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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

This  submission covers the full anticipated marketing authorisation for

-
I
. The decision

problem addressed is consistent with the final NICE scope and the NICE reference case as

outlined in Table 1.
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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 NICE

Populat
ion

Adults with
unresectable
advanced,
recurrent or
metastatic,
previously
untreated
OSCC

The evidence provided in this submission is derived from the

ivotal CheckMate 648 trial, which demonstrates that the

population is also in line with the expected European Marketing
Authorisation (EMA) licensing.

Interve
ntion

Nivolumab in
combination
with
fluoropyrimidi
ne- and
platinum-
based
chemotherap

y

As per NICE scope

Not applicable; as specified in the draft Summary of Product
Characteristics (SmPC)
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Compar
ator(s)

Platinum-
based
chemotherap
y without
nivolumab,
such as:

e Dou
blet
treat
ment
with
fluor
oura
cil or
cape
citabi
ne
plus
cispl
atin
or
oxali
plati
n

o Tripl
et
treat
ment
with
fluor
oura
cil or
cape
citabi
ne
plus
cispl
atin

Platinum-based chemotherapy without nivolumab, such as:

e Doublet treatment with fluorouracil or capecitabine
plus cisplatin or oxaliplatin

For tumours that express PD-L1 with a combined positive
score (CPS) of 10 or more:
e Pembrolizumab with platinum- and
fluoropyrimidine-based chemotherapy

It should be noted that epirubicin-based triplet therapy is not
commonly used in UK clinical practice. During TA737, the clinical
expert stated that triplet therapy is no longer standard of care as it
does not provide additional efficacy and increases toxicity.! The
committee concluded that a dual chemotherapy regimen would be
the appropriate comparator for TA737." This aligns with expert
advice provided to BMS.2 Hence, assessment of epirubicin-based
triplet therapy may not be relevant to decision making for this
appraisal.

Further, it should also be noted that pembrolizumab was only
recently recommended by NICE (October 2021) and is hence not
yet standard of care.
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Final scope | Decision problem addressed in the company Rationale if different from NICE
issued by submission
NICE

or
oxal
plati
n
plus
epiru
bicin

For tumours
that express
PD-L1 with a
combined
positive
score (CPS)
of 10 or
more:

e Pem
broli
zum
ab
with
plati
num-
and
fluor
opyri
midi
ne-
base
d
che
moth
erap

y
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Final scope
issued by
NICE

Decision problem addressed in the company
submission

Rationale if different from NICE

Outcom
es

The outcome
measures to
be
considered
include:

e Over
all
survi
val

e Prog
ressi
on-
free
survi
val

e Resp
onse
rate

e Adve
rse
effec
ts of
treat
ment

e Healt
h-
relat
ed
quali
ty of
life

As per NICE scope

Not applicable; additional relevant clinical outcomes are
presented, including duration of response, objective response
rate, complete response rate and partial response rate.
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Econo The As per NICE scope Not applicable
mic reference
analysi | case

s stipulates
that the cost
effectiveness
of treatments
should be
expressed in
terms of
incremental
cost per
quality-
adjusted life
year.

The
reference
case
stipulates
that the time
horizon for
estimating
clinical and
cost
effectiveness
should be
sufficiently
long to
reflect any
differences in
costs or
outcomes
between the
technologies
being
compared.
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Final scope | Decision problem addressed in the company Rationale if different from NICE
issued by submission
NICE

Costs will be
considered
from an NHS
and Personal
Social
Services
perspective.
The
availability of
any
commercial
arrangement
s for the
intervention,
comparator
and
subsequent
treatment
technologies
will be taken
into account.

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable advanced, recurrent or metastatic previously untreated
oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 17 of 174



Other If evidence Pre-defined subgroups are presented for PD-L1 21% and As 98% of the patients included in CheckMate 648 study
conside | allows all randomised patients, in line with the NICE scope. histologically have OSCC, no further subgroup analysis was
rations | subgroups conducted for the purpose of cost-effectiveness modelling.
by degree of | The costs for PD-L1 screening are included.
PD-L1
expression
and cancer
histology will
be
considered.
Guidance will
only be
issued in
accordance
with the
marketing
authorisation
. Where the
wording of
the
therapeutic
indication
does not
include
specific
treatment
combinations
, guidance
will be issued
only in the
context of
the evidence
that has
underpinned
the
marketing
authorisation
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Final scope | Decision problem addressed in the company Rationale if different from NICE

issued by submission
NICE
granted by
the regulator.
Special | Not No equality issues have been identified or are anticipated. Not applicable
conside | applicable
rations
includin
9
issues
related
to
equity
or
equality
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B.1.2 Description of the technology being appraised

Details of the technology being appraised in this submission are summarised in Table 2 and
detailed in the following subsections. Additionally, the Summary of Product Characteristics for

nivolumab (Opdivo®) is presented in Appendix C.

Table 2. Technology being appraised

UK Nivolumab (Opdivo®)
appr
oved
name
and
bran
d
name
Mech | Nivolumab is a human immunoglobulin G4 (IgG4) monoclonal antibody, which binds to the
anis | programmed death-1 (PD-1) receptor and blocks its interaction with PD-L1 and PD-L2. The
m ‘_’f PD-1 receptor is a negative regulator of T-cell activity that is involved in controlling the T-
actio cell immune response. Engagement of PD-1 with the ligands PD-L1 and PD-L2, which are
n expressed on the surface of antigen presenting cells and may be expressed by tumours or
other cells in the tumour microenvironment, results in the inhibition of T-cell proliferation
and cytokine secretion. Nivolumab potentiates T-cell responses, including anti-tumour
responses, through the blockade of PD-1 binding to PD-L1 and PD-L2 ligands.3

Mark | A Marketing authorisation application was submitted to the European Medicines Agency
eting | (EMA) for

auth
orisa
tion/
CE
mark
statu  Regulatory submission was in [ I

e CHMP opinion was adopted on 24" February 2022.

e Regulatory approval and marketing authorisation are expected in -

Indic
ation
s and
any
restri
ction
(s) as
desc
ribed
in
the
sum
mary
of
prod
uct
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char

acter
istics
(SmP

Meth | The recommended dose of nivolumab is 240 mg every 2 weeks or 480 mg every 4 weeks
od of | administered intravenously over 30 minutes in combination with fluoropyrimidine- and

a(_:lmi platinum-based chemotherapy.
nistr

ation
and
dosa

| ge

Treatment with nivolumab is recommended until disease progression, unacceptable
toxicity, or up to 24 months in patients without disease progression.*

Addit | PD-L1 testing is required using a validated assay.*
ional
tests
or
inves
tigati
ons

List List price:
price | Nivolumab: £2,633 per 240 mg vial; £1,097 per 100 mg vial; £439.00 per 40 mg vial.
and

avera | patient access scheme price

ggst Nivolumab: |l per 240 mg vial; £l per 100 mg vial; £l per 40 mg vial.

of a

cour
se of
treat
ment

Patie | There is a confidential simple discount PAS for nivolumab, which applies to all current and
nt future indications.

acce
ss
sche
me
(if
appli
cable
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B.1.3 Health condition and position of the technology in the

treatment pathway

Summary

o Oesophageal cancer (OC) is a malignant tumour developing from the cells lining
the oesophagus (Figure 1)°

¢ In the UK, OC is often diagnosed at a late stage (70-80% of patients with OC
are diagnosed with either lymph node or distant metastasis),® and 37-42% of
cases have metastases at the point of diagnosis.’

e Squamous cell carcinoma (SCC) and adenocarcinoma are the two major
histology types of OC and account for over 95% of cases.® However, there is a
notable global variation in the distribution of histological types of OC where in
Western countries, such as the UK, the majority (two-thirds) of OC cases are
adenocarcinomas, while approximately a third are SCC.%°

e The prognosis for unresectable OC is poor. In England, less than half of patients
diagnosed with OC (46.5%) remain alive at 12 months."

e Management of patients with unresectable advanced, recurrent or metastatic
OSCC is limited, and aims to keep the disease under control for as long as
possible and relieve any symptoms.®?

e Nivolumab in combination with chemotherapy provides a significant and
clinically meaningful improvement in median OS for patients with OSCC vs.
chemotherapy alone (- months vs. | months, based on the most recent
data available).”™ The improvement is more marked in the subgroup of patients
with PD-L1 21%, where median OS benefit is ] months (Jl] months vs. ||
months).

¢ Similarly, nivolumab with chemotherapy provides a significant improvement in
median PFS for patients with PD-L1 21% (JJlf months vs. JJ months)."

¢ Nivolumab with chemotherapy would represent an additional first-line treatment
option for patients with unresectable advanced, recurrent or metastatic,
previously untreated OSCC, addressing the significant unmet need for patients
with tumours cell PD-L1 21%.

B.1.3.1 Disease Background

Oesophageal cancer (OC) is a malignant tumour developing from cells lining the oesophagus
(Figure 1).° There are two main histological subtypes of OC: oesophageal squamous cell

carcinoma (OSCC) and oesophageal adenocarcinoma (OAC),® which account for more than
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95% of cases of OC and can be considered epidemiologically and pathologically distinct

diseases that share an anatomical site.

OSCC develops from the squamous epithelial cells that make up the inner lining of the
oesophagus, as outlined in Figure 2. Risk factors include recurrent chemical or physical insults
to the oesophageal mucosa, such as tobacco smoking and alcohol consumption, as presented
in Figure 2. By contrast, adenocarcinomas typically arise from Barrett's oesophagus, a
condition where tissue that is similar to the lining of the intestine replaces the tissue that lines
the oesophagus. Risk factors for adenocarcinomas include excess body weight and gastro-
oesophageal reflux.' OSCC is more common in the upper and middle third of the
oesophagus, while adenocarcinomas are more common the distal (lower) section of the

oesophagus (Figure 1).8

Figure 1. Oesophageal cancer locations®

Upper part

Middle part

Lower part

3 Gastro
oesophageal
junction

| Stomach

Cancer Research LK

The upper part, middle part and lower part refer to the sections of the oesophagus where OSCC develops.
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Figure 2. Pathogenesis of OC (reproduced from Figure 2 of Smyth et al., 2017)°®

Squamous Squamous Oesophageal
¢ Alcohol hyperplasia dysplasia squamous cell
* Tobacco carcinoma
e Thermal injury

Normal
oesophageal
epithelium

Increased p53, COKN2A and R

[wv}

accumulation

Barrett Dysplastic Oesophageal
oesophagus Barrett adenocarcinoma
oesophagus
Bile or
acid reflux
e Mutations
§ (for example,
SMAD4
8 &% B )
Bl o oE
& o B U
< o » Chromosomal
i instabilit
A>C * Loss of heterozygosity ~ Instability
transvzrs‘\ons * Mutations (for . Str&;c‘Fural
example, TP53) variation
¢ Copy-number
changes

O&a@go

B.1.3.1.1 Symptoms, diagnosis and staging

Early OC often causes no signs or symptoms. Patients with OC commonly present at an
advanced stage of the disease.” Solid food dysphagia is the primary symptom causing
patients with OSCC to seek medical attention.® As well as dysphagia, patients may experience

weight loss, pain and/or fatigue.'®

OC, including OSCQC, is frequently diagnosed at an advanced stage, especially in Western
countries, where early screening and prevention programs are not widely implemented.® OC
is diagnosed by endoscopic evaluation and diagnostic imaging.'” Differentiation between
OSCC and OAC is based on histological variations identified by immunohistochemical staining

of biopsy samples taken from the oesophagus.'®

In the UK, the severity of OC is assessed using the American Joint committee on Cancer
(AJCC) tumour/node/metastasis (TNM) staging system, which classifies tumours according to
the amount of tumour invasion (T), involvement of the lymph nodes (N) and distant metastasis
(M), as outlined in Figure 3 and Wu et al (2017)."® Tumours can be classified by pathological
stage following surgery or clinical stage after a physical exam, biopsy and imaging.® Patients

with cT3-T4 or cN1-3 MO disease are classified as having locally advanced disease, while M1
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signifies distant metastasis.”® Tumours are often advanced at the time of diagnosis and

accurate staging is important for prognosis and treatment planning.8

The most common sites of metastasis include liver, distant lymph nodes, lung, bone and brain,
with lung metastases more frequent in patients with OSCC and liver, bones and brain more
common in patients with adenocarcinoma.’®2" Survival in patients with advanced OC varies
dependant on the site of metastasis and histological subtype, with distant lymph nodes
associated with greater survival compared to those with liver, bone or lung metastases in
OScCC.™®

Figure 3. TNM staging in oesophageal cancer (reproduced from Figure 4 of Smyth et al., 2017)6
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B.1.3.2 Epidemiology of OC

OC is a significant health issue worldwide. While OC is relatively rare, with 9,272 new OC
diagnoses in the UK between 2016-2018, of which 7,680 cases were in England,?? it is the
seventh most common cause of cancer death in the UK and was responsible for an estimated
7,990 deaths in the UK between 2016 and 2018.2° This highlights that survival rates for OC
are extremely poor, with only ~15% of people diagnosed with OC surviving for five years or
more (2013-2017)."

Globally, most OC cases are OSCC, however, in Western countries most OC cases are
adenocarcinomas. A recent study reported that, in the UK, approximately two-thirds of OC

cases are adenocarcinomas and roughly a third are OSCC.°
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In the UK, 70-80% of patients are diagnosed with either lymph nodes or distant metastases,

and 37-42% have distant metastases at diagnosis.’

B.1.3.3 Life expectancy
In 2020, OC caused the sixth-highest cancer death toll globally.?* In England, fewer than half

of patients diagnosed with OC (46.5%) remain alive at 12 months.?

The prognosis of patients with OC worsens with tumour stage, where patients with
unresectable, advanced OC have poorer outcomes than those diagnosed with localised
disease. In OC patients diagnosed with regional and distant disease, five-year survival is 25%
and 5%, respectively, and median survival in patients diagnosed with metastatic OC is 10
months.'%%® Several studies investigating the outcomes of patients with advanced OSCC after
first-line chemotherapy demonstrated that median overall survival did not exceed one year.?”-
32 Survival is also impacted by histological type, where patients with OSCC have worse
survival outcomes than those with adenocarcinoma.® Thus, there is significant unmet need

for effective therapies to improve outcomes in this patient population.

B.1.3.4 Burden of OC and unmet need

Before patients are diagnosed with OC, most patients experience dysphagia, eating difficulties
and appetite loss, resulting in considerable weight loss and fatigue, impacting patient’s quality
of life (QoL).® Patients with OC have worse QoL than the general population, and compared
with patients with other common cancer types, including lung, breast, liver and stomach.3* In
addition to the burden of OC symptoms, treatment of metastatic OC can cause serious toxicity
and morbidity that can significantly impact patients’ QoL.>® A global retrospective study
demonstrated that over half of patients with advanced OSCC who receive first-line
chemotherapy reported nausea (70.9%), fatigue (63.1%), anaemia (56.4%), and/or
neutropenia (55.5%).%¢ Results are similar for advanced patients with OSCC treated with
fluoropyrimidine-based chemotherapy; the toxicity composite endpoint (TCE, defined as the
first occurrence of grade 3 or 4 diarrhoea, neutropenia, febrile neutropenia, fever, infection,
nausea, and vomiting, or grade =2 renal or neurotoxicity) has also been shown to be high,
affecting 44% (95% ClI, 0.35-0.53) of patients.>” These studies emphasise the need for

additional treatment options with better improvement in patient HRQoL and limited toxicity.

OC is one of the most aggressive forms of cancer. OSCC is also more chemo-resistant than
OAC. In a study pooling 973 patients with advanced, untreated gastroesophageal
adenocarcinoma or OSCC (841 with OAC and 132 with OSCC) predominantly from the UK

and treated with fluoropyrimidine-based chemotherapy, the overall response rate (ORR) was
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44% for patients with OAC versus 33% for patients with OSCC (p=0.01).%" Survival differed
between the patients with OAC and OSCC, with median OS of 9.5 months versus 7.6 months,
respectively (HR=0.85; 95% CI, 0.70-1.03, p=0.09) and one-year survivals of 38.8% vs.
28.2%, respectively.®” A greater proportion of patients with OSCC also progressed while under
treatment: 29% versus 19% of patients with OAC.3” Guidelines from the European Society for
Medical Oncology (ESMO) also support this and state that chemotherapy is less effective for
OSCC than for OAC.%® These data reinforce the need for innovative therapies, beyond

chemotherapy, for patients with OSCC to improve outcomes.

OC is a major cause of disease burden worldwide. OC caused 11.7 million (95% CI, 10.4—
12.9) disability-adjusted life years (DALYs) globally in 2019.3° The majority of DALYs were
attributable to years of life lost (YLL), amounting to 11.5 million (95% CI, 10.2-12.8), with years
lost to disability (YLD) amounting to only 150,000 (95% CI, 107,000-196,000).>°* OC has a
substantial economic burden across all disease stages and histological subgroups, due to
high healthcare resource utilisation, disease morbidity, and mortality.*>4' In the EU, a report
from The Swedish Institute for Health Economics (IHE) estimated the total cost of OC across

31 European countries, including 27 EU member states, to be €3.6 billion in 2018.4!

B.1.3.5 Current pathway of care

The stage of the patient’'s disease is a critical factor for treatment decisions. Patients
diagnosed with early stage OC may be offered surgery, which is potentially curative; other
treatments, including chemotherapy and radiotherapy, may also be appropriate depending on
the extent of disease and the patient’s fitness.'* However, most patients in the UK are
diagnosed at an advanced disease stage (70-80% diagnosed with either lymph nodes or

distant metastases), by which time surgery may no longer be a viable treatment option.”"'4

Globally, a retrospective analysis has shown that nearly half of patients undergoing systemic
treatment for OSCC in the first-line setting do not respond to their treatment and over a third

of patients progress to the next line of treatment.*?

There is currently a high unmet need for effective first-line treatments for patients with
advanced OC, with doublet palliative chemotherapy options being the current standard of care.
Pembrolizumab in combination with platinum and fluoropyrimidine-based chemotherapy has
recently been recommended for the treatment of untreated, locally advanced unresectable or
metastatic oesophageal carcinoma in adults whose tumours express PD-L1 with a combined
positive score (CPS) 210." However, this indication does not include patients with CPS <10,
who are covered by the indication for nivolumab with chemotherapy, which includes patients
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with PD-L1 CPS 21, and therefore, there remains an unmet need for therapeutic options

covering this patient population.

A summary of the National Institute for Health and Care Excellence (NICE) guidelines for the

treatment of locally advanced or metastatic OC is described below:
Locally advanced or metastatic (first-line)

e For patients who have a performance status of 0 to 2 and no significant comorbidities,
palliative chemotherapy with doublet (5-fluorouracil or capecitabine in combination with
cisplatin or oxaliplatin) or triplet (5-fluorouracil or capecitabine in combination with
cisplatin or oxaliplatin plus epirubicin) regimens is recommended for first-line systemic

treatment.24344

e Pembrolizumab in combination with platinum and fluoropyrimidine-based
chemotherapy has recently been recommended for the treatment of untreated, locally
advanced unresectable or metastatic oesophageal carcinoma in adults whose tumours
express PD-L1 with CPS 210."

Locally advanced or metastatic (second-line)

e Second-line palliative chemotherapy is recommended for patients who have
progressed on the first-line therapy; however, specific chemotherapy regimens are not

defined in the NICE clinical guidelines in the second-line setting. 24344

¢ Nivolumab monotherapy is also used at second line for the treatment of adult patients
with unresectable advanced, recurrent or metastatic OSCC after prior fluoropyrimidine-

and platinum-based combination chemotherapy.

Similar to UK guidance, guidelines from the European Society for Medical Oncology (ESMO)
recommend palliative chemotherapy in the management of advanced or metastatic OSCC.®
However, due to a lack of evidence of effectiveness, specific chemotherapy regimens are not
specified.”® During an advisory board held by BMS, there was consensus that most UK
clinicians used doublet chemotherapy regimens, including 5-fluorouracil or capecitabine in
combination with cisplatin or oxaliplatin. It was agreed that very few clinics currently offer triplet
therapy. Oxaliplatin with capecitabine was considered standard of care, as it is better tolerated

than cisplatin with 5-fluorouracil. Epirubicin is also no longer considered standard of care.?
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B.1.3.6 Nivolumab: Mechanism of action

PD-1 is an immune checkpoint protein receptor expressed at high levels on activated T-cells.
This receptor has been shown to control the inhibition of T-cell response at the effector stage
of the immune response, in the setting of human malignancy.*>*® Tumour cells can exploit this
pathway by up-regulating proteins that engage PD-1 (programmed death ligand-1 (PD-L1)
and programmed death ligand-2 (PD-L2)), to limit the activity of T-cells at the tumour site. In
one study, 18 (43.9%) of the 41 oesophageal tumours evaluated were positive for PD-L1 or
PD-L2 gene expression.®® A similar proportion is seen in Checkmate 648, where 473 patients

(48.8%) among all randomised subjects (n=970) had tumour cell PD-L1 expression of 21%.5"

Through exploitation of the PD-1 immune checkpoint inhibitor pathways, OC cells are able to
escape immune surveillance. Hence, PD-1 and its ligands may be considered as therapeutic

targets for immune-mediated therapies in OC.

Nivolumab contains the humanised, monoclonal immunoglobulin antibody (IgG4). Nivolumab
binds to the PD-1 receptor and blocks its interaction with PD-L1 and PD-L2. Nivolumab is a

checkpoint inhibitor of the PD-1 mediated T-cell response pathway.>?

B.1.3.6.1 Nivolumab: Pseudo-progression in response to checkpoint inhibitor
therapy

Conventional anti-cancer therapies typically aim to reduce the tumour burden through direct
disruption of tumour cell proliferation or induction of apoptosis. By contrast, the novel
mechanism of action of immunotherapies like nivolumab can result in different patterns of

response, including pseudo-progression.53

Due to the indirect anti-tumour mechanism associated with immunotherapies, where host
immune cells are recruited to the tumour site, the initial effect of immunotherapy may present
as increased size of existing lesions or formation of new lesions that result from the infiltration

of tumour-specific immune cells and other inflammatory cells (“pseudo-progression,”

Figure 4).54-56 This brief initial enlargement of the tumour may be followed by tumour

shrinkage or eradication.5*5°

Due to the delayed clinical response to immunotherapies, the “time to response” from
immunotherapy treatment may differ from that seen after conventional chemotherapy.>® These
differences in response patterns after immunotherapy may be prematurely misclassified as

disease progression under the WHO or RECIST criteria.>>%

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable
advanced, recurrent or metastatic previously untreated oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 29 of 174



Figure 4. Pseudo-progression response to immune checkpoint inhibitor treatment*
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B.1.3.7 Nivolumab with chemotherapy within the current clinical pathway

While chemotherapy is the standard of care at first-line for unresectable, advanced recurrent
or metastatic OSCC, it has drawbacks including lack of durable efficacy and toxicity.>” There
is no clear evidence indicating that, in the first-line setting, chemotherapy prolongs the survival
of patients with advanced OC compared with best supportive care.®® An opportunity exists to
redefine the clinical pathway for patients with OSCC by offering a therapy targeted to specific
molecular mechanisms of the tumour pathology. Nivolumab with chemotherapy would provide
a better treatment option for patients with unresectable, advanced, recurrent or metastatic
OSCC with improved survival outcomes compared to chemotherapy and a manageable

tolerability profile.

The proposed positioning of nivolumab with chemotherapy for patients with OSCC is
presented in Figure 5 with efficacy and safety supporting this change outlined in the

subsequent sections.
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Figure 5. Anticipated positioning of nivolumab with chemotherapy in the current treatment

pathway
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B.1.4 Equality considerations

It is not considered that this appraisal will exclude any people protected by equality legislation;
or lead to a recommendation that would have a different impact on people protected by
equality legislations than on the wider population; or lead to recommendations that would have

an adverse impact on people with a particular disability.
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B.2 Clinical effectiveness

Key Points

e In the Checkmate 648 trial, nivolumab with chemotherapy (NIVO-CHEMO)
significantly extended the median OS of patients with OSCC to [} months vs.
[l months) with chemotherapy (CHEMO) alone in all randomised patients. At
18 months, among all randomised patients, the OS rate in the NIVO-CHEMO
arm was - compared to - in patients who received CHEMO only.

e The survival benefit was more marked in the PD-L1 21% population, where there
was a 6-month improvement in median OS in the NIVO-CHEMO group vs.
CHEMO (il months vs. ] months).

e The safety profiles for patients treated with NIVO-CHEMO were consistent with
those of the individual agents, with no new safety signals identified. % of
patients (n=56) in the NIVO-CHEMO arm discontinued due to serious grade 3-4
adverse events compared to % (n=33) of patients in the CHEMO arm.

e Patients treated with NIVO-CHEMO reported a similar increase from baseline at
most-on treatment assessments for EQ-5D-3L utility index, EQ-5D-3L VAS,
FACT-E and FACT-G compared to patients treated with CHEMO alone.

¢ NIVO-CHEMO meets the end-of-life criteria in the patient group that would be

eligible for treatment under the proposed indication.

B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was undertaken to identify the clinical effectiveness
evidence (efficacy and safety) of interventions for the treatment of unresectable advanced
recurrent or metastatic previously untreated OSCC. Searches were originally run on January
14, 2021, and updated searches were run on October 4, 2021. Relevant studies were
identified by searching the following databases: Medical Literature Analysis and Retrieval
System Online (MEDLINE, via Ovid), Excerpta Medica dataBASE (Embase, via Ovid) and
Cochrane Central Register of Controlled Trials (via Cochrane Library). Conference
proceedings from 2019-2021 were searched using Northern Lights to identify relevant

publications from the following conferences: American Society of Clinical Oncology (ASCO),
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American Society of Clinical Oncology Gastrointestinal (ASCO Gl), European Society for
Medical Oncology (ESMO) and European Society for Diseases of the Esophagus (ESDE).
When records were not indexed on Northern lights, conference proceedings were hand
searched. Full details of the methods and processes employed to identify and select the

relevant clinical evidence are summarised in Appendix E.

The SLR identified 39 unique randomised controlled trials, across 57 publications. Of these,
45 publications representing 30 trials were excluded as they did not report outcomes for
patients with OSCC or evaluated radiotherapy. Therefore, a total of 18 publications describing

12 trials were included in the clinical SLR. The selection process is outlined in Figure 6.

All 12 included studies were randomised controlled trials (RCTs), five of which were phase |l
and six of which were phase Il (one did not report study phase). Six trials were open label,
four were double-blind and two did not report the blinding details. Three trials were
international, two trials were conducted in multiple European countries and seven trials were
conducted in a single country (China, Germany, South Korea, and US). None of the identified

studies were conducted in the UK.
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Figure 6. PRISMA flow diagram for the clinical SLR
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B.2.2 List of relevant clinical effectiveness evidence

Evidence to support the effectiveness of nivolumab in combination with chemotherapy for the
treatment of unresectable advanced, recurrent or metastatic, previously untreated OSCC is
derived primarily from CheckMate-648 (NCT03143153), shown in Table 3.

Checkmate 648 is ongoing, and future analyses will provide long-term efficacy and safety
evidence for nivolumab with chemotherapy in OSCC.
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Table 3. Clinical effectiveness evidence

Study

CheckMate 648

Study design

Phase Ill, multicentre, randomised, open-label study

Population

Adult patients with unresectable advanced, recurrent or metastatic,
previously untreated oesophageal squamous cell carcinoma.

Intervention(s)

NIVO-CHEMO: Nivolumab at a dose of 240 mg administered
intravenously (V) over 30 minutes every two weeks, with
fluorouracil and cisplatin administered every four weeks

Comparator(s)

CHEMO: Fluorouracil with cisplatin administered every four weeks

Indicate if trial supports
application for marketing
authorisation

Indicate if trial used in the
Yes . Yes
economic model

Rationale for use/non-use
in the model

Source of direct comparative evidence evaluating the efficacy of
nivolumab with chemotherapy versus chemotherapy alone in the
indicated patient population.

Reported outcomes
specified in the decision
problem

e Overall survival per BICR for all patients and patients
with tumour cell PD-L1 21%
e Progression-free survival per BICR for all patients and
patients with tumour cell PD-L1 21%
e Overall survival per investigator for all patients and patients
with tumour cell PD-L1 21%
e Progression-free survival per investigator for all patients
and patients with tumour cell PD-L1 21%
e Response rate (ORR, DOR, PFS2/TSST)
e Adverse events
e Health-related quality of life
o EQ-5D-3L utility index
o EQ-5D-3L VAS
o FACT-E

analogue scale.

DOR: duration of response; IV: intravenous; OC: oesophageal cancer; ORR: objective response
rate; PFS2: time to second progression; TSST: time to second subsequent therapy; VAS: visual

Note: Outcomes in bold are included in the economic model.
Source: Clinicaltrials.gov,% CheckMate 648 study protocol,*

B.2.3

Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Study design

A summary of the methodology for CheckMate-648 is provided in Table 4, with further details

provided in the study protocol.*
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Table 4. Summary of trial methodology

Trial number (acronym) CheckMate 648
USA, Argentina, Austria, Brazil, Canada, Chile, China, Colombia,
Location Czechia, Denmark, France, Hong Kong, Italy, Japan, Korea, Mexico,

Peru, Poland, Romania, Russia, Singapore, Spain, Taiwan, Turkey,
UK (5 centres in the UK, included 34 randomised patients )

Trial design Phase I, multicentre, randomised, open-label trial (ongoing)
Eligibility criteria for Adult patients with unresectable advanced, recurrent or metastatic,
participants previously untreated oesophageal squamous cell carcinoma.

Intervention 1 (n = 321): NIVO+CHEMO: nivolumab 240 mg Q2W IV
+ fluorouracil 800 mg/m2/day IV on Day 1 through Day 5 + cisplatin
80 mg/m2 IV on Day 1 of a 4-week cycle

. Intervention 2 (n = 325): NIVO+IPI nivolumab 3 mg/kg every 2 weeks
Trial drugs (Q2W) intravenously (IV) + ipilimumab 1 mg/kg every 6 weeks (Q6W)
v

Please note that intervention 2 is not part of this submission.

Comparator arm (n = 324*): CHEMO: fluorouracil 800 mg/m2/day IV
Day 1 through Day 5 + cisplatin 80 mg/m2
IV on Day 1 of a 4-week cycle

Disallowed: The following medications are prohibited during the study
(unless utilised to treat a treatment-related adverse event):
e Immunosuppressive agents

¢ Immunosuppressive doses of systemic corticosteroids (some
exemptions — see “Permitted”)

¢ Any concurrent anti-neoplastic therapy (i.e., chemotherapy,
hormonal therapy, immunotherapy, extensive, non-palliative
radiation therapy, or standard or investigational agents for
the treatment of OC).

¢ Botanical formulations with an approved indication for cancer
treatment [e.g., traditional Chinese medicines]; these should
be discontinued (if used) at least 2 weeks prior to
randomisation.

Permitted and disallowed e Any live / attenuated vaccine (e.g., varicella, zoster, yellow
concomitant medications fever, rotavirus, oral polio and measles, mumps, rubella
[MMRY]) during treatment and until 100 days post last dose.

Permitted:

e Topical, ocular, intra-articular, intranasal and inhalational
corticosteroids, with minimal systemic absorption.

e Adrenal replacement steroid doses (>10 mg daily
prednisone).

e A brief (< 3 weeks) course of corticosteroids for prophylaxis
or for treatment of non-autoimmune conditions is permitted.

e Regular concomitant use of bisphosphonates and RANK-L
inhibitors for prevention or reduction of skeletal-related
events in patients with bone metastasis is allowed if initiated
prior to first dose of study therapy. Palliative radiotherapy
was permitted for patients without evidence of progression
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per RECIST 1.1 provided the lesions were non-target lesions
and this was discussed and approved by the BMS Clinical
Trial Physician (Medical Monitor). Patients with evidence of
progression per RECIST 1.1 must have met criteria to
continue treatment beyond progression in order to resume
immunotherapy after palliative local therapy.

Age (< 65,265 and 2 75)

Sex

Region (Asia and non-Asia)

ECOGPS (0and 1)

Number of organs with metastasis (< 1 and = 2)
Disease stage at current diagnosis

Smoking status

Alcohol use

Pre-planned subgroups

PD-L1 CPS subgroups:

e  21%, 25% and 210%
* Patient numbers are number of patients randomised and not the number who received treatment
AE: adverse event; BMS: Bristol-Myers Squibb; ECOG: Eastern Oncology Cooperative Group; IV:
intravenous; MMR: measles, mumps, rubella; RANK-L: Receptor activator of nuclear factor kappa-
B ligand; RECIST: Response Evaluation Criteria in Solid Tumours; OC: oesophageal cancer; PD-
L1: programmed death ligand 1; PFS2: time to second progression; TSST: time to second
subsequent therapy
Source: Clinicaltrials.gov,?® CheckMate 648 study protocol,* Chau et al. 202160

CheckMate 648

Study design

CheckMate 648 is a phase lll controlled study of nivolumab with fluorouracil plus cisplatin
(NIVO-CHEMO) vs. fluorouracil plus cisplatin (CHEMO) in patients with unresectable
advanced, recurrent or metastatic previously untreated OSCC (NCT03143153).5° The
objective of the study was to evaluate the efficacy and safety of NIVO-CHEMO in this patient
population. The trial was initiated on June 29, 2017 and recruited patients at centres in multiple

countries. There were ] UK centres in the trial that recruited ] randomised patients.
Patients were randomised in a 1:1:1 ratio to treatment with:

¢ Nivolumab (240 mg every two weeks V) with fluorouracil plus cisplatin every four weeks,
¢ Nivolumab (3 mg/kg every two weeks) with ipilimumab (1 mg/kg every six weeks),

e Fluorouracil plus cisplatin every four weeks

Please note, that while CheckMate 648 also included a cohort who received nivolumab plus
ipilimumab, this is outside the scope of the proposed indication. As such, results are only
presented for the cohorts relevant to the proposed indication: the NIVO-CHEMO and CHEMO
only arms of the CheckMate 648 study.
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Patients were treated with nivolumab and chemotherapy for up to 24 months in the absence
of disease progression or unacceptable toxicity.* Chemotherapy was given until disease
progression or unacceptable toxicity. Randomisation was stratified by tumour cell PD-L1
status (= 1% vs < 1% or indeterminate/non-evaluable), region (East Asia [Japan, Korea,
Taiwan] versus the rest of Asia versus the rest of the world), ECOG performance status (0
versus 1) and the number of organs with metastasis (<1 versus 22). The study design of
CheckMate 648 is provided in Figure 7.

Figure 7. Study design of CheckMate 648

Screening Treatment Follow-up

Randomize 1-1-1

(n=939) ArmA
Esophageal cancer . Nivolumab 3 mg/kg Q2w +
. Inoperable Ipilimumab 1 mg/kg Q6W* . Treat until
advanced, recurrent 1 cycle = 2 weeks progression or
or metastatic Stratified by: Arm B unacceptable
. Squamous cell - PDL1 status Nivolumab 240 mg Q2W* + & toxicity
carcinoma of the - 1 )
h Region "I FP (Fluorouracil + Cisplatin) Qaw
esophagus -ECOGPS ~ . Follow-up data
. . . 1cycle = 4 weeks .
No prior systemic - Numnber of collection for OS
therapy for organs with
advanced disease Et N ArmC
. ECOG PSOor 1 metasiases M FP (Fluorouracil + Cisplatin) Q4w
1cycle = 4 weeks

*Treatment with nivolumab or nivolumab + ipilimumab will be limited to 2 year maximum duration

ECOG: Eastern Cooperative Oncology Group; OS: overall survival; PD-L1: programmed death ligand
1; PS: performance status; Q2W: every 2 weeks; Q4W: every 4 weeks, Q6W: every 6 weeks.
Source: CheckMate 648 study protocol,*

B.2.3.2 Eligibility criteria

Patients with unresectable advanced, recurrent or metastatic, previously untreated OSCC
were enrolled and randomised post-selection. Key eligibility criteria for patients in CheckMate
648 are provided in Table 5; please see the trial protocol for a full list of inclusion and exclusion

criteria.*
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Table 5. Key inclusion and exclusion criteria for CheckMate 648

Key inclusion criteria Key exclusion criteria

e Male or female at least 18 years of age e Patients must have recovered from the
effects of major surgery or significant
traumatic injury at least 14 days before
randomisation

e Must have histologically confirmed
squamous cell carcinoma or
adenosquamous cell carcinoma of the
oesophagus (predominant squamous e Prior malignancy requiring active
differentiation) treatment within the previous 3 years

except for locally curable cancers that

e Patients must have unresectable
have been apparently cured, such as

advanced, recurrent or metastatic

basal or squamous cell skin cancer,
OSCC . :
. superficial bladder cancer or carcinoma
e Patients must not be amenable to in situ of the prostate, cervix or breast

curative approaches such as definitive

chemoradiation and/or surgery e Patients with active, known or

suspected autoimmune disease.

» No prior systemic or anticancer therapy Patients with Type | diabetes mellitus
given as primary therapy for advanced, residual hypothyroidism due to
metastatic disease autoimmune thyroiditis only requiring

e ECOG performance status of 0 or 1 hormone replacement, skin disorders

. not requiring systemic treatment are

e Patients must h.ave at least one permitted to enrol
measurable lesion by CT or MRI per . ) . »
RECIST 1.1 criteria (radiographic e Patients with a condition requiring
tumour assessment must be performed systemic treatment with either
within 28 days prior to randomisation) corticosteroids (>10 mg daily

, . prednisone equivalent) or other

e  Tumour tissues must be provided for immunosuppressive medications within
biomarker analyses 14 days of start of study treatment.

e Patient must have PD-L1 expression Inhaled or topical steroids and adrenal
classification 21% or <1% or replacement steroid doses >10 mg daily
indeterminate as determined by the prednisone equivalent are permitted in
central lab. the absence of active autoimmune

disease

e  Prior treatment with an anti-PD-1, anti-
PD-L1, anti-PD-L2, anti-CD137 or anti-
CTLA-4 antibody or any other antibody
or drug specifically targeting T-cell co-
stimulation or checkpoint pathways

Source: CheckMate 648 study protocol,*

B.2.3.4 Study endpoints and assessments

The primary, secondary and exploratory endpoints of CheckMate-648 are provided in Table
6. Co-primary endpoints were overall survival (OS) and progression-free survival (PFS) by
blinded independent central review (BICR) in patients with tumour-cell PD-L1 expression 21%.
OS was defined as the time between the date of randomisation and the date of death due to
any reason. For patients without documentation of death, OS was censored on the last date

the patient was known to be alive.

PFS, as assessed by BICR, was defined as the time from randomisation to the date of the first

documented progressed disease (PD) or death due to any cause. Patients who died without
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a reported prior PD per BICR, and died without start of subsequent therapy, were considered
to have progressed on the date of death. Patients who did not have documented PD per BICR
per RECIST 1.1 criteria and who did not die, were censored at the date of the last evaluable
tumour assessment on or prior to initiation of the subsequent anti-cancer therapy. Patients
who did not have any on-study tumour assessments and did not die (or died after initiation of
the subsequent anti-cancer therapy) were censored at the randomisation date. Patients who
started any subsequent anti-cancer therapy without a prior reported PD per BICR were
censored at the last tumour assessment on or prior to initiation of the subsequent anti-cancer

therapy.
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Table 6. Study endpoints in CheckMate 648

CheckMate 648 study outcomes

Primary endpoints e Overall survival (OS) in patients with PD-L1 expression 21%.

e Progression-free survival (PFS) in patients with PD-L1 expression =1%.

Secondary and Secondary endpoints:
exploratory e OSin all randomised patients
endpoints e PFSin all randomised patients

e Objective response rate (ORR) in patients with PD-L1 expression 21% and in all
randomised patients

Key exploratory endpoints:
e Safety and tolerability:
o Incidence of:

Adverse events (AEs),

Serious adverse events (SAEs),

AEs leading to discontinuation

AEs leading to dose modification

Select AEs

Immune-mediated adverse events

Other events of special interest (OESI)

Deaths

o Laboratory abnormalities

e PFS as assessed by investigators in patients with PD-L1 expression 21% and all
randomised patients

e ORR as assessed by investigators in patients with PD-L1 expression 21% and
all randomised patients

e Duration of response (DOR) as assessed by BICR and by investigators in
patients with PD-L1 expression 21% and all randomised patients

e PFS2/TSST in patients with PD-L1 expression 21% and all randomised patients.

e Quality of life, measured using the E5-5D-3L descriptive system and VAS, as
well as the FACT-E questionnaire (including the Esophageal Cancer Subscale
[ECS] and FACT-G7)

Please see the study protocol for further exploratory endpoints, including biomarker
analysis, immunogenicity, and pharmacokinetics*

AE: adverse event; BICR: blinded independent central review; BOR: best overall response; CR: complete
response; DOR: duration of response; ECOG PS: Eastern Cooperative Oncology Group Performance Score;
EQ-5D-3L: EuroQol questionnaire comprising 5 dimensions, with each dimension having 3 levels; FACT-E:
Functional Assessment of Cancer Therapy-Esophageal; FACT-G7: 7-item version of FACT-General; ORR:
objective response rate; OS: overall survival; PD: progressive disease; PD-L1: programmed death ligand 1;
PFS: progression-free survival; PFS2: progression free survival after the next line of the subsequent therapy;
PR: partial response; SAE: serious adverse event; TSST: time to second subsequent therapy;

Source: CheckMate 648 protocol*

B.2.4  Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Checkmate 648: Objectives and endpoints

The primary, secondary and exploratory outcomes of the CheckMate 648 trial are defined in
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Table 6. An overview of the statistical testing is provided in Figure 8.

Figure 8. Summary of statistical testing of outcomes from CheckMate 648

NIVO + chemo - Primary endpaint MIVO + chemo vs chemao
vs chemo

Secondary endpoint NIVO + chemo vs chemo

0s
Tumor PD-L1 2 1%*
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Tumor PD-L1 2 1%¢

Overall o = 0.01
Interim o = 0.005"

o =0.015

All d(}S ized? "
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verall o = 0.01 = 0.015
Interim o = 0.009¢ B
ORR

Tumor PD-L1 2 1%

ORR
All randomized

All endpoints in the top row were tested first and in parallel. The secondary endpoints were
tested hierarchically only if the corresponding primary endpoints above were significant. 100%

of a was passed from successful hypotheses to next endpoint(s) as indicated by the arrows.

B.2.4.2 Sample size and power calculation

Sample size calculations assumed that the prevalence of patients with PD-L1 21% was
approximately 50%, and the proportion of subjects with (= 1%) or without (<1% or

indeterminate) PD-L1 expression was monitored during enrolment.

The study sample size was based on the primary objectives. For both experimental arms, the
same OS and PFS distributions were assumed. A piecewise mixture cure rate model was
used for the design setup, with cure rates in the experimental arms of 15% for OS in PD-L1
21%, 10% for OS in PD-L1 <1%, and 0% for PFS per BICR. As a result, for the NIVO-CHEMO
vs CHEMO comparisons:
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. . PFS events in approximately 313 subjects with PD-L1 21% would provide
approximately 90% power to detect an average hazard ratio (HR) of 0.62 with a Type |

error of 1.5% (two-sided).

° . OS events in approximately 313 subjects with PD-L1 21% would provide approximately

90% power to detect an average HR of 0.6 with a Type | error of 1% (two-sided).

In case the significance level from the corresponding primary endpoint in patients with PD-L1

21% was passed to the secondary endpoint in all randomised subjects:

° . PFS events in approximately 626 patients (all comers) would provide approximately

90% power to detect an average HR of 0.72 with a Type | error of 1.5% (two sided);

° . OS events in approximately 626 patients (all comers) would provide approximately 94%

power to detect an average HR of 0.68 with a Type | error of 1% (two sided).

To have approximately 313 randomised patients with PD-L1 21% for each comparison,
approximately 470 patients with PD-L1 21% needed to be randomised in a 1:1:1 ratio in the 3
arms. This translated to a total of approximately 939 patients (with any PD-L1 result) to be
randomised in a 1:1:1 ratio to the NIVO-IPI, NIVO-CHEMO or CHEMO arms. Assuming a
piecewise constant accrual rate, it was estimated that these 939 patients would be accrued

within 29 months.

B.2.4.2 Timing of analysis of primary endpoints

Although the same treatment effect was assumed for the comparison of NIVO-CHEMO with
the control arm (CHEMO), observed treatment effects may vary. Therefore, the primary
outcomes (OS, PFS) observed in the CHEMO arm only were used to determine the timing of

the interim and final efficacy analyses.

Final PFS analysis was planned when ] events by BICR were observed among the patients
with PD-L1 expression = 1% in the CHEMO arm. This was expected to be reached after

approximately 33 months.

Final OS analysis was planned when [l cvents were observed among the patients with PD-
L1 expression = 1% in the CHEMO arm. This was expected to be reached after approximately
49 months.

However, Revised Protocol 05 specified that if the planned number of PFS events per BICR

was unlikely to be reached for unforeseen reasons, the final PFS per BICR analysis could
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occur when at least 12 months minimum follow-up (defined as the time from the date when
the last patient was randomised to the clinical cut-off date) was reached. Indeed, the primary
analyses of final PFS per BICR and interim analysis of OS in all randomised subjects with
tumour cell PD-L1 expression =2 1% were triggered on the basis of achieving 12 months
minimum follow-up. Given the study outcomes at that time, the OS interim analysis (lA) is

considered as the OS final analysis.

As planned, OS and PFS in all randomised subjects were tested formally only if significance

level was to be passed on them.

