
docetaxel

Abbreviations: ALK: Anaplastic lymphoma kinase; HSUVs: health state utility values; PD: progressed disease;
PF: progression-free; NSCLC: non-small cell lung cancer; SE: standard error; TA: technology assessment; EGFR:
ERG: evidence review group.

Source: TA621;8 TA310; 1% TA536; 100
TA484;84 TA416;'"° Nafees et al. 2008; 9% LUME-Lung 1;%2

Clinical expert opinion verified that the estimates are reasonable for patients with RET-altered
tumours, at both first and second line, and that HRQoL in this population may be expected to be
similar to that of the wider patient population with the same tumour type.
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B.3.5 Cost and healthcare resource use identification,
measurement and valuation

In the first line population, values for cost and resource use included in the model were based on
a targeted literature review of relevant technology appraisals that had been previously accepted
by NICE. Therefore, no further extraction of studies from the SLR to identify cost-effectiveness
studies was performed.

In the second line population, an SLR was conducted to identify any relevant cost and healthcare
resource use data associated with the treatment of adults with RET fusion-positive NSCLC at the
second line. Details of the SLR search strategy and study selection can be found in Appendix I.
The SLR identified previous technology appraisals as the primary source of data for the second
line population.

The following resource use categories were captured in the analysis:

e Section B.3.5.1: drug acquisition and administration costs treatment cost for first and second
line treatments

e Section B.3.5.2: Health state unit costs and resource use

e Section B.3.5.3: AE costs and resource use

e Section B.3.5.4: End of life costs

As per Section B.3.2.2, the perspective is that of the UK NHS and PSS. Drug costs for all
interventions were primarily sourced from the electronic market information tool (eMIT) or the
British nation formulary (BNF)

B.3.5.1 Intervention and comparators’ costs and resource use

Drug acquisition costs

Drug acquisition costs for selpercatinib and relevant comparators were based on their list price and all prices were
extracted from the British National Formulary (BNF) online (2020) or electronic market information tool (eMIT; 2019)
for generic comparators. List prices included in the cost-effectiveness analysis are presented in Table 61 and
Source: BNF (2020)%°; eMIT®S; Eli Lilly and Company. Data on file.”

Table 62 for the first and second line analysis, respectively. For adjusted-dose interventions a
body weight estimate of 72 kg and a body surface area of 1.81 m? were used for both treatment
line settings.

Table 61: Drug acquisition costs for selpercatinib and relevant comparators in the first
line setting

Treatment Form Strength/unit | Pack Cost per Source
size pack (£)
Selpercatinib Capsules 80 mg 60 - Eli Lilly and Company.
Data on file.
Selpercatinib Capsules | 40 mg 60 N Eli Lilly and Company.
Data on file.
Pembrolizumab | Vial 25 mg/ml 4 ml 2630.00 BNF (2020)

Pembrolizumab + pemetrexed + carboplatin
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Pembrolizumab | Vial 25 mg/ml 4 ml 2630.00 BNF (2020)
Pemetrexed Powder 100mg 1 160.00 BNF (2020)
Carboplatin Vial 10 mg/ml 45 ml 7.40 eMIT (2019)
Atezolizumab + bevacizumab + carboplatin + paclitaxel
Atezolizumab Vial 60 mg/ml 20 ml 3807.69 BNF (2020)
Bevacizumab Vial 25 mg/ml 16 924.40 BNF (2020)
Carboplatin Vial 10 mg/ml 45 ml 18.78 eMIT (2019)
Paclitaxel Vial 6 mg/ml 16.67 ml | 200.35 BNF (2020)

Source: BNF (2020)%°; eMIT®S; Eli Lilly and Company. Data on file.”

Table 62: Drug acquisition costs for selpercatinib and relevant comparators in the second
line setting

Treatment Form Strength/Unit | Pack Cost per Source

size pack (£)

Selpercatinib Capsules | 80 mg 60 e Eli Lilly and
Company. Data on
file.

Selpercatinib Capsules | 40 mg 60 e Eli Lilly and
Company. Data on
file.

Pembrolizumab | Vial 25 mg/ml 4 ml 2630.00 BNF (2020)

Nivolumab Vial 10 mg/ml 4 ml 439.00 BNF (2020)

Nintedanib + docetaxel

Nintedanib Capsules 100 mg 60, 120 2151.10 BNF (2020)
Docetaxel Vial 160 mg/ml 8 ml 16.80 eMIT (2019)
Atezolizumab Vial 60 mg/mi 20 ml 3807.69 BNF (2020)

Source: BNF (2020)%°; eMIT®S; Eli Lilly and Company. Data on file.”

The mean dose intensity observed in the LIBRETTO-001 trial (Jjfj%) was used to account for
dose reductions and any treatment breaks for both the first and setting line settings. Given RDI
data were not available for comparators, conservatively, the same RDI was used for selpercatinib
and comparators. The final dose reduction levels are yet undetermined for selpercatinib. Some
patients in the LIBRETTO-001 trial, and in practice as determined by the final SmPC, may have
had doses reduced beyond 120 mg, which would impact treatment cycle costs, and thus costs
may be overestimated for selpercatinb in the model.

Treatment discontinuation for comparators was modelled using the PFS curve for the
intervention, capped at a maximum number of cycles where specified.

In the base case, drug wastage was not included for oral drugs. For IV drugs, it is assumed that
unused treatment in open vials are discarded. The weight and BSA distribution of the population
is modelled and the lowest cost vial combination is determined according to each weight or BSA
category. The cost of each whole vial combination is calculated and the weighted average cost
across the population is calculated using the proportion of patients in each weight or BSA
category.

Company evidence submission template for Selpercatinib for RET fusion-positive advanced
non-small-cell lung cancer [ID3743]

© Eli Lilly and Company Limited (2020). All rights reserved Page 185 of 231



Table 63: Treatment costs included in the first line cost effectiveness model

Cycle length, | Period 1 cost, | Period 2 cost, | Period 3 cost, | Period 4 cost,
Treatment Source
weeks £ £ £ £
Sel finib (160 Dose=Draft SmPC
elpercatini mg . - i
twice daily, oral)? 4 ] ] Dose intensity=LIBRETTO-001
. 5282.39 4745.35 Dose=ESMO (Planchard et al.,
Pembrolizumab (2 2018)
mg/kg, every 3 weeks, 3 . .
V) Dose intensity assumed same as
selpercatinib
Pembrolizumab + 6748.76 5761.29 5740.66 1243.36
pemetrexed +
carboplatin®
Pembrolizumab (200 5260.00 4497.30 4497.30 0.00
mg, every 3 weeks, V),
up to 2 years Dose=NICE TA584; Socinski et
al. (2012)
Pemetrexed (500 1465.33 1243.36 1243.36 1243.36
mg/m?, every 3 weeks, Dose intensity assumed same as
V) 3 selpercatinib
Carboplatin (5 mg/ml, 23.43 20.63 0.00 0.00
every 3 weeks, 1V) for
up to 4 treatment
cycles
Atezolizumab + Dose=NICE TA584; Socinski et
bevacizumab + 3 7257.75 6229.96 5564.79 0.00 al. (2012)

carboplatin + paclitaxel
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Atezolizumab (1200
mg, every 3 weeks, V),
up to 2 years

Bevacizumab (15
mg/kg, every 3 weeks,
IV), up to 2 years

Carboplatin (6 AUC,
every 3 weeks, 1V), up
to 6 treatment cycles

3807.69

3255.57

3255.57

0.00

2678.43

2309.22

2309.22

0.00

27.57

23.95

0.00

0.00

Paclitaxel (200 mg/m?,
every 3 weeks, 1V), up
to 6 treatment cycles

744.07

641.22

0.00

0.00

Dose intensity assumed same as
selpercatinib

Notes: 2 Period 1: Week 0-3; Period 2: Week 4+ P Period 1: week 0—-2; Period 2: week 3+ ¢ Period 1: Week 0-2; Period 2: Week 3—11; Period 3: Week 12—103; Period 4: Week
104+ 9 Period 1: Week 0-2: Period 2: Week 3—17; Period 3: Week 18—103; Period 4: Week 104+

Abbreviations: |V: intravenous; NICE: National Institute for Health and Care Excellence.

Source: Draft SmPC; Eli Lilly and Company. Data on file.”"; NICE TA584;% Planchard et al., 2018;% Socinski et al. (2012)%

Table 64: Treatment costs included in the second line cost effectiveness model

Cycle length, | Period 1 cost, | Period 2 cost, | Period 3 cost, | Period 4 cost,
Treatment Source
weeks £ £ £ £
Selpercatinib (160 mg i i Dose=draft SmPC
twice daily, oral)? 4 . . Dose intensity=LIBRETTO-001
Atezolizumab (1200 mg, Dose=NICE TA520
every 3 weeks, IV), up to 3 3807 69 3055 57 ) )
2 years® ' ' Dose intensity=assumed same as
selpercatinib
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Nivolumab (3 mg/kg, Dose=NICE TA484

every 2 weeks, 1V), up to 2 2338.44 2015.34 - -

2 years® Dose intensity=assumed same as

selpercatinib

Pembrolizumab (2 Dose=NICE TA428

mg/kg, every 3 weeks, 3 5022.45 4445.00 0.00 -

IV), up to 2 years® Dose intensity=assumed same as

selpercatinib

Nintedanib + Docetaxel® 1528.65 1526.62 1505.77 Dose=NICE TA347
Nintedanib (200 mg
twice daily, oral) 1505.77 1505.77 1505.77 Dose intensity=assumed same as
3 - selpercatinib
Docetaxel (75 mg/m?,
every 3 weeks, V), up 22.88 20.85 0.00

Dose intensity=assumed same as
selpercatinib

Notes: 2 Period 1: Week 0-3; Period 2: Week 4+ P Period 1: week 0—2; Period 2: week 3+ ¢ Period 1: week 0—1; Period 2: week 2+ 9 Period 1: Week 0-2; Period 2: Week 3—103;
Period 3: Week 104+ © Period 1: Week 0-2; Period 2: Week 3—-11; Period 3: Week 12+

Abbreviations: |V: intravenous; NICE: National Institute for Health and Care Excellence.

Source: Draft SmPC; Eli Lilly and Company. Data on file.”!; NICE TA484;8 NICE TA347;% NICE TA520;8 TA428.%

to 4 cycles

Company evidence submission template for Selpercatinib for RET fusion-positive advanced non-small-cell lung cancer [ID3743]
© Eli Lilly and Company Limited (2020). All rights reserved Page 188 of 231



Administration costs

Administration costs were based on NHS Reference Costs. For selpercatinib and other oral
drugs, 12 minutes of pharmacy time was assumed every 30 days. Additional drug administration
costs for IV drug administration were taken from relevant TAs, as summarised in Table 65 for the
first line cost-effectiveness analysis and Table 66 for the second line cost-effectiveness analysis.
During treatment, patients were assumed to have one oncologist visit every 3 weeks; the visit
costs are converted to an average weekly cost and applied each model cycle while a patient is
progression-free. In the base case for the first and second line cost-effectiveness analysis, a
mean cost of £64.67 (SE: 6.47; £58.20-71.13) was applied.

Table 65: Drug administration costs for selpercatinib and comparators in the first line
setting

Treatment Mean cost, Lower Upper
£ EE bound bound SENTEE
NICE TA520; PSSRU
Selpercatinib 9.20 0.92 7.40 11.00 | 2019 Table 9Band 6
hourly wage (12min
pharmacy time)
NICE TA 520; NHS
; 2018/19 SB12Z
Pembrolizumab 185.00 18.50 148.74 221.26 Outpatient (30min IV
infusion)
NICE TA 557; NHS
Pembrolizumab 2018/19 SB12Z +
+ pemetrexed + 502.73 50.27 404.19 601.27 SB14Z Outpatient
carboplatin (30min+10min+15min
IV infusion)
Atezolizumab + NICE TA 584; NHS
bevacizumab + 385.28 38.53 309.77 460.79 | 2018/19 SB14Z Day
carboplatin + case (60min IV
paclitaxel infusion)

Abbreviations: NICE: National Institute for Health and Care Excellence; SE: standard error; TA: technology
appraisal.
Source: TA520:86 TA557:47 TA584;5° NHS Reference Costs 2018—19:8 PSSRU 2019.8°

Table 66: Drug administration costs for selpercatinib and comparators in the second line
setting

Treatment Mean Lower Upper

cost, £ SE, £ bound, £ bound, £ Source

NICE TA520;
PSSRU 2019
Table 9 Band 6
hourly wage (12
min pharmacy
time)

NICE TA520; NHS
2018/19 SB12Z

Outpatient (30 min
IV infusion)

Selpercatinib 9.20 0.92 7.40 11.00

Pembrolizumab 185.00 18.50 148.74 221.26

. NICE TA520: NHS
Nivolumab 185.00 18.50 148.74 221.26 | 5018/19 SB127
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Outpatient (60 min
IV infusion)

NICE TA520;
PSSRU 2019
Table 9 Band 6
. _ hourly wage (12
glérc];ftiigllb ¥ 194.20 19.42 156.14 23226 | min pharmacy
time); NICE TA520;
NHS 2018/19
SB12Z Outpatient
(60 min IV infusion)

NICE TA520; NHS
2018/19 SB12zZ
Outpatient (60 min
IV infusion)

Abbreviations: |V: intravenous; NICE: National Institute for Health and Care Excellence; TA: technology appraisal.
Source: TA520;% NHS Reference Costs 2018-19;88 PSSRU 2019.8°

Atezolizumab 185.00 18.50 148.74 221.26

Subsequent treatments

The pattern of subsequent treatments for NSCLC following first line therapy was based on the
type of treatment received at first line, as categorised as selpercatinib or immunotherapy. The
proportion of patients expected to receive each therapy was based on the most recent relevant
NICE appraisals: TA584, TA531, TA520, TA484 and TA347. For immunotherapies, estimates in
TAS584 for atezolizumab combinations are assumed to apply to all immunotherapies (single-agent
and combination comparators). For selpercatinib, estimates are based on subsequent treatments
applied to other immunotherapies.

The pattern of subsequent treatments for NSCLC following second line therapy was based on
the type of treatment originally received, as categorised as selpercatinib, immunotherapy or
chemotherapy, as informed by the NICE appraisals TA520 and TA347. The pattern of
subsequent treatments for selpercatinib is assumed to be similar to immunotherapies.

The subsequent treatment costs consider the time on treatment for subsequent therapy,
associated administration costs, and the fraction of the patients receiving each post-progression
therapy. The cost estimates for the percentage of patients expected to receive each subsequent
therapy after first line or treatment are presented in Table 67, whilst the cost estimates for the
percentage of patients expected to receive each subsequent therapy after second line are
presented in Table 68.
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Table 67: Subsequent therapy cost estimates following first line treatment

Therapy Mean cost, £ SE, £ Lower Upper Patients treated with, proportion
bound, £ bound, £ Selpercatinib Immunotherapy
Docetaxel 270.52 13.80 217.50 324.54 56.0% 100.0%
Nivolumab 32,046.49 1,635.05 25,765.38 38,328.60 0.0% 0.0%
Pembrolizumab 27,798.81 1,418.33 22,350.24 33,247.37 0.0% 0.0%
Atezolizumab 82,243.47 4,196.17 66,123.75 98,363.19 0.0% 0.0%
Carboplatin 73.84 3.77 59.37 88.32 44.0% 0.0%

Abbreviations: SE: standard error.
Source: TA584:%0 TA531,49 and TA484.84

Table 68: Subsequent therapy distribution estimates following second line treatment

Mean cost, Lower Upper Patients treated with, proportion
ULIEL 3 £ S50 bound, £ bound, £ ini
) ) Selpercatinib Immunotherapy Chemotherapy
Docetaxel 765.09 39.04 688.58 841.59 14.9% 14.9% 0.0%
Carboplatin 1,215.60 62.02 1,094.04 1,337.17 8.7% 8.7% 25.0%
Gemcitabine 2,925.86 149.28 2,633.28 3,218.45 7.7% 7.7% 7.7%
Erlotinib 4,136.30 211.04 3,722.67 4,549.93 5.5% 5.5% 5.5%
Pemetrexed 8,976.06 457.97 8,078.45 9,873.66 4.9% 4.9% 0.0%
Vinorelbine 3,946.53 201.36 3,551.88 4,341.19 5.1% 5.1% 5.1%
Radiotherapy 7,717.50 393.76 6,945.75 8,489.25 55.0% 55.0% 56.6%

Abbreviations: SE: standard error
Source: TA520,86 TA347.%
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B.3.5.2 Health-state unit costs and resource use

The types of resource and frequency of use in the progression-free and progressed health states
included in the cost-effectiveness analysis were based on those reported in previous technology
appraisals and subsequently validated by clinicians. Resource use per health state are reported
in Table 69 and Table 70 for the first and second line cost-effectiveness analyses, respectively.
In the first line setting, the per cycle cost for the PFS health state was £72.46, whilst the per cycle
costs for PD was £111,82. In the second line setting, the per cycle cost for the PD health state
was £141.03, whilst the per cycle costs for PD was £128.59.

Table 69: Resource use per 30-day period in first line NSCLC, by health state

Progression | Progressed Unit Total SE PF, Total SE PD,
Resource free disease cost, £ PF, £ £ PD, £ £
Outpatient visit 0.79 0.65 143.00 | 112.97 11.30 92.95 9.30
Chest 0.56 0.53 31.00 17.36 1.74 16.43 1.64
radiography
CT scan (chest) 0.05 0.02 97.00 4.85 0.49 1.94 0.19
CT scan (other) 0.03 0.03 97.00 2.91 0.29 2.91 0.29
ECG 0.09 0.07 49.00 4.41 0.44 3.43 0.34
Community 0.71 0.71 24.55 17.43 1.74 17.43 1.74
nurse visit
Clinical nurse 0.99 0.99 110.00 | 108.90 10.89 108.90 10.89
specialist
GP surgery 0.99 0 42.12 41.70 417 0.00 0.00
GP home visit 0 2.14 61.92 0.00 0.00 132.51 13.25
Therapist visit 0 2.14 48.00 0.00 0.00 102.72 10.27

Abbreviations: CT: Computerised tomography; ECG: electroocardiogram; GP: general practitioner; NSCLC: non—
small cell lung cancer.
Source: TA621,28 NHS Reference Costs 2018-19,%8 PSSRU 2019.8°

Table 70: Resource use per 3-week period in second line NSCLC, by health state

Progression- | Progressed Unit Total SE PF, Total | SE PD,
Resource Free disease cost, £ PF, £ £ PD, £ £
GP surgery visit 0.63 1 42.12 26.54 2.65 42.12 4.21
GP home visit 0 0.25 61.92 0.00 0.00 15.48 1.55
Oncologist visit 0.80 0.46 198.00 | 158.40 15.84 91.08 9.11
Full blood test 1 1 3.00 3.00 0.30 3.00 0.30
Liver function 1 0.46 1.00 1.00 0.10 0.46 0.05
test
Renal function 1 0.46 1.00 1.00 0.10 0.46 0.05
test (with
electrolytes)
CT scan (thorax 0.28 0.28 97.00 27.16 2.72 27.16 2.72
or abdominal)
Palliative care 2 2 103.00 | 206.00 | 20.60 | 206.00 | 20.60
days

Abbreviations: CT: Computerised tomography; GP: general practitioner; NSCLC: non—-small cell lung cancer.
Source: TA520:8 NHS Reference Costs 2018-19;8 PSSRU 2019.89
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B.3.5.3 Adverse reaction unit costs and resource use

Mean cost per adverse event applied in the first and second line cost-effectiveness analyses are
reported in Table 71. Adverse event costs were applied in the model according to the incidences
presented in Section B.3.4.4.

Table 71: Costs per adverse event applied in the first and second line cost-effectiveness
model

Lower Upper

bound, £ bound, £ Source

Adverse event Mean cost, £ SE

Diarrhoea 2,601.49 260.15 2,091.60 3,111.38 NHS
Reference
costs
2018/19
(FD10A-M);
TA621

Hypertension 1,134.52 113.45 912.16 1,356.89 NHS
Reference
costs
2018/19
(EB04Z2);
TA516

ECG QT 1,027.53 102.75 826.14 1,228.93 NHS
prolonged Reference
costs
2018/19
(EBOT7E);
TAS516

Fatigue 3,446.26 344.63 2,770.80 4121.73 NHS
Reference
costs
2018/19
(SA01G-
SA01K);
TA621

Decreased 6,832.96 683.30 5,493.70 8,172.22 NHS
appetite Reference
costs
2018/19
(FDO4A-B);
TA516

Asthenia 3,446.26 344.63 2,770.80 4121.73 NHS
Reference
costs
2018/19
(SA01G-
SA01K);
TA621

Vomiting 2,601.49 260.15 2,091.60 3,111.38 NHS
Reference
costs
2018/19
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(FD10A-M);
Assumption

Dyspnoea

0.00

0.00

0.00

0.00

NHS
Reference
costs
2018/19;
TA484

Alanine
aminotransferase
increased

2,621.08

262.11

2,107.35

3,134.81

NHS
Reference
costs
2018/19
(GC17A-K);
TA621

Aspartate
aminotransferase
increased

2,621.08

262.11

2,107.35

3,134.81

NHS
Reference
costs
2018/19
(GC17A-K);
TAG21

Hyponatraemia

0.00

0.00

0.00

0.00

Assumption

Lymphopenia

5,100.10

510.01

4,100.48

6,099.72

NHS
Reference
costs
2018/19
(SA17G-H);
Assumption

Pneumonia

2,472.08

247.21

1,987.55

2,956.61

NHS
Reference
costs
2018/19
(DZ11T);
Assumption

Thrombocytopenia

3,091.86

309.19

2,485.85

3,697.86

NHS
Reference
costs
2018/19
(SA12G-K,
weighted);
Assumption

Neutropenia

2,617.33

261.73

2,104.33

3,130.33

NHS
Reference
costs
2018/19
(SA35A-E,
weighted);
Assumption

Anaemia

1,412.32

141.23

1,135.51

1,689.14

NHS
Reference
costs
2018/19
(SA04H);
TA520

Pleural effusion

2,905.14

290.51

2,335.73

3,474.55

NHS
Reference
costs
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2018/19
(DZ16L-N,
weighted);
Assumption

Febrile 5,687.85 568.79 4,573.03 6,802.67

. TA484
neutropenia

Pneumonitis 3,908.20 390.82 3,142.20 4,674.21 NHS
Reference
costs
2018/19
(DZ11Q-N,
weighted);
Assumption

Nausea 2,601.49 260.15 2,091.60 3,111.38 NHS
Reference
costs
2018/19
(FD10A-M,
weighted);
Assumption

Hepatitis Lab 0.00 0.00 0.00 0.00

abnormalities Assumption

Sepsis 4,492.56 449.26 3,612.02 5,373.11 NHS
Reference
costs
2018/19
(WJO06D-F,
weighted);
Assumption

Acute kidney 1,456.00 145.60 1,170.62 1,741.38

. Assumption
injury

Chronic 2,814.54 281.45 2,262.89 3,366.19 NHS
obstructive Reference
pulmonary costs
disease 2018/19
(DZ65C-E,
weighted);
Assumption

Urinary tract 3,907.27 390.73 3,141.44 4.673.09 NHS
infection Reference
costs
2018/19
(LAO4H-M,
weighted);
Assumption

Peripheral 1,181.44 118.14 949.88 1,413.01 Song et al.,
neuropathy 2019

Decreased 3,091.86 309.19 2,485.85 3,697.86 NHS
platelet count Reference
costs
2018/19
(SA12G-K,
weighted);
Assumption
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Decreased 2,617.33 261.73 2,104.33 3,130.33 NHS
neutrophil count Reference
costs
2018/19
(SA35A-E,
weighted);
Assumption

Severe skin 2,832.23 283.22 2,277.11 3,387.35 NHS
reaction Reference
costs
2018/19
(JDO7A-K,
weighted);
TA621

Proteinuria 0.00 0.00 0.00 0.00 Assumption

Abbreviations: ECG: echocardiogram; NHS: National Health Service; SE: standard error; TA: technology

appraisal.
Source: NHS Reference costs 2018/19;88 TA621;83 TA516;'"" TA484;84 TA520.86

B.3.5.4 Miscellaneous unit costs and resource use

A one-off end of life cost of £4,248.20 (first line; Table 72) and £3,630.88 (second line; Table 73)
was also included based on costs included in TA621 and TA520, respectively, which considered
hospital admission and excess bed days, Macmillan nurse home visits and hospice care stays.

Table 72. End of life costs in the second line setting

Mean Patients, Unit costs, | Total cost, £ SE, £
proportion £
Hospital admission 1.00 55.8% 3,282.23 1,831.49 183.15
+ excess bed days 0.92 55.8% 304.00 156.06 15.61
Macmillan nurse 1.00 27.3% 5,740.95 1,567.28 156.73
home visits
Hospice care stay 1.00 16.9% 4,102.79 693.37 69.34

Source: TA62183

Table 73. End of life costs in the second line setting

Mean Patients, Unit costs, | Total cost, £ SE, £
proportion £
Hospital admission 1.00 55.8% 4,027.00 2,247.07 224.71
+ excess bed days 0.84 55.8% 725.00 339.82 33.98
Macmillan nurse 50.00 27.3% 14.16 193.29 19.33
home visits
Hospice care stay 1.00 16.9% 5,033.75 850.70 85.07

Source: TA52086

As described in Section B.1.3.2, due to the imminent establishment of Genomic Hubs, whereby
testing for RET and other genetic mutations of tumour samples will become routine, no costs for
genetic testing have been included in the analysis, as it has been assumed they would be
absorbed by the health care system.
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B.3.6 Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs

A summary of inputs for the base case analysis for the first and second line settings is presented

in Table 74.

Table 74: Summary of variables applied in the base case analysis

Reference to
section in
submission

First line RET- | Second line RET-
Variable fusion positive fusion positive
NSCLC NSCLC
Model settings
Discount rate (costs) 3.5%
Discount rate (benefits) 3.5%

Time horizon

Lifetime: 25 years

Section B.3.2.2

Patient characteristics

Starting age (SE) I I
Percent female (SE) ] ] Section B.3.3.1
ection B.3.3.
Mean weight (SE) | |
Mean BSA (SE) 1.81 (0.1) m? 1.81 (0.1) m?
Clinical inputs
0S (selpercatinib) Equal PRS Unstratlfu_ed
(exponential) exponential
PFS (selpercatinib) IStratn‘ed Stratified gamma
ognormal )
— Section B.3.3.2
OS (reference arm and Equal PPS Unstratified
comparators) (exponential) Weibull
PFS (reference arm and Unstratified Unstratified
comparators) Gompertz Weibull
NMA HRs (comparators) Various Various Section B.2.8
TTD (selpercatinib) Equal to PFS Equal to PFS Section B.3.3.3
Adverse events, incidence Various Various Section B.3.3.4
Utility inputs
Utility for PFS 0.794 0.713 )
— Section B.3.4
Utility for PD 0.678 0.688
Drug acqusition costs
Selpercatinib price: 60 x 80 mg
tablets —
Selpercatinib price: 60 x 80 mg
tablets -
Pembrolizumab: 4 ml (25 mg/ml
vials) £2,630.00 Section B.3.5.1
Atezolizumab 20 ml (60 mg/ml vials) £3,807.69
Nivolumab: 4 ml (10 mg/ml vials) NA £439.00
Nintedanib NA £2,151.10
Docetaxel 8 ml (160 mg/ml vials) NA £16.80
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Include drug wastage Yes Yes Section B.3.5.1
Cost per .trt_aatment cycle: Various Various
selpercatinib
Cost per treatment cycle: Various Various Section B.3.5.1
comparators
Dose intensity (all interventions) B o B 1 o
(SE) (1.9%) (1.9%)
Drug administration costs (SE)
Selpercatinib £9.20 (0.92) £9.20 (0.92)
Pembrolizumab 185.00 (£18.50) 185.00 (£18.50)
Pembrolizumab combination £502.73 (£50.27) NA )
: - Section B.3.5.1
Atezolizumab combination £385.28 (£38.53) NA
Nintedanib plus docetaxel NA 194.20 (£19.42)
Atezolizumab NA 185.00 (£18.50)
Nivolumab NA 185.00 (£18.50)

Monitoring costs per cycle (SE)

£64.67 (£6.47)

£64.67 (£6.47)

Section B.3.5.1

Subsequent therapy

Selpercatinib (SE) £201.22 (£20.12) 55555%06115)3

Immunotherapy (SE) £301.30 (£30.13) ‘?5555%06115))
£37,029.83 £5,330.72

Chemotherapy (SE) (3,702.98) (£533.07)

Section B.3.5.1

Health state costs

Health state costs per cycle: PFS
(SE)

£72.46 (37.25)

£141.03 (£14.10)

Health state costs per cycle: PD
(SE)

£111.82 (£11.18)

£128.59 (£12.86)

Section B.3.5.2

Other costs

Adverse event costs Various Various Section B.3.5.3
End of life costs (SE) 5342218822? 523((333500%2; Section B.3.5.4

Footnote: SEs varied in the PSA are reported where applicable.

Abbreviations: HR: hazard ratio; NA: not applicable; NMA: network meta-analysis; OS: overall survival; PD:
progressed disease; PFS: progression free survival, PPS: post progression survival’ PSA: probabilistic sensitivity

analysis; SE: standard error

B.3.6.2 Assumptions

A list of the key assumptions used in the base case analysis is provided in Table 75.

Table 75: Modelling assumptions for first line RET fusion-positive NSCLC

Parameter (setting)

Assumption

Justification

Addressed in
scenario analysis

PFS and OS
comparator arm
extrapolations (first
and second line)

The parametric
survival function
selected for the
reference arm in
each setting was

The parametric survival
curve selected for the
reference arm for OS
and PFS in each setting
was limited to

Alternative parametric
survival functions for
PFS and OS in both
settings are explored in
scenario analyses.
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deemed appropriate
to represent
comparators relevant
to the decision
problem.

proportional hazards
functions. This
assumption was
necessary in order to
generate OS and PFS
extrapolations for
comparators to
selpercatinib relevant to
the decision problem
through application of
HRs from the NMAs.

Proportional
hazards
assumption (first
and second line)

The NMAs informing
the economic
analysis assumed
proportional hazards,
although there was
evidence for some
trials informing the
NMA that the
proportional hazards
assumption was
violated.

This was considered an
acceptable limitation
given the degree of
overall uncertainty in
the indirect comparison
and limited OS data
available for
selpercatinib.

Alternative parametric
survival functions for
PFS and OS in both
settings are explored in
scenario analyses.

Over-estimation of
reference arm and
comparator
extrapolations for
PFS and OS (first
and second line)

Application of the
time acceleration
factor and TMLE
resulted in overly-
optimistic PFS and
OS predictions for
reference arms and
comparators in both
settings. Base case
parametric function
selections were
informed by expert
clinical opinions in
order to generate
clinically plausible
curves.

Emphasis was placed
on the selection of
clinically plausible
extrapolations for PFS
and OS in both settings.

Alternative parametric
survival functions for
PFS and OS in both
settings are explored in
scenario analyses.

Equal PPS (first
line)

Survival following
progression after first
line treatment is
assumed to be equal
between
selpercatinib and

This conservative
assumption was made
due to the immature OS
data currently available
for first line patients
from LIBRETTO-001.

Scenario analyses are
conducted whereby OS
for selpercatinib is
based on PFS as a
surrogate and where
extrapolation of trial

informing PD-L1

subgroup data by

necessary in order to

comparators. data is explored.
Atezolizumab PFS In the absence of Data for OS from N/A
HR (second line) PFS data for clinical trials indicate
atezolizumab in the that atezolizumab is
second line setting, similar in efficacy to
the PFS HR for nivolumab (OS HR for
nivolumab from the nivolumab [all patients]
second line NMA was | versus atezolizumab =
utilised to inform the 1.06 [95% Crls: 0.48—
atezolizumab PFS 2.36]).%8
HR in the model.
Selpercatinib data In the absence of This assumption was N/A
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subgroups (first
and second line)

PD-L1 status from
LIBRETTO-001, data
from the full
population (either
SAS1 [first line] or
the IAS [second line]
were used to inform
the PD-L1 patient
group analyses.

make comparisions
between selpercatinib
and comparators
specified in the final
scope indicated in
specific PD-L1
subgroups.

Drug wastage (first
and second line)

In the base case,
wastage is assumed
for IV treatments but
not for oral drugs.

It is possible for vials
utilised for IV infusions
to be discarded, whilst it
is not routine practice to
split tablets.

A scenario analysis is
conducted whereby the
minimum price per mg
is applied to accurately
capture the RDI in the
LIBRETTO-001 trial.
Vial sharing is assumed
in this scenario.

Utility values (first
and second line)

Utility values based
on prior NICE
NSCLC appraisals
are used to inform
the base case
HSUVs, as no RET
fusion-specific utility
data are available.

Clinical opinion was that
the HRQoL of patients
with NSCLC more
broadly would be
representative of
NSCLC driven by a
RET fusion genetic
alteration.

Alternative HSUVs are
explored in scenario
analyses.

Abbreviations: Crl: credible interval; HR: hazard ratio; HRQoL: health-related quality of life; HSUVs: health state
utility values; IV: intravenous; NMA: network meta-analysis; NSCLC: non-small cell lung cancer; OS: overall
survival, PD-L1: programmed death-ligand 1; PFS: progression free survival; PPS: post progression survival;
TMLE: targeted minimum loss-based estimation

B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

A summary of the base case analysis for RET fusion-positive NSCLC in the first and second line
settings are presented below. The clinical outcomes and disaggregated base case cost-
effectiveness results (by cost category, including health states) and QALYs (by health state) are
presented in Appendix J.

First line setting

The base case cost-effectiveness results for selpercatinib versus the relevant comparators for
use in all patients, the PD-L1<50% subgroup and the PD-L1=50% subgroup in the first line
setting are presented in Table 76, Table 76 and Table 78, respectively. The results illustrate that
in all patient groups versus all comparators, selpercatinib is associated with greater QALY's and
LYG, reflecting the high levels of efficacy of selpercatinib in the first line RET fusion-positive
NSCLC population. The total QALYs for patients receiving selpercatinib are estimated to be i}
compared with [} for pembrolizumab combination, [} for atezolizumab combination and [}
for pembrolizumab monotherapy. This resulted in an ICER of || | |l I ano I per
QALY gained, respectively. It should be noted that these results are presented at list price for
selpercatinib and comparators, |
|
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Table 76: Base-case results first line RET fusion-positive NSCLC (all patients): list price

Technologies Total Total Total Incremental Incremental LYG Incremental ICER
costs LYG QALYs costs QALYs incremental
(E/QALY)
Pembrolizumab + - - - - - - -
pemetrexed +
carboplatin/cisplatin
Selpercatinib ____ || | ____ || I ____
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
Table 77: Base-case results first line RET fusion-positive NSCLC (PD-L1<50%): list price
Technologies Total Total Total Incremental Incremental LYG Incremental ICER
costs LYG QALYs costs (£) QALYs incremental
(E/QALY)
Atezolizumab + [ [ [ - - - -
bevacizumab +
carboplatin + paclitaxel
Selpercatinib | | __ | __ | |
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
Table 78: Base-case results first line RET fusion-positive NSCLC (PD-L1250%): list price
Technologies Total Total Total Incremental Incremental Incremental ICER incremental
costs LYG QALYs costs (£) LYG QALYs (E/QALY)
Pembrolizumab - - - - - - -
Selpercatinib | | | ____ H I |

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
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Second line RET fusion-positive NSCLC

The base case cost-effectiveness results for selpercatinib versus the relevant comparators for use in all patients and the PD-L121% subgroup in the
second line setting are presented in Table 79 and Table 80, respectively. The results illustrate that in all patient groups versus all comparators,
selpercatinib is associated with greater QALY's and LYG, reflecting the high levels of efficacy of selpercatinib in the second line RET fusion-positive
NSCLC population. The total QALY for patients receiving selpercatinib are estimated to be -_compared with - and - for patients treated with
atezolizumab and nintedanib + docetaxel, respectively, and [ and [} for pembrolizumab and nivolumab, respectively, in the PD-L121% subgroup.