B.2.4.3 Protection of Type | error across primary and secondary endpoints

The co-primary and secondary endpoints were tested using the Bonferroni-based graphical

approach by Maurer and Bretz (2013)."
NIVO-CHEMO vs CHEMO:

e For PFS: since the primary endpoint of PFS in patients with PD-L1 21% was significant
at the 2-sided alpha level 0.015 (p-value: 0.0023), then the secondary endpoint of PFS
in all randomised patients was tested with the 2-sided alpha level 0.015 passed from
the primary endpoint. Since the secondary endpoint of PFS was not significant at the
2-sided alpha level 0.015 (p-value: 0.0355), the subsequent secondary endpoints ORR
in all randomised patients with PD-L1 21% and in all randomised patients were not

formally tested.

o For OS in patients with PD-L121: the observed number of OS events in patients with
PD-L1 21% at interim analysis was 219 [87.6% of the target of 250 OS events]. With
the initial allocated overall alpha of 0.01, the significance level was 0.005 for OS IA

using O’Brien-Fleming alpha spending function.

e For OS in all randomised patients: Since the primary endpoint of OS was significant
at the |IA 2-sided alpha level 0.005 (p-value<0.0001), then the secondary endpoint of
OS in all randomised patients was tested with the overall 2-sided alpha level of 0.01
passed from the primary endpoint. The observed number of OS events in all
randomised patients at IA was 441 [85.8% of the target of 514 OS events]. With the
overall alpha of 0.01, the significance level was 0.009 for OS IA in all randomised

patients using Pocock alpha spending function.
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B.2.4.4 Analysis of primary endpoints

OS and PFS (as assessed by BICR) in all subjects with PD-L1 = 1% were compared between
NIVO-CHEMO and CHEMO using a two-sided log-rank test, stratified by the following

stratification factors:
e ECOG performance status (0 vs. 1)
e Number of organs with metastases (< 1 vs. 2 2)

Note that although randomisation of the study population was stratified by region (East Asia
vs Rest of Asia vs Rest of World), region was excluded from all stratified analyses due to small

sample size in Rest of Asia.

For each comparison, the HRs of PFS per BICR and OS with its associated two-sided 100(1-
a)% confidence intervals (Cls) were estimated via a stratified Cox model with treatment arm

as the only covariate in the model.

Median OS and PFS for each treatment arm were estimated and plotted using the Kaplan-
Meier (KM) product-limit method. Median OS and PFS along with 95% ClIs were constructed

based on a log-log transformed ClI for the survival function.
Additional analyses of OS and PFS
Additional analyses of OS and PFS included the following:

o Assessment of consistency of treatment effects in different subsets via a “forest” plot
of the OS and PFS unstratified HR (and 95% CI) in the following subgroups: age
category, sex, race, region, ECOG PS, weight category, disease stage at initial
diagnosis, histologic grade at initial diagnosis, histological classification at initial
diagnosis, location at initial diagnosis, disease status at current diagnosis, smoking
status, alcohol use, number of organs with metastases at baseline, time from initial
disease diagnosis to randomisation, prior surgery (excluding biopsy), and prior

radiotherapy.

e OS and PFSrates at 3, 6, 9, and 12 months estimated using KM estimates on the OS
and PFS curves for each randomised arm, with associated two-sided 95% Cls
calculated using Greenwood’s formula. Minimum follow-up must have been

approximately longer than or equal to the timepoint to generate the rate.
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B.2.4.5 Analysis of secondary endpoints

There are four secondary endpoints:

OS in all randomised patients

PFS by BICR in all randomised patients

ORR by BICR in all randomized patients with PD-L1 2 1%

ORR by BICR in all randomised patients
Analyses for each of these endpoints were performed by treatment group as randomised.
OS and PFS

If any of the primary endpoints was significantly superior, the corresponding secondary
endpoint of OS and PFS per BICR in all randomised subjects was compared using a two-

sided log-rank test at the allocated significance level, stratified by:

e All randomised patients: ECOG PS, number of organs with metastases, and PD-L1

expression (2 1% vs < 1% or indeterminate)

For each comparison, the HR with its associated two-sided 95% CIl was estimated via a
stratified Cox model with treatment arm as the only covariate in the model. OS and PFS for
each treatment arm were estimated and plotted using the KM product-limit method. Median
OS and PFS with associated two-sided 95% Cl were constructed based on a log-log

transformed CI for the survival function.

The same additional analyses were carried out for OS and PFS in all randomised patients as
for OS and PFS in all randomised patients with PD-L1 21%.

ORR

ORR (as assessed by BICR) in patients with PD-L1 21% and in all randomised patients was
to be tested only if significance level is passed on them. ORR was computed in each treatment
group along with the exact 95% CI using Clopper-Pearson method. An estimate of the
difference in ORRs and corresponding 95% CIl were calculated using Cochran-Mantel-
Haenszel (CMH) methodology and adjusted by the stratification factors. The stratified odds
ratios (Mantel-Haenszel estimator) between the treatments were provided along with the 95%
Cl.
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B.2.4.6 Safety analysis

Safety analyses were performed for all treated patients by treatment group, unless otherwise
specified. AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA)
Version 23.1. AEs and laboratory values were graded for severity according to the National
Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE) version
4.0. All on-study AEs, treatment-related AEs, SAEs, and treatment-related SAEs were
tabulated using worst grade per NCI CTCAE version 4.0 criteria by System Organ Class
(SOC) and Preferred Terms (PT). In the AE summary tables, unless otherwise specified,
subjects were counted only once at the PT, only once at the SOC, and only once at the subject

level for the counting of total number of subjects with an AE.

B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

The clinical effectiveness evidence provided in this submission is derived from a large
phase lll trial conducted in line with the requirements of regulatory bodies. The complete

quality assessment of CheckMate 648 is summarised in
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Table 7. A quality assessment of the trials identified during the clinical SLR was conducted
based on the Centre for Reviews and Dissemination’s (CRD’s) guidance and used to inform

the indirect treatment comparison (ITC); additional detail is provided in Appendix E.
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Table 7. Quality assessment results for CheckMate 648

CheckMate 648 (NCT03143153)

Was randomisation carried out
appropriately?

Yes, all eligible patients were randomised in a 1:1:1 ratio using
interactive response technology. Randomisation was stratified
by PD-L1 status (=1% or <1%), region (East Asia [Japan,
Korea, Taiwan], rest of Asia and rest of world), ECOG
performance status (0 or 1), and the number of organs with
metastasis (<1 or 22).

Was the concealment of
treatment allocation adequate?

No, the study was open label as a safety measure, so that
prompt and accurate assessment of the unique toxicities
associated with study treatments could be conducted.

Were the groups similar at the
onset of the study in terms of
prognostic factors?

Yes, the baseline characteristics of the two treatment arms
were generally balanced (see Table 9).

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

No, the study was open label as a safety measure, so that
prompt and accurate assessment of the unique toxicities
associated with study treatments could be conducted.

Were there any unexpected
imbalances in dropouts between
groups?

No, a similar number of patients discontinued in both study
arms (see Table 8).

Is there any evidence to suggest
that the authors measured more
outcomes than they reported?

No, all measured outcomes have been reported.

Did the analysis include an
intention-to-treat analysis? If so,
was this appropriate and were
appropriate methods used to
account for missing data?

Yes, an appropriate ITT analysis was conducted and the
methods to account for missing data were also appropriate.

Adapted from Systematic reviews: CRD's guidance for undertaking reviews in health care (University of York

Centre for Reviews and Dissemination)6?

B.2.6 Clinical effectiveness results of the relevant trials

Evidence for the clinical efficacy of nivolumab with chemotherapy is derived from the
CheckMate 648 study, a phase lll randomised trial. The design and methodology for
CheckMate 648 are described in Section B.2.3.

B.2.6.1 CheckMate 648: Patient disposition

A total of 1,358 patients were enrolled and 970 were randomised to receive either nivolumab
with chemotherapy (n=321), nivolumab with ipilimumab (n=325) or chemotherapy alone
(n=324). In the NIVO-CHEMO arm, 11 (3.4%) patients were randomised but not treated,
compared to 20 (6.2%) in the CHEMO arm.™ At the database lock in | EGEGzG:N 11 4%)
patients in the NIVO-CHEMO arm were continuing treatment, compared to 0 (0%) in the
CHEMO arm.
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A summary of patient disposition is provided in Table 8.

Table 8. CheckMate 648: patient exposure and disposition ([ IGzGzNzG)

NIVO-CHEMO CHEMO
Number of patients (randomised) n 321 324
Number of treated patients n 310 304
Discontinued treatment n (%) ] I
Disease progression (%) I N
AE related to treatment (%) I ]
AE not related to treatment (%) ] ]
Patient request (%) ] I
Other* (%) I ]
Median duration of treatment I I
(range), months
>3 months I I
>6 months I ]
>9 months I N
>12 months I N
AE: adverse event; CHEMO: chemotherapy; NIVO-CHEMO: nivolumab with chemotherapy
*Includes patients still on treatment and patients off treatment continuing in the follow-up period
Note: Percentages are given against the treated population
Source: CheckMate 648 ﬁ Summary data'®

B.2.6.2 CheckMate 648: Baseline patient characteristics

The demographics and baseline characteristics of patients enrolled in CheckMate 648 are
summarised in Table 9. A total of 970 patients were randomised. At database lock
(). the minimum follow-up was 20 months.

The median age in the NIVO-CHEMO was 64 (range: 40-90) compared to 64 (range: 26-81)
in the CHEMO arm. There was similar proportion of patients aged above and below 65 years.
Most patients were male (78.8% in the NIVO-CHEMO arm and 84.9% in the CHEMO arm).
The predominant histological type was squamous cell carcinoma (96.9% in the NIVO-CHEMO
arm and 98.1% in the CHEMO arm). Geographically, the largest proportion of patients came
from East Asia (JJl|% in the NIVO-CHEMO arm and Jl|% in the CHEMO arm), followed by
the rest of the world (29.9% and 30.2%, respectively) and the rest of the Asia (Jl|% and %,
respectively). There was an equal distribution of patients with PD-L1 expression of <1% and
21% in all treatment groups. Patients randomised to receive NIVO-CHEMO were overall
comparable to patients randomised to receive CHEMO in terms of baseline characteristics.

Disease stage at initial entry as well as disease status were also similar between the groups.
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Table 9. Characteristics of participants in the CheckMate 648 trial across treatment groups in
all randomised patients

Baseline characteristic NIVO-CHEMO CHEMO
Cohort size 321 324
Age Median (range), years 64 (40-90) 64 (26-81)
Sex Male n (%) 253 (78.8) 275 (84.9)
White 85 (26.5) 84 (25.9)
Black 1(0.3) 6(1.9)
Race, n (%) Asian 227 (71) 227 (70)
Other 6(1.9) 6 (1.9)
Geographic Asia 225 (70) 226 (70)
location, n (%) Rest of world 96 (29.9) 98 (30.2)
0 150 (46.7) 154 (47.5)
ECOGPS,n (%) 171 (53.3) 170 (52.5)
Squamous cell carcinoma 311 (96.9) 318 (98.1)
:i(soz;logical type, ["Adenosquamous cell carcinoma | |
Other - l
Tumour cell PD- 21% 158 (49.2) 156 (48.4)
:;) )gXPFGSSiO", n <19% 163 (50.8) 166 (51.6)
(1)
Disease stage at Stage I- N
initial diagnosis, n | Stage IV |
(%) Not reported ]
De novo metastatic 184 (57.3) 187 (57.7)
Disease status at | Recurrent — distant 72 (22.4) 60 (18.5)
study entry, n (%) | Recurrent — loco-regional 21 (6.5) 25(7.7)
Unresectable advanced 44 (13.7) 52 (16.0)
Number of organs | <1 158 (49.2) 158 (48.8)
with metastases, [ 163 (50.8) 166 (51.2)
n (%)
Location at initial | Upper thoracic
diagnosis, n (%) | "Middle thoracic
Lower thoracic
Gastroesophageal junction
Not reported
CHEMO: chemotherapy; ECOG PS: Eastern cooperative oncology group performance scale; NIVO-CHEMO:
nivolumab with chemotherapy;
* does not include indeterminate patients

B.2.6.3 CheckMate 648: Results

At the database lock (). minimum follow-up was 20 months. A summary of the key
primary outcomes (OS and PFS for the patients with PD-L1 = 1%) from CheckMate 648 is
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provided in Table 10 and the secondary outcomes (OS and PFS for all randomised patients)

are provided in Table 11.

Table 10. CheckMate 648: primary outcomes, randomised patients with tumour cell PD-L1 21%

Endpoint ] I
NIVO- CHEMO NIVO- CHEMO

CHEMO (n=157) CHEMO (n=157)
(n=158) (n=158)

Events, n (%) I e 98 (62) 121 (77.1)

Median OS (95% Cl), * 15.4 9.1

months I (11.9,19.5) | (7.7,10.0)

12-month OS rate (95% * * 0.54 NA

0s Cl), % (0.37, 0.8)
o 0.5

HR (99.5% ClI) ] [ | (0.4, 0.71) NA

Stratified 2-sided log-

rank test p-value I I <0.001 NA

Events, n (%) I e 117 (74.1) 100 (63.7)

o 0.7
HR (95% CI) _ l (0.5, 0.9) NA
Median (95% Cl) B B | oo
BICR PFS rate (95% Cl) at 12 * * 25.41 10.45

months (18.2,22.2) (4.7,18.8)

PFS rate (95% Cl) at18 _

months ] - -

Stratified 2-sided log-

rank test p-value I I 0.002 NA

Cl: confidence internal; BICR: blinded independent central review; OS: overall survival; PFS:
progression-free survival.
Source: CheckMate 648 [l Summary data, ™ Doki et al. (2022)83
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Table 11. CheckMate 648: secondary outcomes, all randomised patients

rank test p-value

Endpoint ] I
NIVO- CHEMO NIVO- CHEMO
CHEMO (n=324) CHEMO (n=324)
(n=321) (n=321)
Events, n (%) I I 209 (65.1) 232 (71.6)
Median OS (95% Cl), 13.2 10.7
months (11.1,15.7) | (9.4,11.9)
12-month OS rates * * 53.53 4432
0s (95% Cl), % (47.8,58.9) | (38.6,49.9)
o ] | 0.7 NA
HR (99.5% Cl) (06, 1.0)
Stratified 2-sided log- | | 0.0021 NA
rank test p-value
Events, n (%) I N 235(73.2) | 210 (64.8)
o ] | 0.8 NA
HR (95% Cl) (0.6, 1.0)
- o I 5.8 5.6
Median (95% CI) (5.6, 7.0) (4.3, 5.9)
PFS per 23.62 16.02
i [ Prs at o5t o 2 = ik ARG
28.95) 21.86)
PFS rate (95% Cl) at 18 - -
months
Stratified 2-sided log- | | 0.0355 NA

Cl: confidence internal; BICR: blinded independent central review; OS: overall survival; PFS:
progression-free survival.
Source: CheckMate 648 [l Summary data’® Doki et al. (2022)63

B.2.6.3.1 Overall survival

In the subgroup of patients with tumour cell PD-L1 21%, treatment with NIVO-CHEMO

demonstrated a statistically significant improvement in OS in comparison to CHEMO alone

(I <dian OS 15.4 months compared to 9.1 months; HR: 0.54 [0.37, 0.80], p <

0.0001) (Table 10). A similar improvement in OS was also observed at the 20-month minimum

follow-up (DBL | (median OS ] months compared to ] months; HR:

) (T=ble 10).

A similar clinically relevant improvement in OS was also observed in all randomised patients

treated with NIVO-CHEMO compared to CHEMO (median OS ] months compared to [Jli}
months; HR: | ) (Table 11). The corresponding Kaplan-Meier plots are presented
in Figure 9 and Figure 10.
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Figure 9. Overall survival in the NIVO-CHEMO and CHEMO arms — patients with tumour cell
PD-L121%

Statistical model for hazard ratio and p-value: stratified Cox proportional hazard model and stratified
log-rank test.

Symbols represent censored observations

Stratification factors are ECOG Performance Status (0 vs 1), number of organs with metastases (<1
vs 22) as recorded in IRT.

Source: CheckMate 648 [ Summary data'
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Figure 10. Overall survival in the NIVO-CHEMO and CHEMO arms - all randomised patients

Statistical model for hazard ratio and p-value: stratified Cox proportional hazard model and stratified
log-rank test.

Symbols represent censored observations

Stratification factors are ECOG Performance Status (0 vs 1), number of organs with metastases (<1
vs 22) as recorded in IRT.

Source: CheckMate 648 | summary data'®
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B.2.6.3.2 Progression-free survival

Treatment with NIVO-CHEMO demonstrated a statistically significant improvement in PFS per
BICR when considering patients with tumour cell PD-L1 21% (primary PFS definition)
compared with the CHEMO arm (] DBL: HR: 0.65 [95% CI: 0.46, 0.92], P < 0.0001).

The PFS benefit was maintained for the | IOBL (HR: ).

When considering all randomised patients who received NIVO-CHEMO, the prespecified
significance boundary for PFS per BICR was not met in the | | N o- I DBLs.

The corresponding Kaplan-Meier plots are presented in Figure 11 and Figure 12.

Figure 11. Progression-free survival (per BICR) in the NIVO-CHEMO and CHEMO arms - tumour
cell PD-L1 21%

Statistical model for hazard ratio and p-value: stratified Cox proportional hazard model and stratified
log-rank test.

Symbols represent censored observations

Stratification factors are ECOG Performance Status (0 vs 1), number of organs with metastases (<1
vs 22), PD-L1 status (21% vs. <1% or indeterminate) as recorded in IRT.

Source: CheckMate 648 || sunmary data'®
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Figure 12. Progression-free survival (per BICR) in the NIVO-CHEMO and CHEMO arms - all
randomised patients

Statistical model for hazard ratio and p-value: stratified Cox proportional hazard model and stratified
log-rank test.

Symbols represent censored observations

Stratification factors are ECOG Performance Status (0 vs 1), number of organs with metastases (<1
vs 22), PD-L1 status (1% vs. <1% or indeterminate) as recorded in IRT.

Source: CheckMate 648 [ Summary data'

B.2.6.3.3 Objective response rate and duration of response

In all randomised patients with tumour cell PD-L1 expression 21%, an improvement in BICR-
assessed ORR (95% Cl) was observed with NIVO-CHEMO () copared
to CHEMO (I Coplete responses by BICR were observed in
;) patients in the NIVO-CHEMO arm, and [JJll%) patients in the CHEMO arm (Table
12).

In all randomised patients, an improvement in BICR-assessed ORR (95% CI) was observed

with NIVO-CHEMO (. l) compared to CHEMO ). Conmplete

responses by BICR were observed in || (ll|%) patients in the NIVO-CHEMO arm and
) patients in the CHEMO arm (Table 12).

Table 12. ORR by BICR results from the statistical testing hierarchy

Endpoint NIVO-
CHEMO

A

=}

1

—

o

®

N

il

p—
5 0O
¥
a=
N
- O

ORR, %
95% ClI

Best overall response, %

Patients with Complete response

tumour cell PD- Partial response
L121%

Stable disease

Progressive disease

Not evaluable

Median time to response® (range), months
ORR, %
95% Cl

All randomised
patients Best overall response, %

Complete response
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Partial response

Stable disease

Progressive disease

Not evaluable

Median time to response® (range), months

ClI: confidence internal; CR: complete response; ORR: objective response rate.
Source: CheckMate 648 i Summary data'3

a. Randomised patients who had target lesion measurements at baseline per BICR assessment

b. Time to response was defined as the time from the start of treatment to the first objective tumour
response

Among patients with PD-L1 21, median DOR by BICR (95% CI) was I 1 onths for
patients in the NIVO-CHEMO arm compared to || ) months in the CHEMO arm (Table
13). Among all responders, median DOR by BICR (95% Cl) was |l months for NIVO-

CHEMO vs. ) ronths for CHEMO (Table 13).

Table 13. DOR by BICR results from the statistical testing hierarchy

Endpoint NIVO-CHEMO CHEMO
All randomised Median DOR, months . .
patients with tumour 5
cell PD-L121% 95% Cl o .
All randomised Median DOR, months [ [
patients 95% ClI [ [
Cl: confidence internal; DOR: duration of response; Max: maximum; Min: minimum; .
Source: CheckMate 648 [ Summary data’s

B.2.6.3.4 Health-related quality of life (HRQoL)

Changes to patients’ quality of life (QoL) were recorded during the CheckMate 648 trial using
the EQ-5D-3L utility index and visual analogue scale (VAS), and Functional Assessment of

Cancer Therapy-Esophageal (FACT-E) instrument.®3

Among patients with PD-L1 21%, at baseline, mean (SD) EQ-5D-3L Utility Index scores were
similar across the NIVO-CHEMO and CHEMO arms. The mean change from baseline
increased during the on-treatment period in both the NIVO-CHEMO arm and the CHEMO arm.
These improvements in mean EQ-5D-3L utility index scores were sustained longer and
surpassed the minimally important difference (MID) threshold more often in the NIVO-CHEMO
arm compared to the CHEMO arm.
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A longitudinal mixed-model analysis of FACT-E scores through week 49 showed an overall
increase in least-squares mean change from baseline with NIVO-CHEMO (4.98 points; 95%
Cl, 2.68 to 7.27) and CHEMO (1.54 points; 95% ClI, —=1.26 to 4.33) in the overall population.®?
However, these improvements from baseline were not clinically meaningful, indicating that

health-related QoL was maintained during the treatment period.

Except at baseline, the proportion of patients who reported not being bothered by treatment
side-effects over time was similar in those with NIVO-CHEMO to those with CHEMO.%3

EQ-5D-3L utility index

The EQ-5D index is a standardised index instrument to measure self-reported health status

and functioning.
Patients with PD-L121%

Among patients with PD-L1 21%, at baseline, mean (SD) EQ-5D-3L Utility Index scores
(based on the UK value set) were similar across for the NIVO-CHEMO arm ([ ) and
CHEMO arm (). The mean change from baseline increased during the on-treatment
period in the NIVO-CHEMO arm and the CHEMO arm (Figure 13).

Improvements in mean EQ-5D-3L utility index scores were sustained longer and surpassed
the minimally important difference (MID) threshold more often in the NIVO-CHEMO arm
compared to the CHEMO arm. Except for Weeks 3, 5 and 7, mean changes from baseline
increased at all on-treatment assessments from Week 13 through Week 85 for the NIVO-
CHEMO arm. Except for Weeks 3, 31, and 37, mean changes from baseline increased during
the on-treatment period for subjects in the CHEMO arm. Increases above the MID threshold
(0.08) were observed at Weeks 79 and 85 for the NIVO-CHEMO arm. A decrease below the
MID threshold (0.08) at Week 31 was seen in the CHEMO arm. Mean decreases from baseline

were observed in the NIVO-CHEMO arms at follow-up visits 1 and 2.
All randomised patients

Among all randomised patients, at baseline, mean (SD) EQ- 5D-3L Utility Index scores for the
NIVO-CHEMO arm () were similar to those in the CHEMO arm (). The
mean change from baseline increased in the NIVO-CHEMO arm and the CHEMO arm (Figure
14).

Improvements in mean EQ-5D-3L utility index scores were sustained longer and surpassed
the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO arm. Except for Week
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3, mean changes from baseline increased at all on-treatment assessments starting at Week
5 through Week 97 for the NIVO-CHEMO arm and Week 5 through Week 49 for the CHEMO
arm. The NIVO-CHEMO arm was above the minimally important difference (MID) threshold
(0.08) in Weeks 79, 91, and 97. The CHEMO arm was above the MID threshold at Week 49.
Mean decreases from baseline were observed in the NIVO-CHEMO and CHEMO arms at

follow-up visits 1 and 2.
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Figure 13. Mean changes in EQ-5D-3L utility index score from baseline — patients with PD-L1 21

Error bars represent standard error of the mean
Only timepoints where data is available for =5 patients in each treatment group are plotted.
Horizontal reference line indicates the minimum important difference (MID) considered a change of 20.08 points from baseline
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Figure 14. Mean changes in EQ-5D-3L utility index score from baseline — all randomised patients

Error bars represent standard error of the mean
Only timepoints where data is available for =5 patients in each treatment group are plotted.
Horizontal reference line indicates the minimum important difference (MID) considered a change of =0.08 points from baseline
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EQ-5D-3L VAS

Patients with PD-L1 21%

For patients with PD-L1 21, improvements in mean EQ-5D-3L VAS scores were sustained
longer and surpassed the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO
arm (Figure 15).

At baseline, mean (SD) EQ-5D-3L VAS scores were similar for the NIVO-CHEMO arm
() =nd the CHEMO arm () arms. Except for Week 3, mean changes from
baseline increased at all on-treatment assessments with = 10 patients from Week 5 through
Week 85 for the NIVO-CHEMO arm. Except for Week 37, mean changes from baseline
increased at all on-treatment assessments with = 10 patients from Week 3 through Week 37
in the CHEMO arm.

Increases above the MID threshold (7.0) were demonstrated at Week 79 for the NIVO-CHEMO
arm. Mean decreases from baseline were observed in the NIVO-CHEMO arm at follow-up visit
2 and in the CHEMO arm at follow-up visits 1 and 2.

All randomised patients

For all randomised patients, improvements in mean EQ-5D-3L VAS scores were sustained
longer and surpassed the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO

arm (
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Figure 16).

At baseline, mean (SD) EQ-5D-3L VAS scores for the NIVO-CHEMO arm ([ ) were
similar to those in the CHEMO arm (). Mean changes from baseline increased at all
on-treatment assessments where 210 patients completed surveys, starting at Week 3 for
NIVO-CHEMO through Week 97 vs Week 3 for CHEMO subjects through Week 49.

Increases above the MID threshold (7.0) were demonstrated at Weeks 91 and 97 for the NIVO-
CHEMO arm. Mean decreases from baseline were observed in the NIVO-CHEMO and

CHEMO arms at follow-up visits 1 and 2.
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Figure 15. Mean change in overall self-reported health status EQ-VAS from baseline - patients with PD-L121

Error bars represent standard error of the mean
Only timepoints where data is available for =5 patients in each treatment group are plotted.
Horizontal reference line indicates the minimum important difference (MID) considered a change of 20.08 points from baseline

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable advanced, recurrent or metastatic previously untreated
oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 65 of 174



Figure 16. Mean change in overall self-reported health status EQ-VAS from baseline - all randomised patients

Error bars represent standard error of the mean
Only timepoints where data is available for =5 patients in each treatment group are plotted.
Horizontal reference line indicates the minimum important difference (MID) considered a change of =0.08 points from baseline
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FACT-E

Scores for the FACT-G physical, family, social and emotional well-being subscales were
combined to produce a FACT-G total score for each treatment arm, which provides an overall
indicant of generic HRQoL. The FACT-G and ECS score were combined to produce a total

score for the FACT-E, which provides a composite measure of general and targeted HRQoL.
Patients with PD-L1 21

In patients with PD-L1 =21, at baseline, mean (SD) FACT-E scores for the NIVO-CHEMO
() 2nd CHEMO () 2rs were similar.®* Except for Week 3, mean changes
from baseline increased at all other on-treatment assessments (with =2 10 patients) from Week
5 through Week 85 for the NIVO-CHEMO arm and from Week 5 through Week 37 for the
CHEMO arm.

The NIVO-CHEMO arm demonstrated increases above the MID threshold (9.1) from Weeks
31 through 85. Mean decreases from baseline were observed in the NIVO-CHEMO and
CHEMO arms at follow-up visits 1 and 2.

All randomised patients

In all randomised patients, at baseline, mean (SD) FACT-E scores for the NIVO-CHEMO arm
() =nd CHEMO arm (I) \ere similar.? Except for Week 3, mean changes
from baseline increased at all other on-treatment assessments (with = 10 patients) from Week
5 through Week 97 for the NIVO-CHEMO arm and from Week 5 through Week 49 for the
CHEMO arm.

The NIVO-CHEMO arm demonstrated increases above the MID threshold (9.1) at Weeks 43
through 97. Mean decreases from baseline were observed in the NIVO-CHEMO and CHEMO

arms at follow-up visits 1 and 2.
FACT-E ECS

The 17-item disease-specific FACT-E ECS assesses concerns related to swallowing,
vocalization, breathing, dry mouth, eating, disrupted sleep due to coughing, stomach pain, and

weight loss.
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Patients with PD-L1 21

In patients with PD-L1 21, FACT-E ECS mean (SD) total baseline scores for the NIVO-
CHEMO () =nd CHEMO (I) arms were similar.®

Mean changes from baseline for the NIVO-CHEMO arm increased at all on-treatment
assessments (with =2 10 patients) through Week 85 with increases greater than the MID
threshold (4.0) at Weeks 13 and 25 through 85.

For the CHEMO arm, mean changes from baseline increased at all on-treatment assessments
(with =2 10 patients) through Week 37 with increases greater than the MID threshold (4.0) at
Weeks 13 through Week 37.

At follow up visits 1 and 2, increases in mean changes from baseline were observed in the
NIVO-CHEMO arm at both visits whereas the CHEMO arm showed a decrease at both follow-

up visits.

During survival follow-up visits, mean changes from baseline for the NIVO-CHEMO arm were
increased through visit 4 (with = 10 patients). There was an increase greater than the MID
threshold (4.0) at follow-up visit 4. Mean changes from baseline for the CHEMO arm were
increased during the survival follow-up through follow-up visit 3 (with = 10 patients). Increases

greater than the MID threshold (4.0) were seen at survival follow-up visits 1 and 2.
All randomised patients

In all randomised patients, FACT-E ECS total mean (SD) baseline scores for the NIVO-
CHEMO arm () and CHEMO arm () were similar.®

Mean changes from baseline for the NIVO-CHEMO arm increased at all on-treatment
assessments (with = 10 subjects) through Week 97, a change greater than the MID (4.0)
threshold at Weeks 13 through 97.

For the CHEMO arm, mean changes from baseline increased at all on-treatment assessments
(with = 10 patients) through Week 49, with a change greater than the MID (4.0) threshold at
Weeks 25 through 49.

At follow-up visit 1 and 2, increases in mean changes from baseline were observed in the

NIVO-CHEMO group, whereas the CHEMO arm showed a decrease at both follow-up visits.
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Mean changes from baseline for the NIVO-CHEMO arm were increased during the survival
follow-up through follow-up visit 5 (with = 10 patients). At survival follow-up visit 4, the increase
was greater than the MID (4.0). Mean changes from baseline for the CHEMO arm were
increased during the survival follow-up through follow-up visit 6 (with =2 10 patients). Increases

of greater than 4.0 were seen at survival follow-up visits 2 through 6.
FACT-E GP5

The FACT-E GP5 item is a key PRO measure that assesses the overall bother associated

with the side-effects of treatment.
Patients with PD-L1 21

In patients with PD-L1 =1, at baseline, patients in the NIVO-CHEMO arm selected “not at all”
25 of the time and “a little bit” % for a total of % patients identifying as bothered “only
a little” or “not at all” by treatment side effects.®* Except for Week 43, the combined score
remained above % during the on-treatment period (with > 10 patients) and went above [J%

multiple times through Week 97.

Patients in the CHEMO arm had better baseline scores with [ selecting “not at all” and
Bl “a little bit” (Total = J%). However, the combined score was never above % during
the on-treatment period (with = 10 patients) through Week 49 and dropped under [|% at Week
37.

All randomised patients

In all randomised patients, at baseline, patients in the NIVO-CHEMO arm selected “not at all”
2 of the time and “a little bit” [ for a total of % patients identifying as bothered “only
a little” or “not at all” by treatment side effects.®* The combined score remained above %
during the on-treatment period (with = 10 patients) and went above []% multiple times through
Week 97.

At baseline, subjects in the CHEMO arm selected “not at all” [J§% and [l “a little bit’
(combined total = [Jl|%). However, the combined total score was never above [§% during the
on-treatment period (with = 10 patients) through Week 49 and was under % at multiple time

points.

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable
advanced, recurrent or metastatic previously untreated oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 69 of 174



FACT-G7

The 27-item FACT-General (FACT-G) generic cancer-related core measure assesses
symptoms and treatment-related effects impacting physical well-being (PWB; seven items),
social/family well-being (SWB; seven items), emotional well-being (EWB; six items), and
functional well-being (FWB; seven items). Seven of these items comprise the FACT-G7, an
abbreviated version of the FACT-G that provides a rapid assessment of general HRQoL in

cancer patients.
Patients with PD-L1 21

In patients with PD-L1 21, at baseline, mean (SD) FACT-G7 scores were similar between the
NIVO-CHEMO arm () and CHEMO arm () .5 Except for Week 3, mean
changes from baseline increased at all other on-treatment assessments (with 210 patients)
from Week 5 through Week 85 for the NIVO-CHEMO arm and from Week 5 through Week 37
for the CHEMO arm. Mean decreases from baseline were observed in the NIVO-CHEMO and
CHEMO arms at follow-up visits 1 and 2. Except for follow-up visits 1 and 2 in the CHEMO
arm, mean change from baseline decreased at all other survival follow-up visits (with 210
patients) for both the NIVO-CHEMO and CHEMO arms.

All randomised patients

In all randomised patients, at baseline, mean (SD) FACT-G7 scores for the NIVO-CHEMO
arm () were similar to those in the CHEMO arm () ¢ Except for Week 3,
mean changes from baseline increased at all other on-treatment assessments (with 210
subjects) from Week 5 through Week 97 for the NIVO-CHEMO arm and from Week 5 through
Week 49 for the CHEMO arm. Mean decreases from baseline were observed in the NIVO-
CHEMO and CHEMO arms at follow-up visits 1 and 2. Except for follow-up visit 5 in the
CHEMO arm, mean change from baseline decreased at all other survival follow-up visits (with
=10 patients) for both the NIVO-CHEMO and CHEMO arms.

B.2.7 Subgroup analysis
OS and PFS were analysed for several pre-specified subgroups, summarised in Table 3.

The median OS and HRs for key subgroup analyses for all randomised patients are detailed

in Figure 17 and
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Figure 18. Overall, subgroup analyses of OS favoured NIVO-CHEMO over CHEMO (point

estimate of HR <1) for all randomised patients. As shown in Figure 19 and
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Figure 20, no further enrichment of response is observed at higher TC cut-off thresholds,
either PD-L1 =5 or PD-L1 =10.
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Figure 17. Forest plot of subgroup analysis, for age, sex, race, region, ECOG, weight and disease stage at initial diagnosis, on overall
survival for all randomised patients treated with NIVO-CHEMO or CHEMO

Source: CheckMate 648 | summary data’®
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Figure 18. Forest plot for subgroup analysis, for histologic grade, histologic classification, location, disease status, smoking status,
alcohol use, number of organs with metastasis, on overall survival in all randomised patients treated with NIVO-CHEMO or CHEMO

)

HR is not computed for subset category with less than 10 subjects per treatment group
Source: CheckMate 648 | Summary report'3

Figure 19. Forest plot of subgroup analysis, for time from initial diagnosis to randomisation, prior surgery, prior radiotherapy and prior
systemic therapy, on overall survival in all randomised patients treated with NIVO-CHEMO or CHEMO

Source: CheckMate 648 | Summary report'3
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Figure 20. Forest plot of treatment effect on OS by tumour cell PD-L1 cut-offs — all randomised patients treated with NIVO-CHEMO or
CHEMO

HR is not computed for subset category with less than 10 subjects per treatment group

Source: CheckMate 648 | Summary report'3
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B.2.8 Meta-analysis

Direct evidence for comparative efficacy of NIVO-CHEMO vs CHEMO may be drawn from the
CheckMate-648 study, and so no meta-analysis is required. An indirect treatment comparison
(ITC) considering the efficacy of pembrolizumab for inclusion in the cost-effectiveness model
(CEM) is presented in Section B.2.9.

B.2.9 Indirect and mixed treatment comparisons

Key points
o A network meta-analysis (NMA) was conducted with the goal of including
pembrolizumab with chemotherapy, as assessed in KEYNOTE-590, as a comparator
arm within the CEM.

o The NMA considering the PD-L1 CPS =10 population demonstrated that trends were
similar across all model families whereby pembrolizumab with chemotherapy
improved PFS and OS when compared with chemotherapy across all timepoints.

e OS results generated from the NMA indicate that there is no statistically significant
difference between the 10-chemo-based regimens used in OSCC, although point
estimates tend to marginally favour PEMBRO-CHEMO.

e There are several limitations of the ITC including only one study informing each
comparison with no closed loops in the network, as well as uncertainty and
heterogeneity in those studies.

B.2.9.1 Indirect treatment comparison

A network meta-analyses (NMAs) was conducted with the goal of including pembrolizumab with
chemotherapy, as assessed in KEYNOTE-590, as a comparator arm within the CEM. The NMA
considered the PD-L1 210% (CPS) population, in line with the population reported in KEYNOTE-
590. As pembrolizumab is only licensed for use in patients with PD-L1 CPS 210%, only these
patients were included in the KEYNOTE-590 trial. Therefore, only patients with PD-L1 CPS 210%
from CheckMate 648 were included in the NMA for comparison with pembrolizumab, a
subpopulation of the target population for this submission. A summary of the overlapping TC 21%
and CPS = 10% populations in the CheckMate 648 trial is presented in Table 14.
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Table 14. A summary of the overlapping TC 21% and CPS 2 10% populations in the CheckMate 648
trial

CPS210 CPS <10 & NA Total
NIVO-CHEMO
TC 21 96 62 158
TC <1 39 124 163
Total 135 186 321
CHEMO
TC 21 100 57 157
TC <1 45 122 167
Total 145 179 324

B.2.9.1.1 Methods

Available data for inclusion in the NMA

The data required to inform the NMA was individual patient-level data (IPD) from both trials. This
was available for CheckMate 648, however, for KEYNOTE-590, datasets for the models were
sourced from digitized Kaplan-Meier curves and the number of patients at risk over time from
which individual patient data (IPD) was recreated using the Guyott algorithm.® The network

diagram for the included arms of the NMA is presented in Figure 21.
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Figure 21. Network diagram
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Assessment of comparability

The assessment of comparability was based on data from the all-comers population from
KEYNOTE-590, as no baseline characteristics were reported for the OSCC PD-L1 CPS 210
population. The assessment found that CheckMate 648 and KEYNOTE-590 were sufficiently
similar, in terms of study design and patient baseline characteristics (Appendix L), to conduct an

indirect comparison. More detail is provided in Section B.2.9.4.

Under this assumption, survival models were fit to the pembrolizumab with chemotherapy arm of
KEYNOTE-590 (Appendix L). For each of the survival models, differences in the survival function
parameters between pembrolizumab with chemotherapy and chemotherapy, as assessed in
KEYNOTE-590, were estimated and applied to the reference chemotherapy arm from CheckMate
648. The result was the PFS (investigator assessed, IA, as PFS BICR was not assessed during
KEYNOTE-590) and OS over time for pembrolizumab with chemotherapy relative to
chemotherapy, as assessed in CheckMate 648. This approach preserves randomisation and
allows treatment effects to vary over time. This was important as proportional hazards are violated
between pembrolizumab with chemotherapy and chemotherapy alone and between nivolumab
with chemotherapy and chemotherapy (Appendix L). As the relative treatment effects are
estimated via the chemotherapy arms, a robust model is required to model hazards that vary over

time.
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Model fitting and extrapolation

Both fixed and random-effects models were considered. Given insufficient evidence for estimation
of the between-study heterogeneity (characterised by the heterogeneity parameter), fixed-effects

models were used.

Traditional univariate NMA models have been extended by Achana et al. to synthesize relative
treatment effects related to multiple outcomes.®® Cope et al. has proposed using these models to
synthesise multiple parameters of a survival function.®® In this method, the alternative survival
functions are first fit for the time-to-event outcomes of interest to identify the relevant parameters
(and their correlations), which are then used as inputs in a multivariate NMA. The distribution-
specific parameter estimates are transformed to a normally distributed scale with accompanying
covariance matrix of the transformed parameters. The NMA model in the second step proposed
by Cope et al.®® is based on one specific parametric distribution that is assumed to apply to all
arms of all trials within a network of evidence. It is possible to explore alternative parametric
distributions as a series of sensitivity analyses, but alternative distributions cannot be combined

within one network of evidence, which would violate the transitivity assumption.

All analyses were performed in a Bayesian framework and involved a model with parameters,
data, a likelihood distribution, and prior distributions.®” These methods employ a generalised
linear model framework in which a likelihood is defined for the outcome and a link function is used
to transform the outcome to a linear scale. Common distributions used for the analysis of time-to-
event data as well as the corresponding survival, hazard functions, link functions, and

transformation to linear prediction are presented in Appendix L.

The result of the application of the methods in Cope et al.®® are differences in each of the survival
function parameters between pembrolizumab with chemotherapy and chemotherapy (both from
KEYNOTE-590). These differences on the survival function parameters can be applied to
chemotherapy as assessed in CheckMate 648 to obtain PFS (IA) and OS over time for

pembrolizumab with chemotherapy relative to chemotherapy, as assessed in CheckMate 648.
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B.2.9.2 Results

B.2.9.2.1 Pembrolizumab with chemotherapy vs chemotherapy: patients with PD-
L1 CPS 210

As described in Section B.2.9.1.4, the population of interest within KEYNOTE-590 is the subgroup
of OSCC patients with PD-L1 210% (CPS) with the outcomes of interest being PFS (where only
PFS [IA] is reported) and OS. However, for PFS (lIA), PD-L1 210% (CPS) is only reported for the
mixed histology population, which is used for the base case NMA. Fractional polynomial models
were not considered for the NMA, due to similar fit and extrapolation to standard parametric and
spline models. As the piecewise models are extensions of standard parametric models and less
complex versions of the spline models with regards to fit and extrapolation, these were also not
included within the NMA. Thus, only standard parametric and spline models were fit to KEYNOTE-
590. As 3-, 4-, and 5-knot models were deemed overly complex, only 1- and 2-knot spline models

were included in the NMA.

The assessment of proportional hazards assumption and modelling of PFS and OS required to

inform the NMA are presented in Appendix L.

Results of the NMA considering PFS are presented in Table 15. Results are also presented as
HRs over time as well as averaged HR (similar to constant HR) for standard parametric and spline
models in Figure 22 and Figure 23, respectively. Trends were similar across all model families
whereby pembrolizumab with chemotherapy improved PFS when compared with chemotherapy
across all timepoints. For all models but the log-logistic, log normal, and Weibull, HRs decreased
over time. Results for most time points were statistically significant with the exceptions of the
spline models at 3 months and after 12 months, and for the standard parametric models after 12

months.