This resulted in pairwise ICERs for selpercatinib of |||}, I N, I and I per QALY gained versus nintedanib + docetaxel,
atezolizumab, nivolumab and pembrolizumab, respectively. However, it should be noted that these results are presented at list price for selpercatinib

and comparators, |

Disaggregated cost-effectiveness results for the second line setting are presented in Appendix J.

Table 79: Base-case results second line RET fusion-positive NSCLC (all patients): list price

Technologies Total Total Total Incremental Incremental Incremental ICER ICER pairwise
costs LYG QALYs costs LYG QALYs incremental selpercatinib
(E/QALY) vs comparator
(E/QALY)
Nintedanib + - - - -
docetaxel | __ | |
Atezolizumab | __ H | __ H | |
Selpercatinib | __ | | __ || | -
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
Table 80: Base-case results second line RET fusion-positive NSCLC (PD-L121%): list price
Technologies Total Total Total Incremental Incremental Incremental ICER ICER pairwise
costs LYG QALYs costs LYG QALYs incremental selpercatinib
(E/QALY) vs comparator
(E/QALY)
Nivolumab | __ | - - - ) |
Pembrolizumab | __ H | H H | |
Selpercatinib [ __ | | __ | | -

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
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End of life criteria

As discussed in Section B.2.11, there is evidence to support selpercatinib meeting the end of life
criteria for the comparison in the second line setting to nintedanib plus docetaxel. The full
disaggregated cost-effectiveness results are presented in Appendix J, however, for ease of
assessment, the disaggregated results for the pairwise cost-effectiveness analysis between
selpercatinib and nintedanib plus docetaxel are also presented in Table 81Table 82. The results
illustrate that selpercatinib is associated with an increase in survival of |} compared to
nintedanib plus docetaxel. Nintedanib plus docetaxel itself is associated with an estimated
survival, which is considered to be an optimistic, of || || GGGz

Table 81: Second line base case clinical outcomes: PFS and OS

Intervention/comparator Median PFS Median OS (months)
(months)

Selpercatinib [ ] [ ]

Nintedanib + docetaxel [ ] [ ]

Abbreviations: OS: overall survival; PFS: progression free survival
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B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analyses (PSA) were run with 1,000 iterations for each patient group of
interest, with estimates of model parameters based on the uncertainty in the source data (where

data availability permitted). Where no such data were available, the model applied a user-defined

percentage of the mean value as the standard error.
The distributions of input parameters varied in the PSA are presented in Table 82. Input

parameters that were varied within their standard errors are presented in Section B.3.6.1.

Table 82. Input parameter distributions in the PSA

Input parameter

Distribution used in the PSA

Starting age Normal
Percentage female Beta

Mean weight Normal
Mean BSA Normal

PFS selpercatinib parametric function (first and
second line)

Variance covariance matrix (correlated normal)

PFS reference arm function (first and second
line)

Variance covariance matrix (correlated normal)

OS selpercatinib parametric function (first and
second line)

Variance covariance matrix (correlated normal)

OS reference arm function (first and second
line)

Variance covariance matrix (correlated normal)

TTD for selpercatinib and reference arms
parametric function (utilises PFS curves)

Variance covariance matrix (correlated normal)

Mortality ratio Normal
Utility: PFS Beta
Utility: PD Beta
Per cycle treatment costs

Selpercatinib Fixed

Pembrolizumab combination

Varies with BSA

Atezolizumab combination

Varies with weight and BSA

Pembrolizumab (first line) Fixed
Nivolumab Fixed
Atezolizumab Fixed
Nintedanib plus docetaxel Varies with BSA
Pembrolizumab (second line) Fixed

Dose intensity (selpercatinib and comparators) | Beta

Drug administration costs Gamma
Monitoring cost Gamma

Subsequent therapy

Varies with dose intensity, weight, BSA and
administration costs
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Health state costs Gamma

Terminal care Gamma

Abbreviations: BSA: body surface area; OS: overall survival; PFS: progression free survival; PD: progressed
disease; TTD: time to discontinuation

The probabilistic base case results for the first line setting are presented in Table 83First line
setting

Table 83, Table 84 and Table 85. The probabilistic base case results for the second line setting
are presented in Table 86 and Table 87.
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First line setting

Table 83: Probabilistic base-case results first line RET fusion-positive NSCLC (all patients): list price

Technologies Total Total Total Incremental Incremental LYG Incremental ICER
costs LYG QALYs costs QALYs incremental
(E/QALY)
Pembrolizumab + - - - - - - -
pemetrexed +
carboplatin/cisplatin
Selpercatinib Il H I | | |
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
Table 84: Probabilistic base-case results first line RET fusion-positive NSCLC (PD-L1<50%): list price
Technologies Total Total Total Incremental Incremental LYG Incremental ICER
costs LYG QALYs costs (£) QALYs incremental
(E/QALY)
Atezolizumab + - - - - - - -
bevacizumab +
carboplatin + paclitaxel
Selpercatinib Il __ | | | |
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
Table 85: Probabilistic base-case results first line RET fusion-positive NSCLC (PD-L1250%): list price
Technologies Total Total Total Incremental Incremental Incremental ICER
costs LYG QALYs costs (£) LYG QALYs incremental
(E/QALY)
Pembrolizumab [ [ | [ | - - - -
Selpercatinib | I H | I I ___

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
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Second line setting

Table 86: Probabilistic base-case results second line RET fusion-positive NSCLC (all patients): list price

Technologies Total costs Total LYG Total Incremental Incremental Incremental ICER (£/QALY)?
QALYs costs? LYG? QALYs?

Nintedanib + docetaxel [ ] [ N [ N [ [

Atezolizumab ] [ ] [ ] ] [ ] [ [

Selpercatinib - - - - - - -

Footnotes: @Pairwise: selpercatinib vs comparator

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; PSA: probabilistic sensitivity analyses; QALYs: quality-adjusted life years

Table 87: Probabilistic base-case results second line RET fusion-positive NSCLC (PD-L121): list price

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental ICER
costs? LYG? QALYs? incremental
(E/QALY)?
Nivolumab I | || I I I |
Pembrolizumab | || || I | | |
Selpercatinib [ [ | [ ] - - - -

Footnotes: @Pairwise: selpercatinib vs comparator

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years
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The probabilistic cost-effectiveness planes and cost-effectiveness acceptability curves for
selpercatinib versus pembrolizumab combination, atezolizumab combination and pembrolizumab
monotherapy in the first line setting are presented in Figure 47, Figure 48 and Figure 49,
respectively.

Figure 47. Probabilistic cost-effectiveness plane and cost-effectiveness acceptability
curves for selpercatinib vs pembrolizumab combination in the first line setting

Abbreviations: QALY: quality-adjusted life year.
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Figure 48. Probabilistic cost-effectiveness plane and cost-effectiveness acceptability
curves for selpercatinib vs atezolizumab combination (PD-L1<50%) in the first line setting

Abbreviations: QALY: quality-adjusted life year.
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Figure 49. Probabilistic cost-effectiveness plane and cost-effectiveness acceptability
curves for selpercatinib vs pembrolizumab (PD-L1250%) in the first line setting

Abbreviations: QALY: quality-adjusted life year.

Second line setting

The probabilistic cost-effectiveness planes and cost-effectiveness acceptability curves for
selpercatinib versus nintedanib plus docetaxel, atezolizumab, nivolumab and pembrolizumab in
the second line setting are presented in Figure 50 and Figure 51, respectively.
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Figure 50. Probabilistic cost-effectiveness plane and cost-effectiveness acceptability
curves for selpercatinib vs nintedanib + docetaxel and selpercatinib vs atezolizumab in
the second line setting

Abbreviations: QALY: quality-adjusted life year.
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Figure 51. Probabilistic cost-effectiveness plane and cost-effectiveness acceptability
curves for selpercatinib vs nivolumab and selpercatinib vs pembrolizumab (PD-L121%) in
the second line setting

B.3.8.2 Deterministic sensitivity analysis

First line setting

The tornado diagrams for selpercatinib versus pembrolizumab combination, atezolizumab
combination and pembrolizumab monotherapy in the first line setting are presented in Figure 52,
Figure 53 and Figure 54, respectively. The top 25 most influential parameters on the base case
are presented in each case.
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Figure 52. DSA tornado diagram for selpercatinib vs pembrolizumab combination in the
first line setting

Figure 53. DSA tornado diagram for selpercatinib vs atezolizumab combination (PD-
L1<50%) in the first line setting
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Figure 54. DSA tornado diagram for selpercatinib vs pembrolizumab (PD-L1250%) in the
first line setting

Second line setting

The tornado diagrams for selpercatinib versus nintedanib plus docetaxel, atezolizumab,
nivolumab and and pembrolizumab in the second line setting are presented in Figure 55, Figure
56, Figure 57 and Figure 58, respectively. The top 25 most influential parameters on the base
case are presented in each case.

Figure 55. DSA tornado diagram for selpercatinib vs nintedanib + docetaxel in the second
line setting
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Figure 56. DSA tornado diagram for selpercatinib vs atezolizumab in the second line
setting

Figure 57. DSA tornado diagram for selpercatinib vs nivolumab (PD-L121%) in the second
line setting
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Figure 58. DSA tornado diagram for selpercatinib vs pembrolizumab (PD-L121%) in the
second line setting

B.3.8.3 Scenario analysis

A summary of the scenario analysis results for selpercatinib versus relevant comparators in the
first line population are presented in Table 88. It should be noted that for scenarios applied to the
OS and PFS curves, unless otherwise noted, the specified parametric function is applied to both
selpercatinib and the reference arm. With regards to scenarios for OS, these scenarios assume
that the ‘equal PPS’ assumption made in the base case does not apply.
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Table 88: Scenario analysis results for selpercatinib versus relevant comparators in the first line setting

Scenario All patlenzi,n\llts)iggﬁobnrollzumab PD L1<5‘(:)£r,“\alisn::?:rc:llzumab PD-L1250%; vs pembrolizumab
ICER % ICER change ICER % ICER change ICER % ICER change
H 0,
1 E;‘;?fﬁgt rate 1.5% | -5.27% I -5.04% I -5.09%
2 Discount rate 6%, o o o
costs and benefits L 6.50% L 6.19% L 6.33%
3 Undiscounted health I o o o
outcomes and costs -9.25% N -8.85% e -8.93%
4 | Utilities, TA310
PF: 0.784 e -0.79% N -0.76% e -0.74%
PD: 0.517
5 | Utilities, TA536
PF: 0.814 [ -2.07% [ -2.08% [ -2.08%
PD: 0.725
6 Utilities, Chouiad et al.
PF: 0.71 e 12.89% e 12.90% e 12.90%
PD: 0.67
7 Minimum price per mg [ -25.33% [ -21.02% [ -6.35%
8 Curve choice: OS — I o 0 o
Exponential -26.74% N -59.14% e -43.39%
9 | Curve choice: OS - | 270.25% I 111.38% I 189.98%
Weibull oo e o
10| Curve choice: OS — | 2136.14% s 1000.79% I 1418.84%
Gompertz 1o A9 .84%
11 Curve choice: OS — o o o
spline knot 1 e 66.95% N 6.25% e 40.10%
12 Scs‘“r;f E:gtlc2e 0S - I 148.38% I 47.61% I 97.60%
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13 | Curve choice: PFS — o 0 0
Exponential I -12.48% I -9.83% e -11.54%
14| e shoice: PES - . 18.77% | 15.95% . 11.68%
15| gurve choice: PFS ~ . 13.58% . -10.91% . 7.25%
ompertz
16 | Curve choice: PFS — o 0 0
spline knot 1 e -0.88% N 1.35% e -8.39%
17 | Curve choice: PFS — ) o ) o ) o
spline knot 2 e 14.74% N 11.97% e 12.12%
18 | Curve choice: PFS — 0
stratified Weibul I : I : . 146.38%
19 | Curve choice: PFS — o
Stratified Gompertz L -93.83% L ) L )
20 | Curve choice: PFS —
stratified gamma [ 143.11% N 63.92% e 28.33%
(selpercatinib arm)
21 | PFS surrogate e -62.41% N -58.21% e -56.68%
*indicates || dominated

Abbreviations: ICER: incremental cost-effectiveness ratio;

PFS: progression-free survival; OS: overall survival.
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A summary of the scenario analysis results for selpercatinib versus relevant comparators in the second line population are presented in Table 89.
It should be noted that for scenarios applied to the OS and PFS curves, unless otherwise noted, the specified parametric function is applied to both
selpercatinib and the reference arm.

Table 89: Scenario analysis results for selpercatinib versus relevant comparators in the second line setting
All patients PD-L121%

Scenario ICER vs % ICER | [|CERvs ICER vs %ICER | ICERvs | %ICER

. : o
atezolizumab | change I ET] 9> o [IFAX GREnEE pembrolizumab change nivolumab | change
docetaxel

1 Discount rate
1.5%,
benefits

-17.11% -13.20% -18.00% -16.85%

2 Discount rate
6%, costs
and benefits

19.60% 12.69% 20.64% 19.20%

3 | Undiscounted
health
outcomes
and costs

4 | Utilities,
TA416

PF: 0.853
PD: 0.659

5 | Utilities,
TA310,TA252
PF: 0.672
PD: 0.6532-
0.1798
(0.473)

6 | Utilities,
TA416

PF: 0.687
PD: 0.64

-23.91% -16.93% -24.80% -23.54%

23.05% -1.48% -9.29% -3.93%

23.64% 33.57% 18.86% 28.90%

5.71% 6.58% 5.24% 6.19%
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Minimum
price per mg

-19.87%

-12.88%

-3.49%

-17.42%

Curve choice:

0S -
Exponential

380.40%

12.67%

246.01%

Curve choice:

OS — Weibull

729.36%

43.35%

426.39%

10

Curve choice:

0S -
Gompertz

5529.63%

23.09%

284.70%

11

Curve choice:

OS - spline
knot 1

256.30%

-2.40%

173.08%

12

Curve choice:

OS - spline
knot 2

227.75%

-8.99%

31229.11%

154.17%

13

Curve choice:

OS -
stratified
Weibull

765.19%

14

Curve choice:

0S -
stratified
Gompertz

15

Curve choice
0S -
Gompertz
(selpercatinib
arm only)

94.15%

8.30%

67.74%

41.04%

16

Curve choice:

PFS —
Exponential

73.10%

59.70%

82.08%

73.60%
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17 | Curve choice:
PFS -
Weibull

18 | Curve choice:
PFS -
Gompertz

48.68% 37.65% 51.36% 49.17%

203.58% 175.43% 241.30% 205.88%

19 | Curve choice:
PFS — spline
knot 1

20 | Curve choice:
PFS — spline
knot 2
21 | Curve choice:
PFS -

stratified
Weibull

22 | Curve choice:
PFS —
Stratified
Gompertz

23 | Equal PPS
*indicates | I dominated

Abbreviations: ICER: incremental cost-effectiveness ratio;OS: overall survival; PD: progressed disease; PD-L1: programmed death-ligand 1; PF: progression-free; PFS:
progression-free survival; PPS: post-progression survival.

246.01% 216.58% 301.47% 250.01%

110.16% 91.92% 126.44% 110.87%

-13.75% -8.84% -11.81% -14.05%

-30.92% -30.80% -93.68%

121.88% 321.41% 76.36% 202.04%
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B.3.8.4 Summary of sensitivity analyses results

The results of the probabilistic base case were closely reflective of the deterministic analysis,
demonstrating that the model is robust to variation in input parameters. This was mirrored in the
results of the deterministic sensitivity analyses, where only a small number of inputs had a
significant impact on the ICER when varied to their limits across all pairwise comparisons and
both treatment lines. In the first line setting, the greatest drivers of the ICER were consistently
HSUVs values and administration and monitoring costs, whilst in the second line setting HSUVs
had the greatest influence on the ICER.

With regards to structural variation, the results of the scenario analyses in the first line setting
demonstrated that the ICER is most sensitive to variations in the parametric survival functions
used to extrapolate OS and PFS. As discussed in Section B.3.3.2, significant importance was
placed on the clinical plausibility of the extrapolations, with feedback sought from an expert
oncologist practicing in the NHS in order to ensure the selection of the most appropriate
functions. The scenarios with the greatest influence on the ICER apply parametric functions that
were deemed by the expert clinician to be clinically implausible to both the selpercatinib and
reference arms, leading to use of the ‘equal PPS’ scenario instead, and it is therefore considered
that these ICERSs are highly unlikely to be valid.

The results of the scenario analyses in the second line setting similarly demonstrate that the
ICER is most sensitive to variations in the parametric survival functions used to extrapolate OS
and PFS. As per the first line setting, selection of parametric survival functions was closely
guided by expert clinical input in order to maximise clinical plausibility. As such, the
extrapolations selected for the base case are considered to possess the greatest face validity of
all extrapolation choices.