Results of the NMA considering OS are presented in Table 16, Figure 24 and Figure 25. Trends
were similar across all model families whereby pembrolizumab with chemotherapy improved OS
when compared with chemotherapy across all timepoints. Similar to the NMA of PFS, for all
models but the log-logistic, log normal, and Weibull, HRs decreased over time. Results for most
time points were statistically significant between 6 and 12 months; however only the gamma and
generalized gamma models were statistically significant both at 3 months and at 24 months and

thereafter.
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Table 15. Tabular results of the indirect treatment comparison of progression-free survival; KEYNOTE-590 patients with PD-L1 210%

(combined positive score) and mixed histology

Model

family
Standard
parametric

Spline
hazard

Spline odds

Spline
normal

Model

Gamma
Generalized
gamma
Gompertz
Log-logistic
Long normal
Weibull
1-knot
2-knot
3-knot
1-knot
2-knot
3-knot
1-knot
2-knot
3-knot

Hazard ratios (95% credible intervals) for pembrolizumab + chemotherapy versus chemotherapy

3 months
0.4 (0.56, 0.66)

0.18 (0.57, 0.82)

0.4 (0.58, 0.83)
0.21 (0.5, 0.77)
0.13 (0.45, 0.72)
0.25 (0.54, 0.8)
0.37 (0.59, 0.81)
0.32 (0.58, 1.08)
0.21 (0.61, 1.26)
0.28 (0.59, 1.17)
0.27 (0.57, 1.12)
0.34 (0.73, 1.46)
0.3 (0.61, 1.1)
0.25 (0.53, 1)
0.22 (0.67, 1.33)

6 months
0.4 (0.49, 0.58)

0.35 (0.59, 0.75

)
0.43 (0.58, 0.78)
0.28 (0.51, 0.71)
0.29 (0.54, 0.76)
0.32 (0.55, 0.74)
0.31 (0.53, 0.84)
0.21 (0.43, 0.81)
0.1 (0.4, 0.8)
0.18 (0.41, 0.81)
0.13 (0.4, 0.85)
0.02 (0.21, 0.67)
0.21 (0.45, 0.81)
0.18 (0.44, 0.83)
0.03 (0.27, 0.67)

9 months
0.39 (0.47, 0.57

0.39 (0.57,0.74

0.44 (0.57, 0.74
0.34 (0.54, 0.74
0.4 (0.58, 0.81)
0.36 (0.55, 0.73)
0.26 (0.48, 0.85)
0.24 (0.48, 0.86)
0.18 (0.43, 1)

0.11 (0.34, 0.84)
0.11 (0.42, 0.99)
0.11 (0.37, 0.88)
( )

)

~— ~— ~— ~—

0.12 (0.37, 0.82
0.18 (0.47, 0.96
0.2 (0.38, 0.68)

12 months
0.38 (0.45, 0.57)

(
0.39 (0.56, 0.74)

0.42 (0.57, 0.75)
0.4 (0.58, 0.81)
0.45 (0.62, 0.86)
0. 39 (0.56, 0.73)

2(0.44, 0.9)
0. 23 (0.53, 1.09)
0.24 (0.52, 1.07)
0.07 (0.31, 0.89)
0.08 (0.45, 1.24)
0.15 (0.56, 1.38)
0.08 (0.33, 0.86)
0.14 (0.49, 1.18)
0.26 (0.52, 0.92)

24 months
0.35(0.43, 0.57

0.34 (0.53, 0.75

(

(

0.28 (0.55, 1.05
0.51 (0.71, 1.01
0.53 (0.69, 0.97
0.43 (0.56, 0.81
0.1 (0.38, 1.12)
0.14 (0.66, 2.52
0.19 (0.74, 2.97
0.02 (0.31, 1.01
0.04 (0.55, 1.65
0.2 (0.92, 2.39)
0.03 (0.28, 0.95)
0.07 (0.55, 1.85)
0.21(0.78, 2.2)

~— — — — ~— ~

~— ~— — ~—

36 months
0.33 (0.42, 0.57)

0.3 (0.51, 0.78)

0.16 (0.53, 1.63)
0.55 (0.79, 1.1)
0.54 (0.72, 1.03)
0.42 (0.57, 0.9)
0.07 (0.35, 1.22)
0.12 (0.71, 3.69)
0.17 (0.83, 4.2)
0.02 (0.33, 1.04)
0.04 (0.6, 1.69)
0.24 (0.98, 2.45)
0.02 (0.27, 0.99)
0.06 (0.56, 2.08)
0.2 (0.85, 2.66)
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Figure 22. Results of the indirect treatment comparison of progression-free survival; standard parametric models, KEYNOTE-590
patients with PD-L1 210% (combined positive score) and mixed histology

Hazard ratio pembrolizumab vs chemotherapy

Gamma Generalized Gamma Gompertz
20 20 4 20
15 - 15 4 15 -
10 o 10 o
05 05
Average HR: 0.54 (0.41-0.66) Average HR: 0.48 (0.18-0 68) Average HR: 0.57 (0.40-0 74)
00 T T T 1 00 T T T T 1 T T T T 1
[ 12 18 2 30 0 [ 12 8 24 30 0 & 12 18 24 30
Log-logistic Log-normal Weibull
20 ; 20 ; 20 1
15 - 15 15 1
w4 N e LT PP L e 10 o
05
Average HR: 0.58 (0.38-0.76) Average HR: 0.55 (0.28-0.73) 4 Average HR: 0.55 (0.36-0.73)
0o T T T 1 00 T T T T 1 T T T T 1
[ 12 1 2 30 0 5 12 1% 24 30 0 8 12 18 24 30

Time (Months)

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable advanced, recurrent or metastatic previously
untreated oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved

Page 82 of 174



Figure 23. Results of the indirect treatment comparison of progression-free survival; spline models, KEYNOTE-590 patients with PD-L1

210% (combined positive score) and mixed histology
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Table 16. Tabular results of the indirect treatment comparison of overall survival; KEYNOTE-590 patients with PD-L1 210% (combined

positive score) and squamous cell carcinoma

Model Model
family
Standard Gamma
parametric = Generalized
gamma
Gompertz
Log-logistic
Log normal
Weibull
Spline 1-knot
hazard 2-knot
3-knot
Spline odds = 1-knot
2-knot
3-knot
Spline 1-knot
normal 2-knot
3-knot

Hazard ratios (95% credible intervals) for pembrolizumab + chemotherapy versus chemotherapy

3 months
0.2 (0.51, 0.79)

0.18 (0.57, 0.82)

0.4 (0.58, 0.83)
0.21 (0.5, 0.77)
0.13 (0.45, 0.72)
0.25 (0.54, 0.8)
0.24 (0.52, 1.13)
0.22 (0.55, 1.47)
0.21 (0.52, 1.26)
0.24 (0.55, 1.26)
0.18 (0.52, 1.41)
0.29 (0.49, 0.81)
0.2 (0.56, 1.39)
0.15 (0.49, 1.34)
0.27 (0.5, 0.95)

6 months
0.3 (0.54, 0.74)

0.35 (0.59, 0.75

0.43 (0.58, 0.78
0.28 (0.51, 0.71
0.29 (0.54, 0.76
0.32 (0.55, 0.74
0.31(0.62, 1.19
0.3 (0.55, 1)

0.29 (0.61, 1.1)
0.28 (0.56, 1.11)
0.24 (0.51, 1.05)
0.35 (0.62, 1.05)

( )

( )

( )

~— — — ~— — ~—

0.28 (0.56, 1.05
0.27 (0.51, 0.86
0.23 (0.59, 1.06

9 months
0.36 (0.55,0.73

0.39 (0.57,0.74

0.44 (0.57, 0.74
0.34 (0.54, 0.74
0.4 (0.58, 0.81)
0.36 (0.55, 0.73)
0.34 (0.61, 1.08)
0.25 (0.54, 1.02)
( )

)

~— ~— ~— ~—

0.28 (0.56, 0.95
0.24 (0.51, 0.97
0.2 (0.51, 1.08)
0.26 (0.53, 1)
0.27 (0.53, 0.94)
0.25 (0.53, 0.88)
0.25 (0.51, 0.82)

12 months
0.4 (0.56, 0.74)

0.39 (0.56, 0.74)

0.42 (0.57, 0.75)
0.4 (0.58, 0.81)
0.45 (0.62, 0.86)
0.39 (0.56, 0.73)
0.31(0.57, 1)
0.27 (0.55, 1.06)
0.08 (0.48, 1.15)
0.18 (0.47, 0.97)
0.22 (0.54, 1.05)
0.15 (0.42, 0.98)
0.2 (0.5, 0.97)
0.35 (0.54, 0.8)
0.08 (0.45, 1.04)

24 months
0.44 (0.57, 0.82

0.34 (0.53, 0.75

(

(
0.28 (0.55, 1.05
0.51 (0.71, 1.01
0.53 (0.69, 0.97
0.43 (0.56, 0.81
0.08 (0.47, 1.38
0.08 (0.66, 2.32
0.14 (0.75, 2.63
0.05 (0.46, 1.28
0.05 (0.54, 2.06
0.17 (0.67, 1.93
0.1 (0.47, 1.15)
0.07 (0.57, 1.62)
0.13 (0.72, 1.92)

— — e e N N | ~— ~—

36 months
0.44 (0.59, 0.85)

0.3 (0.51, 0.78)

0.16 (0.53, 1.63)
0.55 (0.79, 1.1)
0.54 (0.72, 1.03)
0.42 (0.57, 0.9)
0.05 (0.45, 1.8)
0.05 (0.69, 3.55)
0.09 (0.84, 4.37)
0.05 (0.5, 1.38)
0.03 (0.58, 2.42)
0.18 (0.75, 2.24)
0.08 (0.47, 1.25)
0.04 (0.58, 2.1)
0.09 (0.78, 2.69)
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Figure 24. Results of the indirect treatment comparison of overall survival; standard parametric models, KEYNOTE-590 patients with
PD-L1 210% (combined positive score) and squamous cell carcinoma
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Figure 25. Results of the indirect treatment comparison of overall survival; spline models, KEYNOTE-590 patients with PD-L1 210%
(combined positive score) and squamous cell carcinoma
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B.2.9.2.2 Pembrolizumab with chemotherapy vs nivolumab with chemotherapy:
patients with PD-L1 CPS 210

Results of the NMA considering the fixed effects Gamma model for OS of patients treated with
pembrolizumab with chemotherapy compared to nivolumab with chemotherapy are presented
in Table 17. While the point estimates indicate that pembrolizumab with chemotherapy
improves OS compared to nivolumab with chemotherapy, the results are not statistically
significant, as the credible interval spans 1, and therefore, the NMA demonstrates that
pembrolizumab with chemotherapy has a similar effect on OS as nivolumab with
chemotherapy for the treatment of advanced OSCC in patients with PD-L1 CPS =10.

Table 17. Results of fixed effects Gamma model for overall survival: HR over time

Hazard ratios (95% credible intervals) for nivolumab + chemotherapy versus
comparators at each timepoint (months)
3 6 9 12 18 24 30 36 42 48
Vs 0.69 0.70 0.70 0.71 0.71 0.72 0.72 0.72 0.72 0.73
chemotherapy (0.45, (0.52, (0.53, (0.53, (0.52, (0.51, (0.51, | (0.50, (0.49, (0.49,
0.99) 0.92) 0.94) 0.96) 1.00) 1.03) 1.03) 1.06) 1.08) 1.09)

Vs 1.34 1.30 1.27 1.26 1.24 1.23 1.22 1.21 1.21 1.20
pembrolizumab = (0.73, (0.86, (0.85, (0.83, (0.78, (0.74, (0.72, (0.70, (0.68, (0.67,
with 2.54) 1.98) 1.89) 1.89) 1.94) 1.98) 2.01) 2.04) 2.06) 2.08)
chemotherapy

Cells shaded in grey indicate estimates based on model extrapolations

B.2.9.2.3 Pembrolizumab with chemotherapy vs chemotherapy: patients with
PD-L1 TC 21 and PD-L1 210

Additionally, an NMA for CheckMate 648 patients that had both PD-L1 210% (CPS) as well
as PD-L1 21% (TC) was considered for completeness. However, it was determined that
including this population in an NMA would result in an unequal distribution of PD-L1 status,
because patients who were both PD-L1 TC 21 and PD-L1 CPS 210 were removed, therefore
enriching the patients with PD-L1 from CheckMate 648. Consequently, it was deemed

inappropriate to include this population in any further analysis.

B.2.9.2.3 Summary of results

Overall, OS results generated from the NMA indicate that there is no statistically significant
difference between the |0-chemo-based regimens used in the treatment of OSCC, although

point estimates tend to marginally favour pembrolizumab in combination with chemotherapy.
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B.2.9.3 Results of the assessment of heterogeneity

The assessment for heterogeneity was performed according to the Technical Support
Document (TSD) 3 written by the NICE Decision Support Unit (DSU).88 The key factor
identified was the sparsity of the evidence base, as the comparison consists of a single
trial informing each direct comparison. However, no significant between trial
heterogeneity was identified that would affect the comparability of the trials and
prevent their inclusion in the NMA. Therefore, no assessment of heterogeneity in the

form of I-square analysis can be estimated.

B.2.9.4 Uncertainties in the indirect treatment comparison

While indirect comparisons provide useful insights in the absence of direct trial-based
comparisons, they cannot replace evidence from head-to-head studies, which remain the gold
standard. There are several marked limitations of this analysis. Notably, only one study
informs each comparison, and with no closed loops in the network, uncertainty and
heterogeneity in the included studies will be compounded across the network. In addition,
without closed loops in the network, no assessment of consistency can be made. Having only
one study to inform a comparison increases uncertainty and relies on the study populations
being the same, which is not upheld entirely, particularly with respect to PD-L1 expression.
However, limiting the study to the PD-L1 =10 population in both studies partly overcomes this.
There are differences between the proportions of Asian and non-Asian patients in the trials
and the frequency of chemotherapy administration. It is also unknown whether the differences
sensitivity of the CPS assays used to detect PD-L1 expression in the trial could introduce any
differences between the patient populations. Likewise, the KEYNOTE-590 trial only reports
PFS data in the PD-L1 CPS 210 population in the mixed histology population. Therefore, it
was assumed that this was comparable to the PFS data from the CheckMate 648 trial, which
considered an OSCC population. However, this assumption further increases the uncertainty

in the analysis.

B.2.10 Adverse reactions

Safety data for NIVO-CHEMO for the treatment of unresectable advanced, recurrent or
metastatic, previously untreated OSCC are available from CheckMate 648 for all randomised
patients. Nivolumab with chemotherapy was generally well-tolerated, with a similar proportion
of patients reporting an AE or treatment-related AE between treatment groups. This is in line
with other indications for nivolumab.®®"2 No new safety concerns were identified with NIVO-
CHEMO.
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B.2.10.1 Overall adverse events

Similar frequencies of all-causality serious adverse events (SAEs) (any grade) occurred in the
NIVO-CHEMO (60.0%) and CHEMO (42.8%) arms (Table 18).

Any-grade all-causality AEs leading to discontinuation were reported in [J§% of patients in
the NIVO-CHEMO arm and [Jl§% of patients in the CHEMO arm. Grade 3-4 all-causality AEs
leading to discontinuation were reported in [J§% of patients in the NIVO-CHEMO arm and
2 of patients in the CHEMO arm.

Any grade treatment-related AEs (TRAEs) leading to discontinuation were reported in %
of patients in the NIVO-CHEMO arm and [J§% of patients in the CHEMO arm. Grade 3-4
TRAESs leading to discontinuation were reported in % of patients in the NIVO-CHEMO arm,
and [ of patients in the CHEMO arm.

A similar number of deaths was also observed between the NIVO-CHEMO and CHEMO arms,
B - ¢ B cspectively, with the majority of these attributed to disease
progression. Among the [] deaths attributed to study drug toxicity in the NIVO-CHEMO arm, ||
were considered related to nivolumab per investigator. Similarly, no death attributed to other

in the NIVO-CHEMO arm was assessed as related to nivolumab by the investigator.5*
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Table 18. Overall adverse events: CheckMate 648

Safety parameter NIVO-CHEMO CHEMO (n=304)
(n=310)

Deaths, n (%) ] ]
Primary reason for death
Disease I I
Study drug toxicity I I
Unknown ] ]
Other ] ]
All-causality AEs
Any grade - -
Grade 3-4 I I
All-causality SAEs
Any grade - -
Grade 3-4 ] I
All-causality AEs leading to discontinuation
Any grade - -
Grade 3-4 ] I
Treatment-related AEs
Any grade - -
Grade 3-4 ] I
Treatment-related SAEs
Any grade N L
Grade 3-4 I I
Treatment-related AEs leading to discontinuation
Any grade - -
Grade 3-4 ] I
ClI: confidence internal; OS: overall survival; PFS: progression-free survival.
Source: CheckMate 648 | Surmmary data™

B.2.10.2 Adverse events with potential immunologic aetiology

The most commonly experienced AEs with potential immunologic aetiology (any grade, all

cause) were:

e Gastrointestinal, skin and renal (-%, -% and -%, respectively) for patients treated
with NIVO-CHEMO (Table 19)

¢ Renal, gastrointestinal and skin (-%, -% and -%) for patients treated with
CHEMO (Table 19)

.
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Table 19. Adverse events with potential immunologic aetiology: all causality

Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any grade ‘ Grade 3-4 Any grade ‘ Grade 3-4

All causality
Endocrine I ] ] |
Gastrointestinal I I I |
Hepatic - - - -
Pulmonary - - - -
Renal ] I I ]
Skin N I I I
ClI: confidence internal; OS: overall survival; PFS: progression-free survival.
Source: CheckMate 648 | Summary data®

The most commonly experienced treatment-related AEs with potential immunologic aetiology
of any grade were renal for both NIVO-CHEMO and CHEMO, at [JJl§% and [l respectively

(Table 20).

Table 20. Treatment-related adverse events with potential immunologic aetiology

Safety parameter

NIVO-CHEMO (n=310)

CHEMO (n=304)

Any grade Grade 3-4

Any grade

Grade 3-4

Treatment-related adverse events

Endocrine

Gastrointestinal

Hepatic

Pulmonary

Renal

Skin

Source: CheckMate 648

ClI: confidence internal; OS: overall survival; PFS: progression-free survival.

Summary data™

The most commonly experienced treatment-related AEs with potential immunologic aetiology

leading to discontinuation of any grade were renal for the NIVO-CHEMO and CHEMO arms,
2 and 1%, respectively (Table 21).

Table 21. TRAEs with potential immunologic aetiology leading to discontinuation
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Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any grade Grade 3-4 Any grade Grade 3-4

Endocrine ] | | |
Gastrointestinal ] ] ] |
Hepatic - - l l
Pulmonary - - l l
Renal I ] I |
Skin | | I I
Cl: confidence internal; OS: overall survival; PFS: progression-free survival.
Source: CheckMate 648 | Summary data™

Other events of special interest experienced in the three arms are summarised in Table 22. In
the NIVO-CHEMO arm were two cases (%) of uveitis and two cases (JJ%) of
myositis/rhabdomyolysis. There were no events of special interest experienced by patients in
the CHEMO group.

Table 22. Other events of special interest summary

Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)

Myasthenic syndrome

Demyelination event

Guillain-Barre syndrome

Pancreatitis event

Uveitis event

Encephalitis event

Myocarditis event

Myositis/rhabdomyolysis event

Graft versus host disease
Source: CheckMate 648 | Summary data®®

B.2.11 Ongoing studies

Checkmate 648 remains ongoing to further follow-up.

B.2.12 Innovation

Nivolumab is a checkpoint inhibitor immunotherapy agent that utilises the body’s immune
system to destroy cancer cells (see Section B.1.3.6). The benefits of nivolumab in combination

with chemotherapy include:
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¢ Improved efficacy outcomes vs. standard of care: In the Checkmate 648 trial,

among patients with PD-L1 expression 21%:

o NIVO-CHEMO significantly extended median OS to ] months vs. [l
months in patients who received CHEMO, (HR: | ) (Table 10).

o NIVO-CHEMO demonstrated a statistically significant improvement in median
PFS per BICR of ] months compared to ] months in patients treated with
CHEMO alone (HR: [l 195% C!: ) (Table 11).

o A higher BICR-assessed ORR (95% CI) was observed with NIVO-CHEMO

(M) <. CHEMO () (Table 12).

o Median DOR per BICR (95% CI) was higher in the NIVO-CHEMO arm vs. the

CHEMO arm (I months vs [ months) (Table 13).

¢ Maintained quality of life: As detailed in Section B.2.6.3.4, health-related quality of

life was maintained over the course of the treatment period with NIVO-CHEMO.
e Acceptable safety profile:

o Nivolumab has a known safety profile — no new safety signals were identified
in CheckMate 648.

o Rate of treatment-related adverse events (TRAEs) among all treated patients
was % in the NIVO-CHEMO arm and was % in the CHEMO arm.

o Rate of grade 3-4 TRAEs among all treated patients was JJ§% in the NIVO-
CHEMO group vs. 1% in the CHEMO group.

o Rate of grade 3-4 TRAEs leading to discontinuation among all treated patients
was % for the NIVO-CHEMO group and [J§% in the CHEMO group.

¢ An additional treatment option for patients with high unmet need:

o Systemic treatment options at first line for unresectable advanced, recurrent or
metastatic OSCC are limited to chemotherapy only and pembrolizumab
combined with chemotherapy for patients who are HER2 negative with CPS 2
10.
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o Outcomes in OC are poor, with only ~15% of people diagnosed with OC

surviving for five years or more (2013-2017)."

o Addition of nivolumab to chemotherapy, with proven efficacy and tolerability,
provides a new systemic treatment option for OSCC patients. This is especially
significant for patients with PD-L1 CPS <10%, who do not have an

immunotherapy option.

In summary, adoption of nivolumab in combination with chemotherapy by NHS England would

represent a significant advancement in the management of this life-threating condition.
B.2.13 Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Principal findings from the clinical evidence

Prognosis for advanced OSCC remains poor: a retrospective analysis has shown that nearly
half of patients undergoing systemic treatment for OSCC in the first-line setting do not respond
to their treatment and over a third of patients progress to the next line of treatment.*? There is
currently a high unmet need for effective first-line treatments for patients with advanced OC,
particularly in patients with PD-L1 CPS <10, where doublet palliative chemotherapy is the only

therapy available.

CheckMate 648 demonstrated that the use of nivolumab with fluoropyrimidine- and platinum-
based chemotherapy has significant benefits when considered as a first-line for unresectable

advanced, recurrent or metastatic OSCC:

e Among patients with PD-L1 =1, there was a significant median OS benefit of 6.3 months
(HR: 0.54 [0.37, 0.80]) and PFS benefit of 2.5 months (HR: 0.77 [0.64, 0.92]) in the
NIVO-CHEMO group vs. CHEMO.

¢ Among all randomised patients, there was a significant median OS benefit of ] months
in the NIVO-CHEMO group vs. CHEMO.

o Health-related quality of life was maintained over the course of the treatment period with
NIVO-CHEMO.

¢ No new safety signals were identified for nivolumab and fewer than half of the TRAEs in
the NIVO-CHEMO group were grade 3 or 4.

Overall, NIVO-CHEMO demonstrated a favourable benefit-risk profile in patients with

previously untreated, unresectable advanced, recurrent or metastatic OSCC.
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B.2.13.2 Strengths and limitations of the clinical evidence base

B.2.13.2.1 Limitations of the study evidence

The clinical efficacy of nivolumab is informed using the phase Ill, CheckMate 648 trial, which

had an open-label study design. However, this minor limitation should not affect the

generalisability of the study to the UK population and should be viewed within the context of

the study’s strengths and the high unmet need in this patient population.

Open-label study design: The open-label study design of CheckMate 648 makes it
possible that the knowledge of the treatment could have influenced patient responses
with regards to health-related quality of life. However, an open-label design was
considered appropriate because of the differences in the dosing regimens and
associated toxicities for each treatment group. The primary endpoint of overall survival
is an objective measure, which would not be affected by the open-label nature of the
study. Furthermore, involvement of an independent data monitoring committee for

safety assessments ensured anonymity of the treatment groups during data review.

B.2.13.2.2 Strengths of the study evidence

Robust study design: CheckMate 648 is a well-designed, high-quality phase Il
randomised controlled trial, which provides direct comparative evidence on the clinical
efficacy of nivolumab with chemotherapy compared to chemotherapy alone. The
patient cohorts in each arm were large and randomised 1:1:1 (321, 325 and 324 in the
nivolumab with chemotherapy, nivolumab with ipilimumab and chemotherapy arms,
respectively). There are no other large scale trials where the primary endpoints
consider this patient population, patients with PD-L1 CPS 21. The CheckMate 648 trial
included a large proportion of patients with PD-L1 21, 49% in the NIVO-CHEMO arm
and 48% in the CHEMO arm.

Maturity of survival data: CheckMate 648 provides survival data that may be
considered relatively mature, placing less reliance on the need for survival

extrapolation though parametric curve fitting.

Both primary endpoints were met: Both primary endpoints, OS and PFS in patients
with PD-L1 21, were met. Among patients with PD-L1 21, there was a significant
median OS benefit of ] months in the NIVO-CHEMO group vs. CHEMO, and a
significant PFS benefit of ] months found in the NIVO-CHEMO group vs. CHEMO.
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Relevant comparator: The CheckMate 648 trial compared the safety and efficacy of
NIVO-CHEMO compared to CHEMO alone. The CHEMO regimen used was cisplatin-
5-fluorouracil, which is considered standard of care in the UK, and therefore, was the
most appropriate comparator when considering the benefits of introducing NIVO-
CHEMO.

Inclusion of non-Asian study populations: OC clinical studies typically enrol most
patients in Asian countries, due to the higher incidence rate of OC, and particularly
OSCC, in these countries. Aligned with this, most patients recruited in CheckMate 648
were from Asian countries. However, CheckMate 648 included a substantial proportion
of non-Asian patients, so that the patient population is more reflective of that observed
in UK clinical practice. Further, the results are felt to be applicable to both Asian and

non-Asian populations:

o Studies show little variation in genome-wide mutations, gene expression profiles
or gene methylations between Asian and Caucasian cancer patients, reflecting the

common characteristics of OSCC tumours from different populations.”

o In NICE TA737, one clinical expert explained that the OSCC biology and aetiology
for Asian vs. non-Asian patients are similar." Further, the treatment paradigms for
advanced OSCC (and oesophageal adenocarcinoma) are similar in Europe, the
US and Asia, with standard treatment being platinum and fluoropyrimidine
chemotherapy, as highlighted in the combined international ESMO-JSMO
guidelines (2018).7

o A previous NICE submission (TA746) considering nivolumab monotherapy for
unresectable, advanced oesophageal cancer after standard chemotherapy has
failed, conducted an SLR to determine the differences in patient characteristics and
survival outcomes between Asian and Western population.” The SLR found that
OS was comparable between Asian and Western populations with OSCC (median
OS: 7.5 versus 7.4 months; mean one-year survival was 21.1% in Asian and 27.9%

in Western patients).”

o Further, during an advisory board held by BMS, UK clinicians felt that there was no

biological reason to consider the populations to be different.?
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o As demonstrated in Section B.2.13.4.1, the baseline characteristics of patients
enrolled in CheckMate 648 aligned closely with OSCC patient cohorts from similar
studies conducted in the UK (Table 23).

B.2.13.3 Relevance of the evidence base to the decision problem

The submission presents evidence from the CheckMate 648 study, which studied the safety
and efficacy of NIVO-CHEMO in patients with untreated, advanced OSCC, in line with the
decision problem. The trial demonstrates the clinical efficacy of NIVO-CHEMO and provides
evidence for the beneficial impact of nivolumab with chemotherapy in a Western patient
population. Further, outcomes considered in the submission closely mirror the decision

problem set out by NICE.

Thus, the evidence base presented within this submission represents the best available

evidence and is directly relevant to the decision problem.

B.2.13.4 External validity of study results to patients in routine clinical practice

Patients enrolled in the available studies can be considered broadly representative of UK
practice, in terms of baseline characteristics, with subgroups provided for analysis where

possible (see Section B.2.7).

B.2.13.4.1 Relevance to the UK patient population

As discussed in Section B.2.13.2.2, OC clinical studies typically enrol most patients in Asian
countries, due to the higher incidence rate of OC, and particularly OSCC, in these countries.
Aligned with this, most patients recruited in CheckMate 648 were from Asian countries.
However, CheckMate 648 included a substantial proportion of non-Asian patients, so that the
patient population is more reflective of that observed in UK clinical practice. Analysis in Asian
and non-Asian patient subgroups showed favourable survival outcomes for nivolumab with
chemotherapy in both subgroups (Section B.2.7). During an advisory board held by BMS, UK
clinicians did not feel that the study location would effect the applicability of the results to the
UK setting.2 As outlined in Section B.2.13.2.2, this is aligned with broader evidence supporting
the applicability of evidence from CheckMate 648 to the UK population.

Similarly, CheckMate 648 also considered a highly relevant comparator during the trial
(cisplatin-5-fluorouracil), which is considered standard of care in the UK, and therefore, the
benefits demonstrated with NIVO-CHEMO compared to CHEMO alone are directly applicable
to current UK clinical practice. Section B.2.13.4.2 further explores alternative comparators

used in UK clinical practice.
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The baseline characteristics of patients enrolled in CheckMate 648 are similar to those
enrolled in other UK studies of OSCC. The median age of patients enrolled in CheckMate-648
was 64 years, which aligns to the median age of patients enrolled in similar UK studies of
OSCC. For instance, Shyamalee et al. (2021), a real-world evidence study of the outcomes of
UK OSCC patients treated with best supportive care, observed a median age of 63 years for
patients treated with palliative chemotherapy.® Likewise, the western cohort of OSCC patients
who initiated first-line therapy included in the non-observational study conducted by Jaffe et

al. (2022) had a mean age of 62.9 years.*

Slightly few patients with ECOG status of 0 were enrolled in CheckMate 648 compared to the
Shyamalee study. Clinical trials commonly specify performance scores as an inclusion
criterion, typically based on either ECOG or Karnofsky scale. This leads to limited evidence of
net clinical benefit for patients with certain performance scores, typically those with worse
scores. This absence of evidence contributes to a reluctance to provide certain treatments to
patients of reduced performance score. However, this is limited evidence to suggest different

outcomes between patients with different performance score.

A 2017 SLR and meta-analysis of RCTs assessed clinical benefit by performance score
subgroups. This identified 110 RCTs, with 66 (60%) reporting performance score subgroups
for efficacy and none reporting subgroups for toxicity. For these 66 RCTs, pooled HRs for
good performance score and reduced performance score subgroups were 0.65 (95% CI:
0.61-0.70) and 0.67 (95% CI: 0.62- 0.72), respectively, with no difference between the two
groups (p=0.68). Sensitivity analyses based on drug or cancer type and type of endpoints (OS

or PFS) demonstrated similar results.””

A comparison of the CheckMate 648 trial population with the patient populations included in
the Shyamalee and Jaffe studies is presented in Table 23. This demonstrates that the baseline
characteristics of trial population of CheckMate 648 are comparable to those of other UK
OSCC cohorts and so can be considered broadly representative of those patients seen in UK

clinical practice.
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Table 23. A comparison of the baseline characteristics of patients in the CheckMate 648 trial
with those in the Shyamalee and Jaffe UK studies

Baseline characteristic NIVO-C?-Ih;I\(I;II(('JMate 6‘(1:8HEM0 Shyamalee’® Jaffe3®

Cohort size 321 324 219 1,049
Median (range), 64 (40-90) 64 (26-81) 63 -

Age years
Mean (SD), - - - 62.9 (10.6)
years

Sex Male (%) 78.8 84.9 48 82.7

ECOGPS. n | 0 150 (46.7) 154 (47.5) 6 (27) -

(%) 1 171 (53.3) 170 (52.5) 9 (41) -

CHEMO: chemotherapy; ECOG PS: Eastern cooperative oncology group performance scale; NIVO-CHEMO:
nivolumab with chemotherapy;

B.2.13.4.2 Comparison of CheckMate 648 with published evidence

B.2.13.4.2.1 Comparison with UK studies

CheckMate 648 can be considered highly relevant to UK clinical outcomes. Although no

studies were identified to assess UK outcomes or baseline characteristics in advanced OSCC

patients, studies are available for gastro-oesophageal adenocarcinoma. Table 24 shows a

comparison of baseline characteristics versus UK specific studies. CheckMate 648 enrolled a

similar proportion of male patients to other UK studies. Similarly, the median age was

comparable to UK studies. However, patients in CheckMate 648 typically had a lower ECOG

status and were more likely to have locally advanced or recurrent disease.
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Table 24. Comparison of CheckMate 648 baseline characteristics versus those from UK-

specific studies

CheckMate 6486378 Cougar-2"°
P Royal Marsden
NIVO+ Active . .80
CHEMO Docetaxel | symptom |retrospective review
CHEMO
control
N 158 157 84 84 511
Sex, male (%) 125 (79%) | 131 (83%) 69 (82%) 67 (80%) 384 (75%)
Median age (range), years 64 (40-85) | 62 (28-81) | 65(28-84) | 66 (36-84) 66 (24-90)**
0 71 (45%) 70 (45%) 24 (28%) 22 (26%) 64 (13%)
Etgtouf 1 87 (55%) | 86(55%) | 46 (55%) | 50 (60%) 276 (54%)
2 0 0 14 (17%) 12 (14%) 87 (17%)
Locally
, advanced or ] ] 11 (13%) 10 (12%) 68 (13%)*
Disease | recyrrent
status Metastati
d.e astatic [ [ 73 (87%) | 74 (88%) 335 (66)*
isease
Adenocarcinom
- - 84 (100% 84 (100% 511 (100%
Histolog | @ ( ) ( ) ( )
y Squgmous cell 156 (99) 155 (99) _ _ }
carcinoma
 21% of patients had relapsed metastatic disease after radical treatment.
* Age at diagnosis, not study baseline
Baseline characteristics and demographics presented for CheckMate 648 patients with tumour cell PD-L1 21%

Prognosis is notably poor for patients with locally advanced or metastatic gastro-oesophageal
cancer. Although a small proportion of patients demonstrate improved outcomes versus the
overall cohort, this proportion is very small. For this reason, it may be implausible for
approximately 10% of patients receiving chemotherapy to survive at 36 months, as observed
during CheckMate 648.

A comparison between CheckMate 648 and previously published studies is provided below.

B.2.13.4.2.1.1 Royal Marsden retrospective review

A retrospective analysis was undertaken of patients who had received at least one cycle of
chemotherapy for gastro-oesophageal adenocarcinoma in the advanced disease setting at
the Royal Marsden Hospital from April 2009 to November 2015.8! Baseline characteristics are
described in Table 24.

Median survival was slightly longer than observed during CheckMate 648 (11.5 months versus
9.07 months). However, survival at 24 months was generally comparable between studies, as
observed in Figure 26. Although this is followed by a low hazard, there are less than 10% of

patients surviving at 36 months and this continues to decrease over the long-term follow up.
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Figure 26. Overall survival for patients receiving chemotherapy for gastro-oesophageal
adenocarcinoma at the Royal Marsden Hospital®'
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B.2.13.4.2.1.2 COUGAR-2

COUGAR-2 was a randomised, controlled trial assessed docetaxel versus active symptom
control in previously treated UK patients with advanced gastro-oesophageal
adenocarcinoma.’”® Median OS was 5.2 months in patients receiving docetaxel and 3.6 months
in patients receiving active symptom control. However, patients continue to experience
increased hazard over time, as illustrated in Figure 27, although this is limited by lack of follow-

up.
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Figure 27. Overall survival during COUGAR-27°
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B.2.13.4.2.2 Published evidence describing outcomes for immunotherapy
treatment

Immunotherapies are extensively studies in gastro-oesophageal cancers. One systematic
literature review (SLR) of immune checkpoint inhibitors for gastro-oesophageal cancers
identified six studies in the first-line setting, eight studies in the second-line setting and three
studies assessing maintenance treatment.2 This analysis demonstrated statistically
significant overall survival benefit in the first-line setting in gastric and gastro-oesophageal
adenocarcinomas (hazard ratio [HR] = 0.83, 95% confidence interval [CI] = 0.76 to 0.90, P
<0.001; based on 4 studies) and OSCC (HR=0.72, 95% CI = 0.64 to 0.81, P <0.001; based
on 3 studies). Additionally, patients in the second-line setting with OSCC derive survival
benefit from immunotherapies in the second-line setting (HR =0.74, 95% CIl =0.68 to 0.82, P
<0.001).%2

Studies identified during this SLR that assessed previously untreated gastro-oesophageal

cancer in a UK-relevant population are described below.

B.2.13.4.2.1 KEYNOTE-590

KEYNOTE-590 was a randomised, placebo-controlled, double-blind, phase 3 study assessing
pembrolizumab plus chemotherapy or placebo plus chemotherapy in patients with previously
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untreated, locally advanced, unresectable or metastatic oesophageal cancer or Siewert type

1 gastro-oesophageal junction cancer.®

Baseline characteristics were similar between KEYNOTE-590 and CheckMate 648 (Table 25).
Age was similar between study populations, as was the proportion of males enrolled, while
ECOG status was slightly lower in patients enrolled onto CheckMate 648. However, 27% of
patients in KEYNOTE-590 had adenocarcinoma, whereas these patients were not eligible for
CheckMate 648. Additionally, CheckMate 648 enrolled more Asian patients than KEYNOTE-
590 and fewer patients with metastatic disease. These key differences are all considered to

be influential in long-term outcomes.8

As can be seen in Figure 28, outcomes in KEYNOTE-590 are broadly aligned with CheckMate
648 (median OS for OSCC subgroup: 12.6 months for pembrolizumab versus 9.8 months for
chemotherapy; OSCC and PD-1 combined positive score [CPS] = 10: 13.9 months versus 8.8
months).8 Similar to CheckMate 648, survival for chemotherapy decreased below 20% by 18
months, but then hazard decreased and few events are observed after this point.
Approximately 30% of patients in the pembrolizumab arm remain alive at 24 months, which is
broadly comparable to the nivolumab arm of CheckMate 648; however, in KEYNOTE-590, this

hazard continues to decline, which is not observed in CheckMate 648.

Of note, response durations of 24 months or longer occurred in 18% of patients in the
pembrolizumab plus chemotherapy group and 6% of patients in the placebo plus

chemotherapy group, which is broadly aligned with CheckMate 648.83

Similar to CheckMate 648, 161 (43%) patients in the pembrolizumab plus chemotherapy group
versus 177 (47%) in the placebo plus chemotherapy group received subsequent anticancer
therapy.8® However, 22 (6%) in the pembrolizumab plus chemotherapy group versus 35 (9%)

in the placebo plus chemotherapy group received subsequent immunotherapy.®
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Table 25. Comparison of KEYNOTE-590 and CheckMate 648

KEYNOTE-59083 CHECKMATE 648 (PD-L1 21%°¢3
LT AT L) CHEMO NIVO+CHEMO CHEMO
ALIELO (n=376) (n=158) (n=157)
(n=373)
Age, (years) | | | |
Median (range) 64 (28-94) 62 (27-89) 64 (40-85) 62 (28-81)
Sex
Male 306 82% 319 85% 125 79% 131 83%
Asia region 196 53% 197 52% 114 72% 113 72%
Race
Asian 201 54% 199 53% 116 73% 113 72%
White 139 37% 139 37% 38 24% 38 24%
ECOG performance status
0 149 40% 150 40% 71 45% 70 45%
1 223 60% 225 60% 87 55% 86 55%
2 1 <1% 1 <1% - - - -

Oesophageal squamous

i 274 73% 274 73% 156 99% 155 99%
cell carcinoma

Adenocarcinoma 99 27% 102 27% - - - -

Oesophageal

. 58 16% 52 14% - - - -
adenocarcinoma

Siewert type 1 gastro-
oesophageal junction 41 11% 50 13% - - - -
adenocarcinoma

Disease status

Metastatic 344 92% 339 90% 85 54% 89 57%
Unresectable locally 29 8% 37 10% 73 46% 68 43%
advanced

PD-L1 CPS 210 186 50% 197 52% - - - -
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Figure 28. KEYNOTE-590 overall survival outcomes; A) Patients with oesophageal squamous cell carcinoma and PD-L1 CPS of 10 or more; B)
Patients with oesophageal squamous cell carcinoma??
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B.2.13.4.2.2 CheckMate 649

CheckMate 649 (NCT02872116) is a Phase lll, open-label, randomised, multi-centre trial
assessing NIVO+CHEMO, NIVO+IPl or CHEMO in previously untreated advanced gastric,

GOJ or oesophageal adenocarcinoma.?

Baseline characteristics were broadly comparable between studies, as shown in Table 26,
with the exception of race (CheckMate 649 enrolled fewer Asian patients) and tumour site and

histology, due to the differing eligibility criteria.

CheckMate 649 reported short median OS (11.6 months) for patients receiving
chemotherapy?® (Figure 29). Aligned with CheckMate 648, approximately 20% of the patients
in the chemotherapy arm are alive at 24 months; although the hazard decreases after this
point, survival is just above 10% by 36 months. However, unlike CheckMate 648, outcomes
for NIVO+CHEMO remain at slightly below 20% at 36 months, with no events occurring in the

long-term follow up.8

Similar to CheckMate 648, more patients during CheckMate 649 in the CHEMO arm went on
to receive subsequent treatment (41% versus 38% for NIVO+CHEMO), systemic treatments
(39% versus 34% for NIVO+CHEMO) and specifically an anti-PD-1/PD-L1 therapy (8% versus
2% for NIVO+CHEMO).8
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Table 26. Comparison of baseline characteristics for CheckMate 649 and CheckMate 648

CheckMate 64954 CheckMate 64862
NIVO+CHEMO CHEMO NIVO+CHEMO CHEMO
N=789 N=792 N=789 N=792

Median age, years (range) 62 (54-69) 61 (53-68) 64 (40-85) 62 (28-81)
Sex, male (%) 540 (68) 560 (71) 125 (79) 131 (83)
Race, n (%)

White 556 (70) 541 (68) 38 (24) 38 (24)

Asian 186 (24) 189 (24) 116 (73) 113 (72)
Region, n (%)

Asia | 178 (23) | 178 (22) | 114 (72) | 113 (72)
Initial diagnosis, n (%)

Qastroesophageal 132 (17) 128 (16) - -

junction cancer

Gastric cancer 554 (70) 556 (70) - -

Oesophageal 103 (13) 108 (14) - -

adenocarcinoma
0SscC - - 156 (99) 155 (99)
Disease status classification, n (%)

Locally recurrent 5(1) 2 (<1) 53 (34) 41 (26)

Metastatic 757 (96) 756 (95) 85 (54) 89 (57)

Locally advanced 27 (3) 34 (4) 20 (13) 18 (11)
ECOG PS

0 326 (41) 336 (42) 71 (45) 70 (45)

1 462 (59) 452 (57) 87 (55) 86 (55)
CHEMO: chemotherapy; ECOG: Eastern Cooperative Oncology Group; PS: performance status.
Source: Janjigian et al 202184

Figure 29. CheckMate 649 overall survival®*
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B.2.13.4.2.3 KEYNOTE 062

KEYNOTE-062 was a randomised, controlled, partially-blinded, phase 3 study assessing
pembrolizumab (with or without chemotherapy) or chemotherapy in patients with previously
untreated, locally advanced, unresectable or metastatic gastric cancer or gastro-oesophageal
junction cancer with PD-L1 CPS of 1 or greater.®> The pembrolizumab monotherapy arm is
not further discussed, as the pembrolizumab plus chemotherapy arm provides a more relevant

comparison to CheckMate 648.

Baseline characteristics were comparable between studies, with the exception that
KEYNOTE-062 enrolled fewer male patients and CheckMate 648 enrolled fewer patients with
metastatic disease. Additionally, tumour site and histology differed due to eligibility criteria

differences.

As can be seen in Figure 30, outcomes in KEYNOTE-062 are aligned with CheckMate 648
(median OS: 12.5 months for pembrolizumab plus chemotherapy versus 11.1 months for
chemotherapy).2® Similar to CheckMate 648, survival for chemotherapy was approximately

20% by 24 months, reaching approximately 10% by 30months. 8°

Similar to CheckMate 648, more patients during KEYNOTE-062 in the CHEMO arm went on
to receive subsequent treatment (54% versus 47% for pembrolizumab plus chemotherapy)
and specifically an anti-PD-1/PD-L1 therapy (13% versus 4% for pembrolizumab plus

chemotherapy).8
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Table 27. Comparison of KEYNOTE-062 and CheckMate 648 baseline characteristics

KEYNOTE-0628° CHECKMATE 648 (PD-L1 21%53
e o a® CHEMO NIVO+CHEMO CHEMO
(n=257) (n=250) (n=158) (n=157)
Age, (years) | | | |
Median (range) 62 (22-83) 62.5 (23-87) 64 (40-85) 62 (28-81)
Sex
Male 195 76% 179 72% 125 79% 131 83%
Asia region 64 25% 61 24% 114 72% 113 72%
ECOG performance status
1 138 54% 135 54% 87 55% 86 55%
Quropmegeasaemaus || - | - | - [ s [ e | wss | oo
Adenocarcinoma 257 100% 250 100% - - - -
Sc?:rtlrcl)zarcinoma 170 61% 181 2% . ) ) )
Siewert type 1 gastro-
oesophageal junction 85 33% 67 27% - - - -
adenocarcinoma
Disease status
Metastatic 243 95% 235 94% 85 54% 89 57%
PD-L1 CPS 210 99 39% 90 36% - - - -

Figure 30. KEYNOTE-062 overall survival
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B.2.13.4.2.3 Conclusions on comparison with published evidence

CheckMate 648 baseline characteristics and outcomes are well aligned to the published

evidence base, and so can be considered highly relevant to UK clinical practice.

However, it should be noted that long-term outcomes for the CheckMate 648 CHEMO arm are
more optimistic than observed during previous studies, while the NIVO-CHEMO has higher
long-term hazard than observed in other immuno-oncology therapies for gastro-oesophageal
cancer. This may be driven by the high rate of subsequent treatment use in the CHEMO arm.
Alternatively, this be confounded by the limited patient numbers informing long-term follow up,
so that the responder population has an outsized contribution to the long-term follow up.
However, these data challenges impact on interpretation of the study and long-term

extrapolation of outcomes.

B.2.13.4.2 UK standard of care

As outlined in Section B.1.3.5, UK guidelines recommend chemotherapy for patients who have
previously untreated, unresectable advanced, recurrent or metastatic OSCC, including
doublet treatment with 5-fluorouracil or capecitabine in combination with cisplatin or oxaliplatin
or triplet treatment including epirubicin with a fluoropyrimidine (5-fluorouracil or capecitabine)
and a platinum agent (cisplatin or oxaliplatin).'> However, as outlined in Section B.1.1, doublet
chemotherapies are more commonly used for treatment of OSCC in the UK. Use of epirubicin-
based triplet therapies for OSCC is declining in the UK, as there is limited evidence to support
clinical benefit in the context of increased adverse events. This is confirmed by TA737, where
clinical experts contacted by NICE explained that dual therapy regimens are preferred, while
the Cancer Drugs Fund clinical lead confirmed that the use of triple regimens is rapidly
diminishing." In this context, the committee concluded that a dual chemotherapy regimen
would be the appropriate comparator for TA737." During an advisory board conducted by
BMS, NHS clinicians confirmed that triplet therapy is rarely used in the UK and would not be

considered standard of care.?

Clinical advisors to BMS have also confirmed that doublet chemotherapies have similar
outcomes in cases of advanced OSCC.2 This is aligned with clinical advice obtained during
TA737, where clinicians advised the ERG that doublet regimens are of exchangeable
effectiveness (i.e. exhibit a class effect).26 However, clinical advice to the ERG also noted that
regimens with fluorouracil are rarely given due to the lengthy infusion time, with use only where
patients are unable to swallow capecitabine tablets.®¢ Further, clinical experts stated during
TAT37 that oxaliplatin is more commonly used than cisplatin, as it is better tolerated and has

a shorter infusion time." As a result, clinical experts felt that capecitabine plus oxaliplatin
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(XELOX) would be the primary comparator in this patient population.’ This aligns with clinical

advice during an ongoing gastro-oesophageal adenocarcinoma NICE appraisal.®’

Despite this, the CheckMate 648 study included a chemotherapy comparator arm, comprising
of 5-fluorouracil and cisplatin, which is a relevant comparator to the UK setting for treatment
of untreated, unresectable OSCC, as confirmed by the NHS clinicians during the advisory

board and in line with the NICE scope for this indication.?

Additionally, the decision problem includes pembrolizumab plus chemotherapy. However, it
should also be noted that pembrolizumab was only recently recommended by NICE (October
2021)" and is hence not yet standard of care. Further, pembrolizumab plus chemotherapy is
only used in a subgroup of the relevant patient population (patients with PD-L1 CPS =10) and
hence is only relevant to part of the decision problem. This was not included in the CheckMate
648 trial as the trial was initiated prior to the approval of pembrolizumab. Despite this, an ITC
comparing NIVO-CHEMO with pembrolizumab plus chemotherapy is presented in Section
B.2.9.

B.2.13.4.3 Measurement of PD-L1 in UK clinical practice

Assessment of PD-L1 status is not yet clinical practice in the UK for patients with OSCC,
although this will be changing following availability of pembrolizumab for patients with PD-L1
CPS 210 (October 2021)' PD-L1 CPS is a scoring method that evaluates the number of PD-
L1 positive cells (tumour, lymphocytes and macrophages) divided by the total number of
tumour cells, multiplied by 1008. Hence, it is a composite score that allows the capture of PD-
L1 positive tumour and immune cells in a single reading.® For the purposes of clinical trials,
this is preferred over tumour PD-L1 score, which only reflects the percentage of tumour cells
that are positive for PD-L1 expression. However, it is not yet confirmed which approach will

be used in clinical practice for patients with OSCC.

However, assessment of PD-L1 has been rapidly evolving, so that clinical trials often use
tumour cell PD-L1 score, as per CheckMate 648, which applied the tumour cell PD-L1
measure to define the patient subgroup for the primary endpoint. These measures do have
significant overlap, as shown in Table 28. Of the 158 patients in the NIVO-CHEMO arm with
tumour cell PD-L1 21%, ] also had CPS >10. Similarly, in the CHEMO arm, 157 patients had
tumour cell PD-L1 21% and of these [ had CPS >10. Further, although outcomes are slightly
better in patients with CPS 210 (Table 29), there is significant benefit in patients with tumour
cell PD-L1 21%.
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As such, further subgrouping of the OSCC patient population may improve average patient
outcomes but would exclude patients who would derive significant benefit from immuno-

oncology therapies and are currently limited to standard chemotherapy options.

Table 28. CheckMate 648 frequency of PD-L1 by SPC status

NIVO-CHEMO CHEMO
Tumour cell Tumour cell
i PD-L121% LI PD-L121%
7T H | | H | |
ITT with CPS score B B B B
CPS25 I I I I
GPS>10 I TS s

Table 29. CheckMate 648: impact of alternative PD-L1 measurement scores on outcomes

Tumour cell PD-L1 21% CPS 210
NIVO-CHEMO CHEMO NIVO-CHEMO CHEMO
N | | || || ||
oS Median I H [ | I
(months) | Restricted mean [ | [ | [ ] [ ]
PFS Median H || || H
(months) | Restricted mean [ | [ | [ | [ |

B.2.13.4.3 Application of NICE end-of-life criteria to nivolumab with

chemotherapy use in oesophageal cancer

Outcomes are known to be poor in OSCC patients with untreated, unresectable advanced,
recurrent or metastatic disease, although there is a paucity of evidence describing this patient
population. These patients have limited treatment options and estimates of OS at 1 year are
around 44%, as reported in patients in the chemotherapy arm from CheckMate 648.%°
Therefore, there is a high degree of unmet clinical need in this patient population, which would

be addressed by the availability of nivolumab with chemotherapy.

The case for application of NICE end-of-life criteria for nivolumab with chemotherapy for the
treatment of OSCC is set out in Table 30, and based on this evidence, nivolumab is considered

to meet both criteria for end-of-life.
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Table 30. End-of-life criteria

Reference in

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

the survival benefit associated with
nivolumab with chemotherapy. However,
it is acknowledged that extrapolated
outputs are subject to uncertainty due to
the potential variation in extrapolations.
However, when data are restricted to the
observed period, restricted mean OS is
Il onths in the nivolumab with
chemotherapy arm and [JJl] months in
the chemotherapy arm, providing -
months of survival benefit.

Based on model output, mean OS
extrapolated over a life-time horizon was
Il years in the nivolumab with
chemotherapy arm and 1.4 years in the
chemotherapy arm (an improvement of
B years). Based on this evidence, it can
be concluded that end-of-life criteria are
met.

Criterion Data available subn‘_nssmn
(section and page
number)

The treatment is Available therapies in patients with B.2.6.3.1

indicated for patients untreated, unresectable, advanced,

with a short life recurrent or metastatic OSCC are

expectancy, normally associated with poor outcomes, although

less than 24 months data describing this patient population

are limited. Based on available data,

median OS for platinum-based

chemotherapy, 5-fluorouracil and

cisplatin, as observed during CheckMate

648, was 10.7 months.

The mean OS is more representative of B.2.6.3.1
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B.3 Cost effectiveness

Summary of cost-effectiveness

e A de novo partitioned survival model was developed to assess the cost-
effectiveness of nivolumab and chemotherapy compared to chemotherapy and
pembrolizumab and chemotherapy for adults with untreated unresectable
metastatic OSCC (consistent with the population in the Checkmate 648 trial).

e Use of NIVO+CHEMO will result in additional discounted QALYs and life years
of [l and . respectively, compared to CHEMO.

o Discounted incremental costs with NIVO-CHEMO were estimated to be -
versus CHEMO under base case assumptions and the resultant ICER was
£34,366 per QALY, which is considered to be cost-effective at a willingness-to-
pay threshold of £50,000 per QALY.

o Extensive sensitivity analyses were undertaken, reflecting the assumptions
required to undertake plausible, robust and transparent base case analysis.

e In the probabilistic sensitivity analysis, NIVO-CHEMO was cost-effective in
88.7% of scenarios at a willingness-to-pay threshold of £50,000 per QALY.

¢ In the deterministic sensitivity analysis, NIVO-CHEMO was cost-effective in all
scenarios at a willingness-to-pay threshold of £50,000 per QALY.

B.3.1 Published cost-effectiveness studies

In line with the NICE Guide to the methods of technology appraisal 2013,°° an SLR was
conducted to identify cost-effectiveness studies for the treatment of advanced OSCC. In brief,
electronic database searches (Medical Literature Analysis and Retrieval System Online
[MEDLINE, via Ovid], Excerpta Medica dataBASE [Embase, via Ovid], Database of Abstracts
of Reviews and Effects [DARE], Health Technology Assessment [HTA], and National Health
Service Economic Evaluations Database [NHS EED]) were conducted on April 28, 2021. A
total of 23 unique studies describing full economic evaluations of interventions aimed at
managing previously untreated advanced or metastatic OSCC were included. Of these, nine
studies were prioritised for extraction as they evaluated pharmacological interventions,
whereas the remaining 14 studies evaluated non-pharmacological interventions, including
esophagectomy, stents and brachytherapy, which were not deemed relevant to the objective
of this SLR. Full details of the process and methods to identify and select the relevant cost-

effectiveness evidence, including PRISMA diagrams, are provided in Appendix H.
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B.3.2 Economic analysis

The economic case presented in this submission is based on conventional cost-utility analysis,
assessing the use of NIVO-CHEMO versus relevant comparators for first-line treatment of

unresectable advanced, recurrent or metastatic OSCC with tumour cell PD-L1 21%.

B.3.2.1 Model structure

A partitioned survival model (PSM) approach has been utilised. It is acknowledged that
modelling of subsequent treatment with immunotherapies (particularly nivolumab in the
second-line setting) may indicate that use of a Markov approach would be appropriate.
However, this aligns with previous UK HTAs for oesophageal cancer’2 and advice provided
by ERGs for ongoing an HTA in gastro-oesophageal cancer.®” Further, a PSM adheres to the
NICE DSU guidelines®" and is fully flexible, allowing extensive exploration of survival
parameterisations and other input parameters. Moreover, a PSM may replicate survival
outcomes with a higher degree of accuracy compared with a Markov model, although
differences in outcomes should be minimal, particularly where appropriate transition rates
have been derived.?? Lastly, the structure of the PSM accommodates several treatment
discontinuation options, which is of importance in the appraisal of nivolumab in combination

with chemotherapy, where therapies may be continued beyond progression.

Aligned with the PSM approach, the economic model includes three mutually exclusive health
states representing progression-free disease, post-progression and death, stratified by on-
treatment versus discontinued (Figure 31). Further details regarding the modelling approach

and inputs are detailed in Appendix M.

In a three-state PSM, health state occupancy is determined by survival curves, namely overall
survival (OS) and progression-free survival (PFS). Figure 32 shows the health states of a
PSM. The area under each curve shows the health state occupancy, with the area under the
OS curve showing the proportion of patients alive at a given time and the area under the PFS
curve showing the proportion of patients who are progression-free at a given time. The
proportion of patients alive with progressed disease is the difference between OS and PFS

curves.

These health states reflect disease severity and determine use of healthcare resources,
health-related quality of life and mortality rates. The economic model structure has been
chosen to reflect the most important treatment outcomes for OSCC patients: survival
(progression free and overall), side effects, symptom control and quality of life. Survival curves

have been applied to estimate PFS and OS in each treatment arm, while health state utilities
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and costs have been applied to reflect the symptom control and quality of life experienced by
patients receiving NIVO-CHEMO or comparators. Treatment-specific AE probabilities,
alongside AE event-specific costs, are used to estimate the incidence and economic

consequences associated with treatment-related AEs (Section B.3.3.6).

Figure 31. Three-state model structure

Progression Progressed
-free disease

Figure 32. Overview of PSM method

A
100%

Propertion of cohort

0%

Year 1 Year 2 Year 3 Year 4 Year 5
OS: Overall survival; PD: Progressed disease; PF: Progression-free; PFS: Progression-free survival
Each first-line treatment has unique survival curves, OS and PFS, which determines the time
spent in each health state (pre-progression, post-progression and death). This represents the

treatment efficacy. Each first-line treatment also has a unique time on treatment (ToT) curve;
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this determines how patients move through lines of treatment. In each health state, patients
accrue treatment costs based on drug acquisition and administration, and health care
resources use costs while in that health state, based on disease monitoring and management.
Utilities are applied per health state, and a disultility is applied as a one-off utility decrement in
the four cycles before death. Further details on clinical efficacy, costs and utility inputs can be
found in Sections B.3.3, B.3.4 and B.3.5.

To reflect the nature of OSCC and available evidence, the model assumes that progression
phases are consecutive, which means patients are not able to revert to pre-progression from
more advanced phases of the disease. Although patients may be able to respond to therapy
following progression, patients are still considered to have a higher hazard and an increased
resource use. As evidence for this, patients enrolled in ATTRACTION-3 were still able to
achieve a complete or partial response, but OS remained low.?° Hence, this assumption can

be considered appropriate.

Using a weekly cycle length, the model predicts the proportion of the population who
experience a progression or death event. Weekly cycles were considered appropriate for this
evaluation because it enables the model to reflect the timings of drug administrations
associated with both NIVO-CHEMO and comparator therapies. Weekly cycles further capture
a realistic minimum time during which the symptoms or responses can change in UK clinical

practice.

A summary of the features of the PSM in presented in Table 31 and Table 32.
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Table 31. Features of the economic analysis (per NICE template)

Feature Model functionality TA737" approach Rationale
Time horizon Lifetime horizon of 40 years Lifetime horizon of 30 years NICE reference case®
Cycle length 1 week (no half-cycle correction) 1 week with half-cycle correction This is aligned to an economic model in a

similar indication, a 1-week cycle length has
been chosen as it is sufficient to capture
treatment benefit and disease progression. No
half-cycle correction is applied, in line with ERG
comments during TA737.86

Source of utilities

Checkmate 648 EQ-5D-3L

KEYNOTE-590 EQ-5D-5L

NICE reference case®

Source of costs

Drug acquisition costs from BNF and
eMIT (as appropriate). Drug
administration costs aligned with
TA737 ERG preferred approach.
Disease management costs aligned

with TA737 ERG preferred approach.

Adverse event costs aligned with
NHS reference costs and TA737
(where possible). Cost of end of life
aligned with previously oncology
HTAs.

Not applicable

NICE reference case®

Duration of treatment effect

No treatment waning effect applied.

ERG preferred a treatment
waning scenario applied between
5 and 7 years. MSD did include a
treatment waning scenario, based
on the observed evidence. The
committee concluded that all
scenarios provided plausible
estimates of overall survival and
the preferred scenarios were not
greatly different.’

There is now long-term evidence of a robust
and durable treatment effect lasting beyond
discontinuation for immunotherapies.%*
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Table 32. Additional features of the economic analysis

Feature Model functionality TA737" approach Rationale
Type of economic Cost-utility analysis using partitioned | Cost-utility analysis using This approach aims to capture the impact on
evaluation survival model partitioned survival model costs, life years and quality of life of introducing

nivolumab as a first-line add on treatment

Setting and perspective on
costs and outcomes

National Health Service and Personal
Social Services (NHS and PSS)

NHS and PSS

NICE reference case®

cisplatin) for all patients or
pembrolizumab with chemotherapy
(fluorouracil plus cisplatin) for
patients with PD-L1 210 (as a
scenario)

cisplatin as base case analysis;
scenarios assessed alternatives

Population Patients with advanced unresectable, | Untreated, unresectable locally This is aligned to CheckMate 648 trial%
recurrent or metastatic previously advanced or metastatic
untreated oesophageal cancer with oesophageal cancer or HER-2
PD-L1 21% negative gastroesophageal
junction adenocarcinoma
(subgroup with PD-L1 CPS 210)
Intervention Nivolumab in combination with Pembrolizumab plus This is aligned to CheckMate 648 trial%
chemotherapy (fluorouracil plus chemotherapy (fluorouracil plus
cisplatin) cisplatin)
Comparator Chemotherapy (fluorouracil plus Chemotherapy: fluorouracil plus This is aligned to CheckMate 648 trial®® and

current UK practice

Subsequent treatments

Intervention: Taxane monotherapy
(docetaxel or paclitaxel)

Comparator: Taxane monotherapy
(docetaxel or paclitaxel) or nivolumab

KEYNOTE-590 subsequent
treatments; updated to include

nivolumab in the comparator arm.

This is aligned to current UK practice as
confirmed during an advisory board held by
BMS2. Additionally, this is aligned

Discounting

3.5% costs and health outcomes

3.5% costs and health outcomes

NICE reference case%
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B.3.2.1.1 Derivation of health state occupancy estimates

Health state occupancy is defined by treatment specific PFS and OS extrapolations, derived
from available data. It is assumed that these PFS and OS data implicitly include the effects
of any subsequent treatment that may have been administered; hence, the benefits of

subsequent treatment are captured.

B.3.2.1.2 Derivation of treatment line occupancy

Patients enter the model and can receive NIVO-CHEMO or a comparator treatment. Following
treatment cessation, patients receive a subsequent line of therapy. As a simplifying

assumption, it is assumed that patients may not discontinue this final line of therapy.

In the base case analysis, the proportion of patients on initial or subsequent treatment lines is

based on the following criteria:
e Observed time on treatment data

e Treatment cessation (where treatment duration is specified, for example in set

treatment durations or stopping rules)

B.3.2.1.3 Outcome measures

The primary model output is the incremental cost-effectiveness ratio (ICER) expressed as
incremental costs per QALY gained. Additionally, the model provides an overview of other
outcomes, such as LYs gained, and clinically relevant outcomes, such as predicted median
OS and PFS.

B.3.2.2 Patient population

The economic evaluation considered the use of

In the base case analysis, baseline patient parameters are derived from the baseline

characteristics of patients enrolled in CheckMate 648, as detailed in Table 33.

Table 33. Baseline patient characteristics

Characteristic Mean value (Standard error) Source
Proportion male [ CheckMate 648 PD-L1
- 21% population (including
Baseline age I NIVO-IPI arm)
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B.3.2.3 Intervention technology and comparators

As outlined in Section B.1.1, doublet chemotherapies are more commonly used for treatment
of OSCC in the UK. Use of epirubicin-based triplet therapies for OSCC is declining in the UK,
as there is limited evidence to support clinical benefit in the context of increased adverse
events. This is confirmed by TA737, where clinical experts contacted by NICE explained that
dual therapy regimens are preferred, while the Cancer Drugs Fund clinical lead confirmed that
the use of triple regimens is rapidly diminishing." In this context, the committee concluded that
a dual chemotherapy regimen would be the appropriate comparator for TA737." This aligns
with expert advice provided to BMS.? Hence, assessment of epirubicin-based triplet therapy

is not considered within the economic model.

Clinical advisors to BMS have also confirmed that doublet chemotherapies have similar
outcomes in cases of advanced OSCC.? This is confirmed by clinical advice obtained during
TA737, where clinicians advised the ERG that doublet regimens are of exchangeable
effectiveness (i.e. exhibit a class effect).26 However, clinical advice to the ERG also noted that
regimens with fluorouracil are rarely given due to the lengthy infusion time, with use only where
patients are unable to swallow capecitabine tablets.®® Further, clinical experts stated during
TA737 that oxaliplatin is more commonly used than cisplatin, as it is better tolerated and has
a shorter infusion time." In conclusion, clinical experts felt that capecitabine plus oxaliplatin
(XELOX) would be the primary comparator in this patient population.’ This aligns with clinical
advice during an ongoing gastro-oesophageal adenocarcinoma NICE appraisal.?” Further,
clinical advisors to BMS have confirmed that XELOX should be considered the primary

comparator.?

As CheckMate 648 provides direct comparative evidence for NIVO-CHEMO versus CHEMO,
this evidence is considered as the base case analysis, and the economic model uses the costs
of cisplatin plus fluorouracil is the chemotherapy of interest. However, scenario analyses are
presented to address additional doublet chemotherapy regimens, which are assumed to have
equal effectiveness but different cost and administration profiles (Q2W/Q3W vs Q4W). It is
suggested the choice of therapy would not be impacted by addition of nivolumab (i.e., a patient
who would have received XELOX would receive NIVO+XELOX as opposed to
NIVO+FOLFOX)."™* Hence, scenario analysis compares nivolumab plus one doublet (e.g.
XELOX) versus that same doublet (XELOX).

Additionally, the decision problem includes pembrolizumab plus chemotherapy. However, it
should also be noted that pembrolizumab was only recently recommended by NICE (October

2021)" and is hence not yet considered as a standard of care. Further, pembrolizumab plus
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chemotherapy is only used in a subgroup of the relevant patient population (patients with PD-
L1 CPS 210) and hence is only relevant to part of the decision problem. As a result, a scenario

analysis is presented versus pembrolizumab plus chemotherapy.

Table 34 provides an overview of the intervention and comparator applied in the base case

analysis and scenario analyses.

Table 34. Definition of intervention and comparators

Intervention Comparators
Base case NlVO-CHEMO: n!volur_nab plus CHEMO: fluorouracil and cisplatin
analysis fluorouracil and cisplatin
NIVO-CHEMO: nivolumab plus CHEMO: fluorouracil and oxaliplatin
fluorouracil and oxaliplatin (FOLFOX) (FOLFOX)
NIVO-CHEMO: nivolumab plus CHEMO: capecitabine and oxaliplatin

Scenario capecitabine and oxaliplatin (XELOX) (XELOX)

analysis NIVO-CHEMO: nivolumab plus
capecitabine and cisplatin

NIVO-CHEMO: nivolumab plus Pembrolizumab plus fluorouracil and
fluorouracil and cisplatin cisplatin (in patients with PD-L1 CPS =10)

CHEMO: capecitabine and cisplatin

B.3.3 Clinical parameters and variables

B.3.3.1 Survival analysis approach

Clinical data to inform PFS and OS for NIVO-CHEMO and CHEMO are derived from
CheckMate 648. However, follow-up was less than the maximum time horizon of the model.
Therefore, extrapolation of survival data from the study was required to inform long-term
outcomes, undertaken with reference to the guidance from the NICE Decision Support Unit
(DSU) and Bagust an Beale (2014).°°® The model selection algorithm was used to select a

suitable model (Figure 33).

A full description of the methods used is provided in Appendix N. In brief, several approaches
were considered for the survival analysis. Progression events were based on BICR-assessed
outcomes from CheckMate 648 and were defined as in this study. Death events from
CheckMate 648 were used to inform OS modelling. Parametric survival functions were fitted
to the extracted data using the R statistics environment, including exponential, Weibull, log-
logistic, lognormal, Gompertz and generalised gamma survival distributions. Additionally,
semi-parametric models were considered assessing the impact of different split points and
subsequent parametric functions, in line with the approach taken in recent appraisals of

immuno-oncology agents. %1%
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Survival modeling
required for
economic evaluation

v

Patient-level data available

y

Compare log-cumulative hazard plots, quantile-quantile plots or suitable
residual plots to allow initial selection of appropriate models

v Y v

Plots are not straight lines Plots are not parallel Plots are parallel
Consider piecewise or other Fit individual models Consider PH/AFT models
more flexible models

| % |
Compare model fits to select the most appropriate model taking into account the completeness of the
survival data:

v 4

Complete survival data: Incomplete survival data:

*AIC *Visual inspection

*BIC *External data

*Log-cumulative hazard plots *Clinical validity

*QOther suitable statistical tests of internal *AIC

validity *BIC
*Log-cumulative hazard plots
*QOther suitable tests of internal and external
validity
*Consider duration of treatment effect

1 |
v

Choose most suitable model based on above analysis.

Complete sensitivity analysis using alternative plausible survival models, and taking into account
uncertainty in model parameter estimates

Figure 33. Survival model selection process algorithm
Source: NICE Decision Support Unit Document 14: Survival analysis for economic evaluations alongside clinical trials -

extrapolation with patient-level data.*®
AFT: accelerated failure time; AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion; PH: proportional hazards.

Goodness-of-fit was evaluated using the Akaike and Bayesian Information Criteria (AIC and
BIC, respectively); minimisation of these measures is used to indicate goodness-of-fit whilst
penalising overfitting, so that a smaller value demonstrates a more appropriate fit. In addition
to assessment of goodness-of-fit statistics, the appropriateness of the parametric
extrapolation was by visual inspection of the fit over the observed period and consideration of

the log cumulative hazard plots.
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It is worth noting that while the above methods for validating the extrapolation of progression
and death events are appropriate, they are also necessarily constrained by derivation from
observed data, which is, as previously indicated, limited by the uncertainty in the tail of the
data. Therefore, the plausibility of the extrapolation was assessed through consideration of
the long-term hazard profile and the extrapolated mean survival estimates. Additionally,
clinical expert opinion was sought to ensure that the survival extrapolation approach can be

considered appropriate.

B.3.3.1.1. Overall survival

As discussed in Appendix N, the proportional hazard assumption is violated for OS due to

non-parallelism (See Figure 34). As a result, independent models were considered.

Figure 34. CheckMate 648 overall survival patients with tumour cell PD-L1 21% from October
2021 DBL - Complementary log-log plot: CHEMO vs NIVO+CHEMO.

OS demonstrates a clear difference in hazard profile between the arms. During the first 6
months, the NIVO + CHEMO and the CHEMO KM curves are very similar. After 6 months,
patients in the CHEMO arm have a higher hazard than the NIVO+CHEMO arm. From month
10, NIVO+CHEMO presents greater OS than CHEMO up to the end of the observed period.
As a result, the NIVO+CHEMO (Figure 35) hazard rate peaks in the first 2-3 months, whereas
in the CHEMO (Figure 36) arm, the hazard continually increases until reaching a peak at

approximately 8—9 months.

Additional follow up has confirmed trends observed in the early part of the trial. However, this
has not addressed the data challenges. As shown in Figure 36 and Appendix N, the hazard
observed after 24 months in the CHEMO arm is decreasing. While this is plausible based on

the March 2020 data (Appendix N), the CHEMO arm hazard is approaching general population
mortality in the | N ] JJEI (Figure 36), which is implausible.

Parametric models were explored but did not adequately reflect this change in observed
hazard (as outlined in Appendix N). In particular, the parametric models were unable to reflect
the CHEMO arm observed data after 20 months. Hence, a semi-parametric approach was
considered appropriate as it reflected the high initial hazard but applied the maximum amount

of data to inform the long-term extrapolation.

Applying Kaplan-Meier data until 6.9 months followed by parametric extrapolation enabled the
initial hazard to be modelled appropriately and captured the high rate of events between study

entry and six months. Further, there is significant overlap between the NIVO-CHEMO and
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CHEMO arms in the first six months, with divergence after this point. Switching to parametric
extrapolation from 6.9 months uses the maximum number of events to inform long-term

extrapolation and describe the lower long-term hazard.

Several models were inappropriate for use for the CHEMO arm (Figure 33), including
exponential and Weibull, which produced a poor fit to the observed data. Based on goodness
of fit statistics, the best fit could be considered to be Gompertz, log-logistic, lognormal or
generalised gamma. However, the survival extrapolations described for Gompertz and log-
logistic could not considered plausible. Outcomes using the lognormal approach may also be
considered optimistic, particularly in the context of the observed restricted mean OS (i}
months) but align with the observed hazard profile. It should be noted that this finding is
replicated across the semi-parametric cut-points: improving the fit to the observed CHEMO
arm data provides less clinically plausible outcomes. As such, the lognormal extrapolation
may provide a balance between optimal fit to the observed data and the plausibility of the long-

term predicted survival outcomes.

Several extrapolations are plausible in the NIVO-CHEMO arm. However, it should be noted
that several predict implausibly short mean survival outcomes. Based on the observed data,
restricted mean OS is [l months in the NIVO-CHEMO arm, with i} of patients without a
death event at end of follow up (based on ] events observed in 158 patients during the trial
period). As a result, the mean OS predicted by the generalised gamma, exponential and
Weibull functions are implausibly short. As the long-term follow-up is likely to reflect the
responder population (See section 4.2.4 in Appendix N), as observed in the CHEMO arm, the
lognormal function is likely to provide the optimal choice for the economic model. Further, this

reflects the hazard profile observed for immunotherapies in general.

Overall, despite an initially higher hazard for NIVO+CHEMO, the magnitude of hazard is much
greater for CHEMO overall. None of the hazard functions are monotonic, CHEMO is unimodal

in shape whereas NIVO+CHEMO has a changing hazard.
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Figure 35. OS, Smoothed hazard function estimates: NIVO+CHEMO

R-P: Royston-Parmar. Confidence interval is shown around b-spline estimator.

Figure 36. OS, Smoothed hazard function estimates: CHEMO

R-P: Royston-Parmar. Confidence interval is shown around b-spline estimator.

Figure 37. CheckMate 648 in patients with tumour cell PD-L1 21% from | Gz
NIVO+CHEMO: Semi-parametric OS models overlaid upon Kaplan-Meier — 6.9 months cut point

Figure 38. CheckMate 648 in patients with tumour cell PD-L1 21% from || . cHEMO:
Semi-parametric OS models overlaid upon Kaplan-Meier — 6.9 months cut point

B.3.3.1.2 BICR-assessed PFS

Progression events were based on BICR-assessed outcomes from CheckMate 648 and were

defined as in this study (See section 3.2 of Appendix N for more detail).

The PFS (BICR) Kaplan-Meier has a highly stepped appearance, caused by regular tumour
assessment times (every 6 weeks). While progression events can occur at any time,
progression is actively monitored at these timepoints, causing an increase in progression

events identified during these periods.

As in the OS curve, CHEMO and NIVO+CHEMO Kaplan-Meier data is aligned at the start of
the trial data, with diverge after approximately 2—3 months. After this point KMs diverge with
NIVO+CHEMO KM lying clearly above CHEMO. Overall, the NIVO+CHEMO arm presents
better PFS (BICR) across all of the observed period. Reflecting the Kaplan-Meier data, the
CHEMO and NIVO-CHEMO BICR-assessed PFS demonstrates an increase in hazard during
the first 2-3 months (Royston-Palmer spline). Overall, the hazard for CHEMO is higher, it

increases steadily and has a sustained higher hazard after initial peak.

Figure 39. BICR-assessed PFS: Smoothed hazard function estimates: NIVO+CHEMO arm
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Figure 40. BICR-assessed PFS: Smoothed hazard function estimates: CHEMO arm

As with OS, parametric models were explored but did not adequately reflect this change in
observed hazard (as outlined in Appendix N). In particular, the parametric models were unable
to reflect the CHEMO arm observed data after 10 months and the NIVO-CHEMO arm data
after 20 months. Hence, a semi-parametric approach was considered appropriate as it
reflected the high initial hazard but applied the maximum amount of data to inform the long-

term extrapolation.

It was determined that the 6.9 month cut point was appropriate for PFS data. Applying Kaplan-
Meier data until 6.9 months followed by parametric extrapolation enabled the initial hazard to
be modelled appropriately and captured the high rate of events between study entry and six
months. Further, there is significant overlap between the NIVO-CHEMO and CHEMO arms in
the first three months, with divergence after this point. Switching to parametric extrapolation
from 6.9 months uses the maximum number of events to inform long-term extrapolation and

describe the lower long-term hazard.

For the NIVO+CHEMO arm (Figure 41), the exponential and Weibull provided poor visual fit
to the observed data. Additionally, Gompertz and log-logistic predicted mean PFS outcomes
that could not be considered plausible as they do not converge or do not converge in the long-
term suggesting long-term survival, which is clinically implausible. As such, generalised

gamma was considered to provide the best fit, in line with goodness of fit statistics.

Several models predicted implausibly long mean PFS for the CHEMO arm (Figure 42),
including Gompertz, log-logistic and lognormal. After exclusion of these models, based on

goodness of fit statistics, the best fit could be considered to be Weibull.

Figure 41. CheckMate 648 PD-L1 21% || N'VO+CHEMO: Semi-parametric OS
models overlaid upon Kaplan-Meier — 6.9 months cut point

Figure 42. CheckMate 648 PD-L1 21% |JIII. CHEMO: Semi-parametric PFS (BICR)
models overlaid upon Kaplan-Meier — 6.9 months cut point

B.3.3.1.3 Clinical rationale and validation of survival extrapolation

Clinicians were consulted regarding their opinion upon the long-term overall survival and

progression-free survival of patients in the NIVO+CHEMO treatment arm. The advisory board
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report? states that “when considering extrapolation approaches to model long-term survival, it

was considered important that these are based on clinical plausibility.”

The key concern was that there is a lot of uncertainty in the tails at the end of the survival
curves, due to a small number of patients surviving to the end of the trial. As a result, several
scenario analyses have been undertaken, assessing different survival modelling approaches
(Section B.3.8.3.1).

There are no other studies with which to validate the results for extrapolation of the
NIVO+CHEMO arm other than the informing trial, CheckMate 648. While KEYNOTE-590
enrolled a similar patient population, the overlap was not complete and follow up time was less
than CheckMate 648, so that conclusions could not be drawn. For this reason, the extrapolated
curves and approaches were compared to the observed CheckMate 648 data visually and
statistically (using AIC and BIC goodness of fits statistics) as much as possible. This method

informed selection of the most appropriate modelling approach and fit as a form of validation.

Table 35. Survival extrapolations applied in the economic model

NIVO-CHEMO CHEMO
Overall survival Semi-parametric (6.9 month cut point); | Semi-parametric (6.9 month cut point);
Lognormal Lognormal
Progression-free | Semi-parametric (6.9 month cut point); | Semi-parametric (6.9 month cut point);
survival Generalised gamma Weibull

B.3.3.1.4 All-cause mortality

Individuals randomised into clinical trials are likely to be slightly younger and healthier than
the overall oesophageal cancer patient population in the UK. The mean age of patients in
CheckMate 648 is | years, increasing the likelihood that most deaths observed over the trial

period were cancer-related.

Therefore, the model includes age and gender-adjusted mortality based on information from
UK life tables. These values (based on UK lifetables)'®! are included in every cycle in addition
to the disease-related mortality values and are applied multiplicatively. As some deaths of the
individuals randomised into a clinical trial are likely to be non-cancer related, some form of
double-counting will occur. However, as the effect applies equally to all comparators, it is likely

to have a negligible impact on predicted survival (and hence cost-effectiveness).
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B.3.3.2 Treatment discontinuation

The economic model applies treatment discontinuation using time on treatment (ToT) data
during CheckMate 648, defined as time from randomisation to last dose of treatment. The

timing of discontinuations was assumed to impact on treatment costs and resource use.

B.3.3.2.1 Nivolumab plus chemotherapy

Patient-level data from CheckMate 648 were obtained describing discontinuation due to
progression, study drug toxicity, AEs unrelated to study therapy and withdrawal of patient
consent. Kaplan-Meier estimates of ToT were complete at the end of the trial follow-up period,
in that the number of patients at risk of discontinuation at the end of follow-up was 0. As such
the Kaplan-Meier curves themselves were used in the model to estimate ToT, ensuring

complete consistency with the clinical trial data.
Kaplan-Meier data for ToT for NIVO-CHEMO are summarised in Figure 43.

Figure 43. Time on treatment: CheckMate 648 Kaplan-Meier — NIVO-CHEMO (PD-L1 21%
subgroup)

|
B.3.3.2.2 Chemotherapy

CheckMate 648 is a randomised controlled phase 3 study that includes cisplatin plus
fluorouracil as a chemotherapy arm. As described for NIVO-CHEMO, patient-level data from
CheckMate 648 were obtained describing discontinuation due to progression, study drug
toxicity, AEs unrelated to study therapy and withdrawal of patient consent. Kaplan-Meier
estimates of ToT were complete at the end of the trial follow-up period, in that the number of
patients at risk of discontinuation at the end of follow-up was 0. As such the Kaplan-Meier
curves themselves were used in the model to estimate ToT, ensuring complete consistency
with the clinical trial data. Kaplan-Meier data for ToT for CHEMO are summarised in Figure
44,

The ToT for additional comparators in scenario analysis was assumed to be the same as the

chemotherapy arm of the CheckMate 648 study.

Figure 44. Time on treatment: CheckMate 648 Kaplan-Meier —- CHEMO (PD-L1 21% subgroup)
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B.3.3.2.3 Subsequent therapies

Second-line palliative chemotherapy is recommended for patients who have progressed on
the first-line therapy; however, there is uncertainty around composition of therapy. Specific
chemotherapy regimens are not defined in the NICE clinical guidelines in the second line
setting.'%1% Similar to UK guidance, guidelines from the European Society for Medical
Oncology (ESMO) recommend palliative chemotherapy in the management of advanced or
metastatic OC.'® Second-line chemotherapy using taxane monotherapy (docetaxel, paclitaxel)
is recommended for patients with OSCC."® However, patients in the UK may also receive

second-line nivolumab treatment following previous chemotherapy.”

In the economic model, patients receive a subsequent therapy following discontinuation, as
outlined in Table 36. As a simplifying assumption, it is assumed that all patients receiving an
immunotherapy (i.e. NIVO-CHEMO or PEMBRO+CHEMO) in the first line setting receive
single agent taxane as subsequent therapy; this is aligned with clinical expert opinion.? Clinical
advisors to BMS advise that patients would not receive subsequent PD-L1 inhibitors following
previous PD-L1 inhibitor use.? Second line standard of care is defined as equal proportions of
patients receiving paclitaxel and docetaxel. This aligns to a previously published study of UK
clinical practice, which identified that more than half (54%) of patients receiving second-line
therapy receive single agent treatment and the most common second-line treatment is

paclitaxel (35% of use).®

Patients in the CHEMO arm receive nivolumab monotherapy, in line with budget impact
modelling assumptions during TA707, where nivolumab monotherapy displaced the majority

of taxane use.”

All patients discontinue treatment during CheckMate 648, most commonly due to disease
progression or study drug toxicity. However, not all patients received subsequent treatment.
This may be related to patient comorbidities or fitness. Additionally, CheckMate 648 applied a
stopping rule at 24 months and patients with a complete response may not receive subsequent
treatment. To reflect this outcome, only a proportion of patients receive subsequent treatment

costs, aligned with CheckMate 648 subsequent treatment usage.
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Table 36. Subsequent therapy applied in model

Treatment arm Subsequent treatment Proportion of patients

Single agent taxane; assumed equal use of

NIVO-CHEMO . 49.4%
docetaxel and paclitaxel

CHEMO Nivolumab monotherapy 56.7%
Single agent taxane; assumed equal use of Aligned with NIVO-

PEMBRO+CHEMO docetaxel and paclitaxel CHEMO

CHEMO: chemotherapy; NIVO: nivolumab; PEMBRO: pembrolizumab

B.3.3.2.3.1 Impact of subsequent therapies in CheckMate 649

Among CheckMate 648 patients with PD-L1 =21%, subsequent cancer therapy was received
by a lower proportion (53%) of patients in the NIVO-CHEMO treatment arm compared to the
CHEMO arm (66%).%® Further, fewer patients received subsequent systemic therapy in the
NIVO-CHEMO treatment arm (49%) than in the CHEMO arm (57%). Additionally, as shown in
Table 37, more patients in the CHEMO arm received a PD-1 or PD-L1 inhibitor (15% versus
6%) and this was most commonly nivolumab (10% versus 5%) or camrelizumab (10% versus
5%).83

Taxane usage, and particularly paclitaxel use was relatively high during CheckMate 648
(paclitaxel: 26% in the NIVO-CHEMO arm and 24% in the CHEMO arm), reflecting around
70% of subsequent systemic therapy use, which is aligned to UK clinical practice. Similarly,
use of nivolumab after previous chemotherapy is aligned with UK standard of care. However,

use of camrelizumab does not reflect the UK patient pathway.

As outlined in Appendix N, subsequent treatment is highly influential in long-term outcomes,
particularly in the CHEMO arm.

Table 37. CheckMate 648 subsequent treatment (PD-L1 21%)%

NIVO-CHEMO CHEMO

(N=158) (N=157)

Any subsequent treatment 83 (53) 104 (66)
Subsequent radiotherapy 35 (22) 52 (33)
Curative 4 (3) 3(2)
Palliative 32 (20) 49 (31)
Subsequent surgery 4 (3) 2(1)

Curative 1(<1) 0

Palliative 3(2) 1(<1)
Other 0 1(<1)
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Subsequent systemic therapy 78 (49) 89 (57)
Anti-PD-1/PD-L1 9 (6) 23 (15)
Nivolumab 8 (5) 16 (10)
Pembrolizumab 0 2(1)
Camrelizumab 8 (5) 16 (10)
Other systemic therapies 77 (49) 82 (52)
Fluorouracil 22 (14) 33 (21)
Cisplatin 20 (13) 22 (14)
Paclitaxel 41 (26) 37 (24)
Docetaxel 23 (15) 20 (13)
Oxaliplatin 6 (4) 4 (3)
Carboplatin 7(4) 6 (4)
Nedaplatin 13 (8) 9 (6)
Gimeracil; oteracil potassium; tegafur 8 (5) 5 (3)
Irinotecan 1(<1) 5 (3)

B.3.3.3 Adverse events

Treatment-related AEs are an inevitable consequence of any intervention, and these events
are applied in the economic model, affecting the costs and disutilities accrued by patients on

each intervention.

AEs were selected on the basis of relevance to NIVO-CHEMO treatment. The ten most
frequently occurring treatment-related grade 3—4 serious AEs were included in the economic
model. Each treatment has a unique AE profile, with each AE requiring an AE-specific cost of
management in the cycle in which the AE occurs. Each AE also has an AE specific utility
decrement, applied additively to the health state utility values in the cycle in which the AE

OCcCurs.

These AEs were applied in the model as a one-off cost in the first cycle only. This is in line
with TA737", where AEs are only modelled upon treatment initiation. Therefore, the proportion
of the cohort demonstrated in Table 38 receives the costs and utility decrements associated
with that AE.
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Table 38. CheckMate 648 grade 3—4 treatment-related serious adverse events rates

Adverse event

Nivo -CHEMO (n = 310)

CHEMO (n = 304)

PEMBRO+CHEMO (n = 370)

n | % | SsE n | % | sE n % | SE

Source CheckMate 6485 KEYNOTE-590105

Total patients with an event [ | [ ] [ [ | [ ] N 47 12.70% 1.92%
Vomiting | N [ | N N 9 2.43% 0.80%
Hyponatraemia | [ | [ ] | [ ] [ | 0 0.00% 0.00%
Pneumonitis | N [ | N N 12 3.24% 0.92%
Hepatic function abnormal | [ | [ ] | [ ] [ | 0 0.00% 0.00%
Adrenal insufficiency | N [ | N N 0 0.00% 0.00%
Acute kidney injury | [ | [ ] | [ ] [ | 11 2.97% 0.88%
Colitis | [ ] [ ] | [ ] [ 0 0.00% 0.00%
Nausea | N [ | N N 0 0.00% 0.00%
Dehydration | [ | [ ] | [ ] [ | 6 1.62% 0.66%
Febrile neutropenia | N [ | N N 9 2.43% 0.80%
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B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality of life studies

In line with the NICE guidelines to the methods of technology appraisal 2013,% studies
describing health-related quality-of-life for patients with OSCC were identified systematically.
Relevant studies were identified by searching the following databases: Medical Literature
Analysis and Retrieval System Online (MEDLINE, via Ovid), Excerpta Medica dataBASE
(Embase, via Ovid), Cochrane Central Register of Controlled Trials (via Cochrane Library),
and the University of Sheffield School of Health and Related Research Health Utilities
Database (ScHARRHUD). The database searches were executed on April 27, 2021 and
identified 5,439 abstracts. Of the 39 publications moving to full-text screening, 10 were eligible
for inclusion in the SLR. Following the addition of one record from a hand search, 11 unique
publications representing seven studies were included in the SLR. The methods and results

of the SLR are fully described in Appendix I.

B.3.4.2 CheckMate 648 health-related quality of life data
CheckMate 648 included assessment of health-related quality of life during the study, which

can be used to derive utilities for modelling analysis. Assessments of EQ-5D-3L status in
CheckMate 648 were carried out every 6 weeks during the treatment phase and every 12

weeks in the follow-up phase.

In the NIVO-CHEMO arm, 306 of the 321 patients (95.3%) provided a baseline questionnaire
and hence were able to inform outcomes. Similarly, in the chemotherapy arm, 298 of the 324
patients (92.0%) provided a baseline questionnaire. Completed questionnaires were sourced
from the |l DBL for the overall population of CheckMate 648; as quality of life is not
anticipated to vary by PD-L1 status, use of the overall population increased the data informing
this analysis. Among all randomised patients, at baseline, mean (SD) EQ- 5D-3L Utility Index
scores for the NIVO-CHEMO arm () were similar to those in the CHEMO arm
(JH). The mean change from baseline increased in the NIVO-CHEMO arm and the
CHEMO arm (Figure 14). Improvements in mean EQ-5D-3L utility index scores were sustained
longer and surpassed the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO

arm.

Two health state models were assessed: progression-based health state model and a time-
to-death health state model. To estimate the mean values of EQ-5D-3L for each health state,
a mixed model approach was used to account for repeated EQ-5D-3L measurements per
patient within a health state (mixed model for repeated measures [MMRM]). For each health
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state model, two statistical models were fit: one with and one without treatment. The
variable(s) defining health states, treatment, and their interaction, if any, were included in the
model as fixed effects. The model with treatment included interactions of treatment by health
state variable in the model. A random intercept was used to account for repeated

measurements within each patient. An unstructured covariance structure was used.

The Akaike information criterion (AIC) and Bayesian information criterion (BIC) based on the
maximum likelihood approach were used to examine the extent of improvement in model fit
after including treatment, where lower AIC and BIC values indicate better fit. The -2*log-
likelihood ( 2*logL) statistics were also presented, as well as results from chi-square tests of

the statistical significance between nested models with and without treatment.

The utility estimates using the United Kingdom (UK)-weight index are initially presented,'%

which are based on the time trade-off valuation technique methodology (Dolan et al, 1997'%).

Outcomes from CheckMate 648 are presented in Table 39 and Table 40.
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Table 39. CheckMate 648 EQ-5D-3L utility index pre- and post-progression: Number of Patients, Observations, and least square mean estimates

(all randomised patients;

DBL)

Health State

Overall

Nivolumab +
Chemotherapy

Chemotherapy

All randomised patients

Patient numbers/
observation numbers

Pre-progression

Post-progression

Least squares means (SE)
(95% Cl)

Pre-progression

Post-progression

PD-L1 21%

Patient numbers/
observation numbers

Pre-progression

Post-progression

Least squares means (SE)
(95% Cl)

Pre-progression

Post-progression
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Table 40. CheckMate 648 EQ-5D-3L utility index Time-to-death LS Mean (95% CI) — all randomised patients, i BL

Time-to-death Category Overall Nivolumab + Chemotherapy Chemotherapy
Overall I I I
>180 Days I I I
91-180 days I I I
31-90 days I I I
0-30 days I I I
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B.3.4.2.1 Mapping
EQ-5D data were collected in CheckMate 648 in line with the NICE reference case. Utility

values for health states and AEs for which CheckMate 648 data could not be used were

obtained from the literature. Therefore, there was no need to use mapping techniques.

B.3.4.2.2 Economic model health state utility values

Utility values determined by health state occupancy, stratified by progression status, are
employed in the model in line with the preferred approach during TA737."8 The health state
utility values from the BMS utility analysis (Appendix O) are displayed in Table 41.

Table 41. Health state utility values

Health state Mean value (SE) Source
Pre-Progression CheckMate 648
Post-Progression ]

B.3.4.2.3 End of life utility decrement

End of life utility decrement represents the deterioration of the condition, and thus the
reduction in quality of life, in the time prior to death for a patient with OC. The value (SE) used
for this decrement is || This value was derived from values sourced from the BMS
utility analysis'®’, specifically, the difference between the overall utility of a patient on treatment
in the post-progression disease state (JJflif) and the overall utility of the patient on treatment
in the 30 days before death (JJl]). The post-progression health state utility value was chosen
to derive this decrement as it provides the most conservative estimate and because patients
mostly die in the post-progression state. As the estimate of the utility prior to death was in the
30 days before death, the estimated utility decrement is applied in the four cycles (four weeks)

before death.

B.3.4.3 Adverse reactions

AEs were selected on the basis of relevance to NIVO-CHEMO treatment. The ten most
frequently occurring treatment-related grade 3—4 serious AEs were included in the economic
model. AEs have a negative impact on quality of life each time a patient experiences an AE
and, therefore, results in a reduction in total utility. The utility decrements associated with each
AE are applied additively to the health state utility in the cycle in which the AE occurs. Each

adverse events’ utility decrement is displayed in Table 42.
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Table 42. Adverse event utility decrements applied in economic model

Adverse event Utility decrement SE Source
Vomiting 0.048 0.016 Nafees 2008108
Hyponatraemia 0.000 0.000 TA484109
Pneumonitis 0.037 0.004 TA578110
Hepatic function abnormal 0.119 0.012 Assumption
Adrenal insufficiency 0.119 0.012 Assumption
Acute kidney injury 0.048 0.016 Assumption
Colitis 0.047 0.005 Assumption
Nausea 0.048 0.016 Nafees 2008108
Dehydration 0.119 0.012 Assumption
Febrile neutropenia 0.090 0.016 Nafees 2008108

B.3.4.4 Health-related quality-of-life data used in the cost-effectiveness

analysis

Table 43 provides an overview of the utility values applied in the cost-effectiveness analysis.

Table 43. Summary of utility values for cost-effectiveness analysis

State Utility value: Reference in | Justification

mean (standard | submission

error)
Health state utilities

_ Table 41 Progression-stratified utility
Pre-Progression values sourced from

CheckMate 648

Post-Progression I Table 41
Utility decrements

] B.3.4.2.3 Reflects the impact of end of
End of life life at a patient level, based on

CheckMate 648 data

Vomiting 0.048 (0.016) Table 42 Nafees 2008108
Hyponatraemia 0.000 Table 42 TA484109
Pneumonitis 0.037 (0.004) Table 42 TA578110
Hepatic function abnormal 0.119 (0.012) Table 42 Assumption
Adrenal insufficiency 0.119 (0.012) Table 42 Assumption
Acute kidney injury 0.048 (0.016) Table 42 Assumption
Colitis 0.047 (0.005) Table 42 Assumption
Nausea 0.048 (0.016) Table 42 Nafees 2008108
Dehydration 0.119 (0.012) Table 42 Assumption
Febrile neutropenia 0.090 (0.016) Table 42 Nafees 2008108
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B.3.5 Cost and healthcare resource use identification

In line with the NICE guidelines to the methods of technology appraisal 2013,% studies
describing costs and healthcare resource use for patients with OSCC were identified
systematically, during the cost-effectiveness SLR. Relevant studies were identified by
searching the following databases: Medical Literature Analysis and Retrieval System Online
(MEDLINE, via Ovid), Excerpta Medica dataBASE (Embase, via Ovid), Cochrane Central
Register of Controlled Trials (via Cochrane Library), and the University of Sheffield School of
Health and Related Research Health Utilities Database (ScCHARRHUD). The searches were
executed on April 27, 2021, and are fully described in Appendix G.