B.3.9 Subgroup analysis

The results for patient subgroups of interest are presented in the sections above.
B.3.10 Validation

Face validity

The model structure, source data and statistical analysis design were reviewed by external
experts, including a health economist and UK clinical experts in NSCLC. Of note, and as
discussed in Sections B.3.3.2 and B.3.8.4, in light of the currently immature survival data
available from the LIBRETTO-001 trial, a thorough clinical validation process was conducted in
order to inform survival analysis for the PFS and OS extrapolations selected for the base case
analysis.

Internal validity

Quality-control procedures for verification of input data and coding were performed by health
economists not involved in the model development and in accordance with a pre-specified test
plan. These procedures included verification of all input data with original sources and
programming validation. Verification of all input data was documented (with the initials of the
health economist performing the quality-control procedure and the date the quality-control
procedure was performed) in the relevant worksheets of the model. Any discrepancies were
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discussed, and the model input data was updated where required. Programming validation
included checks of the model results, calculations, data references, model interface, and Visual
Basic for Applications code. In addition, the model was validated by an independent health
economist.

Cross validity

Comparison of results with other models analysing the same problem was to be performed
where suitable models were available. Because no economic evaluations have been performed
in RET-altered NSCLC, cross validation was not possible.

External validity

Validation of the clinical outcomes predicted by the model for the second line setting was
conducted against published outcomes for selpercatinib and comparators, as presented in Table
90. It can be observed from this comparison that the median PFS prediction for selpercatinib
closely aligns with the trial (JJfij vs [l months). However, the results suggest that the model
predicts overly optimistic estimates for comparators, with all model estimates greater
(substantially in some cases) than trial outcomes. As discussed in Section B.3.3.2, feedback
from the expert clinician was that application of the time acceleration factor to adjust for RET
fusion status, in addition to use of the TMLE adjustment for other prognostic factors, has resulted
in overestimates for PFS and OS for the reference arm, and thus the comparators for which HRs
from the NMAs are applied. The clinician noted that the extent of this was greater for the second
line than the first line. The impact of this on the analysis is that the cost-effectiveness results for
selpercatinib are likely to be highly conservative, as the true difference in treatment effect
between selpercatinib and comparators has not been fully realised.

This is further supported by a study conducted by Offin et al., who found that the median PFS for
RET-rearranged NSCLC patients treated with immunotherapies (the median line of therapy at
which treatment was administered was 2) was lower than for patients treated with chemotherapy,
at just 3.4 months (95% ClI: 2.1 to 5.6 months). The authors of the study suggest there is a
possibility that RET-altered tumours may be ‘biologically cold’, whereby they are less responsive
to immunotherapy relative to other cancers. This evidence further suggests that this analysis is
likely overestimates survival in immunotherapy comparators in this patient population.

Table 90: External validation of second line model outcomes against published PFS and
OS estimates (months)

Trial mPFS Predicted Trial mOS Predicted
mPF$S mOS
Selpercatinib || || | | ||
Nintedanib+docetaxel | 4.2 (TA347) | ] 12.6 (TA347) | ]
Atezolizumab - | ] 13.8 (OAK | ]
study)
PD-L121% subgroup
Nivolumab 2.3 (Checkmate | |l 12.2 | ]
057 —ITT) (Checkmate 057
—ITT)
Pembrolizumab 5.0 (KEYNOTE- | I 14.9 [ |
010) (KEYNOTE-010)

Abbreviations: ITT: intent-to-treat; mOS: median overall survival; mPFS: median progression free survival; PD-
L1: programmed death-ligand 1
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Due to the median PFS and OS not yet having been reached in LIBRETTO-001 for the SAS1
(first line group), it was not possible to conduct external validation of first line model outcomes for
selpercatinib against trial data.

B.3.11 Interpretation and conclusions of economic evidence

The results of the cost-effectiveness analysis demonstrate that compared to all comparators
across both the first and setting line settings, selpercatinib is associated with an extension to life
and an improvement in HRQoL, as illustrated by the accrual of a greater number of QALYs and
LYG across all comparisons. This is reflective of the results of the LIBRETTO-001 trial, which
demonstrated that selpercatinib is a highly efficacious treatment in patients with RET fusion-
positive advanced NSCLC, generating an elevated and durable tumour response. Nevertheless,
the results of this analysis are considered to be conservative, and likely underestimate the true
benefits that selpercatinib may bring to patients treated in the NHS in England and Wales, as
described further below. Furthermore, the results of the current economic analysis are presented
at the list price for selpercatinib, with ICER estimations anticipated to reduce || GcGcNGG_

The pairwise analysis between selpercatinib and nintedanib plus docetaxel is highlighted in
particular. The results of this analysis illustrate that selpercatinib is associated with an OS
estimate of Jj months versus [l months for nintedanib plus docetaxel; a substantial
difference of ] months. The OS estimate for nintedanib plus docetaxel is further considered to
be overly optimistic, for example, results of the LUME-Lung 1 trial®? for nintedanib plus docetaxel
report a median OS of just 12.6 months. It is therefore likely that the end of life criteria are met for
this comparison.

The cost-effectiveness analysis is associated with several strengths, the first being that many
new therapies for NSCLC, including those in the first and second line settings, and those
targeting genetic alterations, have been appraised by NICE. A review of relevant NICE
appraisals was conducted during model design and development, and thus it was possible to
take into account a number of learnings from previously developed models for NSCLC, in
addition to prior ERG and Committee preferences for methodological approaches in this area,
such as cost and resource use and the selection of HSUVs.

In addition, the results of the analysis may be considered generalisable to the UK. As discussed
in Section B.2.12Error! Reference source not found., the patient population of the LIBRETTO-
001, the data for which inform the economic model, was considered to be representative of
patients in UK clinical practice. Furthermore, the analyses in both the first and second line
settings compare selpercatinib to treatment regimens used frequently in NHS clinical practice, as
supported by a UK market share study conducted by Eli Lilly and Company, and feedback
provided by clinicians practising in the UK. The results of the economic analysis are therefore
considered highly relevant to decision-making on the introduction of selpercatinib into NHS
clinical practice.

Furthermore, as noted previously, selpercatinib is a first-to-market therapy for RET fusion-
positive NSCLC patients, and as such, there is currently little published data with regards to the
natural history and prognosis of such patients. However, in order to overcome this, innovative
use of data available from the Flatiron CGDB database was performed in order to understand
long-term survival outcomes in real-world RET fusion-positive patients.
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The model further closely aligns to the NICE reference case, being set from an NHS and PSS
perspective, utilising a lifetime time horizon to fully capture all costs and QALY gains associated
with the interventions, and discount rates for costs and benefits of 3.5%.

The key limitations of the analysis include the single-arm nature of the LIBRETTO-001 trial and
the immaturity of the data currently available from the trial. As discussed in Sections B.2.8 and
B.3.3, in order to connect selpercatinib to NMAs in the first and second line settings, it was
necessary to generate a pseudo-control arm for each treatment line, which was subsequently
used as a reference arm in the survival analysis for the cost-effectiveness model. The reference
arms were adjusted for RET fusion-positive status through application of a time acceleration
factor generated through use of data from the Flatiron database, and adjustment for other
prognostic factors through the TMLE process. As discussed in Section B.3.10, it is likely that
through this process, the PFS and OS estimates generated for the reference arms and
comparators relevant to the decision problem have been overestimated, particularly for second
line comparators. As suggested by Offin and colleagues, the response to immunotherapies of
patients in this population may be particular low, highlighting the need for a targeted therapy for
the tumours with a RET oncogenic driver. Accordingly, whilst it is very likely the full survival
benefits that selpercatinib may bring to patients is not wholly reflected in this analysis, efforts
were made, guided by feedback from an expert oncologist practising in the NHS, to select
survival extrapolations with the greatest clinical plausibility as possible.

With regards to the immaturity of the survival data from LIBRETTO-001, particularly in the first
line setting, as described above, efforts were made through use of the Flatiron database to gain
an understanding of the long-term prognosis of RET fusion-positive NSCLC patients. As noted
above, it is possible that resulting analyses have generated overly-conservative cost-
effectiveness results for selpercatinib. Nevertheless, the LIBRETTO-001 trial is ongoing, with
upcoming data cuts anticipated to provide more mature data. In addition, Eli Lilly and Company is
conducting a Phase lll study in patients who have not received prior therapy for metastatic RET
fusion-positive NSCLC, which is planned to enrol ~250 participants. The primary endpoint is PFS
by IRC and the study includes a comparator arm of pembrolizumab combination therapy. It is
therefore planned for preliminary clinical effectiveness and safety data for selpercatinib versus a
comparator relevant to the decision problem to become available, which is of importance should
selpercatinib be recommended for use under the CDF. Should selpercatinib be recommended
under the CDF, it is anticipated that mature OS and PFS would be available prior to evaluation
for exit of the CDF.

In conclusion, these results illustrate the benefits that selpercatinib may bring to patients newly
diagnosed with advanced RET fusion-positive NSCLC through the newly established Genomic
Hubs, as well as patients with either rapidly advancing disease or whose tumour biopsy was
initially insufficient to yield a RET fusion-positive result, who have already been treated with other
therapies.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

LIBRETTO-00L1 trial

A1. Priority question: Are the versions of the trial protocol (version 8.0, dated 10
May 2019) and the statistical analysis plan (version 1.0, dated 8 August 2019),
that are available as supplementary material to the Drilon et al 2020 publication,
the most up to date versions of the LIBRETTO-001 trial protocol and statistical

analysis plan? If more recent versions are available, please provide them.

The trial protocol (version 8.0; 10.05.2019) and statistical analysis plan (version 1.0; 08.08.2019)
that are available as supplements to the Drilon et al. 2020 publication,! are the most up-to-date
versions of the LIBRETTO-001 trial reports of the December 2019 data cut-off.

A2. Priority question: If available, please provide a clinical study report, or
equivalent, for the most recent interim analysis (data cut-off date 16th December
2019, enrolled in LIBRETTO-001 as of 17th June 2019 enrolment date).

A Summary of Clinical Efficacy (ID 2.7.3; 13.07.2020) and Summary of Clinical Safety (ID 2.7 .4;
19.08.2020) report for the most recent interim analysis (data cut-off: 16" December 2019) for
LIBRETTO-001 have been provided alongside this document.
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A3. Priority question: Please provide LIBRETTO-001 trial EORTC-QLQ-C30
data separately for the first-line SAS1 trial population, the second-line PAS
trial population and the second-line IAS trial population.

Data presented in Document B, Section B.2.5.3 relate to the second-line Integrated Analysis Set
(IAS) population. European Organisation for Research and Treatment of Cancer quality of life
questionnaire C-30 (EORTC-QLQ-C30) results were also collected and analysed in the
Supplemental Analysis Set 1 (SAS1) population. The Primary Analysis Set (PAS) was a
subpopulation within the IAS, but no specific analysis for the PAS population was performed for
this outcome. Data from the IAS population were the main source of data for second line
patients, and these data were used to inform the economic model, while data from the PAS were
not.

EORTC-QLQ-C30 results for rearranged during transfection (RET)-fusion positive NSCLC
patients in the SAS1 (first line) population who had both baseline and corresponding post-
baseline assessments (N=27) are presented below in Table 1. In general, across subscales and
cycle numbers, the proportion of patients who improved was greater in the SAS1 set compared
to the IAS, however, such a comparison should be conducted with caution due to the
comparatively low patient numbers in the SAS1 population compared to the I1AS. | R

Table 1. EORTC-QLQ-C30: Proportion of patients in the SAS1 population with RET fusion-
ositive NSCLC who improved or worsened from baseline at scheduled follow-up visits

QLQ-C30 Subscale, n (%) Cycle 3 Cycle 5 Cycle 7 Cycle 9
Global health status/QoL N B [ | [ | [ |
Improved I I I
Worsened N I I -
Physical functioning N [ ] [ | i |
Improved I I ] I
Worsened | [N L | L
Emotional functioning N l . . .
Improved I I ] I
Worsened N I I -
Role functioning N l . . .
Improved I I ] I
Worsened [ ] ] I I
Cognitive functioning N B [ | [ | |
Improved ] ] I I
Worsened | [N I I I
Social functioning N l . . .
Improved I I ] I
Worsened [ ] ] I I
Nausea and vomiting N l . . .
Improved ] ] I I
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Worsened I ] ] -
Fatigue N [ | i | |
Improved ] I I I
Worsened I I I -
Pain N [ | i | |
Improved I I ] I
Worsened I ] I I
Dyspnoea N [ ] i | |
Improved ] I I I
Worsened I I ] -
Insomnia N [ ] [ | i |
Improved N I I I
Worsened I ] - I
Appetite loss N [ ] [ | i ||
Improved ] I I I
Worsened I ] I I
Constipation N [ | [ | [ ] |
Improved ] ] I N
Worsened ] ] ] I
Diarrhoea N [ ] i | |
Improved ] ] I -
Worsened ] ] I I
Financial difficulties N | || || |
Improved ] ] I ]
Worsened I I I -

Abbreviations: EORTC QLQ: European Organisation for Research and Treatment of Cancer quality of life
questionnaire C-30; QoL: quality of life.
Source: Eli Lilly and Company Ltd. Data on File (16" December 2019 cut-off).2

Generation of pseudo-control arms for the network meta-analyses
(NMAS)

AA4. Priority question: Please explain the company rationale for choosing to use
data from the control arm of the REVEL trial in the second-line NMAs (rather
than control arms of any of the other trials included in the second-line NMAs) to

generate the selpercatinib pseudo-control arm.

Data from the control arm of the REVEL trial were selected for use in the second line network
meta-analysis (NMA), as this trial was completed by Eli Lilly and Company, meaning individual
patient data (IPD) were available for the analysis.® Control arm IPD were not available from any
other trials included in the second line NMA. Using IPD in the analysis allowed Eli Lilly and
Company to calculate more robust relative efficacy estimates.
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Flatiron data could not be used, as the number of RET-fusion positive patients included within
the database was too small to be able to divide them by comparator treatments of interest for use
in calculating relative efficacy estimates.

A5. Priority question: Please clarify how many patients from the control arm of
the REVEL trial were used to generate the pseudo control arm for the second-
line NMAs, and whether any patients originally randomised to the control arm
of the REVEL trial were excluded. If any patients were excluded, please provide
reasons.

There were 625 patients allocated to the placebo plus docetaxel arm in the REVEL trial and 618
received assigned treatment.® Of these patients, 451 were confirmed to have non-squamous
histology and were used to generate the pseudo control arm for the second line NMA. This
differs from the number of patients with non-squamous histology that received placebo plus
docetaxel reported in Garon (2014)3 (n=447) as four patients, originally assigned ramucirumab
plus docetaxel, were switched to placebo plus docetaxel. These four patients were also used to
generate the pseudo control arm for the second line NMA.

AG. Priority question: Please clarify how many patients from the Flatiron CGDB
database were included in the multivariable analysis outlined in Part 1 of the
process to a generate pseudo-control arm (CS, Appendix D.1.7, p77-81) for the
second-line NMAs of OS and PFS.

I RET fusion-positive NSCLC patients were identified within the Flatiron Clinico-
Genomic database (CGDB), of which [J] patients had received first line and second line
treatment. There were J§ RET-negative NSCLC patients that received first line and second line
treatment. Both cohorts (RET-positive [n=J}] and RET-negative [n=[JJl]) were used to estimate a
time acceleration factor for RET fusion-status in the second line treatment setting. These
numbers differ to those presented and included in the multivariable analysis in the Company
Submission, Appendix D.1.7, pp77 because they exclude patients with ALK, ROS1, BRAF and
KRAS positive mutations.

A7. Priority question: Please clarify how much missing data for the relevant
prognostic factors included in the multivariable analyses were imputed and
exactly which imputation method(s) were used (CS, Appendix D.1.7, p78).

There were [} patients in the Flatiron CGDB second line population. The volume of missing
data for prognostic covariates included in the multivariable analyses are presented in Table 2.

Table 2. Missing data for prognostic covariates included in the multivariable analyses

Covariate Missing data (count)
Race .
Disease stage | |
Smoking status l
ECOG score [ |
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Histology l
Abbreviations: ECOG: Eastern Cooperative Oncology Group.

A multiple imputation technique was used to calculate plausible values for missing variables.*
Alternative strategies are to exclude records with missing data, which risks removing informative
data and reduces the power of the study, or model the missing data as a category, which may
make the model difficult to interpret. Single imputation can also be used to replace missing data
with a predicted value. However, this does not consider the uncertainty of what the missing value
might be. Multiple imputation based on bootstrapping can be used to address this problem.

The multiple imputation procedure that was chosen (“areglImpute”) in the “Hmisc” R package
used additive regression, bootstrapping and predictive mean matching in order to calculate
plausible values for missing variables. In total, 100 imputed data sets were created. The
“areglImpute” method takes all aspects of uncertainty in the imputations into account, by using
the bootstrap to approximate the process of drawing predicted values from a full Bayesian
predictive distribution. Different bootstrap resamples are used for each of the multiple
imputations, and a flexible additive model is fitted on a sample with replacement from the original
data and this model is used to predict all of the original missing and non-missing values for the
target variable. Splines with 3 knots were assumed for continuous predictors.

The default method of predictive mean matching was used, which works for categorical as well
as continuous predictors. Predictive mean matching matches the predicted values from
incomplete observations with predicted values from complete potential donor observations,
where the latter predictions are based on the imputation model least squares parameter
estimates. Further information on this imputation method is available from:
https://www.rdocumentation.org/packages/Hmisc/versions/4.4-1/topics/aregimpute.

A8. Priority question: TMLE method, described in CS, Appendix D.1.7, p81

a. Please clarify how the survival targeted minimum loss-based estimation
(TMLE) method was used to adjust the RCT data for the control arm from the
REVEL trial to match the LIBRETTO-001 trial. (CS, Appendix D.1.7, p81).
Please also clarify how the TMLE method adjusts the data from the
selpercatinib arm (CS, Figure 18 and Figure 25).