Costs have been categorised as relating to the intervention/comparator, subsequent
therapies, monitoring and management of the disease, management of AEs, and terminal
care. Costs have been sourced from the relevant UK literature and NHS reference costs.'"-
"4 Where values for standard errors are not available, a default value of 20% of the mean has

been used.
B.3.5.1 Intervention and comparator cost and resource use

B.3.5.1.1 Cost of initial treatment-related costs

The costs of each therapy are applied each cycle where treatment is continued and include
drug procurement and administration costs. Treatment modifiers were applied to the
acquisition and administration costs, accounting for missed or delayed doses during
CheckMate 648 (described in Section B.3.5.1.1.1). Costs for initial treatment are aligned with

the time on treatment curves described in Section B.3.3.2.

Costs of the interventions and comparator comprise the unit costs of the treatment, costs
according to the dose and frequency administered to patients and the administration of
treatment. An overview of drug acquisition costs and administration costs is provided in Table
44 and Table 45, respectively. A breakdown of the costs for the intervention, nivolumab in
combination with chemotherapy, is displayed in Table 46. A breakdown of the costs for the
comparators, chemotherapy (fluorouracil plus cisplatin) and pembrolizumab in combination
with chemotherapy (fluorouracil plus cisplatin), is displayed in Table 47 and Table 48,

respectively.

Additionally, patients in the nivolumab treatment arm are assumed to receive a cost for PD-
L1 testing, which is £42.61, in line with the cost applied during TA737."
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Table 44. Administration costs

Details Mean value | Source

Oral tablets £0.00 -

Deliver Simple Parenteral £284.05 NHS reference costs: weighted average
Chemotherapy at First Attendance of SB12Z2115

Deliver Complex Chemotherapy, £431.72 NHS reference costs: SB14Z day case
including Prolonged Infusion and reg day/night!'®

Treatment, at First Attendance

Table 45. Drug acquisition costs

Drug Formulation Acquisition | Source
cost

Capecitabine 150mg tablets pack size 60 £4.43 eMIT
300mg tablets pack size 60 £7.77 database™"®
500mg tablets pack size 120 £26.30

Cisplatin 100mg/100ml solution for infusion vials £8.73 eMIT
50mg/50ml solution for infusion vials £5.38 database'®

Fluorouracil 19/20ml (5%) solution for infusion vial £2.35 eMIT
2.5g/100ml (2.5%) solution for infusion vial £3.79 database"®
2.5g/50ml (5%) solution for infusion vial £4.01
500mg/10ml (5%) solution for infusion vial £1.77
5g/100ml (5%) solution for infusion vials £8.58

Nivolumab* 240mg/24ml concentrate for solution for infusion vial | £2,633 BNF117

Pembrolizumab* | 100mg/4ml concentrate for solution for infusion vial | £2,630 BNF117

* Patient access schemes available
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Table 46. Drug acquisition and administration unit costs for nivolumab in combination with
chemotherapy (fluorouracil plus cisplatin)

5 every 4 weeks

Nivolumab Fluorouracil Cisplatin Source
Dosing 240 mg, on day 1 800 mg/m?, on 80 mg/m?, on day | CheckMate 648
regimen every 2 weeks day 1 through day | 1 every 4 weeks trial%®

Dose received 240 mg 1331 mg (6656 133 mg Assuming body
mg over 5 days) surface area of
1.66m?2,
calculated using
CheckMate 648
data%
Unit cost £2,633.00 £15.64 £14.11 Table 45
(PAS cost: D
Admin method Intravenous as a Intravenous Intravenous as a CheckMate 648
30 minute continuous 30-120 minute trial%®
infusion on day 1 infusion on days infusion on day 1
and day 15 of 1-5 of 28 day of 28 day cycle
each 28 day cycle cycle
Day 1 £431.72 Table 44
administration
cost
Day 15 £284.05 Table 44
administration
cost
PD-L1 test cost £42.61 TA737"

All therapies assume wastage.

Table 47. Drug acquisition and administration unit costs for chemotherapy (fluorouracil plus

cisplatin)
Fluorouracil Cisplatin Source
Dosing 800 mg/m2, on day 1 80 mg/m2, on day 1 CheckMate 648 trial®
regimen through day 5 every 4 every 4 weeks
weeks
Dose received | 1331 mg (6,656 mg over 133 mg Assuming body surface
5 days) area of 1.66m2,
calculated using
CheckMate 648 data®
Unit cost £15.64 £14.11 Table 45
Admin method | Intravenous continuous | Intravenous as a 30-120 CheckMate 648 trial®
infusion on days 1-5 of | minute infusion on day 1
28 day cycle of 28 day cycle
Day 1 £431.72 Table 44
administration
cost
All therapies assume wastage.

Table 48. Drug acquisition and administration unit costs for pembrolizumab in combination
with chemotherapy (fluorouracil plus cisplatin)
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Pembrolizumab Fluorouracil Cisplatin Source
Dosing 200 mg, on day 1 800 mg/m2, on 80 mg/mZ? ,on day KEYNOTE-
regimen every 3 weeks day 1 through day 1 every 3 weeks 590105
5 every 3 weeks
Dose received 200 mg 1,331 mg (6,656 133 mg KEYNOTE-
mg over 5 days) 590105
Unit cost £5,260.00 £15.64 £14.11 Table 45
Admin method Intravenous as a Intravenous Intravenous as KEYNOTE-
30 minute infusion continuous infusion on day 1 590105
on day 1 each 21 infusion on days of 21 day cycle
day cycle 1-5 of 21 day
cycle
Day 1 £431.72 Table 44
administration
cost
PD-L1 test cost £42.61 TA7371

All therapies assume wastage.

B.3.5.1.1.1 Dose intensity

In order to account for the observance that not all patients will follow the dosing regimen

prescribed, leading to them missing or delaying doses, a treatment modifier is applied to the

cost of each component of each intervention in the model. This reflects the proportion of doses

delayed versus those administered during CheckMate 648. The treatment modifier of each

intervention component is presented in Table 49.

Table 49. CheckMate 648 proportion of patients receiving a dose

Source

CheckMate 648 trial,%°

Assumed equivalent

to NIVO-CHEMO due
to lack of data

plus cisplatin)

Treatment Treatment modifier

Nivolumab in combination Nivolumab -
with chemotherapy Fluorouracil -
(fluorouracil plus cisplatin) ; y

Cisplatin -
Chemotherapy (fluorouracil Fluorouracil -
plus cisplatin) Cisplatin -
Pembrolizumab in Pembrolizumab -
combination with Fluorouracil -
chemotherapy (fluorouracil ; ;

Cisplatin -

B.3.5.1.2 Subsequent treatment

In clinical practice, OC patients who discontinue their first-line therapy are likely to receive a

subsequent therapy, with the possible subsequent therapies determined by the treatment they

received in the first-line. Reflecting this, the economic model assumes that patients

discontinuing initial treatment receive a subsequent therapy. The composition of subsequent

treatment and underpinning assumptions are described in Section B.3.3.2.3.
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As a PSM is unable to track individual patients through lines of therapy, cyclical second-line
average costs are calculated; these are displayed in Table 50. The frequency of each second-

line treatment dependent on the first-line treatment and the resultant average weighted costs

applied in the model are displayed in Table 51.

Table 50. Subsequent treatment costs

Nivolumab Taxane: Taxane: Source
docetaxel paclitaxel
Dosing 240 mg, on day 1 75 mg/m2, on day | 100 mg/m2, on day | ATTRACTION-3"18
regimen every 2 weeks 1 every 2 weeks 1 every week for 6
weeks, followed by
a 2 week break

Dose 240 mg 125 mg 166 mg ATTRACTION-3"18
received
Unit cost £2,633.00 £17.95 £14.44 Table 45
Admin Intravenous Intravenous Intravenous ATTRACTION-31"18
method
Admin £284.05 £284.05 £284.05 Table 44
cost
Average £1,458.52 £129.50 £191.62 Derived
cyclical
cost
All therapies assume wastage.

Table 51. Weighted average subsequent treatment costs

Second-line treatment frequency Second-line
Nivolumab Taxane: Taxane: weighted average
docetaxel paclitaxel cyclical cost
NIVO-CHEMO* 0% 24.7% 24.7% £79.26
CHEMO* 56.7% 0% 0% £826.80
PEMBRO+CHEMO* 0% 24.7% 24.7% £79.26

Assumptions information composition of subsequent treatment are presented in Table 36.

* Please note that not all patients will receive subsequent treatment, e.g. due to comorbidities or insufficient
fitness, and that patients that received I-O therapy as first-line treatment will not receive I-O therapy as
second-line treatment.

Duration of subsequent treatment

Second-line treatment is only given to patients for a finite time period. In order to prevent
implausible accrual of second-line treatment costs, functionality is included in the model, which
moves patients from second-line treatment to no treatment. This functionality uses the median
ToT data for second-line treatments to derive a cyclical second-line treatment discontinuation
rate for the available second-line treatments. The second line treatment discontinuation rates
are weighted based on the frequency of use of treatment in the second line and combined to
form an average second line cyclical discontinuation rate, both for the treatment and control
arms.
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Table 52. Second-line cyclical discontinuation

Nivolumab Source Taxane: Source
docetaxel or
paclitaxel
Median time on 12.00 TA70711° 11.00 TA70711°
treatment (weeks)
Cyclical 0.056 Derived 0.061 Derived
discontinuation rate

B.3.5.1.2 Health state-specific disease management costs

Monitoring and disease management costs vary by health state. These costs are associated
with healthcare resource use. The frequency of resource use in each health state has been
sourced through the literature using TA737." The cost for each resource use is sourced from
the NHS reference costs 2019-2020.""" The calculations and total cyclical (1 week) health

state costs, which are used as model inputs, are displayed in Table 53.

Table 53. Health state costs

Resource Use Cost!"! Weekly frequency pre- Weekly frequency
progression’! post-progression’-'!!

CT scan £103.31 0.08 0.08

Blood test £2.53 0.33 1.00

Kidney £33.80 0.33 1.00

Hepatic £33.80 0.33 1.00
Consultant £203.14 0.25 0.25

Total cost (SE) £82.77 (£16.55) £129.52 (£25.90)

CT: computed tomography; SE: standard error

B.3.5.1.3 Terminal care costs

Terminal care costs represent the management, monitoring and resource use for patients with
OC in the months prior to death and are applied to patients who enter the death state as a
one-off cost. The terminal care cost used in the model, sourced from Georghiou et al.
(2014),%0 s £9,171.92, with a SE of £1,834.38, adjusted to account for inflation.

This terminal care cost remains higher than that applied during TA737," which used an earlier
derived cost. However, the ERG noted several concerns with this cost,’ so this externally

sourced and published cost has been applied.

B.3.5.2 Adverse events

As outlined in Section B.3.3.6 and B.3.4.3, the economic model includes the most common
grade 3-4 drug-related serious adverse events (AEs) [grade3-4] rates reported during

CheckMate 648. Each treatment has a unique AE profile, with each AE requiring an AE

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable
advanced, recurrent or metastatic previously untreated oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 145 of 174



specific cost of management in the cycle in which the AE occurs. Each AE also has an AE
specific utility decrement, applied additively to the health state utility values in the cycle in

which the AE occurs.

As first-line treatment is the key feature of the model and AEs have a negligible impact on the
modelled results, AEs are assumed to have a zero incidence in subsequent treatments. This

is in line TA737", where there is no modelling of AEs in subsequent treatments.

The cost and utility decrement associated with each AE are summarised in Table 54, as well

as the incidence for each first-line treatment.

Table 54. Adverse event costs

Adverse event (AE) AE cost (SE) Source

Vomiting £471.95 NHS reference costs 2019-2020 (FD10M NES)'"
(£94.39)

Hyponatraemia £1,164.14 NHS reference costs 2019-2020 (KCO5H - NES)'""
(£232.83)

Pneumonitis £1,909.33 NHS reference costs 2019-2020 (weighted average
(£381.87) DZ111K,L,M,N,P,Q,R,S,T,U,V — total HRGs)'"!

Hepatic function abnormal £2,461.04 NHS reference costs 2019-2020 (weighted average
(£492.21) GCO01C,D,E,F — total HRGs)'""

Adrenal insufficiency £2,079.75 Chauhan 201312
(£415.95)

Acute kidney injury £1,961.20 NHS reference costs 2019-2020 (weighted average
(£392.24) LAO7H,J,K,L,M,N,P — total HRGs)'"!

Colitis £2,426.57 Copley-Merriman 2018122
(£485.31)

Nausea £471.95 NHS reference costs 2019-2020 (FD10M -NES)'""
(£94.39)

Dehydration £1,329.93 NHS reference costs 2019-2020 (weighted average
(£265.99) KCO05G,H,J,K,L,M,N — total HRGs)'""!

Febrile neutropenia £4,755.76 Copley-Merriman 2018122
(£951.15)

HRGs: Healthcare Resource Groups; NES: Non-Elective Short Stay

B.3.6 Summary of base case analysis inputs and assumptions
A summary of the base case analysis inputs and assumptions are provided in Table 55 and

Table 56, respectively.

Table 55. Summary of variables applied in the economic model
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Measurement of uncertainty and

distribution Section

Variable Value

Baseline parameters

Baseline parameters Table 33 ‘ SE (age: normal; sex: beta) ‘ B.3.2.2

Survival and progression functions

Overall survival
Progression-free survival

Table 35 Described in Section B.3.3.1 B.3.3.1

All-cause mortality Not applicable None B.3.3.1.4

Clinical parameters

Figure 43,

Time on treatment ) Described in Section B.3.3.2 B.3.3.2
Figure 44

AE prevalence Table 38 SE (beta) B.3.3.3

Utilities

Health state utilities Table 43 SE (beta) B.3.4.4

Costs
Table 46,

. Table 47, .

Medication costs Table 48, Not applicable B.3.5.1.1
Table 49

Health state costs Table 53 SE (gamma) B.3.5.14

Terminal care costs B.3.5.1.3 SE (gamma) B.3.5.1.3

AE costs Table 54 SE (gamma) B.3.5.2
Table 50,

Subsequent therapy costs|  Table 51, Not applicable B.3.5.1.2
Table 52

AE: adverse events; SE: standard error.
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Table 56. Assumptions applied in the economic model

Assumption

Rationale

Baseline parameters are derived from
CheckMate 648 cohort, which is assumed
to be reflective of patients seen in UK
clinical practice for the anticipated MA.

Although there may be differences between
characteristics in CheckMate 648 and OSCC patients in
UK clinical practice, these can be considered small, as
shown in

Table 23. Sensitivity analyses (probabilistic and
deterministic) have been conducted to assess the impact
of variability in these parameters.

The model applies a weekly cycle length,
which is assumed to be sufficiently
granular to accurately reflect costs and
benefits when modelling OC.

Previous OC evaluations assessed by NICE had applied
weekly cycle lengths, which was considered appropriate
by ERG.1727587 This cycle length is short enough to
reflect the treatment cycles for patients and reflects the
frequency of follow-up for patients and reflects the
frequency of follow-up for patients and a realistic
minimum time during which symptoms or response can
change.

To reflect the nature of OC and available
evidence, the model assumes that OC
phases are consecutive, and patients
cannot revert to pre-progression from
more advanced phases of the disease.

This assumption has been validated by clinicians and is
in line with other HTAs and economic analyses
assessing the OC population.

Identification of most appropriate survival
curves describing PFS and OS inform
extrapolation

Extensive analyses have been undertaken to identify
appropriate and conservative survival curves describing
NIVO+CHEMO efficacy, with reference to the guidance
from the NICE Decision Support Unit (DSU)°" and
Bagust and Beale (2014)%. The approach and identified
survival extrapolations have been validated by clinical
and health economic experts. However, to address the
uncertainty around this parameter, scenario analyses
have been conducted by applying alternative
assumptions around extrapolations, as presented in
Section B.3.3.1.

Efficacy has been based on BICR-
assessed data, rather than investigator-
assessed data

During CheckMate 648, the two measures of response of
PFS were comparable. However, BICR was designated
as the primary endpoint and may be considered slightly
more conservative.

As a simplification, it is assumed that all
adverse events occur in the first cycle of
treatment.

The majority of patients during CheckMate 648 have
discontinued treatment within the current database lock,
so that the data can be considered an accurate reflection
of the safety profile. AEs are often only observed to
occur soon after treatment initiation, so that this may not
be well reflected by assuming a constant rate per cycle.

It was assumed that health state utilities,
pre-progression, post-progression and
the disutility of death, are the same for
the treatment and control arm.

This is based on evidence observed during CheckMate
648, described in Section B.3.4.2.
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Assumption

Rationale

It was assumed that patients receiving
pembrolizumab in combination with
chemotherapy experience missing or
delayed doses in line with nivolumab
during CheckMate 648.

Currently, there is no published data available to inform
proportion of received doses of pembrolizumab. As the
mechanism of action is similar, this seems an
appropriate assumption.

The health state resource use is derived
from evidence presented in TA737.

Robust estimates of health state resource use for
patients in this setting are not publicly available, given
the limited alternative treatment available for which
evidence may have previously gathered. In order to
provide relevant economic evaluations and facilitate
comparison between these appraisals, health state
resource use from TA737 is applied.

Subsequent treatment for NIVO-CHEMO
and PEMBRO+CHEMO is assumed to be
single agent taxane (equal use of
paclitaxel and docetaxel).

During CheckMate 648, taxane use reflected around
70% of subsequent systemic therapy use, indicating the
plausibility of this assumption. Docetaxel and paclitaxel
have similar efficacy and cost.

Subsequent treatment for CHEMO is
assumed to nivolumab monotherapy.

This aligns with the current UK treatment pathway and is
aligned with budget impact assumptions applied during
TA707.72

AE utility decrement values were
assumed for certain AEs.

Values were assumed for those AEs where published
data was not available. However, deterministic sensitivity
analysis has been presented to show the impact of AE
utility decrements.

No treatment waning has been assumed.

Evidence supports a robust and durable treatment effect
lasting beyond discontinuation for immunotherapies.®
Further, during TA737, the committee concluded that all
scenarios provided plausible estimates of overall survival
and the treatment waning scenarios were not greatly
different from those without treatment waning.” This is of
particular relevance given the low long-term hazard in
the CHEMO arm of CheckMate 648.

B.3.7 Base-case results

The results of the base case analysis are summarised in Table 57.

For patients treated with chemotherapy, the model predicted Il discounted life years with

an accrual of [} discounted QALYs.

Nivolumab use with chemotherapy was estimated to

result in an additional ] discounted QALYs (total il QALYs) and an additional [l
discounted life years (total [l life years).

Total discounted costs associated with nivolumab and chemotherapy were predicted to be

£l Incremental costs were predicted to be Sl compared to chemotherapy alone,

under base-case assumptions. The resulting ICER estimate for nivolumab with chemotherapy
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versus chemotherapy alone was £33,272 per QALY gained. Therefore, the base-case ICER
is below the £50,000 per QALY willingness-to-pay threshold.

Table 57. Overview of base case analysis results (with PAS; discounted)

NIVO-CHEMO CHEMO Incremental
Life years [ | |
QALYs [ | I
Total costs (£) - - -
ICER (£/QALY) £33,272
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Table 58. Detailed base case analysis results

NIVO-CHEMO CHEMO
Patient level survival (undiscounted)
Median PFS (years) N 0.383
Mean PFS (years) [ | 0.576
Median OS (years) [ | 0.747
Mean OS (years) [ ] 1.382
Patient-level progression
Time in pre-progression (years) [ | 0.576
Time in post-progression (years) [ | 0.807
Costs (with PAS)
Health state costs [ £7,290
Treatment costs [ £11,355
AE costs for initial therapy [ | £82
Terminal care costs [ £8,768
Total costs [ £27,494
Health benefits
HS QALYs [ | 0.931
Adverse event utility [ -0.0001
Time-to-death utility [ -0.0142
Total QALYs N 0.917
Total LYs (undiscounted) [ | 1.382
Incremental results
Incremental total costs - ]
Incremental QALYs - [ ]
Incremental LYs (undiscounted) - [ ]
Cost/QALY - £33,272
AE: adverse event; HS: health state; LY: life year; OS: overall survival; PFS: progression free
survival; QALY: quality-adjusted life year; ToT: Time on Treatment.
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B.3.8 Sensitivity analysis

In order to assess the impact of parameters on the model outcomes, deterministic sensitivity
analyses have been used to vary the data inputs by a set amount. Uncertainty around the
input data has been assessed using probabilistic analyses, while alternative assumptions

have been examined in scenario analyses.

B.3.8.1 Probabilistic sensitivity analysis

In the probabilistic sensitivity analysis (PSA), a non-parametric bootstrapping
approach will be taken, sampling values from distributions around the means of input
parameters in the model. Sampling utilises information of the mean and standard error of
parameters to derive an estimated value using an appropriate distribution (costs: gamma, age
and survival parameters: normal, utilities, probabilities and proportions: beta). These analyses
are used to estimate the overall uncertainty that exists in the model results due to uncertainty

in the chosen input parameters.

The majority of parameters included in the PSA are sampled independently, with the exception
of semi-parametric survival estimates, where parameters associated with individual survival

function are sampled using a common random number.

Several inputs are derived from sources where it has not been possible to ascertain standard
errors. To assess uncertainty surrounding these inputs, the standard error has been assumed

to be 20% of the mean value for the purposes of the PSA.

In order to enable the model results to converge to a sufficient degree of accuracy, 1000

simulations of the model were required.

Results from 1,000 iterations of the model using probabilistic values can be seen in Table 59
and show that results are in line with the deterministic analysis. The scatterplot shows that
there is limited spread in the values from each iteration and these are predominantly contained
in the north east quadrant under the willingness-to-pay threshold, demonstrating cost-
effectiveness (Figure 45). Out of the 1,000 iterations, approximately 88.7% estimated
nivolumab to be cost effective (Figure 46) demonstrating a high certainty in the base case

results.
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Table 59. Probabilistic sensitivity analysis results (combined CR/PR)

NIVO-CHEMO CHEMO Incremental
Life years 2.310 1.304 1.007
QALYs 1.669 0.940 0.730
Total costs (£) £51,416 £27,533 £23,883
ICER (£/QALY) £32,736

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Figure 45. Scatterplot of probabilistic results
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Figure 46. Cost-effectiveness acceptability curve
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B.3.8.2 Deterministic sensitivity analysis

A range of one-way (deterministic) sensitivity analyses have been conducted, regarding the

following assumption and parameters:

Time horizon (260 weeks [5 year] and 520 weeks [10 years])
Discounting: costs (0% and 6%)

Discounting: benefits (0% and 6%)

Baseline characteristics: age (+ 20%, impacting on all-cause mortality)
Baseline characteristics: sex (0% and 100% male, impacting on all-cause mortality)
Health state costs: pre-progression and post-progression (£ 20%)
Health state costs: terminal care costs (x 20%)

Initial treatment costs (£ 20%)

Subsequent treatment costs (£ 20%)

Adverse event costs (£ 20%)

Health state utility: pre-progression and post-progression (+ 20%)

End of life utility (+ 20%)

Adverse event disutility (x 20%)

2" line time on treatment (+ 20%)

Treatment modifier: proportion receiving dose (+ 20%)
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e Adverse event probability (+ 20%)
o Subsequent treatment ToT (x 20%)

Deterministic sensitivity analysis (DSA) results indicate the parameters that influence the
results and conclusions of the decision problem to the greatest degree (Table 60, Figure 47).
Parameters with the greatest impact are first-line treatment costs, proportion of patients
receiving a dose and the post-progression health state utility. NIVO+CHEMO was cost-
effective in the majority of scenarios at a WTP threshold of £50,000/QALY, which indicates

that the ICER is relatively stable across analyses.

Table 60. Deterministic sensitivity results

Scenario Parameter Incremental ICER Base case
variation Costs QALY (£/QALY) ICER (£/QALY)
, _ 260 | || £48,094 £33,272
Time horizon (weeks
520 || || £37,426 £33,272
_ 0% | ] || £36,261 £33,272
Cost discount rate (%)
6% B | £31,637 £33,272
o 0% | ] || £27,334 £33,272
Benefit discount rate (%)
6% B | £37,589 £33,272
Patient age (years) 80% | ] || £31,945 £33,272
gely 120% B £38,147 £33,272
, 0% | ] || £32,709 £33,272
Patient sex (% male)
100% B | £33,396 £33,272
Pre-progression health 80% ] || £32,863 £33,272
state cost 120% || || £33,680 £33,272
Post-progression health 80% [ ] | £32,027 £33,272
state cost 120% || || £34,516 £33,272
80% £33,360 £33,272
Terminal care cost i - -
120% || || £33,184 £33,272
80% £25,745 £33,272
1st Line treatment costs i - -
120% || || £40,798 £33,272
80% £35,734 £33,272
2nd Line treatment costs i - -
120% || || £30,810 £33,272
80% £33,247 £33,272
Adverse event costs i - -
120% B | £33,297 £33,272
Pre-progression health 80% I || £35,927 £33,272
state utility 120% B | £30,981 £33,272
Post-progression health 80% - - £38,066 £33,272
state utility 120% B | £29,550 £33,272
o 80% I | ] £33,276 £33,272
End of life disutility
120% B | £33,267 £33,272
80% £33,271 £33,272
Adverse event disutility ° - -
120% B | £33,272 £33,272
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Proportion receiving dose 80% | __ £25,745 £33,272
P g 120% Bl £38.178 £33.272
1st Line adverse event 80% ] || £33,246 £33,272
probability 120% ] || £33,297 £33,272
o 80% || || £31,447 £33,272

2nd Line Time on treatment
120% ] || £34,654 £33,272
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Figure 47. Tornado diagram
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B.3.8.3 Scenario analysis

B.3.8.3.1 Impact of alternative survival assumptions

Survival modelling using long-term extrapolation of parametric functions is subject to
considerable uncertainty despite efforts to robustly and transparently provide survival curves
that best represent patients in clinical practice. In order to assess the impact of alternative
parametric fittings on the cost-effectiveness of NIVO-CHEMO, survival curves described in
the survival analysis report (Appendix N) have been applied within the model as scenario

analyses (Table 61). Additionally, a response-stratified approach was considered as scenario.

This analysis should be viewed within the context of identifying the most appropriate survival
extrapolation, as detailed in Section B.3.3.1. Parametric extrapolation of survival data from
CheckMate 648 was undertaken with reference to the guidance from the NICE Decision
Support Unit (DSU)'?® and Bagust and Beale (2014).°” Plausible extrapolations have been

assessed based on the criteria provided in Appendix N.

Table 61. Alternative extrapolations applied during scenario analysis

CHEMO NIVO+CHEMO
(01] PFS (O] PFS
Parametric Log-logistic Lognormal Log-normal Lognormal
Semi-parametric ([ Gz
DBL): 6.9 month cut-point Generalised Weibull Exponential Generalised
(alternative Oct 2021 database Gamma P Gamma
lock approach)
Semi-parametric (March 2020 . . . .
DBL): 6.9 month cut-point Weibull Weibull Weibull Weibull
Response-stratified approach
Complete Response/Partial Generalised Generalised L Generalised
ognormal
Response Gamma Gamma Gamma
Stable Disease Generalised Generalised Weibull Lognormal
Gamma Gamma

Progressive Disease/Unable to - -
determine Lognormal Log-logistic Lognormal Log-logistic

The impact of applying alternative survival extrapolations for the NIVO-CHEMO arm is shown
in Table 62. As can be seen, all scenarios increase the ICER compared with the base case
analysis, but almost all remain below the £50,000 willingness-to-pay threshold. However,
discounted incremental QALYs and costs remain broadly consistent ([l for QALYs;
B o costs), indicating the consistency in benefit associated with long-term
outcomes.

Company evidence submission for nivolumab with platinum-based chemotherapy or ipilimumab for unresectable
advanced, recurrent or metastatic previously untreated oesophageal squamous cell carcinoma [ID2712]

© Bristol-Myers Squibb Pharmaceuticals Ltd (2022). All rights reserved Page 157 of 174



Table 62. Scenario analysis: impact of alternative survival approaches

Scenarios Incremental Incremental Incremental ICER
costs (£) LYs QALYs (E/QALY)
Base case analysis [ ] [ | [ ] £33,272
Scenario: response-stratified approach [ [ [ £44,958
Scenario: parametric survival approach [ [ [ £38,072
Scenario: alternative [l database [ [ [ £62,594
lock approach
Scenario: March 2020 database lock [ [ [ £39,054
CHEMO: chemotherapy; ICER, incremental cost-effectiveness ratio; LYs: life years; NIVO: nivolumab;
QALYs, quality-adjusted life years

B.3.8.3.2 Alternative comparators

The base case analysis informed by CheckMate 648 compares NIVO-CHEMO versus
CHEMO, where chemotherapy is assumed to be cisplatin plus fluorouracil. As outlined in
Section B.3.2.3, this can be considered clinically appropriate based on current guidelines,

clinical evidence and expert opinion.

However, in order to inform decision-making, a comparison of NIVO-CHEMO against other
potential comparators has been provided as a scenario analysis, specifically FOLFOX,
XELOX and cisplatin plus capecitabine. Efficacy is assumed to be equivalent between doublet

therapies, as per clinical expert opinion.

Additionally, scenario analyses were undertaken versus pembrolizumab plus chemotherapy.
Efficacy inputs were derived from the ITC, described in Section B.2.9, were applied to the
CHEMO survival curves to generate the PEMBRO-CHEMO survival curves. The ToT curves
were derived from the PEMBRO-CHEMO arm of KEYNOTE-590 with a mean ToT of 33.67

weeks.!

As described in Table 63, the efficacy and cost profiles of PEMBRO-CHEMO and NIVO-
CHEMO are comparable, resulting in marginal differences in total costs, LYs and QALYs
between the two treatment options (<] | | | | N, respectively), leading to a not cost-
effective ICER. When the additional alternative comparators, FOLFOX, XELOX and cisplatin
plus capecitabine, are run as scenarios, the ICERs decrease compared to the base case
(£30,068 for FOLFOX scenario, £32,975 for XELOX scenario and £33,162 for cisplatin plus
capecitabine, compared to £33,272 in the base case). As the CHEMO efficacy profile is used
for the additional alternative comparators, these reductions in the ICER result from the

decrease in the incremental costs due to the increased cost of the comparators.
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Table 63. Scenario analysis: impact of alternative comparators

T e Incremental Incremental Incremental ICER

costs (£) LYs QALYs (E/QALY)
Base case analysis [ [ [ £33,272
Scenario: Pembrolizumab (HR approach) [ | [ ] [ ] £5,582
Scenario: FOLFOX [ [ [ £30,068
Scenario: XELOX [ [ [ £32,975
Scenario: cisplatin plus capecitabine [ [ [ £33,162
CHEMO: chemotherapy; ICER, incremental cost-effectiveness ratio; LYs: life years; NIVO: nivolumab;
QALYs, quality-adjusted life years

As can be seen in Table 63, the efficacy and cost profiles of PEMBRO-CHEMO and NIVO-

CHEMO are comparable, resulting in marginal differences in total costs, LYs and QALYs

between the two treatment options (£478, -0.001, and -0.086, respectively), leading to a not
cost-effective ICER. When the additional alternative comparators, FOLFOX, XELOX and

cisplatin plus capecitabine, are run as scenarios, the ICERs decrease compared to the base
case (£30,068 for FOLFOX scenario, £32,975 for XELOX scenario and £33,162 for cisplatin
plus capecitabine, compared to £33,272 in the base case). As the CHEMO efficacy profile is

used for the additional alternative comparators, these reductions in the ICER result from the

decrease in the incremental costs due to the increased cost of the comparators.

B.3.8.3.3 Removal of the treatment modifier

A treatment modifier was used in the base case analysis to reflect doses that were missed or

delayed during CheckMate 648. To explore the impact of this on the ICER, a scenario was

run without the treatment modifier and results are displayed in Table 64. The removal of the

treatment modifier increased the ICER to £39,598 per QALY. However, this remained below
the £50,000 per QALY willingness-to-pay threshold.

Table 64. Scenario analysis: impact of removing treatment modifier

Technologies Incremental Incremental Incremental ICER
9 costs (£) LYs QALYs (E/QALY)

Base case analysis [ ] [ | [ ] £33,272

Scenario: removing treatment modifier [ ] [ | [ ] £38,512

QALYs, quality-adjusted life years

CHEMO: chemotherapy; ICER, incremental cost-effectiveness ratio; LYs: life years; NIVO: nivolumab;
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B.3.8.3.4 Impact of alternative utility assumptions

In the base case analysis, time to death utilities were implemented in the month prior to death.
A scenario exploring the impact of not using time to death utilities was conducted. Results are
displayed in Table 65, where the ICER increased slightly but remained below the £50,000 per
QALY willingness-to-pay threshold.

Table 65. Scenario analysis: impact of removing time to death utilities

Technologies Incremental Incremental Incremental ICER

9 costs (£) LYs QALYs (E/QALY)
Base case analysis [ ] [ | [ ] £33,272
Scenario: removing time to death utilities [ ] [ | [ ] £33,295
CHEMO: chemotherapy; ICER, incremental cost-effectiveness ratio; LYs: life years; NIVO: nivolumab;
QALYs, quality-adjusted life years

B.3.8.4 Summary of the sensitivity analysis results

The sensitivity analyses show that the base case analysis is robust to the natural variation that
may be seen in clinical practice. The PSA shows that in 71.6% of instances, nivolumab with
chemotherapy would be considered cost-effective, which is within normal bounds. The most
influential parameters on cost-effectiveness are the first-line treatment costs, proportion

receiving a dose and the post-progression health state utility.
B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

In general, where no evidence was identified to validate the results of the cost-effectiveness
analysis, simple assumptions have been made based on independent sources, such as
published literature, OC guidelines or previous NICE appraisals in the field of OC. These
assumptions were assessed for clinical plausibility; uncertainty will be characterised through
the use of sensitivity analyses. Extensive sensitivity analyses were then undertaken, and all
ICERs remain below a £50,000/QALY threshold.

A technical review of the cost-effectiveness model was conducted by an independent
economist. Further, the relevance of the model structure and assumptions were validated
through consultation with UK clinicians. This allowed the model approach to be validated and
permitted areas of disagreement to be resolved prior to generation of model results. In
addition, quality control was undertaken, whereby a cell-by-cell verification process was
conducted to allow checking of all input calculation, formulae and visual basic code.
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B.3.10.2 Exploration of survival extrapolation techniques for cancer

immunotherapy

Limited clinical trial follow-up and low event rates for survival endpoints introduce uncertainty
in survival extrapolation for immunotherapies. Traditional conservative approaches can
adversely impact estimates of cost-effectiveness, impacting on HTA outcomes as well as
restricting patients’ access to these medicines. There is also growing evidence that parametric
survival models may be unable to capture the characteristic plateau observed in the latter
period of immunotherapy survival curves, as well as to model hazard functions with multiple

inflection points. 124127

To examine this problem, two case studies have been undertaken to assess a range of
extrapolation methods to patient-level survival data to assess their predictive accuracy over
time. Multiple extrapolation methods were examined: standard parametric models, natural
cubic splines, piecewise models combining Kaplan-Meier data with an exponential or non-
exponential distribution, response-based landmark models, mixture cure models and

parametric mixture models. Data from two separate studies were assessed:

¢ CheckMate 067: Phase Ill randomised controlled study that compared PFS and OS of
nivolumab monotherapy and NIVO+IPI versus ipilimumab monotherapy in patients
with previously untreated, unresectable or metastatic melanoma, using data cuts at 28

months, 40 months, 52 months and 60 months.'?®

e CheckMate 025: Phase Il randomised controlled trial comparing nivolumab with
everolimus for previously treated advanced renal cell carcinoma, using data cuts at 15

months, 27 months, 39 months and 64 months.'?°

The extrapolation models were fitted to the earlier database locks and NICE DSU 14 was used
to inform model selection. The extrapolations for each model were compared with the

observed data from the latest database locks.

In the CheckMate 025 case study, all extrapolation methods, with the exception of mixture
models, underestimated landmark and mean OS for nivolumab compared to long-term follow-
up data. OS estimates for everolimus tended to be more accurate, with four of the six methods
providing landmark OS estimates within the 95% confidence interval of observed OS as per
the latest dataset. The predictive accuracy of survival extrapolation methods fitted to

nivolumab also showed greater variation than for everolimus.'
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In the CheckMate 067 case study, the parametric models, spline models and piecewise
models consistently underestimated survival at 60 months. The methods that explicitly model
heterogeneity in the patient population (mixture cure models, parametric mixture models and
response-based landmark models) generally aligned with each other and provided accurate
and consistent estimates of OS across a range of follow-up periods, including landmark

survival at 60 months.'?8

In a similar study, survival modelling from TA319 (ipilimumab in melanoma) was revisited to
assess the accuracy of extrapolation methods.'?” In addition to the piecewise survival model
used in TA319, alternative models were assessed (fit to trial data with minimum follow-up of 3
years), including parametric, spline-based, mixture, and mixture-cure models. These were
compared against a longer-term data cut (5-year follow-up). Only the survival model used in
TA319 and a mixture-cure model provided 5-year survival predictions close to those observed
in the 5-year follow-up data set. Standard parametric, spline, and non—curative-mixture

models substantially underestimated 5-year survival.'?’

Based on this evidence, it can be concluded that estimating long-term survival for NIVO-
CHEMO through piecewise Kaplan-Meier and extrapolation may underestimate the long-term

survival benefit of this therapy, and the current estimates may be considered conservative.

B.3.10.3 Comparison of outputs with TA737
TAT737 provides outputs for PEMBRO+CHEMO and CHEMO, although these outputs apply a

PAS discount to costs."*® A comparison of outputs for the current submission versus TA737 is
provided in Table 66. As can be seen, predicted LYs are broadly comparable with values
output from TA737. Predicted costs are also comparable. QALY outcomes have slightly more
variation than those produced during TA737. However, this may be due to slight differences

in PFS and OS outcomes.

Table 66. Comparison of outcomes for trifluridine-tipiracil

Current appraisal TA737'3°
Company ERG
Total | CHEMO 1.28 1.37 NR
LYs Intervention 2.28 2.13 NR
Incremental costs (£)* 23,999 27,165 28,007
Incremental QALYs 0.70 0.63 0.54
* applies PAS for intervention arms
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B.3.10.4 Comparison of economic model output with CheckMate 648 data

A comparison between the economic model output and the CheckMate 648 data was carried
out as an additional validation exercise. The output of this validation exercise is displayed in
Table 67. As can be seen, there is only a small variation between the CheckMate 648 data

and the model output, confirming the model results provide a good representation of the

available data.

Table 67. Comparison of economic model output with CheckMate 648 data

NIVO-CHEMO CHEMO
PLD l;::: rvival c")"l:’tﬂi't PLD | Survival g'lﬁﬂf"t
urves Curves
1 year 57.62% 53.92% 53.92% 37.26% 34.10% 34.33%
2 years 31.93% 31.93% 31.93% 11.95% 15.15% 15.26%
0s 3 years 17.93% 22.85% 22.73% 10.14% 9.24% 9.23%
5 years NR 14.35% 14.30% NR 4.72% 4.73%
10 years NR 6.94% 6.93% NR 1.70% 1.71%
1 year 25.39% 26.50% 26.31% 10.30% 13.24% 12.70%
2 years 11.79% 10.49% 10.44% 2.75% 3.11% 3.16%
PFS 3 years 5.90% 5.21% 5.12% 2.75% 0.96% 1.32%
5 years NR 1.70% 1.91% NR 0.13% 0.41%
10 years NR 0.21% 0.48% NR 0.00% 0.07%
ICHEll\éIOt: chemotherapy; NIVO: nivolumab; OS: Overall survival; PFS: Progression-free survival; PLD: Patient-
evel data

B.3.11 Interpretation and conclusion of economic analysis

Base case analysis

Sensitivity analysis

to be cost-effective at a willingness-to-pay threshold of £50,000 per QALY.

o Use of NIVO-CHEMO results in an increased mean OS (. years versus . years,

undiscounted), as well as additional discounted QALYs and life years of up to ||}

and [, respectively.

e Discounted incremental costs were estimated to be - under base case
assumptions and the resultant ICERs were £33,272 per QALY, which is considered
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e In the probabilistic sensitivity analysis, NIVO-CHEMO was cost-effective in 88.7%
of scenarios at a willingness-to-pay threshold of £50,000 per QALY.

e In the deterministic sensitivity analysis, NIVO-CHEMO was cost-effective in all

scenarios at a willingness-to-pay threshold of £50,000 per QALY.

o Extensive scenario analyses were undertaken, reflecting the assumptions required
to undertake plausible, robust and transparent base case analysis. Within these

scenario analyses, almost all ICERs remain below the £50,000 per QALY threshold

e Therefore, NIVO-CHEMO can be considered a cost-effective use of NHS resources.

Prognosis for advanced OSCC remains poor: a retrospective analysis has shown that nearly
half of patients undergoing systemic treatment for OSCC in the first-line setting do not respond
to their treatment and over a third of patients progress to the next line of treatment.*? There is
currently a high unmet need for effective first-line treatments for patients with advanced OC,
particularly in patients with PD-L1 CPS <10, where doublet palliative chemotherapy is the only

therapy available.

In the base case analysis, it was estimated that NIVO-CHEMO use would result in [l
discounted QALYs and - discounted LY's. Discounted incremental costs were estimated to
be [l compared to chemotherapy alone under base case assumptions and the resultant
ICER was £33,272 per QALY, which can be considered cost-effective at a willingness-to-pay
threshold of £50,000 per QALY.

A large number of sensitivity analyses have been undertaken, assessing the impact of
variation in all variables and assumptions applied within the model. In the DSA and PSA,
NIVO+CHEMO was cost-effective in the majority of scenarios at a WTP threshold of
£50,000/QALY. This indicates that the ICER is relatively stable across analyses.

This analysis has been designed to be aligned with TA737, facilitating review and
transparency. For this reason, a comparison of published outcomes from TA737 have been
provided within Section B.3.10.3. Although there remains a number of evidence gaps, aligning

with a previously undertaken NICE HTA supports a robust approach to analysis.

The addition of nivolumab to standard chemotherapy for adults with unresectable,

advanced, recurrent or metastatic, previously untreated OSCC would provide an
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opportunity to make a significant and substantial impact on health-related benefits,
address a current unmet need, and would represent a further, significant advance in

the management of this end-of-life condition.
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Appendices

In line with the user guide for company evidence submission template, appendices start at C,
because document A is the submission summary and document B is the main submission.

Appendix | Appendix Title Location
number
C Nivolumab draft SmPC Provided as a separate
NB: A version of the European public assessment report or | document
scientific discussion is not yet available
D Checklist of confidential information Provided as a separate
document
E Identification, selection and synthesis of clinical evidence: Provided as a separate
systematic literature review report document
F Subgroup analysis Provided in the main
body of the report
F.1: CheckMate 648 Clinical Study Report Provided as a separate
document
F.2: CheckMate 648 Clinical Study protocol Provided as a separate
document
G Adverse reactions Provided in the main
body of the report
H Published cost-effectiveness studies: systematic literature Provided as a separate
review document
I Health-related quality-of-life studies: systematic literature Provided as a separate
review document
J Cost and healthcare resource identification: Provided within
Appendix H
K Clinical outcomes and disaggregated results from the Provided in the main
model body of the report
L Indirect treatment comparison report Provided as a separate
document
M M.1: Economic model user guide Provided as a separate
document
M.2: Economic model technical report Provided as a separate
document
N Survival analysis report Provided as a separate
document
@) Utility analysis report Provided as a separate
document
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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

Literature searches

A1. Please clarify which conference resources were searched in the following

sections of the company submission (CS):

e Appendix E (p.8) states that Northern Light was searched, however the

searches presented on pp.52-54 are from Embase.com

e Appendix H (p.8) states that Embase.com was searched, however the

search presented on p.29 is from Northern Light.

e Appendix | (p.9) states that Embase.com was searched, however the

search presented on pp.24-25 is from Northern Light.

Response: Appendix E (clinical SLR report) incorrectly stated that Northern Lights
was searched for conference abstracts; EMBASE was used for the search of

conference abstracts in the clinical SLR.
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Both Appendix H (economic SLR report) and Appendix | (HRQoL SLR report)
incorrectly state that EMBASE was used for the search of conference abstracts in
the economic and HRQoL SLRs; the Northern Lights database was used for the

search of conference abstracts for both of these SLRs.

In summary, the search strategies as presented were correct; however, the text of
the SLR reports was incorrect.

A2. Please provide the strategies used for the ClinicalTrials.gov search in

Appendix E.

Response: The text regarding the search strategy used for the clinicaltrials.gov

search was amended to:

Searches for clinicaltrials.gov were conducted by screening all trial entries
identified when searching ‘esophageal cancer’ as the condition or disease and
limiting to entries with results. Note that when the term ‘esophageal cancer’ is
searched in clinicaltrials.gov, this includes oesophageal neoplasm and
oesophageal carcinoma. Identified entries were screened according to the

eligibility criteria presented in Table 1.

Table 1. Eligibility criteria for the global systematic literature review and focused
OSCC-only population

OSCC-specific inclusion

Criteria Global inclusion criteria e
criteria
Population Adult patients with previously Adult patients with previously
untreated unresectable advanced or untreated advanced or metastatic
metastatic oesophageal cancer oesophageal squamous cell
carcinoma

Interventions | Eligible interventions include any of the following treatments as monotherapy or
in combination with one or more of the other treatments:

e Nivolumab e Exaliplatin

e Anthracycline e Fluorouracil

e Capecitabine e Ipilimumab

e Carboplatin e lIrinotecan

e Cetuximab e Leucovorin

e Cisplatin e Oxaliplatin

e Docetaxel e Paclitaxel

e Epirubicin e Pembrolizumab
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Comparators Eligible comparators include the Comparators were ineligible if they
following: evaluated radiotherapy as
monotherapy or in combination with
other eligible interventions

e Placebo, observation,
physician’s choice, or best
supportive care

e Any intervention of interest

e Any treatment that facilitates
an indirect comparison

Outcomes Studies must report at least one of the following outcomes™:
e Overall survival
e Disease-free survival, progression-free survival, or time-to-progression
e Distant metastatic-free survival
In addition, the following outcomes will also be extracted, where reported:
e Any adverse events
e All cause grade 3/4 adverse events
Overall discontinuations

Study design | Randomized controlled trials only

Language Only studies published in English

A3. The numbers provided in the PRISMA flow diagram on p.28 of the CS
(Document B, Section B.2.1)/p.12 of Appendix E do not match the numbers of
records retrieved as documented in Appendix A of the clinical systematic
literature review (SLR) report in Appendix E. For example, the flow diagram
shows Embase as 398, however 4,001 records were found by the original
Embase search, and 484 by the update. The other database results are

similarly incorrectly documented.