The “survtmle” package in R was used to conduct targeted minimum loss-based survival
analysis. This function estimates the marginal cumulative incidence for failures of specified types
using targeted minimum loss-based estimation (TMLE), which is a general framework for
constructing asymptotically linear and efficient substitution estimators of low-dimensional target
parameters in rich infinite-dimensional models.® The simpler default settings were used for the
analysis; more complex methods, such as using machine learning, can be performed but likely
require larger samples. An introduction to this package can be found here:
https://benkeser.qgithub.io/survtmle/articles/survimle intro.html

The TMLE procedure uses covariate adjustment from a logistic regression by estimating a series
of iterated covariate-conditional means.® The final iterated covariate-conditional mean is
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marginalised over the empirical distribution of baseline covariates to obtain an estimate of the
marginal cumulative incidence.

The survival TMLE method uses the covariate data in two studies (REVEL control arm and
LIBRETTO-001) to adjust survival estimates to produce two counterfactual average survival
curves. It does not adjust the control arm from the REVEL trial to match the LIBRETTO-001 trial,
but instead adjusts both arms to create a new counterfactual data set.

b. The reference provided for the TMLE method (Kreif et al 2016) refers to
targeted maximum likelihood estimation, rather than targeted minimum
loss-based estimation. Please clarify which TMLE method was used and

provide any additional references that relate specifically to targeted

minimum loss-based estimation.

As described in the response to part a, the “survtmle” package in R was used to conduct
targeted minimum loss-based survival analysis. This function estimates the marginal cumulative
incidence for failures of specified types using TMLE. Eli Lilly and Company refer the Evidence
Review Group (ERG) to the three references listed below for further information on the targeted
minimum-loss based survival analysis method; Benkeser (2018) has been supplied alongside
this response document:®: 7

Benkeser D, Carone M, Gilbert PB. Improved estimation of the cumulative incidence of rare
outcomes. Statist. Med. 2018; 37:280-93.

Benkeser D, Hejazi. survimle: Targeted minimum loss-based estimation for survival analysis in
R. 2017. https://github.com/benkeser/survtmle.URL http://dx.doi.org/10.5281/zenodo.835868.

Carone M, Diaz I, van der Laan M. High-order Targeted Minimum Loss-based Estimation.
University of California Berkeley Division of Biostatistics Working Paper Series (Paper 331).
2014; 1-41.

A9. In addition to the R? model fit statistics for the multivariable parametric survival
models (CS, Table 32), please provide adjusted R? statistics and predictive R?2

statistics for each survival model fitted for PFS and OS.

Example R code for generating adjusted and predictive R? statistics can be found here:
https://qist.qgithub.com/tomhopper/8c204d978c4a0cbcb8cO

The acceleration failure time models based on multiple imputed data, referred to in Table 32 in
the CS, all include the same number of parameters (i.e. all models contained the same
covariates and only varied according to the distribution: Weibull, log-normal, log-logistic). Each of
these distributions is described by two parameters. “Adjusted R?” is a method that enables
models with different numbers of parameters to be compared with each other, unlike “R?” which
does not adjust for the number of parameters.

For a model based on multiple imputed data:
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Adjusted R? = 1 - (1 - R?)(n-1)/(n-k-1),

where n is the number of non-missing values and k is the effective number of degrees of freedom
(it should be noted that the number of non-missing values will vary for each imputed data set).

The link to the example code is for a general linear model without multiple imputation. This is
different to a survival model based on multiple imputed data and the code is not applicable for
the type of model fitted. However, the R? statistic that is outputted automatically by the
“Fit.mult.impute” procedure in the “Hmisc” package is appropriate for this situation.
Predictive discrimination can be assessed by computing the Somers’ Dxy rank correlation, which
is also outputted automatically by the “Fit.mult. impute” procedure. This can be used to
assess overfitting and so compare models with different numbers of parameters. However, this is
not needed in this situation as the models all contain the same number of parameters.

In summary, the adjusted R? statistic does not add anything beyond the R? statistic, when
models are being compared with the same complexity, and the adjusted R? statistic is not easily
generalisable to models fitted using multiple imputation. We conclude that when models of the
same complexity are being compared, the R? statistic is sufficient.

An alternative would be to estimate Akaike information criterion (AIC) statistics for each imputed
data set and then look at the proportion of times each model gives the best fit. This would seem
a reasonable approach if models varied in complexity. However, considering the models have
identical complexity we believe comparing R? values is sufficient.

A10. Please clarify that the reason why “ORR was not estimated for a RET-fusion
control arm” (CS, Appendix D.1.7, p81) was because ORR data were not available

from the Flatiron CGDB database? Or please provide an alternative reason.

Objective response rate (ORR) data were not available from the Flatiron CGDB database. A
simple approach was initially considered whereby the Flatiron CGDB data would be used to
predict ORR for an average patient from the LIBRETTO-001 trial and from the REVEL control
arm. However, this was not feasible as response data in the Flatiron CGDB were only recorded
among patients receiving targeted therapies; no data were available for chemotherapy only. As a
result, data for response to docetaxel treatment was not available and so it was not possible to
predict response rates for the REVEL control arm.

NMA methods

A11. Priority question: Please clarify whether the LIBRETTO-001 trial primary
analysis set (n=105) or integrated analysis set (n=185) was used in the second-
line NMAs.

Data from the IAS of the LIBRETTO-001 trial were used in the second line NMA.
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A12. Priority question: Please provide a reference or further description of the
‘hierarchical exchange model’ (CS, Section 2.8.2, p108) used in the second-line
NMAs of PFS and OS.

Hierarchical exchangeable models allow treatment effects to vary by covariates independently of
the other treatments in the network of evidence. The treatment effect remains constant for any
treatment not specified within a hierarchical exchangeable structure.® The methodology used in
the second line NMAs of progression-free survival (PFS) and overall survival (OS) for the
submission followed the methods presented in Vickers et al. (2019):8

Vickers AD, Winfree KB, Cuyun Carter G, Kiiskinen U, Jen MH, Stull D, Kaye JA, Carbone DP.
Relative efficacy of interventions in the treatment of second-line non-small cell lung cancer: a
systematic review and network meta-analysis. BMC Cancer. 2019 Apr 15;19(1):353.

Please note that the model used in this submission was narrower than the model used in Vickers
et al. (2019),2 as efficacy of second line treatments was only allowed to vary by programmed
death ligand-1 (PD-L1) expression in the submission, rather than by epidermal growth factor
receptor (EGFR) mutation status, histology and PD-L1 expression as in Vickers et al. (2019).2

The original methodological publication for hierarchical modelling is Owen (2015)°:

Owen RK, Tincello DG, Abrams K. Network meta-analysis: development of a three-level
hierarchical modelling approach incorporating dose-related constraints. Value Health.
2015;18:116-26.

A13. Priority question: Please clarify the company rationale for conducting
meta-regression to adjust for baseline risk as well as adjustments for age, race,
ECOG status and sex for the second-line NMAs (CS, Appendix D.4.7, p150-154,
Table 38 and Table 39).

As described in NICE Decision Support Unit (DSU) technical support document 3 (TSD3), meta-
regression is a technique used to address the presence of heterogeneity between studies in
meta-analyses.'® Meta-regression is used to relate the size of a treatment effect obtained from a
meta-analysis to certain numerical characteristics of the included trials, with the aim of explaining
some, or all, of the observed between-trial heterogeneity. These characteristics can be due to
specific features of the individual participants in the trial, or they can be directly due to the trial
setting or conduct.

In line with the approach taken in the Vickers et al. study,® for the analyses presented in the CS,
meta-regression was used to explore the following study level covariates, which were included
one at a time to see if they improved model fit: mean age, proportion of patients with Eastern
Cooperative Oncology Group (ECOG) score = 1, proportion of patients who were male, and
proportion of Asian patients. These covariates were selected as each represents a prognostic
factor in RET-fusion positive NSCLC (please see Section B.1.3 of the CS for a description of
prognostic factors in RET-fusion positive NSCLC). Both random- and fixed-effect models were
explored, and a hierarchical exchangeable model was used to take into account PD-L1
expression. The models, with or without the inclusion of covariates, were assessed for model fit,
and the models with best fit for OS, PFS and ORR, as per DIC, were applied. Model fit statistics
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for the models explored in the second line NMA including adjustments for age, proportion of
Asian patients, proportion of male patients and ECOG status are included in Table 3. Lower
Deviance information criterion (DIC) values represent better model fit; as such an FE hierarchical
exchangeable model adjusted for age was selected for OS and PFS, and a FE hierarchical
exchangeable model adjusted for the proportion of Asian participants was used for ORR.

Table 3. DIC statistics for OS, PFS and ORR based on either fixed- or random-effects
models with individual covariates

DIC

Covariate

os PFS ORR
FE — no covariates - - -
RE — no covariates [ ] [ ] [ ]
FE — hierarchical exchange model - - -
FE — hierarchical exchange model + age - - .

- ; N

broportion of Asian partiapats N n .
FE + age [ [ [
FE + proportion of Asian participants [ ] [ ] [ ]
FE + ECOG I N N
FE + proportion of male participants [ [ ] [ ]
RE + age | | |
RE + proportion of Asian participants [ [ ] [ ]
RE + ECOG [ [ [ ]
RE + proportion of male participants [ [ [ ]

Abbreviations: DIC: deviance information criterion; ECOG: Eastern Cooperative Oncology Group; FE: fixed-effect;
ORR: overall response rate; OS: overall survival; PFS: progression-free survival; RE: random-effects.

@ The hierarchical exchange structure was applied only to the model that was found to have the lowest DIC values
with covariate adjustments. Hence, the DIC value for fixed effects hierarchical exchange with age is available for
OS and PFS while the DIC value for fixed effect hierarchical exchange with Asian participants is available for ORR.
® models with convergent issues

A14. Priority question: Please clarify whether any investigations of
inconsistency or incoherence relating to the direct and indirect evidence were
conducted for connected NMAs (i.e., ORR, PFS and OS in the second-line overall

population). If such investigations were carried out, please provide details.

A statistical test for inconsistency in an NMA can be monitored when a closed loop, not
composed only by data from multi-arm trials, is formed within the network.!" An assessment of
inconsistency between direct and indirect evidence in the network was conducted for connected
NMAs using a frequentist approach. The comparability of direct and indirect evidence for ORR,
PFS and OS for the second line NMA is presented in Table 4, Table 5 and Table 6, respectively.
Information on the comparability of direct and indirect evidence was not available for any
comparators relevant to the decision problem in the second line NMA, as there were no closed
loops within the network involving such comparators. However, direct and indirect evidence
available for other comparisons in the NMA show that the analysis was robust, as in the majority
of cases there was no statistically significant difference (p>0.05) observed between the indirect
and direct comparisons.
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Table 4. Split of direct and indirect evidence for ORR in the second line treatment population (fixed effects; frequentist)

Comparison Number of Proportion NMA Direct Indirect Difference z p-value
studies of direct (direct- (difference) | (difference)
evidence indirect)

Erlotinib:Erlotinib +
pemetrexed

Erlotinib: Gefitinib

Erlotinib:Pemetrexed

Pemetrexed:Erlotinib +
pemetrexed

Gefitinib:Pemetrexed

Abbreviations: NMA: network meta-analysis; ORR: objective response rate.

Table 5. Split of direct and indirect evidence for PFS in the second line treatment population (fixed effects; frequentist)

Number Proportion Difference value
Comparison of of direct NMA Indirect (direct- z (difference) P
. . S (difference)
studies evidence indirect)

Docetaxel:Erlotinib

Docetaxel:Gefitinib

Docetaxel:Pemetrexed

Erlotinib:Erlotinib +
pemetrexed

Erlotinib: Gefitinib

Erlotinib:Pemetrexed

Erlotinib +
pemetrexed:Pemetrexed

Gefitinib:Pemetrexed

=
=
®
-~

Abbreviations: NMA: network meta-analysis; PFS: progression-free survival.

Table 6. Split of direct and indirect evidence for OS in the second line treatment population (fixed effects; frequentist)

Number of Proportion Difference . value
Comparison - of direct NMA Direct Indirect (direct- . P
studies . S (difference) | (difference)
evidence indirect)

Docetaxel:Erlotinib

Docetaxel:Gefitinib

Docetaxel:Pemetrexed
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Erlotinib:Erlotinib +

pemetrexed:Pemetrexed

Gefitinib:Pemetrexed

bemetrexed | L I | | | I I
Erlotinib:Pemetrexed l - - - - - - -
=riotinib + L | | | | I |

| | | I | I |

Abbreviations: NMA: network meta-analysis; OS: overall survival.
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A15. Priority question: It is stated (CS, Appendix D.1.6, p73):

“Given there was no clear violation in the PH assumption across the majority of
studies connecting to the network, the NMA was conducted by synthesising
HRs representing the treatment effects, assuming constant hazards as the base

case.”

Please justify the assumption of constant hazards as the base case given that
the PH assumption was shown not to hold for three studies for PFS and two
studies for OS in the second-line NMAs (CS, Appendix D.4.5, p139, Table 36).

The three studies included in the original NMA that showed evidence of proportional hazards
violation for PFS were:

e Borghaei et al. 2015,'? which included nivolumab and docetaxel
e Garon et al. 2014,3 which included ramucirumab and docetaxel
e Neal et al. 2016,'3 which included erlotinib and cabozantinib

The two studies that showed evidence of proportional hazards violation for OS were:

e Borghaei et al. 2015,'? which included nivolumab versus docetaxel

e Neal et al. 2016,'3 which included erlotinib and cabozantinib

Accordingly, of all studies that showed evidence of violating proportional hazards, only one study
(Borghaei et al. 2015) included a comparator relevant to the decision problem (nivolumab).’? In
addition, this proportional hazards violation was only statistically significant in PD-L1<1% patients
for OS, which is a subgroup not considered as part of this submission. For these reasons, it was
deemed acceptable to conduct the NMA through synthesising hazard ratios (HRs) and assuming
constant hazards.

Nevertheless, given that some evidence of proportional hazards violation was found, an NMA
that adopted a fractional polynomial approach was explored as a scenario analysis. Due to the
immaturity of selpercatinib OS data from LIBRETTO-001, particularly in comparison to the data
available for comparators to selpercatinib, it was not deemed appropriate to conduct such an
NMA for OS. However, an NMA was conducted using this method for PFS. Both a one- and two-
dimensional fractional polynomial approach was explored. The network diagram for the PFS
fractional polynomials NMA is presented in Figure 1.
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Figure 1. PFS network diagram (fractional polynomials method)

Abbreviations: BID: Twice per day; PFS: progression-free survival.

The DIC results representing the model fit for each of the one- and two-dimensional models are
presented in Table 7. Based on the DIC statistics, the two-dimensional model provided a better
model fit than the one-dimensional model.

Table 7. DIC statistics for the one- and two-dimension fractional polynomial models for

PFS
Power p1 ‘ Power p2 ‘ Dbar Dhat pD DIC
One-dimension fractional polynomial
| | [ I | [
__ | | I | [
| | | | | |
__ | [ I I [
| | [ | | [
H | | | | |
| | [ | I [
H | [ I [ [
Two-dimensional fractional polynomial
| || [ | I [
| | [ | | [
|| | I N I |
| | [ | I [
| | I B D | .
|| i I N I I
| | [ | I [
| | [ | | [
| | I B B .
| | [ | I |
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Abbreviations: DIC: deviance information criterion.

The results of the fractional polynomials (one-dimensional) NMA for PFS is presented in Figure 2
whilst the results of the two-dimensional model is shown in Figure 3.

The results of the two dimensional model (Figure 3) show that selpercatinib is associated with
the greatest PFS of all interventions up to approximately 15 months, after which point long-term
PFS predictions are similar to nintedanib plus docetaxel, which is not expected to be a clinically
valid result. The flattening of the curve occurs from the point at which no data are available. This
model was selected however, as it shows the best fit for the short-term data within the follow-up
period of each trial. In order to estimate the long-term survival for comparators, constant HRs
based on the reference arm (docetaxel) were applied in order to generate data to inform the cost-
effectiveness model. As the survival curve for docetaxel also flattens, a conservative approach of
assuming constant hazards from the maximum trial follow-up time for docetaxel, and applying
this to extrapolate was utilised. The docetaxel arm uses the hazard in the last model cycle before
the end of the Kaplan-Meier data for the remainder of the time horizon. For all other
interventions, after the end of the Kaplan-Meier data for that intervention, the anchored hazard
for docetaxel is applied for the remainder of the time horizon.
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Figure 2. PFS over time for each of the interventions as obtained first order fractional
polynomial (p1 = []) network meta-analysis model

Abbreviations: BID: Twice per day; PFS: progression-free survival.
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Figure 3. PFS over time for each of the interventions as obtained second order fractional
polynomial (p1 = |}, p2 = J) network meta-analysis model

Abbreviations: BID: Twice per day; PFS: progression-free survival.
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Scenario cost-effectiveness analyses were run using this anchored fractional polynomial approach to extrapolate survival data. Results of these
scenario analyses are presented in Error! Reference source not found.Table 8 and Table 9 for ‘all patients’ and patients with PD-L1=1%,
respectively. It should be noted that PFS results for atezolizumab and pembrolizumab were assumed to equal nivolumab in the PD-L121% population
as atezolizumab and pembrolizumab were not included in the PFS NMA second order fractional polynomial network. Using the anchored fractional
polynomial approach to estimate survival resulted in a reduction of the pairwise ICERSs for selpercatinib versus all comparators compared with the
base case ICERs originally presented in the CS (please see CS Section B.3.7.1 for base case results).