Please provide a full PRISMA flow diagram showing all results for both original

and update searches before and after deduplication.

Response: The reason for this discrepancy is that for each of the SLR updates (of
which all three are updates), duplicates were removed in two stages in the first
instance: when identified studies were combined across databases as well as
manually during the update. The error in the PRISMA flow diagram is that the total
number of ‘Records identified through database searching’ only reflects results after
the first de-duplication. The original clinical SLR and economic SLR PRISMA flow
diagrams have now been amended to accurately reflect all duplicates that were

removed prior to abstract screening (Figure 1 and Figure 3). In addition, the PRISMA
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flow diagrams for the updated SLRs have also been provided below (Figure 2 and
Figure 4). Note that the same method was used for the HRQoL SLR: however, this
did not result in a discrepancy in the PRISMA diagram.

Figure 1. PRISMA flow diagram for original clinical systematic literature review
(original search executed January 2021)
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Figure 2. PRISMA flow diagram for updated clinical systematic literature review (search
executed October 2021)
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Figure 3. PRISMA flow diagram for original economic systematic literature review

(original search executed April 2021)
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Figure 4. PRISMA flow diagram for updated economic systematic literature review
(search executed October 2021)
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A4. Please confirm if the CENTRAL searches were conducted via the Cochrane
Library (as stated on p.26 of the CS [Document B, Section B.2.1]), or via EBM
Reviews (as stated on p.49-50 of Appendix E). If the latter, please state the
host (e.g., Ovid/EBSCO, etc.) used.

Response: CENTRAL searches were conducted via EBM reviews through Ovid for
the clinical SLR and via Cochrane Library for the HRQoL SLR.

Ab5. Please confirm the date that the cost-effectiveness searches were

conducted on. Appendix H (p.7) states that they were conducted on 14 January
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2021, however Appendix A of the economic SLR report in Appendix H (p.26-29)
provides a search date of 28 April 2021.

Response: For the economic SLR, the original searches were conducted on 28 April
2021 for all databases while the updated searches were conducted on 22 October
2021 for all databases. One exception is the updated conference searches, which

were conducted after completion of the relevant conferences (September 30, 2021).
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Decision problem

AG6. Priority question: Chemotherapy is a comparator for the programmed
death ligand 1 (PD-L1) 21% tumour cells (TC) population. However,
pembrolizumab plus chemotherapy is a comparator for the 210 combined
positive score (CPS) population. Therefore, the population of PD-L1 21% TC
and 210 CPS population is relevant to both comparators, but the populations
of PD-L1 21% TC and less than 10 CPS is relevant to only chemotherapy.

a) Please clarify precisely which population according to PD-L1 TC and CPS

status are relevant to which comparator treatments.

Response: Table 2 clarifies which population is relevant to which comparator. Since
KEYNOTE-590 does not provide data for patients with CPS <10%, this
subpopulation is not a comparator for NIVO+CHEMO. More importantly, the label for
nivolumab in this indication includes patients with tumour cell PD-L1 expression 21%
and not CPS = 10%.

Table 2. Population according to PD-L1 TC and CPS status

Population CHEMO PEMBRO+CHEMO
PD-L1 21% and CPS 210% Yes Yes
PD-L1 21% and CPS <10% Yes No

b) Please conduct separate effectiveness analyses of nivolumab plus
chemotherapy versus each comparator using data from the relevant

population, including:

i. versus chemotherapy and pembrolizumab plus chemotherapy in the
PD-L1 21% TC and 210% CPS population.

Response: BMS would like to confirm that the indication, as adopted by the CHMP
and aligned with its licence," includes patients with tumour cell PD-L1 expression
21% and not CPS = 10%. As noted by the EMA, nivolumab plus chemotherapy

demonstrated superiority over chemotherapy alone in terms of OS, PFS and ORR in
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the first-line treatment of patients with unresectable advanced, recurrent or

metastatic OSCC with tumour cells expressing PD-L1 21%."

By contrast, pembrolizumab is indicated in combination with platinum and
fluoropyrimidine-based chemotherapy for the first-line treatment of locally advanced
unresectable or metastatic carcinoma of the oesophagus or HER-2 negative
gastroesophageal junction adenocarcinoma in adults whose tumours express PD-L1
with a CPS 210%. Aligned with this, KEYNOTE-590 provided evidence for patients
with PD-L1 CPS =210%, stratified by tumour location and histology for some
outcomes. KEYNOTE-590 did not provide evidence for OSCC patients with PD-L1
TC =21%, limiting comparisons that can be drawn in the population of primary interest
for nivolumab. Further, limited data from KEYNOTE-590 were available for OSCC
patients with PD-L1 CPS 210%.

For this reason, the ITC was conducted in the CPS = 10% population, facilitating a
comparison between nivolumab and pembrolizumab in the population of interest for
pembrolizumab, despite the fact that the label populations for pembrolizumab and

nivolumab differ.

Data from the sub-population of patients with both PD-L1 = 1% and PD-L1 CPS
210% is available from CheckMate 648. However, this data is not provided in
KEYNOTE-590, precluding a comparison between nivolumab and pembrolizumab in

this specific subgroup.

It is acknowledged that there is significant overlap between the PD-L1 TC = 1% and
PD-L1 CPS 210% populations. Of the . patients in the NIVO-CHEMO arm with
tumour cell PD-L1 21% and available CPS data, ] also had PD-L1 CPS 210%.
However, l patients who had PD-L1 CPS 210 in the ITT population did not have
PD-L1 TC = 1%, as outlined in Table 3, demonstrating that not all patients with PD-
L1 TC = 1% have PD-L1 CPS 210%. As a result, a subgroup of patients from
CheckMate 648 with PD-L1 TC =21% and PD-L1 CPS 210% would enrich the
population with those patients likely to have best response by both PD-L1
assessment criteria. As this enriched subgroup would be compared against the
published KEYNOTE-590 PD-L1 CPS 210%, which would include patients with PD-

L1 TC < 1%, this would be a biased comparison.
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Table 3. CheckMate 648 frequency of PD-L1 by CPS status

NIVO-CHEMO CHEMO
Tumour cell Tumour cell
iy PD-L1 21% iy PD-L1 21%
ITT | ] | ] | ] | ]
ITT with CPS score [ [ | ] [ |
CPS 25% I I I I
CPS 210% I | I I

Clinically, this subpopulation does not exist as medical decisions which drug to use
would be based on CPS or TC.

Furthermore, CheckMate 648 is powered to detect significant differences based on
the subgroup of patients with TC PD-L1 expression 21% (i.e. the primary trial
endpoint) and not the subgroup with CPS 210%. Reducing the sample size further

using subgroup analysis limits the conclusions that can be drawn from the analysis.

Results for the analysis in the population of patients with PD-L1 TC 21% and PD-L1
CPS 210% are presented in response to Question A19b, but should be considered
with caution since only an overlap analysis could be conducted as PD-L1 TC 21%
data was not available from KEYNOTE-590 (see Table 6 of updated Appendix L -
NMA report).

Of additional note, the survival analysis presented in the company submission is
based on the data of OSCC patients with TC PD-L1 21%. While an analysis is
presented for OSCC patients with PD-L1 CPS 210%, there remains some
uncertainty, as data was not available for this subgroup from KEYNOTE-590. Data
for this subpopulation from KEYNOTE-590 was only available for the mixed histology

population, limiting the conclusions that can be drawn.

ii. versus chemotherapy in the PD-L121% TC and less than 10 CPS

population.

Response: As stated in i) the sample size calculation of CheckMate 648 is based on
PD-L1 TC 21% and not CPS. The study is not powered for an analysis that would
include fewer patients as suggested when restricting further to patients with PD-
L1=1% TC and CPS <10%. Additionally, the HR for OS for the patient population
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with CPS <10%, as presented in Table 7.4.2.2-1 of the CSR, is | GKcKcNNGNGN
and taking the confidence interval into account comparable to PD-L1 <1% TC,
I - stated in Table 7.4.1.1-1, which suggests that an analysis as

requested probably will not have a huge impact on the results.

Furthermore, chemotherapy is still standard of care (SOC) regardless of PD-L1
status and not all patients who have a CPS >10% will receive pembrolizumab as it is
reimbursed in this indication in October 2021 and is not yet widely used in clinical

practice.

A7. Priority question: In Document B, Section B.1.3.5, the CS states the
following as the basis for the unmet need that nivolumab is intended to
address: “Pembrolizumab in combination with platinum and fluoropyrimidine-
based chemotherapy has recently been recommended for the treatment of
untreated, locally advanced unresectable or metastatic oesophageal
carcinoma in adults whose tumours express PD-L1 with a combined positive
score (CPS) 210. However, this indication does not include patients with CPS
<10, who are covered by the indication for nivolumab with chemotherapy,
which includes patients with PD-L1 CPS 21, and therefore, there remains an
unmet need for therapeutic options covering this patient population”. Table 28
of the CS (Document B, Section B.2.13.4.3) shows that there is an observed
overlap between PD-L1 CPS 210 and TC21% which is [l in the nivolumab
plus chemotherapy arm and ] in the chemotherapy arm (for the intention-to-
treat population with available CPS). The remaining proportion is of the patient
population for which there is an unmet need for therapeutic options i.e., PD-L1
CPS <10 and TC21%.

a) Please clarify the extent to which each of these methods of determining PD-

L1 status will be used in NHS clinical practice.

Response: PD-L1 testing of tumour tissue has been used as a biomarker of
response to antagonist medications. The NHS has a growing network of pathologists
who are trained and capable of confirming PD-L1 status to ensure oncologists can
target these precision medicines to the patients who will benefit the most. PD-L1
testing can be divided into two method types: tumour cell/tumour proportion scoring
method (TC/TPS) and the combined positive score method (CPS). TC and TPS are
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very similar. To obtain a TC score you divide the number of PD-L1 stained tumour
cells by the total number of viable tumour cells and multiple by 100. For TPS the
numerator is the number of PD-L1 positive tumour cells. It is important to stress that
the output from both scoring methods in the same. The TC/TPS method was used in
CheckMate 648 and is a common method used in other cancer types. The CPS
method was developed as a new scoring method and compared with the TPS in
patients treated with pembrolizumab in GC/GEJC.? CPS is the ratio of the number of
all PD-L1 expressing cells (tumour and non-tumour) to the number of all tumour

cells.?

In our engagement process with pathology services within the NHS, we understand
that even though PD-L1 testing is new to the gastrointestinal tumour therapy area, it
is increasingly common in other types of cancer. The CPS method is deployed in
both adeno and squamous cell carcinoma of the oesophagus where the TPS method

is well established in lung, head & neck and bladder cancer therapy areas.

Assessment of PD-L1 status is becoming routine in clinical practice in the UK for
patients with OSCC, following the introduction of pembrolizumab for patients with
PD-L1 CPS 210% (Il DBL) with locally advanced unresectable or metastatic
oesophageal adenocarcinoma (OAC), oesophageal squamous cell carcinoma
(OSCC) or gastro-oesophageal junction cancer (GOJC). The summary of product
characteristics for pembrolizumab states that PD-L1 status should be assessed via a
well-validated and robust methodology to minimise false negative or false positive

determination.

In the UK, the Dako PD-L1 IHC 22C3 pharmDx test is currently used in clinical
practice for lung cancer* and was used during the KEYNOTE-590 trial to determine
PD-L1 status.® The FDA does not require PD-L1 testing, whereas EMA requires a
PD-L1 assay but that is primarily based on its interpretation of the data from
KEYNOTE-590 and CheckMate 648 and the scoring method used within those trials.

The Dako PD-L1 IHC 22C3 pharmDx assay can assess PD-L1 expression using
both CPS or TPS and so there is no additional burden to patients as only one
sample is required. Additionally, the costs difference of these two methods is

negligible and would have a marginal impact on the ICER or BIM results. It is likely
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that it will become routine practice to assess both TPS and CPS during the same
test to determine which OSCC patients are suitable for either pembrolizumab or
nivolumab treatment. TPS is generally considered to be an easier test to conduct

from a pathology perspective.

As part of BMS’ commitment to the NHS, we have scheduled trainings being offered
to pathologists across the country to ensure they are confident and comfortable in
conducting PD-L1 using the TC/TPS method.

b) Please provide evidence as to the proportion of patients in each of these
categories, PD-L1 CPS <10 and TC21%, and PD-L1 CPS 210 and TC21%, in

NHS clinical practice.

Response: As pembrolizumab was only recommended for the treatment of OSCC in
October 2021,5 testing for PD-L1 is only just starting to be implemented in routine
clinical practice in the UK. Therefore, there is limited evidence available in a UK or
European population to determine the relative proportions of patients in each of the
categories (PD-L1 CPS <10%, TC 21% and CPS 210% and TC 21%. A calculation
from CheckMate 648 cannot be performed as the number of UK patients included in

the trial is limited.

Table 4Table 4 presents the proportions of patients with either PD-L1 CPS <10% or
TC 21% reported in the KEYNOTE-590 and CheckMate 648 trials, respectively.

Table 4. The proportion of PD-L1 expression reported in KEYNOTE-590 and
CheckMate 648

KEYNOTE-590° CheckMate 6487
PD-L1 CPS <10% 46.3% Can be calculated from PLD
PD-L1 CPS 210% 51.1% Can be calculated from PLD
TC 21% Not reported 49.2%
PD-L1 CPS 210 and TC 21% Not reported Can be calculated from PLD
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Furthermore, the relative proportions of patients with different PD-L1 expression
would only influence the results of the budget impact analyses in this submission,

where it is used to determine how many patients would receive nivolumab with

chemotherapy.
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Systematic literature review (SLR)

A8. The clinical effectiveness SLR limits inclusion to studies published in
English (Table 1 in Appendix E). The same language restriction is applied to
the SLRs of cost-effectiveness studies (Table 1 in Appendix H) and health-
related quality of life (HRQoL) studies (Table 1 in Appendix I).

For each SLR, please describe the volume of relevant literature omitted
because of this restriction and discuss the impact on study retrieval and

estimates of clinical effectiveness, cost-effectiveness and HRQoL estimates.

Response: Table 5 below shows the differences that can be attributed to restricting
to English publications for the clinical SLR (taken from the EMBASE and MEDLINE
searches executed January 2021). Note that numbers could not be compared for the
update as additional restrictions were applied after the language restriction. The
table does not screen these additional studies; however, given the low number of
hits and that pembrolizumab was key comparator of interest for which data was
identified through the KEYNOTE-590 study, it is unlikely that relevant studies were
missed. For both the economic and HRQoL SLRs, as the focus of the studies is for
submission to the UK and thus, the UK population being the most relevant, it is

unlikely that relevant studies were missed in the restriction to English publications.

Table 5. Comparison of studies identified with search strategies restricting and not
restricting to English studies for the clinical systematic literature review

Database Search; restricting to Search prior to Difference in studies

English publications restriction to English identified
publications

Clinical systematic literature review
EMBASE 4,001 4,236 235
MEDLINE 1,747 2,021 274

A9. Appendix C within the clinical SLR report in Appendix E lists 46

publications excluded at the full-text screening stage. This number is
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discrepant with both the PRISMA flow diagram (Figure 1 of Appendix E) and

the narrative summary of study retrieval in Appendix E (Study selection, p11).

Please clarify the number of studies (and publications) excluded at the full-text
screening stage during the January 2021 original search and the October 2021
update.

Response: In total, 297 studies were excluded during full-text screening, 290 in the
original SLR conducted in January 2021 and 7 in the updated SLR performed in
October 2021.

A10. Figure 1 (PRISMA flow diagram) of Appendix H (cost-effectiveness SLR)
indicates that 26 records were excluded at the full-text screening stage.
Similarly, Figure 1 of Appendix | (HRQoL SLR) suggests that 29 records were
excluded at the full-text screening stage. Neither appendix shows further
details of these excluded studies. Please provide tabulation of these studies,
including full bibliographic details against the reason for exclusion per

individual study.

Response: Full details of the studies referred to, as well as the reasons for
exclusion, are provided in Table 6 and Table 7 for the economic and HRQoL SLRs,
respectively. Note that the 26 publications excluded at the full text screening stage
are a combination of the 9 studies excluded according to the pre-specified eligibility
criteria and an additional 17 studies that were deprioritized as they did not evaluate

interventions of interest (detailed in Table 7).

Table 6. Full text publications excluded and deprioritized in the economic systematic
literature review

Author Year Title Exclusion reason

Full text publications excluded in original systematic literature review (n=24)
A cost-benefit comparison of self-expanding metal
Birch 1998 | stents and atkinson tubes for the palliation of
obstructing esophageal tumors

Endoscopic therapy and surveillance versus
Boshier 2018 | esophagectomy for early esophageal adenocarci-
noma: A review of early outcomes and cost analysis
Evaluating the clinical efficacy and cost effectiveness | Population: Not EC
of direct access endoscopy population
Ramucirumab for treating advanced gastric cancer or
gastro-oesophageal junction adenocarcinoma
Buyukkaramikli | 2017 | previously treated with chemotherapy: An evidence
review group perspective of a nice single technology
appraisal

Outcomes: No outcomes
of interest

Outcomes: No modelled
direct/indirect costs

Broe 2013

Population: Not EC
population
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Cost-effectiveness analysis of immunonutrition for .
Chevrou- ) . . ; Population: Not EC
2012 | upper gastrointestinal cancer patients undergoing .
Severac - " . population
surgery in British hospitals
Surgical versus endoscopic management of t1 —
Chu 2017 | esophageal adenocarcinoma: A modelling decision POPU|at.'0n' Not EC
S X L population
analysis incorporating age and comorbidity
Cost-effectiveness of endoscopically placed stents in Outcomes: No outcomes
Dimofte 2004 | the palliation of locally advanced esophageal . )
- of interest
carcinoma
The role of syrglcal resegtlon following primary Outcomes: No modelled
Goenka 2011 chemoradiation therapy in esophageal squamous cell . .
. : S ; direct/indirect costs
carcinoma: A decision analysis
Harewood 2001 Qp§t m|n|n_1|zat|on analysis of alternative strategies for Other: Editorial
initial staging of esophageal cancer
. Expense and benefit of neoadjuvant treatment in Outcomes: No modelled
Heise 2001 .
squamous cell carcinoma of the esophagus costs
Capecitabine or infusional 5-fluorouracil for L
. Population: Not EC
Horgan 2011 | gastroesophageal cancer: A cost-consequence .
. population
analysis
Extended transthoracic resection compared with Pooulation: Not EC
Hulscher 2002 | limited transhiatal resection for adenocarcinoma of puration.
population
the esophagus
Generalized cost-effectiveness analysis for care of Population: Not EC
Hung 2014 . T . . .
major cancers and other major ilinesses in Taiwan population
Economic evaluation of ramucirumab as second-line
Luo 2018 chemotherapy for previously treated advanced gastric | Population: Not EC
or gastro-oesophageal junction adenocarcinoma in population
china
The cost effectiveness of docetaxel and active
symptom control versus active symptom control alone | Population: Not EC
Meads 2016 X X . .
for refractory oesophagogastric adenocarcinoma: population
Economic analysis of the cougar-02 trial
The cost effectiveness of metal oesophageal stenting .
. . X ) - : Outcomes: No modelled
Nicholson 1999 | in malignant disease compared with conventional direct/indirect cost
therapy irect/indirect costs
Cost-effectiveness of immune checkpoint inhibition in | Population: Not EC
Ostvar 2018 f . .
metastatic gastric and esophageal tumors population
Intergroup phase iii trial of neo-adjuvant
chemotherapy, followed by chemoradiation and Outcomes: No modelled
Ruhstaller 2017 | surgery with and without cetuximab in locally . oo
. . direct/indirect costs
advanced esophageal carcinoma: First results from
the health economic analysis of sakk 75/08 trial
Inoperable adenocarcinoma of the oesophagogastric
. junction: A comparative clinical study of laser Outcomes: No outcomes
Sihvo 2002 . : ; . .
coagulation versus self-expanding metallic stents with | of interest
special reference to cost analysis
Economic evaluation of trifluridine/tipiracil (tt) versus
- nivolumab (n) in patients with advanced/metastatic Population: Not EC
Virik 2020 . . . .
gastric cancer (gc) or gastro-esophageal junction population
cancer (gejc) in Canada
Global costs, health benefits, and economic benefits Population: Not EC
Ward 2021 | of scaling up treatment and imaging modalities for putation:
; A g . population
survival of 11 cancers: A simulation-based analysis
Relative cost per life-year gained of treatment with .
Wheat 2015 | curative intent for t3nxmO0 upper gastrointestinal Populatllon. Not EC
population
cancer
Natural course of inoperable esophageal cancer Outcomes: No modelled
Xinopoulos 2004 | treated with metallic expandable stents: Quality of life . o
. X direct/indirect costs
and cost-effectiveness analysis
Palliative treatment of advanced esophageal cancer Outcomes: No modelled
Xinopoulos 2005 | with metal-covered expandable stents. A cost- . .o
. X . direct/indirect costs
effectiveness and quality of life study
Full text publications excluded in original systematic literature review (n=9)
Transition from esophagectomy to endoscopic Outcomes: Not modeled
Dunn 2021 . o
therapy for early esophageal cancer direct/indirect costs
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Economic impact of avoidable cancer deaths caused
by diagnostic delay during the COVID-19 pandemic:

Population: Not EC

Gheorghe 2021 A national population-based modelling study in population
England, UK
Cost Effectiveness Analysis of Partially Covered,
Greqo 2021 Fully Covered, and Sutured Fully Covered Self Population: Not EC
gory Expanding Metal Stents for Palliation of Malignant population
Esophageal Dysphagia
Therapeutic Effect and Cost-Benefit Analysis of Three Outcomes: Not modeled
Huang 2021 Different Nutritional Schemes for Esophageal Cancer . o
) . . . direct/indirect costs
Patients in the Early Post-operative Period
Cost-effectiveness of primary prophylaxis of febrile .
Ichimura 2021 | neutropenia with pedfilgrastim in docetaxel, cisplatin POPU|at.'0n' Not EC
. population
and 5-fluorouracil therapy for esophageal cancer
QALYs and medical costs saved from prevention of a Outcomes: Not modeled
Lai 2021 | cancer: Analysis of nation-wide real-world data of . .o
. P : direct/indirect costs
Taiwan with lifetime horizon
Real-World Assessment of the Treatment Patterns,
Navaratnam 2021 Healthcare Resource Use, and Survival Outcomes Outcomes: Not modeled
Associated with Non-Resectable Advanced direct/indirect costs
Esophageal Cancers in South Korea
Yan 2021 Cancer death and potential years of life lost in Outcomes: Not modeled
9 Feicheng City, China: Trends from 2013 to 2018 direct/indirect costs
Ontario Health | 2021 Proton beam therapy for cancer in children and Population: Not EC

adults: A health technology assessment

population

Full text publications deprioritized for extraction in original systematic literature review

(n=16)

Adamson 2021 D4: Can we afford pet-ct for oesophageal cancer Intervention assessed not
management? of interest

Azmi 2017 | Cost-effectiveness analysis of thoracoscopic versus Intervention assessed not
open esophagectomy for esophageal cancer: A of interest
population-based study

Chao 2020 | Surgical vs endoscopic management of t1 Intervention assessed not
esophageal adenocarcinoma: A modelling decision of interest
analysis

Chu 2018 | Cost-effectiveness of palliation of unresectable Intervention assessed not
esophageal cancer of interest

da Silveira 2008 | Cost-effectiveness in the management of patients Intervention assessed not
with oesophageal cancer of interest

Farndon 1998 | Adjuvant statin therapy for esophageal Intervention assessed not
adenocarcinoma: A cost-utility analysis of interest

Fong Soe 2018 | Modelling the cost-effectiveness of strategies for Intervention assessed not

Khoie treating esophageal adenocarcinoma and high-grade | of interest
dysplasia

Gordon 2012 | Ctor eus for the initial staging of esophageal cancer? | Intervention assessed not
A cost minimization analysis of interest

Hadzijahic 2000 | A cost analysis of endoscopic ultrasound in the Intervention assessed not
evaluation of esophageal cancer of interest

Harewood 2002 | Cost-effectiveness of minimally invasive versus open | Intervention assessed not
esophagectomy for esophageal cancer of interest

Lee 2013 | Cost-effectiveness of minimally invasive Intervention assessed not
esophagectomy for esophageal squamous cell of interest
carcinoma

Liu 2018 | Economic analysis of esophageal stenting for Intervention assessed not
management of malignant dysphagia of interest

Rao 2009 | A pragmatic randomised controlled trial of the cost- Intervention assessed not
effectiveness of palliative therapies for patients with of interest
inoperable oesophageal cancer

Shenfine 2005 | Photodynamic therapy for the treatment of early Intervention assessed not
esophageal cancer: A systematic review and of interest
economic evaluation

Health 2009 | An analysis of multiple staging management Intervention assessed not

Technology & strategies for carcinoma of the esophagus: Computed | of interest

Policy Unit tomography, endoscopic ultrasound, positron

emission tomography, and thoracoscopy/laparoscopy
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Wallace 2002

Cost-effectiveness of proton therapy for esophageal
cancer

Intervention assessed not
of interest

Studies deprioritized

for extraction in original systematic literature review (n=1)

Adamson 2021

Palliative radiotherapy combined with stent insertion
to reduce recurrent dysphagia in oesophageal cancer
patients: the ROCS RCT

Intervention assessed not
of interest

Table 7. Full text publications excluded in the health-related quality of life systematic

review

Author  Year

Title

Exclusion reason

Full text publications excluded in original systematic literature review (n=29)

Effects of different radiotherapy regimens combined
i with tp regimen on the survival and quality of life of AL
Not specified 2018 patients with middle and advanced esophageal Other: Chinese paper
cancer
Amdal 2017 Improved treatment decisions in patients with 8ggc:nmdegLEQCng;5QLQ-
esophageal cancer
reported
Palliative brachytherapy with or without primary stent | Outcomes: EORTC QLQ-
Amdal 2013 | placement in patients with oesophageal cancer, a C30 and QLQ-0G25
randomised phase iii trial reported
Combined stent insertion and single high-dose Outcomes: EORTC QLQ-
Bergquist 2012 | brachytherapy in patients with advanced esophageal C30 and QLQ-QES18
cancer--results of a prospective safety study reported
Assessment of health related quality of life and Population: Not
Boshier 2020 | digestive symptoms in long-term, disease free )
: unresectable
survivors after esophagectomy
Quality-of-life measures as predictors of post- Outcomes: EORTC QLQ-
Chang 2016 | esophagectomy survival of patients with esophageal C30 and QLQ-QES18
cancer reported
Effects of rehabilitation program on quality of life, Population: Mixed stage I-
Chen 2021 sleep, rest-activity rhythms, anxiety, and depression IV population; no subgroup
of patients with esophageal cancer: A pilot data for advanced EC
randomized controlled trial patients
Surgical vs endoscopic management of t1 Pooulation: Not
Chu 2018 | esophageal adenocarcinoma: A modelling decision P )
analysis unresectable
Fully vs. Partially covered selfexpandable metal stent | Outcomes: EORTC QLQ-
Didden 2018 | for palliation of malignant esophageal strictures: A C30 and QLQ-QES18
randomized ftrial (the copac study) reported
The health utility level and quality of life of patients Population: Unable to
Ding 2019 | with precancerous lesion or cancer of the digestive identify cancer stage due
tract in Beijing: A cross-sectional survey to insufficient data
Using a Chinese time trade-off approach to explore Population: Mixed stage I-
Ding 2021 the health utility level and quality of life of cancer IV population; no subgroup
patients in urban China: A multicentre cross-sectional | data for advanced EC
study patients
Gefitinib for oesophageal cancer progressing after Outcomes: EORTC QLQ-
Dutton 2014 | chemotherapy (cog): A phase 3, multicentre, double- | C30 and QLQ-OG25
blind, placebo-controlled randomised trial reported
Population: Mixed cancer
Intravenous iron in the management of anaemia in populations; no subgroup
EUCTR 2013 o .
palliative oesophageal and gastric cancer data for advanced EC
patients
Forootan | 2018 | qualty of Ife n ssophageal cancer pationta witn | Oulcomes: RTOG and
d . EORTC QoL used
ysphagia
Population: Mixed cancer
Kuo 2018 Cancer impact, complementary/alternative medicine populations; no subgroup
beliefs, and quality of life in cancer patients data for advanced EC
patients
Lee 2015 Capecitabine in combination with either cisplatin or Outcomes: EORTC QLQ-
weekly paclitaxel as a first-line treatment for QES18
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metastatic esophageal squamous cell carcinoma: A
randomized phase ii study
Clinical efficacy and safety of nedaplatin combined
Li and Liu 2016 | with paclitaxel liposome in treatment of advanced Other: Chinese paper
esophageal cancer
Long-term outcome of irradiation with or without Outcomes: QoL assessed
Liu 2012 | chemotherapy for esophageal squamous cell by KPS, Diet, Cough and
carcinoma: A final report on a prospective trial Hemoptysis
. . Outcomes: EORTC QLQ-
Maishman 2021 A pha_se ii stgdy of b|o<jegradable stents plus C30 and QLQ-0G25
palliative radiotherapy in oesophageal cancer
reported
Population: Mixed stage I-
NCT 2013 Rocs (radiotherapy after oesophageal cancer IV population; no subgroup
stenting) study data for advanced EC
patients
An economic evaluation of palliation of dysphagia in
esophageal cancer: Analysis of the trog 03.01/ncic Outcomes: No QoL
Penniment 2020 | es.2 phase iii study in advanced esophageal cancer )
) . . . outcomes reported
in patients treated with radiotherapy versus
chemoradiotherapy
Effect of whole-course nutrition management on
Qiu 2020 patients with esophageal cancer undergoing Outcomes: EORTC QLQ-
concurrent chemoradiotherapy: A randomized control | C30 reported
trial
Rahouma 2017 New chemotherapy regimen; dpes it really work for Population:.Not advanced
esophageal cancer adenocarcinoma? or metastatic EC
. Population: Not
Cancer of oesophagus or gastricus - new assessment
- unresectable advanced or
Russell 2013 | of technology of endosonography (cognate): Report :
; - - metastatic esophageal
of pragmatic randomised trial
cancer
Outcomes: QoL was
A new candidate supporting drug, rikkunshito, for the assessed by customised
Seike 2011 gol in advanced esophageal cancer patients with form, evaluating sleep,
chemotherapy using docetaxel/5-fu/cddp mood, volition, activity of
daily living
Health-related quality of life among cancer survivors Population: .Patlents were
Su 2019 . . cancer survivors, stage
in rural China
unclear
Longitudinal evaluation of trial outcome index scores Population: Not advanced
Trudel 2016 | . . . .
in patients with esophageal cancer or metastatic EC
Prospective study of definitive chemoradiotherapy .
Tsuda 2011 | with s-1 and nedaplatin in patients with stage ii/iii Outcomes: No QoL
outcomes reported
(non-t4) esophageal cancer
Longitudinal assessments of quality of life and late K/Opglajllgggmlﬁidsitsg&r
Yamashita 2014 | toxicities before and after definitive chemoradiation Pop ’ group
data for advanced EC
for esophageal cancer .
patients
Full text publications excluded in original systematic literature review (n=27)
Palliative radiotherapy combined with stent insertion . )
Adamson 2021 | to reduce recurrent dysphagia in oesophageal cancer Outcomes: EORTC QLQ
. ) C30 reported
patients: The rocs RCT
0-15 Randomized, phase 3 study of second-line
tislelizumab vs chemotherapy in advanced or .
- : . Outcomes: No QoL nor
Ajani 2021 metastatic esophageal squamous cell carcinoma Utilities reported
(RATIONALE 302) in the overall population and P
Europe/North America subgroup
Application effect of continuous nursing in patients . :
Chen 2021 | with advanced esophageal cancer after esophageal Outcomes: EORTC QLQ
. , C30 reported
stent implantation
Health-related quality of life (HRQOL) in patients (pts)
with advanced gastric cancer/gastroesophageal
Elimova 2021 junction cancer (GC/GEJC) or esophageal Population: Low EC
adenocarcinoma (EAC): Results of nivolumab plus population
chemotherapy (NIVO+chemo) versus chemo from
CheckMate 649
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PL11.02 ensure: An international multicentre study
exploring whether surveillance after esophageal

Population: Not
unresectable advanced or

Elliott 2021 . . . . :
cancer surgery impacts oncological and quality of life | metastatic esophageal
outcomes cancer
Population: Not
Elli Intensive surveillance after curative intent surgery for | unresectable advanced or
iott 2021 o .
esophageal cancer: Initial results of the ensure study | metastatic esophageal
cancer
Economic impact of avoidable cancer deaths caused
Gheorghe 2021 by diggnostic delay during the COV]D-1 9 paqdemic: St'u'qy design: No QoL nor
A national population-based modelling study in utilities
England, UK
Cost-effectiveness of trifluridine/tipiracil as a third-line
G - treatment of metastatic gastric cancer, including Outcomes: No result data
ourzoulidis 2021 - . . )
adenocarcinoma of the gastrohesophageal junction, available on QoL
among patients previously treated in Greece
Efficacy of Reduced-Intensity Chemotherapy with
Oxaliplatin and Capecitabine on Quality of Life and Pooulation: Low EC
Hall 2021 | Cancer Control among Older and Frail Patients with P lation (~30-50%
Advanced Gastroesophageal Cancer: The GO2 population ( 6)
Phase 3 Randomized Clinical Trial
PCN9 A Real-World Assessment of the Treatment
Hauser 2021 Patterps, Heglth Resource UtiIization'and Outgomes Outpomes: No result data
Associated with Esophageal Cancer in the United available on QoL
States
PCN46 Economic Evaluation of Esophageal Cancer Outcomes: No result data
Ho 2021 | Screening Among Patients with Oral Cavity Cancer in ; :
Taiwan available on QoL
Outcomes: No result data
Cost-effectiveness of primary prophylaxis of febrile available on QoL; utilities
Ichimura 2021 | neutropenia with pegfilgrastim in docetaxel, cisplatin derived from Sugimoto
and 5-fluorouracil therapy for esophageal cancer 2018, which was not EC
specific
Postoperative Complications and Long-Term Quality
of Life After Multimodality Treatment for Esophageal .
Jezerskyte 2021 | Cancer: An Analysis of the Prospective Observational 8§E)c?én§?t.eEORTC QLe-
Cohort Study of Esophageal-Gastric Cancer Patients P
(POCOP)
Severe Dumping Symptoms Are Uncommon Population: Not
Klevebro 2021 Following Transthoracic Esophagectomy But unresectable advanced or
Significantly Decrease Health-Related Quality of Life metastatic esophageal
in Long-Term, Disease-Free Survivors cancer
QALYs and medical costs saved from prevention of a Outcomes: No result data
Lai 2021 | cancer: Analysis of nation-wide real-world data of . )
. - ; available on QoL
Taiwan with lifetime horizon
Cost-Effectiveness Analysis of Camrelizumab
Lin 2021 Immunotherapy versus Docetaxel or Irinotecan Outcomes: EORTC QLQ-
Chemotherapy as Second-Line Therapy for Advanced | C30 reported
or Metastatic Esophageal Squamous Cell Carcinoma
PCN43 Cost-Effectiveness of Nivolumab for the
Orsini Treatment of Advanced Esophageal Squamous Cell Outcomes: No result data
rsini 2021 . ) )
Carcinoma Refractory or Intolerant to Previous available on QoL
Chemotherapy: A United-States Payer Perspective
1409P Cost-effectiveness of pembrolizumab plus
Qu 2021 platinum and fluoropyrimidine-based chemotherapy Outcomes: No result data
as first-line treatment of advanced esophageal cancer | available on QoL
in the United States
PCNG67 Estimating Cost-Effectiveness of Outcomes: No result data
Silvers 2021 | Pembrolizumab in Advanced Esophageal Cancer available o.n QoL
Based on the Keynote-181 Trial
Nivolumab in gastric/gastroesophageal junction Population: >30% gastric
Soni 2021 cancer: Real-world data from UK Early Access to population and no
Medicines Scheme subgroup QoL data
Th Stronger therapeutic alliance is associated with better | Outcomes: FACIT-Pal
omas 2021

quality of life among patients with advanced cancer

reported
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Health-related quality of life in advanced Population: > 65% gastric
Van Cutsem 2021 | gastric/gastroesophageal junction cancer with population and no
second-line pembrolizumab in KEYNOTE-061 subgroup QoL data
ngl!ty of life with flrst-llpe pembrolizumab fo.r PD'-L1- Population: > 65% gastric
positive advanced gastric/gastroesophageal junction .
Van Cutsem 2021 - . : population and no
adenocarcinoma: results from the randomised phase subaroup QoL data
Il KEYNOTE-062 study group
Two-Year Quality of Life Outcomes After Robotic- Population: Not
. . - . unresectable advanced or
Vimolratana 2021 | Assisted Minimally Invasive and Open :
metastatic esophageal
Esophagectomy
cancer
Outcomes: No result data
Cost-effectiveness analysis of camrelizumab in the available on QoL; utilities
Yang 2021 second-line treatment for advanced or metastatic derived from Al-Batran
esophageal squamous cell carcinoma in China 2016, which was not EC
specific
PCN73 Cost-Effectiveness of Pembrolizumab Versus
Wan 2021 Chemotherapy for Advanced Esophageal Squamous | Outcomes: No result data
9 Cell Carcinoma (ESCC) As the Second-LINE available on QoL
Treatment Among the Chinese Population
Rehabilitation Nursing Intervention Can Improve . :
Zeng 2021 | Dysphagia and Quality of Life of Patients Undergoing Outcomes: EORTC QLQ
i C30 reported
Radiotherapy for Esophageal Cancer

A11. Document B, Section B.2.13.4.2.1 reports a comparison of the CheckMate

648 trial with UK studies, specifically to Cougar-2 and the Royal Marsden

retrospective review.

Please provide details on how these two studies were identified and included

in the CS since they were not part of the SLR results executed by the

company.

Response: The objective of the SLR was to identify studies in OSCC. Neither

Cougar-2 nor the Royal Marsden retrospective review included OSCC patients.

Since these studies were conducted in the UK and included patients with gastro-

oesophageal adenocarcinoma, which is a patient population similar to OSCC, they

were used to validate the CheckMate 648 study results. Both studies were identified

through a targeted search.

A12. Document B, Section B.2.13.4.2.3 reports on the KEYNOTE-062 trial. This
section is describing studies that were identified during the company’s SLR,

but KEYNOTE-062 was not included in the results as presented in Appendix E.

Please clarify why this study is included in this part of the CS and provide

details on how it was identified and included in the CS.

Response: Similar to the Cougar-2 and the Royal Marsden retrospective review,

KEYNOTE-062 was identified in a targeted search and used to validate the baseline

Clarification questions

Page 24 of 135




characteristics and results from CheckMate 648 since patients with gastric or gastro-
oesophageal junction cancer were included in that study. The CS only stated that
KEYNOTE-062 was identified in a published SLR,2 but not within the SLR that is
presented in Appendix E.
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Trial and data analysis

A13. The company states in Document B, Section B.2.13.4 that “CheckMate

648 provides survival data that may be considered relatively mature”.

Please discuss how the maturity of the survival data was assessed.

Response: Survival data is typically considered mature where the median point has
been reached. Per Appendix N Section 4.2.3, as 25.3% of patients remain alive at
the end of follow-up, the CheckMate 648 data can be considered relatively mature.
The maturity of the survival follow-up may be compared to that of KEYNOTE-062
trial at the time of appraisal in NICE TA737. In the CPS 210% subgroup, OS was
15% and 26% in the standard of care and pembrolizumab + standard of care
respectively at 27 months, the last point at which at least 10 surviving patients had
survival follow-up beyond (Committee papers, company submission, figure 5% The
PD-L1 =21% subgroup of CheckMate 648, survival at 27 months was 11% and 29% in
the chemotherapy and nivolumab + chemotherapy arms respectively, and at month
33 (where 15 patients remained within follow-up on the nivolumab + chemotherapy
arm) was 10% and 21% respectively [BMS data on file]. The survival data were thus

considered mature relative to contemporary technology assessments.

A14. Document B, Section B.2.13.4 of the CS states that, “Patients enrolled in
the available studies can be considered broadly representative of UK practice,

in terms of baseline characteristics...”

Please discuss the representativeness of the trial population to UK clinical

practice and provide supporting documents if needed.

Response: During an advisory board conducted by BMS, UK clinicians believed that
the baseline characteristics of patients enrolled in CheckMate 648 were
representative of the patients they treat in UK clinical practice.® They felt that the
eligibility criteria reflected clinical practice in the UK and was aligned with the
decision problem. When asked if the baseline characteristics observed in patients
randomised in CheckMate 648 were representative of those seen in UK clinical
practice, the clinicians agreed that the trial patients were broadly younger than they
would expect, but otherwise, the patients were representative of UK OSCC patients.
Similarly, the discontinuation data observed during CheckMate 648 was considered
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to be aligned to the clinicians’ expectations and the data observed during the REAL2

trial.10

As presented in Table 23 of the CS, the age, sex and ECOG PS at baseline for
patients enrolled in CheckMate 648 is similar to that observed in the Shyamalee et
al.m and Jaffe et al.'? studies which were conducted in UK OSCC patient

populations.

The clinicians agreed during the advisory board that the high proportion of Asian
patients in the CheckMate 648 trial (70%) was not an issue when applying the trial
data to a UK population. It was explained that in oesophageal adenocarcinoma the
imbalance between Asian and non-Asian patients would be an issue as patients are
treated over several different lines of therapy. However, this is not the same in
OSCC and so should not be considered an issue. It was confirmed that there was no

biological reason to consider the populations to be different.

This is further supported by the data presented in Section B.2.7 where subgroup
analysis demonstrated favourable OS for nivolumab with chemotherapy in both

Asian and non-Asian populations.

Additionally, the imbalance between Asian and non-Asian patients was not

considered to be an issue in the pembrolizumab assessment in OSCC.°

A15. Document B, Section B.2.13.4.2.1 of the CS states that “no studies were
identified to assess UK outcomes or baseline characteristics in advanced
OSCC patients”. On the other hand, in Document B, Section B.2.13.4.2.2 the
CS presents “Studies identified during this SLR that assessed previously
untreated gastro-oesophageal cancer in a UK-relevant population”. In
Appendix E where the SLR results are presented in detail, there are two
studies (CheckMate 648 and KEYNOTE-590) that include populations from the
UK.

Please confirm whether UK populations where available from other sources.

Response: As stated in the company’s submission, no studies were identified that
assessed UK outcomes or baseline characteristics in advanced OSCC patients since
neither KEYNOTE-590 nor CheckMate 648 presented outcomes and baseline
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characteristics separately for the UK patients. Nevertheless, the study populations
itself can be deemed relevant to the UK population as confirmed for KEYNOTE-590
in TA737, although it needs to be mentioned that KEYNOTE-590 contained a mixed
population of OAC, OSCC and GOJC patients.®

No other studies were identified that contained information on UK patients with
OSCC.

A16. Document B, Section B.2.13.4.2 of the CS compares the results of
CHECKMATE 648 with five other studies.

Please provide a tabular presentation of CHECKMATE 648 plus all five

comparator studies to facilitate an overall comparison.

Response: The baseline characteristics of patients enrolled in CheckMate 648 and

the five comparator studies identified are presented in Table 8.

The median overall survival of patients enrolled in CheckMate 648 and the five

comparator studies are presented in Table 9.
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Table 8. Baseline characteristics of patients enrolled in CheckMate 648 and the five comparator studies identified

Oesophageal cancers

Gastro-oesophageal cancers

13,14 5
Ch‘:;',‘)“_"fﬁff/s Cougar-215 — KEYNOTE-590 CHECKMATE 6497 KEYNOTE-062"7
= Marsden
Active trospective
NIVO+ retrosp PEMBRO+ NIVO+C PEMBRO
CHEMO | CHEMO | Docetaxel | symptom |“roview | PELEEC" | cHemo | LERCE | cemo | SEUERD | cHEwmo
N 158 157 84 84 511 373 376 789 792 257 250
Sex, male (% 125 1 131 (83%) | 69 (82%) | 67 (80%) | 384 (75%) | 306 (82%) | 319 (85%)| 540 (68) | °0 1) | 195 (76%) 179 (72%)
(79%)
Median age (range), years 648(5‘)0‘ 628(12)8‘ 658%8‘ 66 (36-84) [66 (24-90)**| 64 (28-94) | 62 (27-89) | 62 (54-69) | 81 (O368) | 64 (2504) | 61 (24%)
0 71.(45%) | 70 (45%) | 24 (28%) | 22 (26%) | 64 (13%) | 149 (40%) | 150 (40%) | 326 (41) | 336(42) - -
ECOS 87 (55%) | 86 (55%) | 46 (55%) | 50 (60%) | 276 (54%) | 223 (60%) |225 (60%) | 462 (59) | 452 (57) | 138 (54%) |135 (54%)
2 0 0 14(17%) | 12 (14%) | 87 (17%) | 1(<1%) | 1(<1%) - - - -
Disease tff:gzrfgr‘]’fnced B | B | 1 (13%) | 10(12%) | 68 (13%)* | 29(8%) | 37 (10%) | 32 (4%) | 36 (5%) ; -
tat
Status Metastatic disease | | [ | 73 (87%) | 74 (88%) | 335 (66)* | 344 (92%) | 339 (90%) | 757 (96) | 756 (95) | 243 (95%) |235 (94%)
Adenocarcinoma - - 84 (100%) | 84 (100%) |511 (100%)| 99 (27%) | 102 (27%) - - 257 (100%) (1%502@
Histology
Squamous cell 156 (99) | 155 (99) - . . . . . . . .
carcinoma

* 21% of patients had relapsed metastatic disease after radical treatment.