Table 8. Model results with anchored fractional polynomial second line RET fusion-positive NSCLC (all patients): list price

Technologies

Total
costs

Total
LYG

Total
QALYs

Incremental
costs

Incremental
LYG

Incremental
QALYs

ICER
incremental
(E/QALY)

ICER pairwise
selpercatinib
vs comparator
(E/QALY)

Nintedanib +
docetaxel

Atezolizumab

Selpercatinib

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years.

Table 9. Model results with anchored fractional polynomial second line RET fusion-positive NSCLC (PD-L121%): list price

Technologies

Total costs

Total
LYG

Total
QALYs

Incremental
costs

Incremental
LYG

Incremental
QALYs

ICER
incremental
(E/QALY)

ICER pairwise
selpercatinib
vs comparator
(E/QALY)

Nivolumab

Pembrolizumab

Selpercatinib

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALY's: quality-adjusted life years.
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A16. In addition to the DIC statistics provided for the second-line NMAs (CS, Appendix
D4.7, p150-154, Table 38 and Table 39), please also provide the posterior mean of

the residual deviance for each NMA.

Based on discussions on the clarification call with the ERG, we understand that this question
related to the first line population, which is no longer being considered in the submission. DIC
statistics for the second line NMAs are available in the Company Submission, Appendix D4.7,
Table 38 and Table 39, while the posterior mean of the residual deviance for each NMA are also
presented in these tables, in the column marked ‘Dbar’.

A17. In the studies included in the NMAs where a HR was not reported or could not

be estimated:

a. Please clarify which studies were included in the second-line NMAs of OS and
PFS according to the methodology of Woods et al 2010, using “other commonly
reported survival statistics” (CS, Appendix D.1.6, p73 and Appendix D.4.7, p145).

b. Please also clarify which studies used in the second-line NMAs of OS and PFS
estimated the cumulative hazard in each trial arm from count data (CS, Appendix
D4.7, 146).

Where a HR was not reported or could not be estimated, median survival data in months from
Kim et al. 2016 (study of pemetrexed versus gefitinib) for both OS and PFS were included in
the second line NMA according to the methodology of Woods et al. 2010."® No studies in the
second line NMA estimated the cumulative hazard in each trial arm from count data.

A18. Please clarify why ORR is modelled by ‘categories’ using a binomial model in the
second-line NMA (CS, Appendix 4.7, p148) rather than as binary data (i.e., the

proportion of patients who experienced a response).

Thank you for highlighting this error. ORR was modelled as binary data in the second line NMA.

NMA results

A19. Priority question: Please provide relative treatment effects (ORs or HRs

with 95% Crls) for selpercatinib versus:

a. docetaxel plus placebo (i.e., the pseudo control arm), nivolumab (PD-L121%),
and nintedanib + docetaxel in the second-line treatment population from the
NMAs of ORR, OS and PFS

b. pembrolizumab (PD-L121%) in the second-line treatment population from the
NMAs of OS and PFS
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c. atezolizumab in the second-line treatment population from the NMA of OS.

The relative treatment effects (HRs) for selpercatinib versus comparators, based on a fixed
effects hierarchical exchangeable model adjusted for age (OS and PFS) and adjusted for the
proportion of Asian patients (ORR), is presented in Table 10. Results indicate that selpercatinib
is associated with improved survival outcomes (OS and PFS) and ORR versus all comparators
considered in the submission. Selpercatinib demonstrated significant improvements in OS
versus: (1) docetaxel plus placebo and (2) nintedanib plus docetaxel. Selpercatinib demonstrated
significant improvements in PFS versus all comparators, where data were available.
Selpercatinib also demonstrated significant improvements in ORR versus: (1) docetaxel plus
placebo and (2) nintedanib plus docetaxel.
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Table 10. Relative treatment effects (HRs and 95% credible intervals [Crl]) for selpercatinib versus comparators based on a fixed
hierarchical exchangeable model and adjusted for age (OS and PFS) or the proportion of Asian patients (ORR)

Selpercatinib
versus:

Docetaxel + placebo

oS

PFS

ORR

Nivolumab (PD-
L121%)

- HEEN

Nintedanib + Pembrolizumab (PD- Atezolizumab
docetaxel L121%)
- NA
I NA NA

Footnotes: @ Fixed hierarchical exchangeable model adjusted for age; P Fixed hierarchical exchangeable model adjusted for the proportion of Asian patients; * Significant

association.

Abbreviations: Crl: credible interval; HR: hazard ratio; NA: not applicable; PFS: progression-free survival; ORR: objective response rate; OS: overall survival.
Source: Eli Lilly and Company Ltd. Data on File.'®
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Section B: Clarification on cost-effectiveness data

B1. Priority question: Please provide primary analysis LIBRETTO-001 trial PFS,
OS and TTD K-M data (from the PAS and IAS datasets) for patients with non-

squamous NSCLC whose prior therapies included the following:

e An immunotherapy but not a multi-kinase inhibitor (MKI)
e An MKI but not an immunotherapy

e An MKI and an immunotherapy

e Neither an immunotherapy nor an MKI.

Please present analysis outputs using the format of the sample table.

Sample table: Example of output (SAS) required from specified Kaplan-
Meier analyses - The LIFETEST Procedure

Primary analysis PFS, OS and time-to treatment discontinuation (TTD) Kaplan-Meier (KM) data
from the IAS dataset is provided for two subgroups: “prior immunotherapy” and “no prior
immunotherapy”. Separate data for the PAS dataset is not presented, as this is a subpopulation
of the IAS dataset and has not been used to inform the cost-effectiveness analysis. Data has not
been provided for MKI therapy as division by MKI and immunotherapy produces patient subsets
whose sample size is small and therefore underpowered, as well as immature, making a
statistically meaningful analysis of survival endpoints uninformative.

Prior immunotherapy

KM data for OS, PFS (PFS data by Independent Assessor assessment) and TTD in IAS patients
that received prior immunotherapy are presented in Table 11, Table 12 and Table 13,
respectively. The KM plots of OS, PFS and TTD are presented in Figure 4, Figure 5 and Figure
6, respectively. The median OS was [}, the median PFS was ] months and the median
TTD was - months. The median PFS was slightly lower in the IAS prior immunotherapy
subgroup, compared with the whole IAS population (i}, CS, Document B, Section B.2.5.2,
Table 20). In the whole I1AS population, | | | | I (CS. Document B, Section B.2.5.2,
Table 21). Differences between the IAS population and the prior immunotherapy subgroup may
relate to the smaller sample size, and therefore lower statistical power, of the subgroup.

Table 11. Kaplan-Meier OS data for second line (IAS) RET fusion-positive NSCLC patients
that received prior immunotherapy

Days Survival Failure Survival Number Number
Standard Error Failed Left
I - I - | ||
I - - - | i
- - - - | i
| - - | | |
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Figure 4. Kaplan-Meier plot of OS for second line (IAS) RET fusion-positive NSCLC patients that received prior immunothera

Note: Censored patients denoted by “".
Abbreviations: IAS: Integrated Analysis Set; OS: overall survival; NSCLC: non-small cell lung cancer.
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Table 12. Kaplan-Meier PFS data for second line (IAS) RET fusion-positive NSCLC patients
that received prior immunotherapy (independent assessor)

Survival Number Number
Days Survival Failure Standard Error Failed Left
| [ I [ | ||
I | | | | i
| | | | | i
| || || || | i
|| | i
| || | || | i
| | i
| | i
| | i
|| | i
| || | | | i
| | i
| | i
| | | | | i
I I I I | |
|| || || || | i
| | i
I | | | | i
] || | || i i
] i i
I | | | i |
[ i i
[ | | | i i
] || || | i i
] i i
I i |
[ || || || i i
[ i i
] i i
] i i
I | | I i _
[ i i
[ i i
[ || || | i i
] i i
] i i
[ i i
[ i i
[ | | | i i
] || | | i i
] i i
I i _
[ || || || i i
[ i i
] || | | i i
| i i
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Left

Number

Failed

Survival
Standard Error

Failure

Survival
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Survival Number Number
Days Survival Failure Standard Error Failed Left
I i |
I | |
I i |
I i |
- i |
I i |
I | |
I || |
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lot of PFS for second line (IAS i ositive NSCLC patients that received prior immunothera

Figure 5. Kaplan-Meier

Note: Censored patients denoted by “I”.
Abbreviations: IAS: Integrated Analysis Set; NSCLC: non-small cell lung cancer; PFS: progression free survival.
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Table 13. Kaplan-Meier TTD data for second line (IAS) RET fusion-positive NSCLC patients

that received prior immunotherapy

-n
o
c
=
o

Survival

O

Y
<

(7]

Survival

Standard Error

Number
Failed

Number
Left
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Number

Left

Number

Failed

Survival
Standard Error

Failure

Survival

Page 31 of 46

Clarification questions

© Eli Lilly and Company Ltd. (2020). All rights reserved



Survival Number Number
Days Survival Failure Standard Error Failed Left
I | I | | |
N | |
[ | I | | |
I | |
N | |
| | |
I | |
|| | |
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Figure 6. Kaplan-Meier plot of TTD for second line (IAS i ositive NSCLC patients that received prior immunothera

Note: Censored patients denoted by “I”.
Abbreviations: |AS: Integrated Analysis Set; NSCLC: non-small cell lung cancer; TTD: time to treatment discontinuation.
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No prior immunotherapy

KM data for OS, PFS (PFS data by Independent Assessor assessment) and TTD, in IAS patients
that did not receive prior immunotherapy are presented in Table 14, Table 15 and Table 16,
respectively. The KM plots of OS, PFS and TTD are presented in Figure 7, Figure 8 and Figure 9,
respectively. The median OS was , the median PFS was months and the median
months. Median OS and PFS were greater in the subgroup that did not receive prior
immunotherapy compared with those IAS patients that did receive prior immunotherapy, and were
the same as the outcomes for the IAS population as a whole (CS, Document B, Section B.2.5.2,
Tables 20 and 21). Median TTD for the “no prior immunotherapy subgroup” was the same as those
patients that received prior immunotherapy.

Table 14. Kaplan-Meier OS data for second line (IAS) RET fusion-positive NSCLC patients
that did not receive prior immunotherapy

Survival Number Number
Days Survival Failure Standard Error Failed Left
I I I
- I -
|| ||
- -

TR S
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Number

Left
||
||
|
| |
|
|
||
||
|
|
|
|
||
|
|
|
|
||
|
| |
|
|
|
||
|
|
|
|
||
|
| |
|
|
|
||
|
|
|
|
||
|
|
|
|
|
|
|

Number
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Standard Error
|
|
|
|
|
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|
|
|
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Survival Number Number
Days Survival Failure Standard Error Failed Left
I | |
N | |
N | |
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Figure 7. Kaplan-Meier plot of OS for second line (IAS) RET fusion-

Note: Censored patients denoted by “".
Abbreviations: IAS: Integrated Analysis Set; OS: overall survival; NSCLC: non-small cell lung cancer.

Clarification questions Page 37 of 46

© Eli Lilly and Company Ltd. (2020). All rights reserved




Table 15. Kaplan-Meier PFS data for second line (IAS) RET fusion-positive NSCLC patients

that did not receive prior immunotherapy (independent assessment)

Survival Number Number
Days Survival Failure Standard Error Failed Left
|| || || || | |
|| | |
|| || | || | |
|| || || || | |
| || || || | | |
[ | |
I || | || | |
] || | || | |
] || || || | |
| | |
[ || || || | |
[ || || || | |
] | |
] | |
I || || || | |
[ ] | |
] || | || | |
I || || || | |
] | |
] | |
I | |
] | |
] | |
] | |
] | |
I || || || | |
[ | |
] || || || | |
I | |
] | |
] | |
I | |
] | |
] | |
] | |
] | |
| || | || | |
[ || || || | |
] | |
I | |
] || || || | |
] | |
[ ] | |
[ | |
[ | || || || | |
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Survival Number Number
Days Survival Failure Standard Error Failed Left
| | |
| | |
I | |
I | |
I | |
I | |
| || I || | |
| | |
| | |
I | |
| | |
N | |
I | |
N | |
| | I | | |
I || I || | |
I | |
| | |
I | |
I | |
I | |
| | |
N | |
| | |
I | |
| | |
I | |
I | |
| | |
I | [ | | |
I | |
I | |
| | |
N | |
I | |
| | |
[ | I | | |
I | |
I | |
| | | |
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Figure 8. Kaplan-Meier plot of PFS for second line (IAS i ositive NSCLC patients that did not receive prior immunotherapy

Note: Censored patients denoted by “I”.
Abbreviations: IAS: Integrated Analysis Set; NSCLC: non-small cell lung cancer; PFS: progression free survival.
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Table 16. Kaplan-Meier TTD data for second line (IAS) RET fusion-positive NSCLC patients

that did not receive prior immunotherapy

Survival Number Number
Days Survival Failure Standard Error Failed Left
|| || | || | ||
- - - - | i
- - - - | i
- - - - | i
I - - - | i
N I ] I | |
| - | - | i
I | i
| - | - | i
I | i
N | |
I | |
| | i
N | i
N | i
I - H - | i
| | i
| | i
I | i
| - | - i i
N i i
| i i
| i i
| i i
N i i
N i i
N | |
| i i
| i i
I i i
| i i
N i i
| - I - i i
| i i
| i i
N i i
I i i
I | |
| - I - i i
| i i
I - - - i i
N i i
I i i
N || || || | |
[ | |
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Survival Number Number
Days Survival Failure Standard Error Failed Left
I || ||
] i i
| i i
| i i
] i i
] i i
] | | | i i
] i i
] i i
] | || | i i
] i i
] || | || i i
] i i
| | | | i i
] i i
] i i
] i i
] i i
] i i
| i i
] i i
] i i
] || | || i i
] i i
| i i
] || || || i i
] | || | i i
] i i
] i i
] i |
| i |
] i |
] i |
] || | || i |
] i |
] i |
] i |
] i |
] i |
| i |
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Figure 9. Kaplan-Meier plot of TTD for second line (IAS i ositive NSCLC patients that did not receive prior immunotherapy

Note: Censored patients denoted by “I”.
Abbreviations: |AS: Integrated Analysis Set; NSCLC: non-small cell lung cancer; TTD: time to treatment discontinuation.
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Section C: Textual clarification and additional points

Systematic literature review methods

C1. Regarding the SLR, please tell us how many independent reviewers were

involved in data extraction and how many were involved in quality assessment.

Data extraction and data quality checking was performed for 116 trials (306 individual
publications). Each trial was extracted by one reviewer and extracted data were quality checked
independently by a different reviewer. A total of 10 reviewers were involved with the data
extraction and quality checking of the extracted data for the 306 individual publications.

Trial quality assessments were undertaken by three reviewers. Two reviewers performed the
assessments, and one reviewer performed an independent quality check.
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Health and Care Excellence
Patient organisation submission

Selpercatinib for RET fusion-positive advanced non-small-cell lung cancer [ID3743]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.
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NIC

National Institute for
Health and Care Excellence

2. Name of organisation

Roy Castle Lung Cancer Foundation

3. Job title or position

Medical Director

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

Roy Castle Lung Cancer Foundation is a UK wide lung cancer charity. We fund lung cancer research, tobacco
control initiatives and work in lung cancer patient care (information, support and advocacy activity). Our funding
base is a broad mixture including community, retail, corporate, legacies and charitable trusts.

Clearly, our patient group members and contacts are a self-selected group, who have taken the step to seek out
information or have accessed specialist support services. As most lung cancer sufferers tend to be older, from
lower social class groups and with the five year survival being around 15%, less physically well, we acknowledge that
our patients are perhaps not representative of the vast majority of lung cancer patients, who are not so well
informed. It is, however, important that the opinions expressed to us, be passed on to NICE, as it considers the
place of this product in the management of lung cancer

4b. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

As a result of the COVID pandemic, our contact with patients and carers has become virtual. The Foundation has
contact with patients/carers through its UK wide network of Lung Cancer Patient Support Groups, patient/carer
panel, online forums, Keep in Touch’ service and its nurse-led Lung Cancer Information Helpline.
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Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

According to the National Lung Cancer Audit, the one year survival for lung cancer is 37%. Thus, this group of lung
cancer patients have a particularly poor outlook. with an obvious impact on family and carers. Symptoms such as
breathlessness, cough and weight loss are difficult to treat, without active anti-cancer therapy. Furthermore, these
are symptoms which can be distressing for loved ones to observe.

RET alterations are found in about 1% to 2% of patients with NSCLC. These patients tend to be younger and more
likely to be light/non-smokers, as compared to the general lung cancer population. With that in mind, it is likely
that, though a younger, fitter patient group (fewer co-morbidities), RET fusion positive patients may well be
diagnosed later, as they do not fit the ‘typical’ lung cancer patient profile.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

In recent years, we have seen new therapy options for some patients with Non Small Cell Lung Cancer — Target
Therapies and Immunotherapies. There is, however, a need to identify further new targets and therapies for these
groups. There are currently no NICE recommended treatments, specifically for RET fusion positive lung cancer
patients. Current systemic treatment would be with standard NSCLC treatment — a combination of chemotherapy
and immunotherapy.

8. Is there an unmet need for

patients with this condition?

yes
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Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

Selpercatinib is the first therapy available specifically targeted at RET fusion positive lung cancer. Data presented
shows this therapy has a 64% overall response rate in RET positive NSCLC patients previously treated with
chemotherapy and 84% in those who received it as first line therapy.

Selpercatinib is an oral preparation. In this time of COVID, oral therapy has clear advantage over hospital requiring,
intra-venous treatments.

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

The side effects associated with the therapy. We note the most common side effects reported included diarrhoea,
high blood pressure, increased liver enzymes. Serious side effects included abnormal heart rhythms and pneumonia.
In the study, most side effects were managed by dose reduction/interruption. Dosage interruption occurred in 42%
of patients and dose reduction occurred in 31% of patients. However, 5% of patients stopped treatment due to
side effects. This underlines the importance of management by a specialist lung cancer oncology team.

Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.
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Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

Other issues

13. Are there any other issues As an oral therapy for a highly selected patient group, during these times of COVID, reducing hospital attendance
that you would like the for systemic therapy would be preferable.

committee to consider?

Key messages

14. In up to 5 bullet points, please summarise the key messages of your submission:

e  First targeted therapy being assessed for RET positive lung cancer.

Oral therapy.

Data shows systemic and intracranial response.
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Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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1 EXECUTIVE SUMMARY

This summary provides a brief overview of the key issues identified by the Evidence Review
Group (ERG) as being potentially important for decision making. It also includes the ERG’s
preferred modelling assumptions and the resulting incremental cost effectiveness results. The
ERG highlights that, given the uncertainty around the survival projections for all treatments,
the cost effectiveness results generated by the ERG are not robust; they should only be
considered as being more reflective of the available evidence than the results generated by

the company.

Section 1.2 provides an overview of the key issues identified by the ERG. The modelling
assumptions that have the greatest effect on the incremental cost effectiveness ratio (ICER)
per quality adjusted life year (QALY) gained are provided in Section 1.3. The key issues
identified by the ERG are explained in more detail in Section 1.4 to Section 1.7. The key
differences between the company and the ERG’s preferred modelling assumptions are
presented in Section 1.7. Background information on the condition, the technology and the
evidence and information on non-key issues are presented in Section 2 to Section 7 of the

main ERG report.

All the issues outlined in this report have been identified by the ERG; they do not represent

NICE’s opinion.

Selpercatinib for RET+ NSCLC [ID3743]
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1.1 Overview of the ERG’s key issues

Table 1 Summary of key issues

ID3743 Summary of issue Report sections
1 Trial data demonstrating the clinical effectiveness of selpercatinib are Section 2.5 and Section
only available from the LIBRETTO-001 trial 3.2
2 LIBRETTO-001 trial survival events and length of follow-up Section 2.5.5, Section
3.2.4, Section 3.3.1,
Section 3.3.2 and
Section 3.7
3 Prior treatments received by the LIBRETTO-001 trial population do not Section 2.5.2 and
reflect NHS clinical practice Section 3.2.3
4 Relevant comparator treatments Section 2.5.4
Section 6.1.2
5 The relevance of population participating in the trials that provided Section 3.6.1
comparator evidence for the company NMAs
6 Uncertainty associated with the pseudo-control (reference) arm used to Section 3.6 and
connect selpercatinib for network meta-analysis Appendix Error!
Reference source not
found.
7 The company modelling of survival for patients receiving selpercatinib Section 6.3
8 The company modelling of survival for patients receiving Section 6.3.2 and
nintedanib+docetaxel Section 6.3.3
9 Progressive disease health state utility value Section 6.4.1
10 Costing of treatment with selpercatinib Section 6.4.2
11 Cost of testing for RET fusions Section 6.4.3
12 NICE End of Life criteria may not be met Section 7
13 Absence of data for subgroups of patients listed in the final scope Section 2.5
issued by NICE

NICE=National Institute for Health and Care Excellence; NMA=network meta-analysis; RET=rearranged during transfection

1.2 Overview of key model outcomes

NICE Technology Appraisals compare how much a new technology improves length (overall
survival [OS]) and quality of life (measured in QALYs). An ICER per QALY gained is the ratio
of the extra cost for every QALY gained.

All company base case results (generated using list prices for all drugs) show that treatment
with selpercatinib is more expensive than any of the comparator treatments. Further, as health
state utility values do not vary by treatment, and patients receiving selpercatinib are modelled
to live longer than patients who receive any of the comparator drugs, treatment with

selpercatinib is always associated with higher QALYs than any of the comparator drugs.

The selection of different distributions used to extrapolate LIBRETTO-001 trial OS data had
the biggest impact on the size of the company base case ICERs per QALY gained no matter
the comparator. For example, for the comparison of selpercatinib versus
nintedanib+docetaxel, the base case ICER per QALY gained varied by between -30.92% and

765.19% depending on which distribution was chosen to model survival for patients receiving

Selpercatinib for RET+ NSCLC [ID3743]
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selpercatinib. Other influential parameters for this comparison were the weights (by treatment)

applied to progression-free and progressed-disease health state utility values.

1.3 The decision problem: summary of the ERG’s key issues

Issue 1 Trial data demonstrating the clinical effectiveness of selpercatinib are only available

from the LIBRETTO-001 trial

Report section

Section 2.5 and Section 3.2

Description of issue and why
the ERG has identified it as
important

The LIBRETTO-001 trial is a single-arm trial and, therefore, does not
provide data that facilitate a direct comparison of the effectiveness of
selpercatinib versus any comparator treatment

What alternative approach
has the ERG suggested?

No alternative approach was suggested by the ERG. The company has
carried out NMAs to generate clinical effectiveness results for comparator
treatments

What is the expected effect
on the cost effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

The ERG acknowledges that the selpercatinib data provided by the
company from the LIBRETTO-001 trial are the only selpercatinib data
available for previously treated patients with RET+ NSCLC

ERG=Evidence Review Group; NMA=network meta-analysis; NSCLC=non-small cell lung cancer; RCT=randomised controlled
trial; RET=rearranged during transfection

Issue 2 LIBRETTO-001 trial survival events and length of follow-up

Report section

Section 2.5.5, Section 3.2.4, Section 3.3.1, Section 3.3.2 and Section 3.7

Description of issue and why
the ERG has identified it as
important

The small number of LIBRETTO-001 trial survival events
and short median follow up times
mean that there is considerable
uncertainty around the impact of selpercatinib on survival

What alternative approach
has the ERG suggested?

Not applicable

What is the expected effect
on the cost-effectiveness
estimates?

The effect on company base case results of modelling using more mature
LIBRETTO-001 trial data is not known. Whilst K-M data from a later data cut
would reduce the uncertainty around the company OS and PFS projections
for patients receiving selpercatinib, uncertainty around the relative
effectiveness of selpercatinib versus comparator treatments would remain
unknown

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

The ERG acknowledges that the selpercatinib data provided by the
company from the LIBRETTO-001 trial are the only selpercatinib data
available for previously treated patients with RET+ NSCLC

ERG=Evidence Review Group; IAS=integrated analysis set; K-M=Kaplan-Meier; NSCLC=non-small cell lung cancer; OS=overall
survival; PFS=progression-free survival; RET=rearranged during transfection; RCT=randomised controlled trial
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Issue 3 Prior treatments received by the LIBRETTO-001 trial population do not reflect NHS

clinical practice

Report section

Section 2.5.2 and Section 3.2.3

Description of issue and why
the ERG has identified it as
important

The company cost effectiveness results relate to patients treated in the
second-line setting. However, the company has not provided separate
clinical effectiveness results for patients who have only received prior
chemotherapy or for patients who have only received prior immunotherapy.
. patients (IAS) in the LIBRETTO-001 trial had received prior platinum
chemothera had also received an anti-PDL1
therapy and had received an MKI |l

Furthermore, the ERG notes that MKIs are not listed as prior treatment
options in the current NICE recommended treatment pathway

What alternative approach
has the ERG suggested?

Whilst the company could provide effectiveness results for the subgroup of
patients who had only received prior chemotherapy, this was not a pre-
specified subgroup in the LIBRETTO-001 trial and, given the small size of
this subgroup and the small number of survival events, the value of these
data is uncertain

What is the expected effect
on the cost-effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

Further data are required to show if patients who received PDC and
immunotherapy (IAS, i) received these treatments consecutively or
simultaneously. Any additional information describing prior treatments that
will help NICE to assess the generalisabilty of the LIBRETTO-001 trial
results to the NHS would be helpful

ERG=Evidence Review Group; |IAS=integrated analysis set; MKI=multi-kinase inhibitor; NHS=National Health Service;

NICE=National Institute for Health and Care Excellence; NSCLC=non-small cell lung cancer; PDC=platinum doublet

chemotherapy; RCT=randomised controlled trial; RET=rearranged during transfection
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Issue 4 Relevant comparator treatments

Report section

Section 2.5.4 and Section 6.1.2

Description of issue and why
the ERG has identified it as
important

Non-squamous patients

The company cost effectiveness results relate to patients treated with
selpercatinib in the second-line setting versus pembrolizumab, nivolumab,
atezolizumab and nintedanib+docetaxel. Clinical advice to the ERG is that
the relevant comparators to selpercatinib in the second-line setting in the
NHS are nintedanib+docetaxel, docetaxel, pemetrexed+carboplatin and
PDC as most NHS patients receive an immunotherapy as a first-line
treatment and therefore would not be offered an immunotherapy as a
second-line treatment

Whilst some NHS patients may receive immunotherapy in the second-line
setting, the ERG considers that these patients make up a relatively small
proportion of patients treated in this setting. In addition, the company has
applied HRs from NMAs to a pseudo-control (reference arm) to generate
model survival estimates for all comparators. The ERG considers that the
NMAs are methodologically flawed due to uncertainties associated with the
data inputs and the generation of the pseudo-control (reference) arm and
therefore the NMA results are not sufficiently robust for decision making

The NICE scope lists docetaxel, pemetrexed+carboplatin, and PDC as
relevant comparators to selpercatinib; the company has not provided cost
effectiveness results for these treatment options. However, the ERG has
generated scenario results for selpercatinib versus docetaxel

What alternative approach
has the ERG suggested?

The ERG'’s critique of the company’s cost effectiveness analyses has
focused on the cost effectiveness of selpercatinib versus
nintedanib+docetaxel and versus docetaxel

What is the expected effect
on the cost-effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

ERG=evidence review group; HR=hazard ratio; NICE=National Institute for Health and Care Excellence; NMA=network meta-
analysis; NSCLC=non-small cell lung cancer; PDC=platinum doublet chemotherapy; RCT=randomised controlled trial;

RET=rearranged during transfection
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1.4 The clinical effectiveness evidence: summary of the ERG’s key

issues

Issue 5 The relevance of populations participating in the trials that provided comparator
evidence for the company NMAs

Report section

Section 3.6.1

Description of issue and why
the ERG has identified it as
important

The patients participating in the trials included in the networks (other than
the LIBRETTO-001 trial) were not tested for RET+ fusion status. As the
incidence of RET fusions is between 1% to 2% of all NSCLC cases, it is
likely that the populations in the trials that provided comparator evidence
only included small numbers of patients with RET+ NSCLC. Furthermore,
the networks were not adjusted for any prognostic factors associated with
RET+ NSCLC

What alternative approach
has the ERG suggested?

The ERG considers that use of alternative NMA approaches, such as
matching-adjusted indirect comparisons, would not reduce uncertainty; the
inherent uncertainty relating to the populations and the pseudo-control arm
would remain

What is the expected effect
on the cost-effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

ERG=Evidence Review Group; NMA=network meta-analysis; NSCLC=non-small cell lung cancer; RET=rearranged during
transfection; RCT=randomised controlled trial

Issue 6 Uncertainty associated with the use of a pseudo-control arm to connect selpercatinib

for network meta-analysis

Report section

Section 3.6 and Appendix 9.2

Description of issue and why
the ERG has identified it as
important

The company has used a pseudo-control (reference) arm to connect
selpercatinib (LIBRETTO-001 trial) data to the OS and PFS networks. Due
to inherent uncertainties associated with the generation of the pseudo-
control (reference) arm, the ERG considers that definitive conclusions
regarding the direction and magnitude of effect of selpercatinib versus
comparators cannot be made

What alternative approach
has the ERG suggested?

The ERG considers that the use of alternative NMA approaches, such as
matching-adjusted indirect comparisons, would not reduce uncertainty;
the inherent uncertainty relating to the populations and the pseudo-control
arm would remain

What is the expected effect
on the cost-effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

The following information would provide more clarity on the TMLE method
used by the company:

i) how does the use of the TMLE method benefit the data in this context?
ii) what is being adjusted in the TMLE method?

iii) what do the adjusted data reflect that the data before the TMLE
adjustment did not reflect?

iv) what is the ‘counterfactual’ survival time in this context?

A scenario using NMA results without TMLE adjustment (i.e., using the
pseudo-control arm data with only multivariable analysis adjustments using
Flatiron data) would also provide more clarity regarding whether the TMLE
method may have resulted in the overestimation of treatment effects in the
pseudo control arms. However, the inherent uncertainty relating to the
populations and the pseudo-control arms would not be resolved by provision
of this additional evidence

ERG=Evidence Review Group; NMA=network meta-analysis; NSCLC=non-small cell lung cancer; OS=overall survival;
PFS=progression-free survival; RCT=randomised controlled trial; RET=rearranged during transfection; TMLE= target minimum

loss estimation
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1.5 The cost effectiveness evidence: summary of the ERG’s key issues

Issue 7 Company modelling of survival for patients receiving selpercatinib

Report section

Section 6.3

Description of issue and why
the ERG has identified it as
important

The company has ignored AIC and BIC rankings and selected distributions
to model OS and PFS for patients receiving selpercatinib based on advice
from one clinician who considered that the most important criterion driving
choice of distribution was that the relative advantage of selpercatinib over
the pseudo-control (reference) arm should be maintained across the whole
model time horizon. The ERG considers that this approach is subjective,
arbitrary and open to significant bias

What alternative approach
has the ERG suggested?

For the comparison of selpercatinib versus nintedanib+docetaxel and versus
docetaxel, the ERG adopted a different approach (see Section 6.3.3 for full
details of ERG survival estimation methods)

What is the expected effect
on the cost-effectiveness
estimates?

Using the ERG’s survival modelling approach significantly increases the
ICER per QALY gained for the comparison of selpercatinib versus
nintedanib+docetaxel (and versus docetaxel)

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

Further evidence from clinicians, with reference to their experience of
treating patients with RET+ NSCLC, would be helpful. Specifically, what
proportion of patients with advanced RET+ NSCLC who received
immunotherapy (pembrolizumab, atezolizumab or nivolumab) as a first-line
treatment are likely to be alive at 1-year, 2-years, 5-years, 10-years if
treated with selpercatinib as a second-line treatment? The ERG
acknowledges that the incidence of RET+ NSCLC is between 1% and 2% of
all NSCLC cases and that the experience of NHS clinicians may be limited

AlC=Akaike information criterion; BIC=Bayesian information criterion; ERG=Evidence Review Group; ICER=incremental cost
effectiveness ratio; NSCLC=non-small cell lung cancer; OS=overall survival; PFS=progression-free survival; QALY=quality
adjusted life year; RCT=randomised controlled trial; RET=rearranged during transfection
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Issue 8 Company modelling of survival for patients receiving comparator treatments

Report section

Section 6.3.2 and Section 6.3.3

Description of issue and why
the ERG has identified it as
important

The company adjusted the pseudo-control (reference) arm data using HR
results from the company OS and PFS NMAs. Due to the ERG’s
uncertainties associated with the data inputs and with the generation of the
pseudo-control (reference) arm data in the OS and PFS NMAs, the ERG
considers that company OS and PFS projections (based on NMA results) for
all comparator treatments are unreliable

What alternative approach
has the ERG suggested?

For the comparison of selpercatinib versus docetaxel, the ERG has
assumed that the survival of patients receiving docetaxel is equivalent to the
survival represented by the pseudo-control (reference) arm. For the
comparison of selpercatinib versus nintedanib+docetaxel, the ERG has
made the same assumption but has also included an additional QALY gain
to represent the added benefit of nintedanib+docetaxel compared with
docetaxel monotherapy. The ERG has not generated alternative cost
effectiveness results for selpercatinib versus any of the other comparators

What is the expected effect
on the cost-effectiveness
estimates?

Using the ERG’s survival modelling approach significantly increases the
ICER per QALY gained for the comparison of selpercatinib versus
nintedanib+docetaxel

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators that are
relevant to NHS patients with pre-treated, advanced RET+ NSCLC would
provide the optimal data for decision making. A trial of this design is not
currently ongoing

Further evidence from clinicians, with reference to their experience of
treating patients with RET+ NSCLC, would be helpful. Specifically, what
proportion of patients with advanced RET+ NSCLC who received
immunotherapy (pembrolizumab, atezolizumab or nivolumab) as a first-line
treatment are likely to be alive at 1-year, 2-years, 5-years, 10-years if
treated with nintedanib+docetaxel or docetaxel as second-line treatments?
The ERG acknowledges that the incidence of RET+ NSCLC is between 1%
and 2% of all NSCLC cases and that the experience of NHS clinicians may
be limited

ERG=Evidence Review Group; HR=hazard ratio; ICER=incremental cost effectiveness ratio, NMA=network meta-analysis;
NSCLC=non-small cell lung cancer; OS=overall survival; PFS=progression-free survival; QALY=quality adjusted life year;
RCT=randomised controlled trial; RET=rearranged during transfection

Issue 9 Progressive disease health state utility value

Report section

Section 6.4.1

Description of issue and why
the ERG has identified it as
important

The utility values used in the company model are those used in the base
case analysis presented in NICE TA484; however, the PD health state utility
value used by the company is higher than the PD value that the NICE
TA484 AC considered was most appropriate

What alternative approach
has the ERG suggested?

The ERG considers that if it is appropriate to use utility values from TA484,
then the values used should be those preferred by the AC

What is the expected effect
on the cost-effectiveness
estimates?

Using the NICE TA484 AC preferred PD health state utility value increases
the ICER per QALY gained for the comparison of selpercatinib versus
nintedanib+docetaxel

What additional evidence or
analyses might help to
resolve this key issue?

EQ-5D-3L data should be collected directly from patients with RET+ NSCLC

AC=Appraisal Committee; EQ-5D=EuroQol Five Dimensions;

ERG=Evidence Review Group; ICER=incremental cost

effectiveness ratio; NICE=National Institute for Health and Care Excellence; NSCLC=non-small cell lung cancer; PD=progressed
disease; QALY=quality adjusted life year; RET=rearranged during transfection; TA=Technology Appraisal
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Issue 10 Costing of treatment with selpercatinib

Report section

Section 6.4.2

Description of issue and why
the ERG has identified it as
important

The company has used LIBRETTO-001 trial PFS data as the basis for
costing treatment with selpercatinib

What alternative approach
has the ERG suggested?