* Age at diagnosis, not study baseline
Baseline characteristics and demographics presented for CheckMate 648 patients with tumour cell PD-L1 21%
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Table 9. Overall survival of patients enrolled in CheckMate 648 and the five comparator studies identified

Oesophageal cancers

Gastro-oesophageal cancers

CheckMate 6481314 15 KEYNOTE-590° 7 KEYNOTE-062"7
Cougar-2 Roval CHECKMATE 649
L1 219
(PD-L1 21%) Ma:’sy:en (PD-L1 CPS 21%)
Active retrospective
NIVO+ iawy 16 PEMBRO+ - NIVO+ PEMBRO

CHEMO CHEMO Docetaxel s‘):':)nn;ztrzrln review CHEMO* CHEMO CHEMO CHEMO +CHEMO CHEMO

N 158 157 84 84 511 373 376 789 792 257 250

Median survival 15.1 9.1 5.2 3.6 11.5 12.6 9.8 144 111 10.6 111
95% ClI 11.9-18.6 7.7-10.0 4.1-5.9 3.344 10.5-12.5 10.2-14.3 8.6-11.1 13.1-16.2 | 10.0-12.1 7.7-13.8 9.2-12.8

" Results presented for the OSCC subgroup
OS outcomes presented for CheckMate 648 and KEYNOTE-062 patients with tumour cell PD-L1 21%
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A17. In Document B, Section B.2.13.4.2 the CS compares the results of
CHECKMATE 648 with five other studies. The CS provides data on the
patients’ PD-L1 CPS 210 status for the KEYNOTE-062 and the CHECKMATE
649 trials but not for the other three comparator studies. Please confirm
whether PD-L1 status is available for the rest of the studies. If the PD-L1 status
is not available, please discuss the comparability to the CHECKMATE 648 trial.

Response: A summary of the data available for the different PD-L1 subgroups in
CheckMate 648 and the comparator trials is presented in Table 10. While
CheckMate 648, KEYNOTE-590, CheckMate 649 and KEYNOTE-062 presented
data for specific PD-L1 patient populations, the Cougar-2 trial and the Royal

Marsden review did not.

The Cougar-2 trial and the Royal Marsden review do not consider the use of
immunotherapies and therefore, the outcomes that were reported for chemotherapy
treatment are comparable to the outcomes reported in the chemotherapy arm of
CheckMate 648, as the treatment effect of chemotherapy should not be affected by

PD-L1 expression.

Table 10. Data availability for PD-L1 subgroups in CheckMate 648 and the comparator
trials

Oesophageal cancers Gastro-oesophageal cancers
CheckMate 15 RO:'aI Mari_den KEYNOTE- | CheckMate | KEYNOTE-
- retrospective
4g'a14 | Cougar-2 e 5905 6497 062"
PD-L1 21%TC Yes No No No No Yes
PD-L1 25% CPS No No No No Yes No
PD-L1 210% CPS No No No Yes No Yes
PD-L1 <10% CPS No No No Yes No No
 Results presented for the OSCC subgroup
OS outcomes presented for CheckMate 648 and KEYNOTE-062 patients with tumour cell PD-L1 21%

A18. Priority question: The majority of patients included in the CHECKMATE
648 trial were Asian: n = 227 (71% NIVO-CHEMO arm) and n = 227 (70% CHEMO
arm) living in Asian countries n = 225 (70% NIVO-CHEMO arm), n = 226 (70%
CHEMO arm). The CS states that “CheckMate 648 included a substantial
proportion of non-Asian patients, so that the patient population is more
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reflective of that observed in UK clinical practice.” Also, the results of
subgroup analyses on median overall survival, as illustrated in Figure 17, are

I for Asian participants and I

for non-Asian participants, with the respective hazard ratios (HRs) being
I - I

a) Can the company confirm how many patients, if any, come from the UK?

Response: In CheckMate 648, there were 5 centres in the UK which enrolled |}
patients in total. Of these . patients, . had PD-L1 >1% expression, and 9 were in

the NIVO+CHEMO arm and [] were in the chemotherapy treatment arm.
b) Please provide evidence as to the comparability with NHS clinical practice.

Response: During an advisory board conducted by BMS, clinicians specialising in
the treatment of oesophageal cancer in the UK stated that the patients enrolled in
CheckMate 648 were representative of the patients they treat in the UK.® They
stated that the eligibility criteria of the trial reflected UK clinical practice. When shown
the baseline characteristics of patients enrolled in the trial, UK clinicians believed
that the patients randomised in CheckMate 648 were representative of those seen in

UK clinical practice.

It was agreed between the clinicians that the high proportion of Asian patients in the
CheckMate 648 trial (70%) was not an issue and would not affect how the trial data
aligns with patients from the UK. It was explained that in oesophageal
adenocarcinoma, the imbalance between Asian and non-Asian patients would be an
issue as these patients are treated over several lines of therapy. However, this is not
the same for OSCC, where the treatment paradigms for advanced OSCC are similar
in Europe, the US and Asia,' and therefore, this should not be considered an issue.
It was agreed that there was no biological reason to consider Asian and non-Asian
OSCC populations to be different, which is also supported by studies comparing the
genetic profiles between Asian and non-Asian OSCC patients and previous NICE

appraisals for OSCC.519

Despite the large proportion of Asian patients, the baseline characteristics of patients
enrolled in CheckMate 648 are similar to those enrolled in UK studies of OSCC. The

median age of patients enrolled in CheckMate-648 was 64 years, which aligns to the
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median age of patients enrolled in similar UK studies of OSCC. For instance,
Shyamalee et al. (2021), a real-world evidence study of the outcomes of UK OSCC
patients treated with best supportive care, observed a median age of 63 years for
patients treated with palliative chemotherapy.!' Likewise, the western cohort of
OSCC patients who initiated first-line therapy included in the non-observational study

conducted by Jaffe et al. (2022) had a mean age of 62.9 years.?

A comparison of the CheckMate 648 trial population with the patient populations
included in the Shyamalee et al.'” and Jaffe et al.'? studies is presented in Table 11
(Table 23 of the CS). This demonstrates that the baseline characteristics of trial
population of CheckMate 648 are comparable to those of other UK OSCC cohorts
and so can be considered broadly representative of those patients seen in UK

clinical practice.

Table 11. A comparison of the baseline characteristics of patients in the CheckMate
648 trial with those in the Shyamalee and Jaffe UK studies

CheckMate 6487
F ot 1 12
Baseline characteristic NIVO-CHEMO CHEMO Shyamalee Jaffe

Cohort size 321 324 219 1,049

Median (range), 64 (40-90) 64 (26-81) 63 -
Adge years

9 Mean (SD), - - - 62.9 (10.6)

years
Sex Male 78.8% 84.9% 48% 82.7%
ECOGPS,n |0 150 (46.7) 154 (47.5) 6 (27) -
(%) 1 171 (53.3) 170 (52.5) 9 (41) -
CHEMO: chemotherapy; ECOG PS: Eastern cooperative oncology group performance scale; NIVO-CHEMO:
nivolumab with chemotherapy;

c) Please discuss the implications in terms of effectiveness of any

discrepancy between CheckMate 648 and NHS clinical practice.

Response: Despite a large proportion of the patients in CheckMate 648 being Asian
(70%), this should not affect the comparability of the effectiveness results to UK
clinical practice. This was confirmed during an advisory board meeting conducted by
BMS by clinicians specialising in the treatment of OSCC in the UK, who explained
that there was no biological reason to consider Asian and non-Asian OSCC patients

to be different and to respond differently to treatment.®

Clarification questions Page 33 of 135



When comparing the baseline characteristics of patients enrolled in CheckMate 648
with other studies conducted in OSCC patients from the UK (Shyamalee et al."" and
Jaffe et al.’? Table 11), it was noted that slightly fewer patients with ECOG status of 0
were enrolled in CheckMate 648 compared to the Shyamalee study. Clinical trials
commonly specify performance scores as an inclusion criterion, typically based on
either ECOG or Karnofsky scale. This leads to limited evidence of net clinical benefit
for patients with certain performance scores, typically those with worse scores. This
absence of evidence contributes to a reluctance to provide certain treatments to
patients of reduced performance score. However, there is limited evidence to suggest
different outcomes between patients with different performance score. Therefore, this
difference in performance scores should not impact the comparability of the
effectiveness of nivolumab with chemotherapy observed in CheckMate 648 with UK

clinical practice.

This is further supported by subgroup analysis from the CheckMate 648 trial, which
demonstrated a survival benefit with nivolumab and chemotherapy in both the Asian

and non-Asian subgroups (Section B.2.7, reproduced in Figure 5).

Clarification questions Page 34 of 135



Figure 5. Forest plot of subgroup analysis, for age, sex, race, region, ECOG, weight and disease stage at initial diagnosis, on overall
survival for all randomised patients treated with NIVO-CHEMO or CHEMO

Source: CheckMate 648 | Summary data®
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Response: A previous NICE submission (TA746)2'" considering nivolumab
monotherapy for unresectable, advanced oesophageal cancer after standard
chemotherapy has failed, conducted an SLR to determine the differences in patient
characteristics and survival outcomes between Asian and Western population.?' The
SLR found that OS was comparable between Asian and Western populations with
OSCC (median OS: 7.5 versus 7.4 months; mean one-year survival was 21.1% in

Asian and 27.9% in Western patients).??

When considering the common chemotherapy arms from CheckMate 648 and
studies conducted in the UK, in both oesophageal and gastro-oesophageal cancers,
the median OS of patients from CheckMate 648 treated with chemotherapy was
similar to that observed in similar patients treated in with chemotherapy in the UK
(Table 9, 9.1 months compared to 5.2, 11.5, 9.8, 11.1 and 11.1,
respectively).>711.121517 This demonstrates that the survival outcomes of the
CheckMate 648 trial are comparable to studies conducted in the UK, and therefore,
the inclusion of a large proportion of Asian patients does not affect the

generalisability of the trial results to UK clinical practice in terms of effectiveness.

It needs to be noted that, although the median OS for patients receiving
chemotherapy in CheckMate 648 is comparable to other UK studies”-11.12.15.17 the
long-term results of the chemotherapy arm in CheckMate differ from medical
expectations. It is clinically implausible that approximately 10 % of patients receiving

chemotherapy are alive at 36 months as observed in the clinical study.
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Network meta-analysis (NMA)

A19. Priority question: In Document B, Section B.2.9.2.3 the CS states that a
network meta-analysis (NMA) for CheckMate 648 patients that had both PD-L1
210% (CPS) as well as PD-L1 21% (TC) was deemed inappropriate “...because
patients who were both PD-L1 TC 21 and PD-L1 CPS 210 were removed,
therefore enriching the patients with PD-L1 from CheckMate 648.” However, in
Appendix L it is stated: “Additionally, an ITC for CheckMate 648 patients that
had both PD-L1 210% (CPS) as well as PD-L1 21% (TC) was also conducted;

survival models and ITC results are presented in Appendix J.” (p.20)

a) Please explain how patients with both PD-L1 TC 21 and PD-L1 CPS 210
have been removed, what is meant by ‘enriching the patients with PD-L1’

and how this diminishes the validity of an NMA in this population.

Response: The text in question contains a typing error. The sentence should read
as follows: “... because patients who were both PD-L1 TC = 1% and PD-L1

CPS <10% were removed, therefore enriching the patients with PD-L1 from
CheckMate 648.”

This population is ‘enriched’ because in order to isolate this group you have to
remove patients who are CPS 210% and TC PD-L1 <1% in the KEYNOTE-590 ftrial
and data is not available for the TC PD-L1<1% population (see response to A6).
BMS knows that results are less efficacious TC PD-L1 < % patients, therefore this
can be viewed as causing some potential bias. This comparison differs from the
base case which (although imperfect) compares on CPS 210% patients in both trials.
However, this does not align with the license for nivolumab.
b) Please present the results of an indirect treatment comparison (ITC) for
CheckMate 648 patients that had both PD-L1 210% (CPS) as well as PD-L1
21% (TC).

Response: Results for the population with PD-L1 21% and CPS 210% are
presented in Appendix | of the Appendix L NMA report and in Table 12 and Table 13

below.
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Table 12. Tabular results of the ITC of PFS; CPS 210% and TC 21%

Hazard ratios (95% credible intervals) for pembrolizumab + chemotherapy versus chemotherapy

Model family

3 months 6 months 9 months

Gamma
Generalized
gamma
Gompertz
Log-logistic
Log normal
Weibull
1-knot
2-knot
1-knot
2-knot
1-knot
2-knot

Standard
parametric

Spline hazard

Spline odds

Spline normal

Clarification questions

12 months

24 months

36 months




Table 13. Tabular results of the ITC of OS; CPS 210% and TC 21%

Hazard ratios (95% credible intervals) for pembrolizumab + chemotherapy versus chemotherapy

Model family
12 months 24 months 36 months
Gamma I N e s
Generalized I N N .
Standard gamma

: Gompertz I N B e

parametric —
Log-logistic I R e s
Log normal I R e s
Weibull I R e s
. 1-knot I R e s
Spine hazard o knot I @ O  E =
. 1-knot I R e s
SPINe 09 kot I @ O  E =
Soline normal _|-knot I R e s
P 2-knot I N N N |
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A20. Priority question: In Document B, Section B.2.9.1.1, the company states that
the “assessment of comparability was based on data from the all-comers
population from KEYNOTE-590, as no baseline characteristics were reported for
the OSCC PD-L1 CPS 210 population. The assessment found that CheckMate 648
and KEYNOTE-590 were sufficiently similar, in terms of study design and patient
baseline characteristics (Appendix L), to conduct an indirect comparison. More

detail is provided in Section B.2.9.4.”

The Evidence Review Group (ERG) was unable to locate the assessment of study
design and baseline characteristics in Appendix L. Please provide further
information. Detailed comparison of the datasets is required to support their

similarity which underpins the validity of the executed network meta-analysis.

Response: The NMA report (Appendix L) was updated since the initial submission and

is provided within this response.

A feasibility assessment was conducted (Section 5.1 of Appendix L), trial, treatment and
patient characteristics compared. It was concluded that under the following assumptions
the NMA could be conducted:

e KEYNOTE-590 did not allow patients with prior treatment experience while
CheckMate 648 allowed patients with prior treatment provided it was completed
more than six months prior to trial enrolment resulting in nearly 80% of patients
with prior treatment experience in CheckMate 648. It is assumed that these
differences do not act as treatment effect modifiers.

e Cycle lengths differed between CheckMate 648 and KEYNOTE-590 resulting in
longer planned treatment duration for CheckMate 648 (though median treatment
durations were 3.4 and 5.8 months for the chemotherapy arms, respectively). It is
assumed that these differences do not act as treatment effect modifiers.

e Though no differences in treatment effect modifiers could be identified through
analysis of baseline patient characteristics, it is assumed this is also true for the
OSCC patients with PD-L1 210% (CPS) within each trial.
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A21. Priority question: Appendix L of the CS states that both JAGS and R were
used for the ITC analyses. Please report all the packages used and provide the
code that was used to run the ITCs as well as the datasets that the analyses were
based on, derived from both studies (CheckMate 648 and KEYNOTE-590).

Response: The packages and code are attached to this response.

A22. Priority question: In Document B, Section B.2.9.1.1 the company states that
“This approach preserves randomisation and allows treatment effects to vary

over time.” (p. 70) Please explain how this is the case.

Response: The method used to include pembrolizumab + chemotherapy was
estimation of the relative treatment effect between pembrolizumab + chemotherapy and
chemotherapy (as assessed in KEYNOTE-590) and then this relative treatment effect
was applied to the chemotherapy arm from CheckMate 648. The assumptions of this
analysis are outlined in the response to A27, below. Under the assumptions listed there,
we conclude that there are no differences in treatment effect modifiers between the
chemotherapy arms in the CheckMate 648 trial and KEYNOTE-590 and with that, the
outcome would be similar to that of a complete network meta-analysis, where
randomization is preserved using the principle of transitivity. However, it must be
acknowledged that this analysis was only conducted as estimation of the RTE within the
KEYNOTE-590 trial and thus, does not require consideration of preserving

randomisation for this analysis.

A23. Priority question: In Document B, Section B.2.9.2.1 the company states that
“Fractional polynomial models were not considered for the NMA, due to similar fit
and extrapolation to standard parametric and spline models.” (p. 72) Please
provide further explanation as to why such models were deemed inappropriate.

Response: One point of clarification is that although a multivariate normal network
meta-analysis framework was utilized for the estimation of relative treatment effects
(RTEs), this analysis does not incorporate the entire evidence base and thus, should be
referred to as the estimation of RTEs for pembrolizumab + chemotherapy versus

chemotherapy (as assessed in KEYNOTE-590), not a network meta-analysis.
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With regards to the fractional polynomial models, though these models were considered
for survival modelling of independent treatment arms, for the comparison of
pembrolizumab + chemotherapy versus chemotherapy in patients with PD-L1 CPS 210,
these models were not used to estimate RTEs as fractional polynomials were not
recommended to be considered for the base case of the cost-effectiveness model. The
reason for this is, as illustrated in Figure 6 and Figure 7 below for both OS and PFS
(IA), the fractional polynomial models evaluated either provided nearly identical
extrapolations to the standard parametric and spline-based models evaluated or
generated models with long tails that were considered clinically implausible for
chemotherapy survival. Furthermore, this rational was presented to clinical and health
economic experts at an advisory board where the health economic experts confirmed
the similarity of the spline and standard parametric models to the fractional polynomial
models and agreed incorporating fractional polynomial models into the cost-
effectiveness model by means of estimation of RTEs would likely not lead to different

estimates.
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Figure 6. Models fit to CheckMate 648 chemotherapy OS in patients with PD-L1210%
(combined positive score): fractional polynomial (A), standard parametric (B), spline
hazard (C), spline normal (D), spline odds (E)

A) B)
C) D)
E)
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Figure 7. Models fit to CheckMate 648 chemotherapy PFS (investigator-assessed) in
patients with PD-L1210% (combined positive score): fractional polynomial (A), standard
parametric (B), spline hazard (C), spline normal (D), spline odds (E)

A) B)
Cc) D)
E)

A24. Priority question: There are several references to other appendices in

Appendix L:

e “TTD data was also considered to inform treatment duration within the
CEM, however, as this was not utilized in the base case, data and analyses
are not presented here (Kaplan-Meier curves for TTD are provided in
Appendix A).” (p.48)

e “Survival outcomes over time reported as Kaplan-Meier curves for the ITT
and PD-10% (CPS) populations as well as all other populations of interest
for CheckMate 648 are provided in Appendix B.” (p.13)

e “Common distributions used for the analysis of time-to-event data as well
as the corresponding survival, hazard functions, link functions, and
transformation to linear prediction are presented in Appendix C”. (p.48).
The same quote is also used in the main CS but refers to Appendix L (p.
71).

o “Additionally, an ITC for CheckMate 648 patients that had both PD-L1 210%
(CPS) as well as PD-L1 21% (TC) was also conducted; survival models and

ITC results are presented in Appendix J.” (p.20)

However, none of these appendices can be found or do not contain the
referenced data. Please provide all information that was supposed to be

contained in these appendices.
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Response: The appendices are provided as sub-appendix A, B, C and | (in the
company submission referred to as Appendix J) to the updated Appendix L with this

response.

A25. Document B, Section B.2.9.2.1 of the CS includes the statement: “...only
standard parametric and spline models were fit to KEYNOTE-590. As 3-, 4-, and 5-
knot models were deemed overly complex, only 1- and 2-knot spline models were
included in the NMA.” Please provide further explanation on why the above

models were deemed overly complex.

Response: It was incorrectly reported that 3-knot models were deemed overly complex;
this only applied to 4- and 5-knot models (1-, 2-, and 3-knot models were all included for
the estimation of RTEs). The decision to not use the 4- and 5-knot models was based
on two factors: 1) they were deemed overly complex when compared to the observed
hazards, and 2) the observed fit and extrapolation to the data was similar. Further

justification is provided below.

Figure 8 below shows the observed hazards over time of the three treatment arms
relevant for the estimation of RTEs. As the goal of the spline models is to capture the
complexity in the hazards with a sufficient number of knots, inflections points provide an
important indicator of complexity. In the current case, Figure 8 demonstrates that there
are no treatment arms for which there is more than one inflection point, indicating that

the flexibility in models with more than 2 knots may be unnecessary.

Further, Figure 9 and Figure 10 show the comparison of the spline models over time for
the treatment arms relevant to the estimation of RTEs (results taken from Appendix H,
Appendix K, and Appendix L of the survival analysis report). As is shown in these
figures, the fit and long-term extrapolation of the 4-knot and 5-knot spline models are

comparable to the 1-knot, 2-knot, and 3-knot models.
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Figure 8. Hazards over time for progression-free survival (investigator-assessed; left)
and overall survival (right) in patients with PD-L1 210% (combined positive score) for
treatment arms relevant to the estimation of relative treatment effects
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Figure 9. Modelled survival over time for progression-free survival (investigator-assessed) in patients with PD-L1 (CPS)
210% (mixed histology for KEYNOTE-590) for treatment arms relevant to the estimation of relative treatment effects
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Figure 10. Modelled survival over time for overall survival in patients with PD-L1 (CPS) 210% (OSCC only data) for treatment
arms relevant to the estimation of relative treatment effects
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A26. Priority question: As reported in Appendix L of the CS, fithess of all tested
models in the ITC analyses are assessed according to the Akaike information
criterion (AIC) value. Spline hazard, odds and normal models, using 1-knot to 5-
knots were fitted. In the progression free survival (PFS) ITCs, the choice of the
best fithess was based only on the AIC of the pembrolizumab + chemotherapy
arm. The chemotherapy arm, which had contradicting AIC results, was not taken
into consideration. For example, the 5-knots spline hazard model in the
chemotherapy arm has a lower AIC of 958.9 than the 1-knot model (982.4) but the
latter is preferred. Please provide justification on why the chemotherapy arm AIC

values were not considered.

Response: One key clarification point is that the model choice for the estimation of
RTEs did consider AIC for both chemotherapy from CheckMate 648 and
pembrolizumab + chemotherapy for KEYNOTE-590. To illustrate this process of model
selection, the AICs for models relevant to the estimation of RTEs are presented in Table

14 and Table 15 in addition the sum of the AICs across treatment arm for each model.

Though 5-knot and 4-knot models provide the best fit within specific spline approaches,
these models have a total AIC of < 5 points of spline models with fewer knots.
Furthermore, as outlined above in Figure 8, the observed hazards over time of the three
treatment arms show that no treatment within the estimation of RTEs had more than
one inflection point indicating that the flexibility of 2-knot, 3-knot, 4-knot, and 5-knot
models may be unnecessary. In addition, Figure 9 and Figure 10 show the fit and long-
term extrapolation of the 4-knot and 5-knot spline models are comparable to the 1-knot,
2-knot, and 3-knot models. Therefore, inclusion of the 4-knot and 5-knot spline models

would have a marginal impact on model selection and results.
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Table 14. Summary of goodness of fit statistics for progression-free survival (investigator-assessed) for spline models in
the PD-L1 210% (combined positive score) population

Pembrolizumab + Chemotherapy Chemotherapy

Approach chemotherapy (KEYNOTE-590) (CheckMate 648)
Distribution | AIC BIC | Distribution | AIC BIC | Distribution | AIC BIC AlC BIC
1 knot 969.14 | 978.81 | 1 knot 982.41 | 981.85 | 1 knot 814.93 | 823.86 | 2766.48 | 2784.52

2 knots 968.75 | 981.66 | 2 knots 969.79 | 979.07 | 2 knots 808.68 | 820.59 | 2747.22 2781.32
3 knots 966.87 | 983 3 knots 962.65 | 987.3 | 3 knots 809.7 | 824.58 | 2739.22 2794.88
4 knots 967.08 | 986.43 | 4 knots 967.6 | 982.92 | 4 knots 806.79 | 824.65 | 2741.47 2794

5 knots 967.7 | 990.28 | 5 knots 958.87 | 992.26 | 5 knots 808.31 | 829.15 | 2734.88 2811.69
1 knot 970.27 | 979.95 | 1 knot 979.09 | 980.93 | 1 knot 813 821.93 | 2762.36 2782.81
2 knots 969.64 | 982.54 | 2 knots 975.56 | 976.29 | 2 knots 808.38 | 820.29 | 2753.58 2779.12
Spline 3 knots 967.97 | 984 .1 3 knots 959.88 | 983.99 | 3 knots 809.87 | 824.75 | 2737.72 2792.84
(normal) | 4 knots 965.69 | 985.04 | 4 knots 964.29 | 988.7 | 4 knots 808.9 | 826.76 | 2738.88 2800.5
5 knots 966.46 | 989.04 | 5 knots 957.94 | 988.94 | 5 knots 809.62 | 830.46 | 2734.02 2808.44
1 knot 967.34 | 977.02 | 1 knot 970.49 | 973.71 | 1 knot 809.65 | 818.58 | 2747.48 2769.31
2 knots 968.92 | 981.82 | 2 knots 972.4 | 981.76 | 2 knots 807.82 | 819.72 | 2749.14 2783.3
3 knots 967 983.13 | 3 knots 957.29 | 981.84 | 3 knots 809.17 | 824.06 | 2733.46 2789.03
4 knots 966.29 | 985.64 | 4 knots 962.15 | 980.34 | 4 knots 807.47 | 825.34 | 2735.91 2791.32
5 knots 967.17 | 989.75 | 5 knots 958.78 | 985.54 | 5 knots 808.63 | 829.47 | 2734.58 2804.76

Spline
(hazards)

Spline
(odds)
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Table 15. Summary of goodness of fit statistics for overall survival for spline models in the PD-L1 210% (combined positive
score) population

Pembrolizumab + Chemotherapy Chemotherapy

Approach chemotherapy (KEYNOTE-590) (CheckMate 648)
Distribution | AIC BIC | Distribution | AIC BIC | Distribution | AIC BIC AlC BIC
1 knot 752.61 | 761.49 | 1 knot 850.71 | 857.04 | 1 knot 670.8 | 679.73 | 227412 | 2298.26

2 knots 750.62 | 762.47 | 2 knots 845.19 | 861.35 | 2 knots 672.59 | 684.49 | 2268.4 2308.31
3 knots 752.45 | 767.27 | 3 knots 846.54 | 865.77 | 3 knots 674.07 | 688.95 | 2273.06 | 2321.99
4 knots 754.47 | 772.25 | 4 knots 847.99 | 870.26 | 4 knots 664.91 | 682.77 | 2267.37 | 2325.28
5 knots 755.96 | 776.7 | 5 knots 849.52 | 859.6 | 5 knots 673.88 | 694.72 | 2279.36 | 2331.02
1 knot 752.73 | 761.62 | 1 knot 848.25 | 858.08 | 1 knot 669.1 | 678.03 | 2270.08 | 2297.73
2 knots 750.71 | 762.56 | 2 knots 846.23 | 861.61 | 2 knots 671.05 | 682.96 | 2267.99 | 2307.13
Spline 3 knots 752.81 | 767.63 | 3 knots 846.79 | 865.96 | 3 knots 672.99 | 687.87 | 2272.59 | 2321.46
(normal) | 4 knots 754.55 | 772.33 | 4 knots 848.18 | 857.14 | 4 knots 665.02 | 682.88 | 2267.75 | 2312.35
5 knots 755.76 | 776.5 | 5 knots 849.55 | 870.29 | 5 knots 673.59 | 694.43 | 2278.9 2341.22
1 knot 751.4 | 760.29 | 1 knot 845.85 | 854.74 | 1 knot 669.28 | 678.21 | 2266.53 | 2293.24
2 knots 750.63 | 762.48 | 2 knots 846.08 | 857.93 | 2 knots 669.72 | 681.63 | 2266.43 | 2302.04
3 knots 752.65 | 767.47 | 3 knots 847.07 | 861.89 | 3 knots 671.49 | 686.37 | 2271.21 2315.73
4 knots 754.57 | 772.35 | 4 knots 848.47 | 866.25 | 4 knots 664.73 | 682.59 | 2267.77 | 2321.19
5 knots 755.98 | 776.72 | 5 knots 849.84 | 870.58 | 5 knots 673.72 | 694.56 | 2279.54 | 2341.86

Spline
(hazards)

Spline
(odds)
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A27. Priority question: Document B, Section B.2.9.1.1 of the CS includes the
statement: “Both fixed and random-effects models were considered. Given
insufficient evidence for estimation of the between-study heterogeneity
(characterised by the heterogeneity parameter), fixed-effects models were

used.”

a) Please provide the results of both fixed-effect and random-effects models.

Response: As previously mentioned (see response to A23), only RTEs are being
estimated. Though random effects models were considered (consistent with
recommendations from the NICE Decision Support Unit and Technical Support
Documents 14, specifically), this is relevant for cases where, in a given network of
evidence, there are multiple trials informing one or more direct comparisons where
between-study heterogeneity can be estimated and assessed. However, the current
estimation of RTEs only utilized one trial and thus, there does not exist any between-
study heterogeneity to estimate. For this reason, the random effects model was not

employed.
b) Please provide details on the assessment of between-study heterogeneity.

Response: The feasibility assessment is presented in Section 5.1 of the updated
Appendix L NMA report. The key findings resulting from the feasibility assessment

are:

e KEYNOTE-590 did not allow patients with prior treatment experience while
CheckMate 648 allowed patients with prior treatment provided it was
completed more than six months prior to trial enrolment resulting in nearly
80% of patients with prior treatment experience in CheckMate 648. It is

assumed that these differences do not act as treatment effect modifier

e Cycle lengths differed between CheckMate 648 and KEYNOTE-590 resulting
in longer planned treatment duration for CheckMate 648 (though median
treatment durations were 3.4 and 5.8 months for the chemotherapy arms,
respectively). It is assumed that these differences do not act as treatment

effect modifiers
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e Though no differences in treatment effect modifiers could be identified through
analysis of baseline patient characteristics (only available for the mixed
histology population in KEYNOTE-590), it is assumed this is also true for the
ESCC patients with PD-L1 210% (CPS) within each trial.

c) Was the deviance information criterion (DIC) explored as a method to
compare the fitness of the models? If so, please provide the results of this

assessment.

Response: For the reasons provided in response to A27a above, random effects
models were not employed and thus, the Deviance Information Criterion was not

estimated.

A28. Priority question: The company states in Document B, Section B.2.9.3
that “...no significant between trial heterogeneity was identified that would
affect the comparability of the trials and prevent their inclusion in the NMA.
Therefore, no assessment of heterogeneity in the form of I-square analysis can
be estimated”. Please provide detailed information on how heterogeneity was

assessed and why statistical exploration of heterogeneity was not attempted.

Response: The complete feasibility assessment is now presented in Section 5.1 of
the updated Appendix L NMA report. Statistical exploration of heterogeneity was not

attempted as only one trial informed the estimation of RTEs.

A29. Priority question: Document B, Section B.2.9.1.1 of the CS and Appendix
L provide an overview of the methods that were used in the NMA, which entail
the estimation of the “...differences in each of the survival function parameters
between pembrolizumab with chemotherapy and chemotherapy (both from
KEYNOTE-590)” and applying them “... to chemotherapy as assessed in
CheckMate 648 to obtain PFS (IA) and OS over time for pembrolizumab with
chemotherapy relative to chemotherapy, as assessed in CheckMate 648”. The

results of this process are reported but not the survival function parameters.

a) Please provide a full explanation as to the choice of parametric survival

distributions that were tested in the analysis.
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Response: The range of standard parametric models tested were consistent with
those recommended by TSD 14 and comprised exponential, Weibull, Gompertz, log-

logistic, log normal, gamma, and generalized gamma.

b) Please provide the results of the differences in the survival function

parameters estimates that were used as the NMA model parameters.

Response: As described in Appendix L of the company submission, the parameters
and uncertainty matrices of the parametric survival models fitted independently to the
CPS 210% subgroups of the pembrolizumab + chemotherapy and chemotherapy
arms of KEYNOTE-590 were synthesized using the method of Cope et al. (2020).23
This method is applied in a Bayesian framework, and results in a posterior
distribution of survival time distribution parameters and differences between these
parameters. These parameter differences are assumed to represent the relative
treatment effect of each pair of treatments, and that by applying the parameter
difference to the parameters of a model representing outcomes upon the reference
treatment, the parametric model predicting outcomes upon the investigational
treatment may be formed. The instantaneous hazard at any point in time upon the
reference treatment model and upon the scaled investigational treatment model may
be calculated, and the ratio between these expressed as a point hazard ratio. Due to
structural differences between the survival models used in the indirect treatment
comparison (which were fully parametric, single-piece models) and the survival
models used in the economic model (which were piecewise non-
parametric/parametric models) the parameter differences could not be used directly
in the economic model. Instead, the time-varying hazard ratios predicted by applying
the parameter deltas to the model of the CPS = 10% subgroup of the chemotherapy
arm of KEYNOTE-590 were used to scale the chemotherapy survival models used in

the economic model. This is described further in question A32.

The deltas between pembrolizumab + chemotherapy and chemotherapy of the
parameters upon the (-Inf, Inf) transformed scale (posterior median and covariance
matrix) are reproduced here as requested in Table 16 (PFS) and Table 17 (OS).
However, we note that they have no direct use in the economic model as specified,
as they are only assumed transitive to other fully parametric models of the same
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distribution family, and therefore cannot be directly applied to the chemotherapy

(reference) piecewise models used.

Table 16. Posterior distribution of parameter differences - PFS - pembrolizumab +
chemotherapy vs chemotherapy

Distribution | Parameter | Trans. Median A Variance-covariance
Log-logistic | shape In -2.60E-01 | 9.15E-03 -6.51E-04
scale In 4.36E-01 @ -6.51E-04 9.46E-03
Weibull shape In -1.65E-01 | 7.54E-03 1.19E-03
scale In 5.44E-01 1.19E-03 8.63E-03
Gompertz shape () -3.25E-02 | 3.72E-04 -2.27E-03
rate In -4 15E-01 | -2.27E-03 2.66E-02
Lognormal mean(log) | () 4.86E-01  9.96E-03 9.93E-04
sd(log) In 1.93E-01 | 9.93E-04 6.64E-03
Gamma shape In -3.09E-01 | 2.14E-02 2.35E-02
rate In -8.90E-01 | 2.35E-02 3.42E-02
Generalised = mu () 3.18E-01 | 2.33E-02 -4.00E-03 3.18E-02
gamma sigma In 2.70E-01 = -4.00E-03 8.15E-03  -9.67E-03
Q () -4.28E-01 | 3.18E-02 -9.67E-03 7.42E-02

Table 17. Posterior distribution of parameter differences - OS - pembrolizumab +
chemotherapy vs chemotherapy

Distribution Parameter Trans. Median A Variance-covariance
Log-logistic | shape In -6.27E-02  1.41E-02  -1.49E-03

scale In 4.97E-01  -1.49E-03 1.56E-02
Weibull shape In 1.99E-02  1.39E-02  -3.10E-04

scale In 4.80E-01 -3.10E-04 1.29E-02
Gompertz | shape 1() 2.62E-03  4.28E-04  -3.99E-03

rate In -5.39E-01 | -3.99E-03  5.59E-02
Lognormal | mean(log) () 5.44E-01 1.85E-02  2.90E-03

sd(log) In 1.63E-02 = 2.90E-03 1.12E-02
Gamma shape In 2.23E-02  2.98E-02 3.46E-02

rate In -4.63E-01  3.46E-02 5.33E-02
Generalised = mu 1() 3.55E-01 = 3.96E-02 = -1.57E-02 6.34E-02
gamma sigma In 1.31E-01  -1.57E-02  2.35E-02  -4.42E-02

Q 1() -424E-01 6.34E-02 -4.42E-02 1.65E-01

c) Please provide a landmark analysis of PFS and overall survival (OS) for
pembrolizumab plus chemotherapy relative to chemotherapy (as assessed

in KEYNOTE-590) in a tabular form so that comparison can be made
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between the PFS (investigator-assessed, IA) and OS over time for
pembrolizumab plus chemotherapy relative to chemotherapy (as assessed
in CheckMate 648).

Response: The landmark analyses for pembrolizumab plus chemotherapy relative
to chemotherapy in KEYNOTE-590 and in CheckMate 648 are displayed in Table 18
(PFS) and Table 19 (OS).

Table 18. Progression free survival for landmark analysis for pembrolizumab plus
chemotherapy relative to chemotherapy

PFS 1 year 2 years 3 years 3.5 years
CHEMO KEYNOTE-590 8.3% 3.4% - -
PEMBRO +CHEMO 29.9% 15.3% - -
KEYNOTE-590

CHEMO CheckMate 648 [ [ ] [ ] [ ]
PEMBRO + CHEMO ] [ ] ] [
CheckMate 648

CHEMO: chemotherapy; PFS: Progression free survival

Table 19. Overall survival for landmark analysis for pembrolizumab plus
chemotherapy relative to chemotherapy

oS 1 year 2 years 3 years 3.5 years
CHEMO KEYNOTE-590 37.7% 17.0% - -
PEMBRO +CHEMO 54.5% 31.9% - -
KEYNOTE-590

CHEMO CheckMate 648 [ ] [ ] [ ] [ ]
PEMBRO + CHEMO [ ] [ ] ] [

CheckMate 648
CHEMO: chemotherapy; OS: Overall survival

A30. Priority question: Appendix N presents landmark analyses only of overall
survival for PD-L1 21% (TC) from CheckMate 648.

a) Please provide similar landmark analyses for both PD-L121% (TC) and PD-
L1 210% (CPS):

i. Kaplan-Meier data for pembrolizumab plus chemotherapy and

chemotherapy from CheckMate 648

Response: The following figure presents outcomes of overall survival of patients
from CheckMate 648 PD-L1 210% (CPS) DBL.
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Landmark survival analysis results for CheckMate 648 and KEYNOTE-590 are also
provided in Table 20.

Table 20. Landmark overall survival for CheckMate 648 and KEYNOTE-590

Overall Survival (95% CI) (%)

CheckMate 648* KEYNOTE-590t1
PD-L1 =1% (TC) PD-L1 =10% (CPS) PD-L1 =10% (CPS)
Time CHEMO NIVO+ CHEMO NIVO+ CHEMO PEMBRO
(Months) +
CHEMO
6 . »
12 - 37.7% 54.5%
L
24 ' 17.0% 31.9%
=
-

*BMS data on file
tReconstructed PLD from digitisation of Figure 1a, Sun et al (2021)°

ii. Each parametric or semi-parametric extrapolation model for
nivolumab plus chemotherapy, pembrolizumab plus chemotherapy

and chemotherapy.

Response: Figure 11 shows the fits of the standard parametric OS models in the
CHEMO arm for the PD- L1 210% (CPS).

Even though log-logistic provides the best statistical fit per goodness-of-fit statistics,
namely AIC and BIC statistics, it is not overly clinically plausible and so the

generalised gamma is deemed to be the best choice of extrapolation.

Figure 11. CheckMate 648 PD-L1210% (CPS) B DBL standard parametric
models for OS overlaid upon Kaplan-Meier: CHEMO
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Figure 12 shows how standard parametric models fit the OS trial data of CheckMate
648 in the NIVO+CHEMO arm.

Lognormal presents the most statistically and clinically plausible model selection to

represent this data.

Figure 12. CheckMate 648 PD-L1210% (CPS) B DBL Standard parametric
models for OS overlaid upon Kaplan-Meier: NIVO+CHEMO

Figure 13 shows how standard parametric models fit the PFS (BICR assessed) trial
data of CheckMate 648 in the NIVO+CHEMO arm.

Figure 13. CheckMate 648 PD-L1210% (CPS) B DBL Standard parametric
models for PFS (BICR assessed) overlaid upon Kaplan-Meier: CHEMO

Figure 14 shows the fits of the standard parametric PFS (BICR assessed) models in
the NIVO+CHEMO arm for the PD-L1 210% (CPS).

Figure 14. CheckMate 648 PD-L1210% (CPS) I DBL Standard parametric
models for PFS (BICR assessed) overlaid upon Kaplan-Meier: NIVO+CHEMO

Semi-parametric extrapolations were also considered, the results of which are

presented below.

Figure 15. CheckMate 648 PD-L1210% (CPS) B DBL Semi-parametric (6.9
month cut-point) models for OS overlaid upon Kaplan-Meier: CHEMO

Figure 16. CheckMate 648 PD-L1210% (CPS) B DBL Semi-parametric (6.9
month cut-point) models for OS overlaid upon Kaplan-Meier: NIVO+CHEMO

Figure 17. CheckMate 648 PD-L1210% (CPS) B DBL Semi-parametric (6.9
month cut-point) models for PFS (BICR) overlaid upon Kaplan-Meier: CHEMO
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Figure 18. CheckMate 648 PD-L1210% (CPS) R DBL Semi-parametric (6.9
month cut-point) models for PFS (BICR) overlaid upon Kaplan-Meier: NIVO+CHEMO
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Figure 19. CheckMate 648 PD-L1210% (CPS) | DBL Semi-parametric (6.9
month cut-point) models for PFS (BICR) overlaid upon Kaplan-Meier: NIVO+CHEMO

iii. Any external validation data including for chemotherapy.

Response: No external validation of these data was conducted as this was not

feasible within the time frame of this response.

b) Please provide an analysis of the choice of extrapolation model based on
the clinical plausibility of the results of the landmark analysis and in line
with NICE Technical Support Document (TSD) 14.

Response: In deciding a choice of extrapolation, the six standard parametric models
per NICE TSD 142* were considered.

For each grouping, the best fitting standard parametric models per the goodness of
fit statistics (per AIC and BIC fits) that are considered clinically plausible were

selected as the choices of extrapolation.

For OS, in the CHEMO arm, despite log-logistic presenting the best statistical fit per
AIC and BIC, it cannot be deemed clinically plausible. Further, of the clinically
plausible curves, the generalised gamma is the best fitting curve. For the
NIVO+CHEMO arm, the choice of survival model is the lognormal as it has the

greatest statistical fit to the data, as demonstrated by its goodness of fit statistic.

For the PFS (BICR) outcome, in the CHEMO arm, despite both presenting good
statistical fits to the data, the log-logistic and lognormal AIC and BIC score does not
differ enough to suggest that the lognormal has significantly greater statistical fit than
the log-logistic. Of these two distributions, the log-logistic fits the tail of the data
better and so is the best choice of model. For the NIVO+CHEMO arm, the lognormal
is the best fitting model that is also clinically plausible (generalised gamma presents
good fit but is not clinically plausible as it implies long-term survival for these
patients).

Semi-parametric models were also considered in order to provide the most

appropriate fits to the observed data. The 6.9 month cut-point was chosen as to
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avoid the sharp change in the hazard observed in the first six months for
NIVO+CHEMO and CHEMO. Similar to the selection of standard parametric models,
clinical plausibility was considered as well as goodness of fit and also the fit to tail of

the data was considered.

As observed in Table 21, the observed survival data supports use of the base case

survival approach.

Table 21. Survival Distribution selection for CheckMate 648 PD-L1 210% (CPS)

DBL
Outcome CHEMO NIVO+CHEMO
oS
Semi-parametric (6.9 month cut-point) Weibull Generalised Gamma
PFS (BICR assessed)
Semi-parametric (6.9 month cut-point) Log-logistic Generalised Gamma

BICR: blinded independent central review; CHEMO: chemotherapy; NIVO: nivolumab; OS:
overall survival; PFS: progression-free survival.

A31. Priority question: Section 3.2 of Appendix L states that: “...it was
assumed that there were no differences in treatment effect modifiers between
the chemotherapy arms of KEYNOTE-590 and CheckMate 648”. Please provide

detailed evidence to support this statement.

Response: As part of the assessment of heterogeneity undertaken during the NMA,
treatment effect modifiers were identified and compared between the populations in
the CheckMate 648 and KEYNOTE-590 trial to identify potential sources of
heterogeneity. Baseline characteristics were assessed; however, these were only
available for the ITT population from KEYNOTE-590, and therefore, these

comparisons should be interpreted with caution.

Patient age was similar across studies, with mean or median age ranging from 63 to
64 years. The proportion of Asian patients were: KEYNOTE-590, (52%) and
CheckMate 648 (East Asian 57% and rest of Asia 13%).2° Both trials reported ECOG
PS at baseline with similar proportions of patients with ECOG PS 0 (40% to 47%) or
1 (53% to 60%). CheckMate 648 reported the number of organ metastases; 49%

with one or less organ metastases and 51% with two or more organ metastases.
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KEYNOTE-590 did not report number of organ metastases. Liver metastases was

not reported by either study.

A32. Priority question: In Document B, Section B.2.9.2.2 of the CS the
company reports the ITC results of the NMA analysis for “pembrolizumab with
chemotherapy vs nivolumab with chemotherapy: patients with PD-L1 CPS 210"

using a fixed effects Gamma model.

a) Please provide the justification for using the Gamma model.

Response: Section B.2.9.2.2 presents ITC results to illustrate the non-significant
results of the comparison for OS. The fixed effects gamma model was used as an
example but is not used in our analysis. This is aligned with other models assessed

within the Appendix L (ITC report) of the company submission.

Within the economic model, the results of the estimation of relative treatment effects
between PEMBRO+CHEMO and CHEMO were applied by modifying the
chemotherapy PFS and OS curves by the output time-varying hazard ratios (HRs).
The models used in this case were matched in family to the extrapolative portions of
the chemotherapy models, i.e. for PFS, the chemotherapy PFS model (piecewise
Kaplan-Meier / Weibull) was scaled by the time-varying HRs from the NMA using
fully parametric Weibull models to represent PFS; for OS, the chemotherapy OS
model (piecewise Kaplan-Meier / lognormal) was scaled by the time-varying HRs
from the NMA using fully parametric lognormal models to represent OS. Due to the
structural constraints upon the hazard function implied by the different distribution
families, it was inappropriate to use time-varying hazard ratios that were derived
from models from a different family; therefore, although the gamma model was used
for demonstrating clinical difference, for consistency with the economic model, the

results of these analyses using consistent distribution families were used.

In practice, the adjustment of the survival curves by these time-varying hazard ratios
was undertaken offline. To do so, the following process was undertaken (t in unit

“timestep” unless otherwise specified):

1. Evaluate accumulated hazard to each model timestep using the relationship

H(t) = — ln(S(t))
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2. Calculate mean hazard experienced during timestep as h(t) = H(t) —

(H(t—1)

3. Multiply this hazard by the reported point hazard ratio at nearest time <t for t

< 36 months, else hold at hazard ratio for t = 36 months

4. Accumulate these hazards to form a scaled cumulative hazard H,.4;.4(t) =

5. Convert scaled cumulative hazard to scaled survival using reverse of relation

(1)

The time-varying hazard ratios used in this process are given in Table 22 (PFS) and
Table 23 (OS).