The ERG considers that as TTD data are available from the LIBRETTO-001
trial these data should be used to estimate the cost of treatment with
selpercatinib

What is the expected effect
on the cost-effectiveness
estimates?

Using TTD data, rather than PFS data, to cost treatment with selpercatinib
increases the ICER per QALY gained for the comparison of selpercatinib
versus nintedanib+docetaxel

What additional evidence or
analyses might help to
resolve this key issue?

Estimates of the cost of treatment with selpercatinib will become more
reliable as more mature data from the LIBRETTO-001 trial become available

ERG=Evidence Review Group; ICER=incremental cost effectiveness ratio; PFS=progression-free survival; QALY=quality
adjusted life year; TTD=time to treatment discontinuation

Issue 11 The cost of testing for RET fusions has not been included in either the company or
ERG cost effectiveness analyses

Report section

Section 6.4.3

Description of issue and why
the ERG has identified it as
important

The company states that testing for RET fusions will be an absorbed cost.
However, RET fusions are not routinely tested for in the NHS and a
national NHS Genomic Medicine Service to provide NGS has yet to be
established

What alternative approach
has the ERG suggested?

Costs associated with testing for RET fusions in the interim period (until
NGS is established) should be included in the cost effectiveness estimates

What is the expected effect
on the cost-effectiveness
estimates?

Whilst the magnitude of the impact on cost effectiveness results of
including the cost of RET fusion testing cannot be determined, the
exclusion of testing costs is exerting downward pressure on the ICER per
QALY gained for the comparison of selpercatinib versus any comparator

What additional evidence or
analyses might help to
resolve this key issue?

This issue will only be resolved when the cost of testing for RET fusion
mutations is known

Any information on the cost of testing for RET fusions would help to
generate more accurate cost effectiveness results

ICER=incremental cost effectiveness ratio; NGS=Next Generation Sequencing;

NSCLC=non-small cell lung cancer;

QALY=quality adjusted life year; RET=rearranged during transfection
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1.6 Other key issues: summary of the ERG’s view

Issue 12 NICE End of Life criteria may not be met

Report section

Section 7

Description of issue and why
the ERG has identified it as
important

The company considers that, based on results from their model, for the

comparison of treatment with selpercatinib versus nintedanib+docetaxel:

¢ median and mean OS for patients receiving nintedanib+docetaxel are
respectively

¢ median and mean OS for patients receiving selpercatinib are
, respectively, resulting in estimated median and

mean extensions to life delivered by selpercatinib, when compared with
nintedanib+docetaxel, of ﬂ respectively

What alternative approach
has the ERG suggested?

Using the ERG alternative OS projections for patients treated with

selpercatinib and nintedanib+docetaxel:

¢ implementing the ERG preferred modelling of OS for patients receiving
nintedanib+docetaxel generates mean OS of | (median not
evaluable)

e whilst results from the company model suggest that the OS gain for
patients receiving selpercatinib could exceed 3 months, without more
robust comparative OS data this gain is highly uncertain

What is the expected effect
on the cost-effectiveness
estimates?

Not applicable

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators and
previous treatments that are relevant for NHS patients with pre-treated,
advanced RET+ NSCLC is required to determine, with any degree of
certainty, whether the NICE End of Life criteria have been met for this
group of patients

ERG=Evidence Review Group; NICE=National Institute for Health and Care Excellence; NSCLC=non-small cell lung cancer;
OS=overall survival; RCT=randomised controlled trial; RET=rearranged during transfection

Issue 13 Absence of data for subgroups of patients listed in the final scope issued by NICE

Report section

Section 2.5

Description of issue and why
the ERG has identified it as
important

The company did not provide any clinical or cost effectiveness evidence for
patients with squamous disease (any setting)

The company provided clinical and cost effectiveness evidence for patients
with non-squamous disease (first-line setting). However, 2 weeks following
the submission of the CS to NICE, the company made the decision to limit
their focus for this appraisal to pre-treated patients with non-squamous
disease

What alternative approach
has the ERG suggested?

Clinical advice to the ERG is that it was reasonable for the company to
exclude patients with advanced squamous NSCLC because RET+ fusions
are very rare in this population

What is the expected effect
on the cost-effectiveness
estimates?

Unknown

What additional evidence or
analyses might help to
resolve this key issue?

A long-term RCT that compares selpercatinib with comparators and
previous treatments that are relevant for NHS patients with pre-treated,
advanced RET+ NSCLC would provide the optimal data for decision
making. A trial of this design is not currently ongoing

CS=Company Submission Document B; ERG=Evidence Review Group; NSCLC=non-small cell lung cancer; RET=rearranged

during transfection

Selpercatinib for RET+ NSCLC [ID3743]
ERG Report
Page 19 of 111




Confidential until published

1.7 Summary of ERG’s preferred assumptions and resulting ICER
Given the uncertainty around the survival projections for all treatments considered, the cost
effectiveness results generated by the ERG are not robust; they should only be considered to

be more reflective of the available evidence than the results generated by the company.

Table A Cost effectiveness results: selpercatinib versus nintedanib+docetaxel (list prices)

Scenario Incremental Incremental ICER per Change
cost QALYs QALY gained from
company
base case

Company approach

A. Company'’s base case ‘

ERG alternative approach

B1. Discounting starting at start of year two

B2. Remodelling OS for selpercatinib and
nintedanib+docetaxel

B3. TA484 AC preferred PD health state
utility value

B4. Use of TTD rather than PFS data to
estimate cost of treatment with
selpercatinib

Alternative ERG base case (B1-B4)

AC=Appraisal Committee; ERG=Evidence Review Group; ICER=incremental cost effectiveness ratio; OS=overall survival;
PD=progressive disease; PFS=progression-free survival; QALY=quality adjusted life year; TA=Technology Appraisal; TTD=time
to treatment discontinuation

Table B Cost effectiveness results: selpercatinib versus docetaxel (list prices)

Scenario* Incremental Incremental ICER per QALY
cost QALYs gained

Alternative ERG base case (B1-B4) but

without any life year gain/QALY added L L L

ERG=Evidence Review Group; ICER=incremental cost effectiveness ratio; QALY=quality adjusted life year
*The company did not provide cost effectiveness results for the comparison of selpercatinib versus docetaxel

The ERG'’s critique of the company model is described in Section 6.2 to Section 6.4 of the
ERG report. Details of the ERG’s alternative approach to assessing cost effectiveness of
selpercatinib versus nintedanib+docetaxel and versus docetaxel are provided in Section 6.5
of the ERG report.
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2 INTRODUCTION AND BACKGROUND

2.1 Introduction

The focus of this appraisal is on the use of selpercatinib as a treatment for adults with
advanced (Stage IIIB to Stage V), rearranged during transfection fusion-positive non-small
cell lung cancer (RET+ NSCLC) who require systemic therapy after disease progression.
Within this Evidence Review Group (ERG) report, references to the company submission (CS)

are to the company’s Document B, which is the company’s full evidence submission.

Two patient populations are discussed in the CS: (i) patients with advanced RET+ NSCLC
who are treatment naive and (ii) patients with advanced RET+ NSCLC who have progressed
after treatment. The company did not consider patients with advanced squamous disease.
Two weeks following submission of the CS to the National Institute for Health and Care
Excellence (NICE) the company made the decision to limit their focus for this appraisal to
patients with advanced, non-squamous RET+ NSCLC who have progressed after treatment

(i.e., pre-treated patients).

2.2 RET fusion-positive NSCLC

Lung cancer is the third most common cancer in England; 38,906 people were diagnosed in
England in 2017.' Lung cancer is the most common cause of cancer-related death in
England;' in 2017, the age standardised mortality rate for women and men was 46.1 per
100,000 and 65.8 per 100,000, respectively.'

Lung cancer is categorised into non-small cell lung cancer (NSCLC), which accounts for
around 80% to 85% of all lung cancer cases in England,? and small cell lung cancer.2 NSCLC
is further categorised into two main histological types: non-squamous type carcinomas and
squamous type cell carcinomas.* Non-squamous type carcinoma represents around 70% of
all NSCLC cases® and can be divided into two main histological subtypes: adenocarcinoma
(40% of all NSCLC cases) and large cell carcinoma (10% to 15% of all NSCLC cases).*

NSCLC can be further classified by testing for genetic markers that have been identified as
oncogenic drivers. These include epidermal growth factor receptor (EGFR) mutations,
anaplastic lymphoma kinase (ALK) rearrangements, ROS proto-oncogene 1 (ROS1)
rearrangements® and RET fusions.® Patients with RET+ NSCLC represent 1% to 2% of all
NSCLC cases.® RET fusion mutations most commonly occur in adenocarcinomas but have

also been identified in tumours of mixed histology® and are rare in squamous NSCLC.”8
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RET is a transmembrane receptor tyrosine kinase that is expressed by multiple tissue types,
including lung, adrenal medulla and thyroid.® In healthy people, RET protein is involved in cell
growth, cell division and cell differentiation.® Abnormal activity of RET protein in cancer is
caused by mutations and fusions to the gene (RET) encoding the RET protein. Gene fusions
are the most common type of mutation to occur to the RET gene in NSCLC. RET fusions are
typically caused by inversion of the short and long arms of chromosome 10 that leads to fusion
of the RET intracellular kinase domain to a partner gene.'® The most common fusion partner
is KIF5B which accounts for 50% to 70% of all RET fusions.® RET fusions are oncogenic
drivers because the fusions result in increased activity of the RET kinase domain that then
leads to increased activation of downstream signalling pathways involved in cell survival,

proliferation, migration and angiogenesis."

Patients with RET+ NSCLC have similar characteristics to patients with NSCLC who have
other oncogenic drivers.® Patients with RET+ NSCLC or other oncogenic drivers are usually
aged <60 years and most often have either never smoked or are former smokers.'? Patients
with RET+ NSCLC rarely express more than one oncogenic driver.'® There are no studies that
have investigated the prevalence or demographic characteristics of patients with RET+
NSCLC in the UK. The IMMUNOTARGET retrospective registry study'? included 16 patients
with advanced RET+ NSCLC from Europe, US, Israel and Australia. Two-thirds (66.7%) of
patients in this study had never smoked, only 6.7% were current smokers, and the median
age was 54.5 years (range: 29 to 71 years). Evidence from a meta-analysis™ of nine
epidemiological studies (including 6899 patients with NSCLC and 84 patients with RET+
NSCLC) that was undertaken to evaluate the correlation between the presence of the RET
fusion gene with demographic and clinical characteristics of people with NSCLC, suggests
that RET fusions are more common in women than men, and in people of Asian ethnicity than

in people of non-Asian ethnicity.

The prognosis for patients with NSCLC is dependent on disease stage at diagnosis. Nearly
half (46.8%) of patients with NSCLC are diagnosed with Stage 1V'S disease and the 1-year
survival rate for these patients is 40%.3 The IMMUNOTARGET registry study'? reported, for
patients with RET+ NSCLC (16/551), a median progression-free survival (PFS) of 2.1 months
for patients with RET+ NSCLC and a median overall survival (OS) of 21.3 months.

2.3 Selpercatinib
Selpercatinib is a selective kinase inhibitor;' it is the first kinase inhibitor to selectively target

the RET tyrosine kinase receptor. Selpercatinib prevents the activation of fusion, mutant and
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wild type isoforms of RET and disrupts the signalling pathway to stop tumour cell survival,

proliferation, migration and angiogenesis.

2.4 Company’s overview of current service provision

2.4.1 Treatments in the pathway

The company representation of the current treatment pathway for patients with non-
squamous, advanced RET+ NSCLC has been reproduced in Figure 1. The company’s
proposed positioning of selpercatinib is as a treatment option for patients with advanced, non-
squamous RET+ NSCLC who have had prior treatment for their disease (i.e., pre-treated
patients). Clinical advice to the ERG is that Figure 1 is an accurate reflection of NHS clinical

practice for patients with non-squamous NSCLC.
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Targetable gene mutation or fusion protein No gene mutation or fusion protein

Platinum doublet Pemetrexed + Atezolizumab+ Pembrolizumab + Pembrolizumab (TA531)
Crizotinib

chemotherapy® carboplatin bevacizumab+ pemetrexed + platinum
Afatinib (NG122 or TA181%) (NG122) carboplatin + chemotherapy
(TA3 13; o, paclitaxel (TAS84) (TA557)
dacomitinib

(TAS95) or
erlotinib
(TA258) or
gefitinib
(TA192)

(TAS29)

Pemetrexed
maintenance®
(TA402 or TA190)

First line

Second line

Osimertinib if
T790M +ve
(TA416)

Atezolizumab Docetaxel +/- Pembrolizumab Best Platinum doublet | Pemetrexed
(TA520) nintedanib if PD-L1 >1% supportive chemotherapy? +
(TA347)° (TA428) care (NG122) (NG122) carboplatin
(NG122)

Selpercatinib
(ID3742)

Pemetrexed
maintenance®
(TA402 or TA190)

@ ro-i1>1% @ eo-11250% D Po-Li<so (B Proposed addition (BB PO-L1 independent L:' Cancer DrugsFund (BB Targetable gene mutation o fusion’

“Platinum doublet chemotherapy may include platinum-based chemotherapy (carboplatin/cisplatin) + paclitaxel, docetaxel gemcitabine or vinorelbine; or cisplatin + pemetrexed.
“TA181 (pemetrexed + cisplatin) and TA347 (nintedanib + docetaxel) recommend technologies in adenocarcinoma and large cell carcinoma and adenocarcinoma, respectively.
‘Pemetrexed maintenance is only permitted after pemetrexed + cisplatin (not carboplatin).

9Other targeted treatments are represented in the pathway for illustrative purposes but are not indicated for patients with RET fusion-positive NSCLC.

Abbreviations: ALK: anaplastic lymphoma kinase; EGFR-TK: epidermal growth factor receptor tyrosine kinase; PD-L1: programmed death-ligand; RET: rearranged during
transfection; ROS-1; c-ros oncogene 1.

Figure 1 Current treatment pathway for patients with advanced, non-squamous NSCLC

Source: CS, Figure 4
Selpercatinib for RET+ NSCLC [ID3743]
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First-line treatment

Clinical advice to the ERG is that first-line treatment for approximately 75% of patients with
non-squamous NSCLC and no identified oncogenic driver is immunotherapy, given as
monotherapy (usually pembrolizumab) or combined with chemotherapy (usually
pembrolizumab with pemetrexed+carboplatin). Eligibility for treatment with specific
immunotherapy agents depends on levels of programmed death-ligand 1 (PD-L1) expression
(Table 1). Approximately 15% of patients will not receive immunotherapy because either
immunotherapy is contraindicated or because patients are not fit enough to tolerate
immunotherapy (performance status [PS] 22); these patients will receive chemotherapy. A

further 10% of patients will only receive best supportive care.

Table 1 First-line treatment options for NSCLC (no oncogenic drivers) by PD-L1 status

First-line treatment NICE guidance

PD-L1 TPS 0% to 49%

Atezolizumab+bevacizumab+carboplatin+paclitaxel TA584'7

Platinum doublet chemotherapy (with or without pemetrexed NG122°

maintenance) (TA402'8 TA190"%)

Pemetrexed+carboplatin (adenocarcinoma or large cell carcinoma TA18120

only)

Pembrolizumab+pemetrexed+platinum (CDF only) TA5572
PD-L1 TPS 250%

Pembrolizumab TA53122

Pembrolizumab+pemetrexed+platinum (CDF only) TA557%1

CDF=Cancer Drugs Fund; TPS=tumour proportion score; PD-L1=programmed death-ligand 1

Second-line treatment

Treatment options in the second-line setting depend on the patient’s treatment history (Table
2). Clinical advice to the ERG is that patients who are treated with an immunotherapy as a
first-line treatment will not receive an immunotherapy as a second-line treatment. Patients
treated in the first-line setting with immunotherapy can receive nintedanib+docetaxel,
docetaxel, pemetrexed+carboplatin or PDC in the second-line setting. Patients who are
treated with chemotherapy in the first-line setting, and who are fit enough, may receive
immunotherapy (atezolizumab, nivolumab or pembrolizumab, depending on PD-L1 status) as
a second-line treatment. Clinical advice to the ERG is that some patients will not be fit enough

for any second-line treatment.
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Table 2 Treatment options after first-line treatment for pre-treated NSCLC

Treatment after progression on first-line treatment ‘ NICE guidance
PD-L1 TPS 0% to 49%
Atezolizumab (no PDL expression) TA520%8
Pembrolizumab (PD-L121%) TA42824
Docetaxel NG122°
Nintedanib+docetaxel (adenocarcinoma histology only) TA34725
Nivolumab (PD-L121% and CDF only) TA48426
PD-L1 TPS 250%
Platinum doublet chemotherapy NG1225
(with or without pemetrexed (TA402'8 TA190°)
maintenance)

After pembrolizumab -
Pemetrexed+carboplatin NG122°

(adenocarcinoma or large cell
carcinoma only)

After PDC or pemetrexed+carboplatin Nintedanib+docetaxel TA347%5
(adenocarcinoma histology
only)

After pembrolizumab+ Docetaxel NG122°5

pemetrexed+platinum (CDF only)

CDF=Cancer Drugs Fund; PDC=platinum doublet chemotherapy; PD-L1=programmed death-ligand 1; TPS=tumour proportion
score
Source: Extracted from NICE Guidance NG122°

2.4.2 Testing for RET+ NSCLC

The company reports that an accurate and validated assay is required to identify patients with
RET+ NSCLC (CS, 