Table 22. Time-varying hazard ratio of PFS for parametric models; PEMBRO+CHEMO
vs CHEMO

Model Hazard ratio at month
3 6 9 12 24 36

Gamma 0.52 0.47 0.45 0.43 0.42 0.42
Gen. gamma 0.56 0.49 0.47 0.45 0.40 0.38
Gompertz 0.60 0.54 0.49 0.45 0.30 0.21
Log-logistic 0.53 0.52 0.57 0.61 0.70 0.73
Lognormal 0.54 0.54 0.55 0.56 0.58 0.58
Weibull 0.56 0.49 0.45 0.43 0.37 0.35

Table 23. Time-varying hazard ratio of OS for parametric models; PEMBRO+CHEMO
vs CHEMO

Model Hazard ratio at month

3 6 9 12 24 36
Gamma 0.49 0.52 0.54 0.55 0.57 0.58
Gen. gamma 0.53 0.56 0.55 0.54 0.52 0.5
Gompertz 0.58 0.58 0.57 0.57 0.55 0.53
Log-logistic 0.46 0.48 0.52 0.57 0.73 0.82
Lognormal 0.40 0.51 0.56 0.60 0.68 0.72
Weibull 0.53 0.54 0.55 0.55 0.55 0.56
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b) Please provide NMA analysis results using the rest of the recommended

models according to according to NICE TSD 14.

Response: The NMA results for the different models are presented in sub-appendix
C of the updated Appendix L.

A33. The company states in Section 3.2 of Appendix L that “All analyses were
performed in a Bayesian framework and involved a model with parameters,
data and a likelihood distribution, and prior distributions”. Please provide the

details of the Bayesian framework that was applied.

Response: The RTEs of pembrolizumab + chemotherapy versus chemotherapy
were synthesized in a Bayesian framework. For a given parametric survival
distribution, the data was the arm-level scale and shape parameters, the likelihood
was a multivariate Normal distribution, and the parameters of interest are the relative
treatment effects, i.e. scale and shape parameter d’s. Parameters have been
provided as part of the response to A29b. Normal non-informative prior distributions
with a mean of 0 and a variance of 10,000 were used for the relative treatment effect

parameters estimated.

A34. The network diagram for the included arms of the NMA presented in
Document B, Section B.2.9.1.1 of the CS (Figure 21), includes intervention 2 of
CheckMate 648 (NIVO+IPI: nivolumab 3 mg/kg every 2 weeks (Q2W)
intravenously (IV) + ipilimumab 1 mg/kg every 6 weeks (Q6W) IV). Please

confirm whether this arm was included in the NMA.

Response: The NIVO+IPl arm was included in the NMA as presented in Figure 5 of
the NMA report (updated Appendix L). This treatment arm was included as it was
part of the CheckMate 648 trial. The inclusion of the NIVO+IPI treatment arm does
not affect the results of the NMA when considering the comparison of nivolumab with
chemotherapy and pembrolizumab with chemotherapy using the common

chemotherapy alone arm.

A35. Document B, Section B.2.9.1.1 of the CS reports that individual patient
data (IPD) for the KEYNOTE-590 trial were not available and that “...datasets

for the models were sourced from digitized Kaplan-Meier curves and the
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number of patients at risk over time from which IPD was recreated using the

Guyott algorithm”.

a) Please provide further details of the efficiency of these methods.

Response: Full details of the methods can be found in the attached publication,
Guyot et al 2012.%¢ In short, the publication states a mean error of -0.103% (95%
confidence interval [Cl] -0.260, 0.055). As an example, the article states that “...if the
original survival probability estimate was 50%, we would expect survival probability
based on reconstructed data to be 49.897% (95% CI 49.740, 50.055). There is
therefore no significant systematic error.” The article also states that “As the level of
information available is decreased by successively removing data on numbers at risk
and number of events, the mean error and the reproducibility standard deviation
remain unaltered. There is, however, a slight fall in accuracy as assessed by mean
absolute error and exemplar variance. In addition, this method has been commonly
used in NICE submissions with three in the last six months utilizing the Guyot
algorithm to reproduce individual patient-level data (TA528, ID3802, ID1557).

b) What is the margin of error expected when using the above methods and

have they been considered during analyses?

Response: The margin of error has been listed in the answer above and are further
detailed in the source publication, Guyot et al 2012.26 The margin of error was
considered in the analysis, however, given the number of patients at risk is provided
at three-month intervals (high level information according to Guyot et al. 2012), this
was considered sufficiently accurate to not require additional uncertainty to be

included within the estimation of RTEs.

c) Please provide the digitized survival data extracted from the Kaplan-Meier

curves.

Response: Digitised KEYNOTE-590 data informing analyses have been provided

separately.

A36. According to Section 3.3 of Appendix L “...the parameters of the different
models were estimated using a Markov Chain Monte Carlo (MCMC) method
implemented in the JAGS software package.'® A first series of iterations from
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the JAGS sampler were discarded as ‘burn-in’, and the inferences were based

on additional iterations using two chains.”

a) Please report how many iterations were used.

Response: Two chains were used, each with 20,000 burn-in and 20,000

iterations.
b) Was the convergence of the two chains tested?

Response: Convergence was assessed using trace plots, density plots, Gelman-
Rubin-Brooks plots, and auto-correlation plots. These have now been provided
separately. Note that these have only been provided for the standard parametric
models as spline models, which required consistent knot locations across arms,

were fit using trial-level data and the flexsurv package.
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Section B: Clarification on cost-effectiveness data

Model structure and implementation

B1. Priority question: Duration of subsequent treatment is not modelled via a
separate health state, and it appears that there is only one line of subsequent
treatment. Please provide justification for this aspect of the model structure by

reference to previous technology appraisals and NHS clinical practice.

Response: Patient discontinuation of first line treatment is based on treatment
specific time on treatment (ToT) curves. Patients then discontinue from second line
treatment to no treatment based on a treatment specific cyclical discontinuation rate
derived from the average ToT for the corresponding treatment in TA707.22 The
relevant costs are applied to each patient receiving each treatment per cycle, with a

zero cost assumed for no treatment.

One of the limitations of a partitioned survival model (PSM) is its inability to explicitly
track individual patients over time through subsequent lines of treatment. The PSM
approach only captures patient status on a cohort-level between progression-free
(denoted by the PFS curve), progressed disease (denoted by the difference between
OS and PFS curves), and death (1 minus OS curve). It does not track individual
patients (i.e. does not explicitly capture how long specific patients have spent within
progressed disease, nor how long they have spent on subsequent treatments). Due
to this limitation, discontinuation from second line treatment cannot be tracked or
explicitly captured within the model, and so cannot be health state specific. . Best
supportive care (BSC) would be the relevant a third-line treatment, with patients who
discontinue second line treatment receiving BSC until death. The recent NICE
appraisal for nivolumab in previously treated oesophageal cancer (TA707) utilised
BSC for subsequent therapies in each arm,?? reflecting clinical practice. However,
the inclusion of BSC biases against treatments that increase survival through an
additional cost. Therefore, the inclusion of BSC would create a bias towards the
control arm, the arm which provides lower survival. To illustrate this, modelled
patients, on average, remain alive longer after discontinuing second-line treatment in
the treatment arm as compared to the control arm in the base case (1.739 and 0.845

years, respectively). Therefore, the inclusion of BSC would result in 0.891 years of
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additional ‘third line’ treatment costs for the treatment arm compared to the control

arm as a result of the increased survival that the treatment arm provides.

Additionally, BSC components are palliative as opposed to curative, and therefore
are implicitly encompassed by the cost of terminal care as opposed to a subsequent
line of treatment. Accordingly, in the model, the inclusion of BSC as a third line
treatment was concluded to be inappropriate, and so no treatment was included in
the third line.

These assumptions are in keeping with TA737 which only explicitly incorporated one
line of subsequent treatments and did not explicitly incorporate further
discontinuation to BSC.® Additionally, the options of subsequent treatment (further
discussed in answer to B2 below) align with UK clinical practice and have been

validated by UK clinicians.

B2. Priority question: It appears that the only subsequent treatment in the
economic model was systemic therapy and only either nivolumab

monotherapy or single agent taxanes.

a) Please explain why radiotherapy and surgery were not included.

Response: Radiotherapy and surgery were not included as subsequent treatments
as these are considered palliative and not curative within the UK and therefore are
encompassed implicitly within the cost of terminal care as opposed to a subsequent
line of treatment. This approach is in keeping with TA737, where neither

radiotherapy nor surgery were incorporated as subsequent treatments.®

b) Please explain why systemic therapies other than taxanes were
administered in CheckMate 648 if recommended 2" line chemotherapy is

taxane monotherapy.

Response: CheckMate 648 was an international clinical trial, whereas the economic
model has been tailored to a UK population. As such, subsequent therapies from
CheckMate 648 incorporate treatments applicable to countries other than the UK.
Conversely, only taxanes and nivolumab are relevant subsequent therapies to a UK
population, as confirmed by clinicians during an advisory board meeting conducted
by BMS and thus only these options are incorporated into the economic model.
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c) Please expand on the underlying budget impact modelling assumptions
during NICE TA707 on subsequent therapies stated in the CS that dictated

for patients on the chemotherapy arm to receive nivolumab monotherapy.

Response: Budget impact assumptions from TA707 are not publicly available.
However, within this submission for second line nivolumab in OSCC, nivolumab
displaced the maijority of taxane use. This indicates that, where nivolumab is
applicable at second line, nivolumab would replace the use of taxanes. Therefore,
within the chemotherapy arm of the company submission, nivolumab is used as the
subsequent treatment (as opposed to single agent taxanes which are used in the
NIVO+CHEMO arm).

d) Document B, Section B.3.3.2.3 of the CS states that, “clinical advisors to
BMS advise that patients would not receive subsequent PD-L1 inhibitors
following previous PD-L1 inhibitor use.” Please discuss (with supporting
evidence) the subsequent therapies expected to be given to patients who
have progressed on the study treatments in UK clinical practice as per

clinical expert opinion.

Response: During an advisory board meeting conducted by BMS,? clinicians
specialising in the treatment of OSCC in the UK stated that if nivolumab combination
therapy was approved as a first-line treatment, then they would not offer an
immunotherapy-containing second-line therapy. It was generally believed that a
docetaxel or paclitaxel-containing regimen would be offered in the second-line after a
nivolumab-containing first-line regimen. This is in-line with current ESMO guidance,
which recommends taxanes as monotherapy in second-line therapy for advanced or
metastatic OSCC.?"

During the NICE appraisal of pembrolizumab with chemotherapy for untreated
oesophageal and gastro-oesophageal cancer (TA737),% it was deemed preferable to
give treatment with a PD-L1 inhibitor early in the treatment pathway. During the
appraisal, clinical experts explained that because pembrolizumab and nivolumab
were both PD-L1 inhibitors, it would not be suitable to give nivolumab as a second-
line treatment after pembrolizumab with chemotherapy and stated that it was likely

that immunotherapy is more effective when used earlier.
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During the NICE appraisal for nivolumab for previously treated unresectable
advanced or recurrent oesophageal cancer (TA707),22 clinical experts explained that
people with unresectable advanced, recurrent or metastatic OSCC, whose disease
has progressed after fluoropyrimidine and platinum-based combination therapy,
receive the taxanes, paclitaxel and docetaxel as second-line therapy. The NHS
England clinical lead noted that taxanes have limited efficacy and patients are often
not well enough to have third-line treatment if taxanes do not control the disease.
Patients who are unable to tolerate taxane chemotherapy receive best supportive

care, which does not affect disease progression.

Therefore, according to current NICE guidelines and clinical expert feedback from an
advisory board conducted by BMS and from previous NICE appraisals,®92'22 the
second-line therapy for patients with advanced OSCC who have progressed on
current first-line treatment, would be nivolumab or taxanes for patients who have
received fluoropyrimidine and platinum-based combination therapy first-line. In
patients who receive a PD-1 inhibitor first-line, only taxanes would be offered as

second-line therapy.

Subsequent therapies within the economic model are within Table 36 of the
company submission (reproduced below in Table 24). These are in line with clinical
expert opinion: patients who have been treated with PD-L1 inhibitors (nivolumab or
pembrolizumab), would not go on to receive PD-L1 inhibitors at subsequent lines. As
such, first line NIVO+CHEMO and PEMBRO+CHEMO patients receive single use
taxanes. Conversely, first line chemotherapy patients may receive nivolumab at

second line.

Table 24. Subsequent therapy applied in model

Treatment arm Subsequent treatment Proportion of patients
. X o

NIVO+CHEMO Single agent taxan(.a, assumed equal use of [ A
docetaxel and paclitaxel

CHEMO Nivolumab monotherapy [ A
Single agent taxane; assumed equal use of Aligned with

+

PEMBRO+CHEMO docetaxel and paclitaxel NIVO+CHEMO

CHEMO: chemotherapy; NIVO: nivolumab; PEMBRO: pembrolizumab

Source: CheckMate 648 October 2021
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e) In the CheckMate 648 trial, 10% of patients with PD-L1 21% on the
chemotherapy arm go on to receive nivolumab monotherapy. Please
provide supporting evidence for the 56.7% of patients on the chemotherapy

arm that go on to receive nivolumab monotherapy in the economic model.

Response: The proportions of patients who go on to subsequent therapy (% in
the NIVO+CHEMO arm, ] % in the CHEMO arm) are sourced from CheckMate
648 (sourced from the latest DBL, || G

f) Please discuss the implications on effectiveness of patients in the
nivolumab or pembrolizumab plus chemotherapy arms subsequently
receiving only taxanes and those in the chemotherapy arm receiving only
nivolumab monotherapy as opposed to what was actually received in the
CheckMate 648 trial.

Response: According to the latest DBL, 2% of the NIVO+CHEMO patients
received subsequent therapy, of which, |% received anti-PD(-L)1 and %
received other systemic anticancer therapy with some patients receiving a
combination of anti-PD(-L)1 and other systemic therapy. In contrast, [JJ|% of the
patients in the CHEMO arm received subsequent therapy with [JJ% receiving anti-
PD(-L)1 and [Jl§% receiving other systemic therapy. In the company’s economic
model, the NIVO+CHEMO and PEMBRO+CHEMO patients would receive only
taxanes as subsequent therapy, whereas the CHEMO patients would receive
nivolumab. None of those patients would receive a combination therapy. The
approach in the economic model is more conservative as patients in the CHEMO
arm would highly benefit from a subsequent treatment with nivolumab. In contrast,
there would be a slight underestimation of the subsequent treatment effectiveness in
the NIVO+CHEMO and PEMBRO+CHEMO arms if all patients would receive
taxanes subsequently and none a PD(-L)1 treatment. It should be noted that all but
one patient in the NIVO+CHEMO arm that received subsequent systemic therapy
received other systemic anticancer therapy so the implications for this treatment arm

should be marginal.
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The conservative approach chosen overestimates the effectiveness in the CHEMO
arm and slightly underestimates the effectiveness in the NIVO+CHEMO and
potentially PEMBRO+CHEMO arm leading to a higher ICER.

g) Please conduct an analysis of OS and PFS in both arms of CheckMate 648
adjusting for switching to anti-PD-1/PD-L1 therapies by reference to TSD
16.

Response: Table 25 contains the number of patients whose actual treatment differs
from their planned treatment in the overall intention-to-treat (ITT) and the PD-L1 21%

population.

From the table, we can see that the extent of treatment switching throughout the
CheckMate 648 data is small, with [J|% of patients of the ITT population whose
actual treatment is different from the originally planned treatment, and similarly .%
of patients from the PD-L1 =21% experience this. Therefore, we would suggest that
this is unlikely to distort the results to any great degree. Despite there being a larger
proportion of treatment switching in the control arm (CHEMO) than in the
NIVO+CHEMO arm, the difference is not enough to suggest a high degree of
selection bias mentioned in TSD 16. Consequently, we do not believe it is necessary

to undertake the additional analysis requested.

Table 25. Number and proportion of patients from each subpopulation whose
treatment have switched

Treatment ITT (n=970) PD-L1 21% (n=473)
Proportion of patients who Proportion of patients
switched treatment who switched treatment

CHEMO W (n=20) W (n=12)

NIVO+CHEMO W (n=11) W (n=3)

NIVO+IPI W% (n=3) I (n=0)

Any Treatment W (n=34) W (n=15)

CHEMO: chemotherapy; IPI: ipilimumab; NIVO: nivolumab.

h) Please conduct scenario analyses using adjusted data in the economic
model, including variation in the proportion of patients who experience the
treatment effect of anti-PD-1/PD-L1 therapies to better reflect NHS clinical
practice (see Ouwens M, Darilay A, Zhang Y, Mukhopadhyay P, Mann H,
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Ryan J, et al. Assessing the influence of subsequent immunotherapy on
overall survival in patients with unresectable stage Ill non-small cell lung
cancer from the PACIFIC study. Current Therapeutic Research, Clinical and
Experimental 2021;95:100640.)

Response: Since we believe that it is not necessary to undertake analyses to adjust

for treatment switching, scenario analyses will not be conducted either.

B3. Document B, Section B.3.2.1.2 of the CS states that: “Following treatment
cessation, patients receive a subsequent line of therapy. As a simplifying
assumption, it is assumed that patients may not discontinue this final line of
therapy.” Please justify why the approach of specifying a maximum number of

treatment cycles has not been taken, for each subsequent treatment.

Response: This sentence within Document B of the Company Submission is
erroneous, patients do discontinue second line therapy. As previously described, due
to the PSM approach, time in health state cannot be tracked for subsequent health
states. Therefore, a treatment cycle-based approach cannot be used. Instead,
second line time on treatment is incorporated for subsequent therapies, reflecting the
second line nivolumab OSCC submission.?? Mean time on treatment is used for
subsequent therapies. This data is used to calculate and adjust weekly acquisition
and administration subsequent treatment costs accordingly. Hence, although number
of treatment cycles cannot be incorporated for subsequent therapies, time on

treatment for subsequent therapies is captured.
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Patient population

B4. Priority question: Please confirm whether the demographic parameters
used in the model (age, proportion of males) are representative for the UK

clinical practice.

Response: The median age and proportion male in CheckMate 648’4 and other
oesophageal clinical trials are displayed in Table 26. The Cougar-2'° trial, a UK
specific clinical trial, has baseline characteristics that lie close to the baseline
characteristics of CheckMate 648'. Accordingly, the demographic parameters used
in the model, taken from CheckMate 6484, are representative of the UK clinical
practice. Additionally, TA737 utilised data from KEYNOTE-590, with a median age of
62.4 years old, and 83.4% male; both of which are closely aligned to CheckMate 648
data (62.6 years old, 81.8% male).® Within the TA737 submission, the ERG agreed
that age and proportion male were representative of the target population.® This
further highlights the generalisability of the demographics used within the company

submission herein.

Table 26. Comparison between CheckMate 648 and other OC clinical trials

Trial Treatment Me:ig(; (ye;;Sn)ge Propor;toi/oo)n male
CheckMate 648" NIVO + CHEMO 64 40-85 79%
CHEMO 62 28-81 83%
Cougar-21° Docetaxel 65 28-84 82%
Active symptom control 66 36-84 80%
KEYNOTE-590° Pembrolizumab + CHEMO 64 28-94 82%
CHEMO 62 27-89 85%
CheckMate 649" NIVO + CHEMO 62 54-69 68%
CHEMO 61 53-68 71%
KEYNOTE-06217 Pembrolizumab + CHEMO 62 22-83 76%
CHEMO 62.5 23-87 72%
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Interventions and comparators

B5. Priority question: With reference to question A6, please conduct fully
incremental cost effectiveness analyses including all relevant comparators for

each relevant population.

Response: Cost-effectiveness analyses considering the PD-L1 TC 21% and PD-L1
CPS 210% patient populations have been conducted, which align to the licenced

populations for nivolumab and pembrolizumab, respectively.

The cost effectiveness results for the PD-L1 TC 21% population for NIVO-CHEMO
versus CHEMO and NIVO-CHEMO versus PEMBRO-CHEMO are presented in
Table 27 and Table 28, respectively. Fully incremental analyses are presented in
Table 29 and Figure 20.

Please note, these results are calculated using the most recent subsequent
treatment costs based on the updated proportion of patients receiving a subsequent

treatment as outlined in response to B2.

Table 27. NIVO + CHEMO versus CHEMO, R 6.9 month cut-point, PD-L1

21%

Table 28. NIVO + CHEMO versus PEMBRO + CHEMO, ]l DBL, 6.9 month cut-

point, PD-L121%

NIVO-CHEMO CHEMO Incremental
Life years [ | [ | [ ]
QALYs N N N
Total costs (£) e [ [
ICER (£/QALY) £33,357
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

NIVO-CHEMO PEMBRO + CHEMO Incremental
Life years [ ] [ | [ ]
QALYs [ I -
Total costs (£) [ [ [ ]
ICER (£/QALY) -£5,594
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year
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Table 29. Fully incremental analisis, base case population (NIVO+CHEMO vs.

PEMBRO+CHEMO vs CHEMO, DBL
Treatment Total costs (discounted, £) | Total QALYs ICER
(discounted) (E/QALY)/result
NIVO-CHEMO [ [ | -
PEMBRO + CHEMO [ [ | £29,204*
CHEMO [ N Dominated
*ICER versus CHEMO

Figure 20. Cost-efficiency frontier, base case population (NIVO+CHEMO vs.
PEMBRO+CHEMO vs cHEMO, | pBL

Treatment effectiveness and extrapolation

B6. Priority question: Document B, Section B.3.3 of the CS entitled “Clinical
parameters and variables” does not provide an overview of the clinical

parameters and variables used in the economic model.

a) Please provide an overview of all transition probabilities used in the model

with sources.

b) Please justify the sources and calculations used to inform the transition

probabilities in the model.

Response for a) and b): The economic model is a partitioned survival model. As
such, health state occupancy for progression-free, progressed disease, and death is
determined solely via PFS and OS curves (see Figure 21). There are no explicit
transition probabilities between states. The choice of PFS and OS curves within the

base case are described within section B.3.3 of the Company Submission.
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Figure 21. Overview of PSM method

4
100%

Proportion of cohort

0% >

Year 1 Year 2 Year 3 Year 4 Year 5
OS: Overall survival; PD: Progressed disease; PF: Progression-free; PFS: Progression-free survival

B7. Priority question: Document B, Section B.3.3.1.1 of the CS states that a
semi-parametric approach with Kaplan-Meier data until 6.9 months was used
for extrapolating OS. It also appears to be the case that the choice survival
extrapolation approach within the economic model does not include the full

range of models considered for both OS and PFS.

a) Please provide a justification for why precisely 6.9 months was chosen.

Response: As discussed in the survival appendix (Appendix N, Section 4.2.3): “A
number of potential cut points were considered, avoiding assessment windows due
to the rapid change in hazard near the model start time implied by these periods. As
a compromise the between maximation of data for use in extrapolation and removal
of the largest hazard discontinuities, a time of 6.9 months was chosen. This
timepoint avoids the sharp change in hazard observed in the first six months for
NIVO+CHEMO and CHEMO.”

b) Given the apparent inflexion point of about 6 months in the smoothed
hazard plot for chemotherapy, please provide scenario analyses for later
cut-points, including 12 months and 20 months (minimum follow-up in the
trial).
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Response: Figure 22 to Figure 25 present the outcomes at a 12 month cut-point. It
is worth noting that the company is hesitant to suggest that PFS outcome is
significantly meaningful as there are next to no events after the 12 month cut-point;
this is especially apparent in the CHEMO arm. Consequently, the 20 month cut-point

is deemed unmeaningful and analysis is not presented.

The clinical plausibility and goodness of fit statistics (AIC and BIC) were considered

in deciding on which semi-parametric extrapolation is the most appropriate.

For overall survival, the lognormal presents the best statistical-fit of clinically
plausible models in the CHEMO arm and Gompertz presented the best statistical-fit
of clinically plausible models in the NIVO+CHEMO arm.

For BICR-assessed progression-free survival, in both CHEMO and NIVO+CHEMO

arms, the best fitting model per statistical fit is the lognormal.

Figure 22. CheckMate 648 for patients with tumour cell PD-L1 21% from |||} EGEGIR
DBL, CHEMO: Semi-parametric OS models overlaid upon Kaplan-Meier — 12 month cut
point
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Figure 23. CheckMate 648 for patients with tumour cell PD-L1 21% from || R
DBL, NIVO+CHEMO: Semi-parametric OS models overlaid upon Kaplan-Meier — 12

month cut point
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Figure 24. CheckMate 648 PD-L1 1% |l DBL, CHEMO: Semi-parametric PFS

(BICR) models overlaid upon Kaplan-Meier — 12 months cut point
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Figure 25. CheckMate 648 PD-L1 1% | DBL, NIVO+CHEMO: Semi-parametric
PFS (BICR) models overlaid upon Kaplan-Meier — 12 months cut point

c) Please provide a cost-effectiveness model that permits choice of cut-point
for OS as well as all fully parametric and semi-parametric models for both
OS and PFS.

Response: An updated cost-effectiveness model will be provided with this response.

B8. Priority question: The ERG notes that there are no plots of hazard ratio

over time between nivolumab plus chemotherapy and any comparator.

a) Please provide plots of hazard ratios over time from the smoothed hazards
from the Kaplan-Meier data for nivolumab plus chemotherapy versus all
comparators, including chemotherapy and pembrolizumab plus

chemotherapy.

Response: The following figures show the hazard ratio plots over time from the

smoothed hazards from the Kaplan-Meier data of the CheckMate 648 trial data.

For overall survival (OS), the hazard ratio increases over time implying that the
likelihood of patients on the CHEMO arm as opposed to those on the NIVO+CHEMO
arm having an OS event decreases steadily over time but always remains the more

likely arm for an event to occur on.

The opposite is true for the PFS outcome, where the hazard ratio decreases over
time implying that over the course of the study, the likelihood that a PFS event
occurs in the CHEMO arm rather than the NIVO+CHEMO arm increases.

Figure 26. CheckMate 648 PD-L1 21% | DBL hazard ratio over time plot of
Overall Survival: CHEMO vs NIVO+CHEMO.
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Figure 27. CheckMate 648 PD-L1 21% | DBL, hazard ratio over time plot of
Progression-free survival (BICR-assessed): CHEMO vs NIVO+CHEMO

b) Please provide HR plots over time for all extrapolations (parametric and

semi-parametric).

Response: Plots that demonstrate an initially high hazard ratio highlight that the
hazard of the control arm (CHEMO arm) is near to zero at the beginning of the trial

data.
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Figure 28. CheckMate 648 PD-L1 21% | DBL, hazard ratio of exponential
distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 29. CheckMate 648 PD-L1 21% [ DBL, hazard ratio of Weibull
distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 30. CheckMate 648 PD-L1 >1% | DBL, hazard ratio of log-logistic
distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 31. CheckMate 648 PD-L1 21% | DBL, hazard ratio of lognormal
distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 32. CheckMate 648 PD-L1 21% | DBL, hazard ratio of Gompertz
distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 33. CheckMate 648 PD-L1 21% | DBL, hazard ratio of Generalised
Gamma distribution over time plot of 0S: CHEMO vs NIVO+CHEMO}

Figure 34. CheckMate 648 PD-L1 21% | DBL, hazard ratio of exponential
distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO |

Figure 35. CheckMate 648 PD-L1 1% | DBL, hazard ratio of Weibull
distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO}

Figure 36. CheckMate 648 PD-L1 >1% | DBL, hazard ratio of log-logistic
distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO}

Figure 37. CheckMate 648 PD-L1 >1% | DBL hazard ratio of lognormal
distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO}

Figure 38. CheckMate 648 PD-L1 21% | DBL, hazard ratio of Gompertz
distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO I

Figure 39. CheckMate 648 PD-L1 21% | DBL, hazard ratio of generalised
iamma distribution over time plot of PFS (BICR assessed): CHEMO vs NIVO+CHEMO

For the semi-parametric extrapolations, a cut-point of 6.9 months was used to which
the survival models switched from the trial data to a parametric extrapolation.
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Figure 40. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) exponential distribution for OS: CHEMO vs NIVO+CHEMO
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Figure 41. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) Weibull distribution for OS: CHEMO vs NIVO+CHEMO

Clarification questions Page 88 of 135



Figure 42. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) log-logistic distribution OS: CHEMO vs NIVO+CHEMO
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Figure 43. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) lognormal distribution for OS: CHEMO vs NIVO+CHEMO

Figure 44. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) Gompertz distribution for OS: CHEMO vs NIVO+CHEMO.
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Figure 45. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) generalised gamma distribution for OS: CHEMO vs
NIVO+CHEMO.
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Figure 46. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) exponential distribution for PFS (BICR-assessed): CHEMO vs

NIVO+CHEMO.
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Figure 47. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) Weibull distribution for PFS (BICR-assessed): CHEMO vs
NIVO+CHEMO.

Figure 48. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) log-logistic distribution for PFS (BICR-assessed): CHEMO vs
NIVO+CHEMO.

Clarification questions Page 93 of 135



Figure 49. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) lognormal distribution for PFS (BICR-assessed): CHEMO vs
NIVO+CHEMO.
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Figure 50. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) Gompertz distribution for PFS (BICR-assessed): CHEMO vs
NIVO+CHEMO.
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Figure 51. CheckMate 648 PD-L1 21% | DBL hazard ratio of semi-parametric
(6.9 month cut-point) generalised gamma distribution for PFS (BICR-assessed):
CHEMO vs NIVO+CHEMO.

c) Please discuss the validity of the choice of most appropriate extrapolation
in the context of the comparison with the hazard ratios from the smoothed

hazards.

Response: Comparing the plots of the hazard ratio over time of the parametric
extrapolations to the hazard ratios from the smoothed hazards, the Gompertz, the
generalised gamma and the log-logistic distributions give the most similar hazard
ratio profile. This being relatively a monotonically increasing hazard ratio. The
exponential produces a constant hazard ratio and so does not follow the trend of the
hazard ratio as well as the aforementioned distributions. The Weibull demonstrates a
decreasing hazard ratio and is not similar at all to the hazard ratio derived from the

smoothed hazard.

In comparing the semi-parametric plots of the hazard ratio over time, for OS we see
that the general trend of the hazard ratios of the Weibull, log-logistic and lognormal
follow the trend set by the hazard ratio over time plot from the smoothed hazards the

closest.
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Cost and resource use

B9. Document B, Section B.3.5.1.2 of the CS sates that, “The frequency of
resource use in each health state has been sourced through the literature
using TA737.”

a) Please elaborate on this statement.

Response: Healthcare resource use frequency has been sourced from TA7376,
whose resource use was sourced via expert opinion in TA378,28 accounting for the
ERG’s comments in TA737 that the post-progression resource use should also be
aligned to that of TA378. Note that no treatment-specific healthcare resource use is

used.

b) Please provide a table of the frequency and cost of administration for all

interventions.

Response: The frequency and cost of administration are provided within the
company submission Tables 46, 47, and 48. These tables are reproduced below
(Table 30 to Table 32).
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Table 30. Drug acquisition and administration unit costs for nivolumab in combination
with chemotherapy (fluorouracil plus cisplatin)

Nivolumab Fluorouracil Cisplatin Source
Dosing regimen 240 mg, on day 800 mg/m?, on 80 mg/m?, on day | CheckMate 648
1 every 2 weeks day 1 through 1 every 4 weeks trial?®
day 5 every 4
weeks
Dose received 240 mg 1,331 mg (6,656 133 mg Assuming body
mg over 5 days) surface area of
1.66m?2,
calculated using
CheckMate 648
data®®
Unit cost £2,633.00 £15.64 £14.11 Table 44 of CS
(PAS cost: D
Admin method Intravenous as a Intravenous Intravenous as a | CheckMate 648
30 minute continuous 30-120 minute trial2®
infusion on day 1 | infusion on days | infusion on day 1
and day 15 of 1-5 of 28 day of 28 day cycle
each 28 day cycle
cycle
Day 1 £431.72 Table 44 of CS
administration
cost
Day 15 £284.05 Table 44 of CS
administration
cost
PD-L1 test cost £42.61 TA7376

All therapies assume wastage.

Table 31. Drug acquisition and administration unit costs for chemotherapy
(fluorouracil plus cisplatin)

Fluorouracil Cisplatin Source
Dosing 800 mg/m?, on day 1 80 mg/m?, on day 1 every CheckMate 648 trial*®
regimen through day 5 every 4 4 weeks
weeks
Dose received | 1,331 mg (6,656 mg over 133 mg Assuming body surface
5 days) area of 1.66m2,
calculated using
CheckMate 648 data®
Unit cost £15.64 £14.11 Table 45 of CS
Admin Intravenous continuous Intravenous as a 30—-120 CheckMate 648 trial®
method infusion on days 1-5 of minute infusion on day 1
28 day cycle of 28 day cycle
Day 1 £431.72 Table 44 of CS
administratio
n cost

All therapies assume wastage.
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Table 32. Drug acquisition and administration unit costs for pembrolizumab in
combination with chemotherapy (fluorouracil plus cisplatin)

Pembrolizumab

Fluorouracil

Cisplatin

Source

Dosing 200 mg, on day 1 800 mg/m2, on 80 mg/m2, on day 1 | KEYNOTE-590%
regimen every 3 weeks day 1 through day every 3 weeks

5 every 3 weeks
Dose 200 mg 1,331 mg (6,656 133 mg KEYNOTE-590%
received mg over 5 days)
Unit cost £5,260.00 £15.64 £14.11 Table 45 of CS
Admin Intravenous as a Intravenous Intravenous as KEYNOTE-590%
method 30 minute infusion continuous infusion on day 1

on day 1 each 21 infusion on days of 21 day cycle
day cycle 1-5 of 21 day
cycle

Day 1 £431.72 Table 44 of CS
administratio
n cost
PD-L1 test £42.61 TA737°
cost

All therapies assume wastage.

B10. Priority question: Please provide the currency codes, descriptions, and

settings for all unit costs sourced from NHS reference costs.

Response: The tables below outline the currency code, description, and settings for

administration costs (Table 33), healthcare resource use costs (Table 34), and

adverse event costs (Table 35).

Table 33. Administration costs

Details Mean Currency code Description Setting
value

Deliver Simple £284.05 | SB12Z31 Deliver Simple Chemotherapy:

Parenteral Parenteral Weighted average

Chemotherapy at Chemotherapy at of day case and reg

First Attendance First Attendance day/night, outpatient
and other

Deliver Complex £431.72 | SB14Z3 Deliver Complex Chemotherapy: Day

Chemotherapy, Chemotherapy, case and reg

including including Prolonged | day/night

Prolonged Infusion Infusion Treatment,

Treatment, at First at First Attendance

Attendance
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Table 34. Resource use costs

Resource Cost®? Currency code Description Setting
Use
CT scan £103.31 RD25Z31 Computerised Diagnostic imaging:
Tomography Scan of Weighted average of
Three Areas, without Imaging: Direct Access,
Contrast Imaging: Outpatient and
Imaging: Other
Blood test £2.53 DAPS0531 Haematology Directly accessed
pathology services
Kidney £33.80 WH152Z31 Special Screening, Directly accessed
Examinations or Other diagnostic services
Genetic Disorders
Hepatic £33.80 WH152Z31 Special Screening, Directly accessed
Examinations or Other diagnostic services
Genetic Disorders
Consultant | £203.14 WF01A3! Non-Admitted Face-to- | Consultant led: Medical

Face Attendance,
Follow-up

oncology

CT: computed tomography

Clarification questions

Page 100 of 135




Table 35. Adverse event costs

Adverse event AE cost Currency code Description Setting
(AE) (SE)
Vomiting £471.95 FD10M32 Non-Malignant Non-Elective
(£94.39) Gastrointestinal Tract Short Stay
Disorders without
Interventions, with CC Score
0-2
Hyponatraemia | £1,164.14 KC05H32 Fluid or Electrolyte Non-Elective
(£232.83) Disorders, with Interventions, | Short Stay
with CC Score 0-4
Pneumonitis £1,909.33 Weighted average | Lobar, Atypical or Viral Total
(£381.87) DZ111K,L,M,N,P, | Pneumonia, with Multiple Healthcare
Q,R,S,T,U, V32 Interventions, with CC Score | Resource
0-8, 9-13 and 14+. Lobar, Groups
Atypical or Viral Pneumonia,
with Single Intervention, with
CC Score 0-7, 8-12 and 13+.
Lobar, Atypical or Viral
Pneumonia, without
Interventions, with CC Score
0-3, 4-6, 7-9, 10-13 and 14+.
Hepatic function | £2,461.04 Weighted average | Liver Failure Disorders with Total
abnormal (£492.21) GCO01C,D,E,F32 Multiple Interventions. Liver Healthcare
Failure Disorders with Single | Resource
Intervention. Liver Failure Groups
Disorders without
Interventions, with CC Score
0-4 and 5+.
Acute kidney £1,961.20 Weighted average | Acute Kidney Injury with Total
injury (£392.24) LAO7H,J,K,.L,M,N, | Interventions, with CC Score | Healthcare
p32 0-5, 6-10 and 11+. Acute Resource
Kidney Injury without Groups
Interventions, with CC Score
0-3, 4-7, 8-11 and 12+.
Nausea £471.95 FD10M32 Non-Malignant Non-Elective
(£94.39) Gastrointestinal Tract Short Stay
Disorders without
Interventions, with CC Score
0-2
Dehydration £1,329.93 Weighted average | Fluid or Electrolyte Total
(£265.99) KCO05G,H,J,K,L,M | Disorders, with Interventions, | Healthcare
,N32 with CC Score, 0-4 and 5+. Resource
Fluid or Electrolyte Groups

Disorders, without
Interventions, with CC Score
0-1, 2-3, 4-6, 7-9 and 10+

HRGs: Healthcare Resource Groups; NES: Non-Elective Short Stay
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B11. Priority question: Please clarify/ justify the following aspects regarding

the costs/ resource use in the economic analysis. Please:

a) Justify the appropriateness of the numbers for resource use (monitoring)

frequency in the post-progression state.

Response: Per the ERG's request in TA737,% the monitoring frequencies described
in TA378 for the post-progression health state are employed to calculate the post-

progression health state cost.?® These monitoring costs are displayed in Table 36.

Table 36. Post progression monitoring frequencies

Resource Use Weekly frequency post-progression®32
CT scan 0.08
Blood test 1.00
Kidney 1.00
Hepatic 1.00

b) Justify choice of gamma distribution for NHS reference costs (average for a

cohort) over normal distribution.

Response: The gamma distribution is recommended for sampling distribution for

costs in the literature.3334

c) Clarify if the unit costs assigned to chemotherapy administrations in Table
44 of the CS are based on the expectation that administration would take

place in a day case setting.

Response: The administration cost associated with 'Deliver Simple Parenteral
Chemotherapy at First Attendance' is the weighted average of 'Day case and Reg
Day/Night', 'Outpatient' and 'Other' for SB12Z from the NHS reference costs.3® The
administration cost associated with 'Deliver Complex Chemotherapy, including
Prolonged Infusion Treatment, at First Attendance' is SB14Z day case and reg

day/night cost.3®

d) Provide a table of administration costs applied in the model for the

intervention, comparator and subsequent treatments, with columns for
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resource, type of administration, NHS Reference code, setting and unit

cost.

Response: The administration costs associated with NIVO+CHEMO, CHEMO and
PEMBRO+CHEMO are presented in Table 37 and Table 38. Also, please note that a
PD-L1 test cost is required upon treatment initiation for NIVO+CHEMO and
PEMBRO+CHEMO. This PD-L1 test cost is £42.61 and is applied in the first cycle
these treatments are given. The administration costs associated with subsequent

treatment are presented in Table 39.
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Table 37. NIVO-CHEMO administration costs

Subsequent

Administration

NHS Setting Unit Note
treatment type reference cost
cost
Admin cost for
Weighted nivolumab_is required
Deliver Simple average of every time the .
Parenteral Day case treatmentl 1S r_10t givenin
. y combination with
Nivolumab Chemotherapy SB12z2 and Reg £284.05 CHEMO. Nivolumab
at First Day/Night, dmi " d
Attendance Outpatient admin cost is _captur_e
in fluorouracil admin
and Other . :
cost when given in
combination.
Cisplatin admin cost is
captured in fluorouracil
Cisplatin - £0 - - admin costs as
treatments are always
given in combination.
Deliver Complex
Chemotherapy,
including Day case
Fluorouracil Prolonged £431.72 and Reg £431.72 -
Infusion Day/Night
Treatment, at
First Attendance
Table 38. CHEMO administration costs
Subsequent Administration NHS Setting Unit Note
treatment type reference cost
cost
Pembrolizumab admin
cost is captured in
Pembrolizumab ) £0 ) ) fluorouracil admin costs
as treatments are
always given in
combination.
Cisplatin admin costs
are captured in
Cisplatin ) £0 ) ) fluorouracil admin costs
as treatments are
always given in
combination.
Deliver Complex
Chemotherapy,
including Day case
Fluorouracil Prolonged £431.72 and Reg | £431.72
Infusion Day/Night
Treatment, at
First Attendance
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Table 39. Subsequent treatment administration costs

Subsequent | Administration type | NHS reference Setting Unit cost
treatment cost

Nivolumab Deliver Simple Weighted average of

Taxane: Parenteral Day case and Reg

docetaxel Chemotherapy at SB12Z Day/Night, £284.05
Taxane: First Attendance Outpatient and Other

paclitaxel

e) Clarify which resources are specifically associated with the monitoring

requirements of each treatment.

Response: Resource use is health state specific. Therefore, monitoring costs are
associated with the patient's health state, not the treatment they are receiving. This
is in keeping with TA737.5

f) Clarify if the initial cycle cost of administration per model cycle applied in

the economic model is the same for all subsequent cycles.

Response: For primary treatments, the ‘initial administration costs’ are applied every
time the treatment is administered (i.e. at initial and subsequent treatment cycles).
For example, cisplatin and fluorouracil are administered on day one every 28 days.
Accordingly, the initial administration cost of £431.72 is applied every 28 days whilst

a patient remains on treatment.

However, due to the inability of a PSM to track individual patients through
subsequent lines of treatment, an average cyclical cost has been used for
subsequent treatments. This average cyclical cost takes into account both the
treatment costs and the administration cost over the treatment cycle, which is
applied to every patient receiving the subsequent treatment in a modelled cycle (1-
week). Again, using docetaxel as an example, the treatment and administration cost
is required every second week. Therefore, to create an average cyclical docetaxel
cost, docetaxel's treatment and administration cost must be summed and divided by

the treatment cycle (2-weeks).
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B12. Priority question: A ‘treatment modifier’ was applied in the economic

model.

a) Please clarify if this is equal to number of occasions where a dose was

delayed divided by total number of doses administered.

Response: The treatment modifier is one minus the number of doses delayed

divided by the total number of doses received.

b) Please discuss assumptions of dose intensity (using a treatment modifier)

for the pembrolizumab plus chemotherapy arm.

Response: There was no data to inform the treatment modifier for the
pembrolizumab plus chemotherapy arm (the treatment modifier for pembrolizumab
plus chemotherapy was redacted in TA737). Accordingly, the treatment modifier for

pembrolizumab plus chemotherapy had to be assumed.

One plausible assumption was to assign a treatment modifier of 1. Under this
assumption, no pembrolizumab plus chemotherapy doses are delayed; all doses
expected to be received will be received. However, this creates an artificially high
treatment cost for the pembrolizumab plus chemotherapy arm, biasing the model
results towards the treatment arm. The conservative assumption that the
pembrolizumab plus chemotherapy arm has the same treatment modifier as
nivolumab plus chemotherapy has been employed to avoid this bias. That being,
pembrolizumab, fluorouracil and cisplatin have equivalent treatment modifiers to
nivolumab, fluorouracil and cisplatin, respectively. The pembrolizumab plus

chemotherapy treatment modifiers displayed in Table 40.

Table 40. Pembrolizumab plus chemotherapy treatment modifier

Treatment Treatment modifier Source
Pembrolizumab in Pembrolizumab - Assumed equivalent
combination with Fluorouracil - to NIVO+CHEMO due
chemotherapy (fluorouracil _ g to lack of data
plus cisplatin) Cisplatin I

Clarification questions Page 106 of 135



c) Please clarify that the cost of each drug is adjusted by multiplying by this

modifier.

Response: The cost of each treatment, including both the acquisition cost and the

administration cost of treatment, is adjusted by multiplying by the treatment modifier.
d) Please provide the justification of this precise amount of cost reduction.

Response: The reduction in doses given and the associated cost is used to match
the proportion of patients missing doses for various reasons, for example including
co-morbidities, adverse events, patient non-compliance, appointment cancellations.
These can be considered reflective of clinical practice and is aligned to the SmPC
recommendations on managing adverse events. This approach is common practice
in HTAs, and was used in all recent gastro-oesophageal cancer NICE HTAs,
including nivolumab for previously treated unresectable, advanced OC (TA707)%?
and pembrolizumab with chemotherapy for untreated advanced OC/GOJC (TA737).5

e) Please explain how this relates to the precise amount of drug delivered in

the trial and how this would compare with NHS clinical practice.
Response: Please see the response to d) above

B13. Please discuss what assumptions have been made for chemotherapy
treatments for which dosage is based on body surface area (BSA), to calculate

the weighted average cost per dose.

a) If the standard approach of using the BSA for the deterministic analyses
and variations in BSA based on the standard errors (SEs) for the

probabilistic analyses has not been used, please justify approach.

b) If the standard approach suggested in a) was not used, please include an

option in the model to do so.

Response: To illustrate why body surface area (BSA) has not been included in the
model, the BSA has been set at an extreme value of 2. The costs for CHEMO under
this extreme BSA value have then been calculated and applied in the model. Table

41 demonstrates how the CHEMO costs change under the extreme BSA.
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Table 41. CHEMO treatment costs under original and extreme BSA

Treatment Treatment cost under original Treatment cost under extreme
BSA — 1.66m? BSA — 2m?
Fluorouracil £15.64 £19.18
Cisplatin £14.11 £17.46

When the CHEMO treatment costs under the extreme BSA are applied within the
model, that being applied to both NIVO+CHEMO and CHEMO, the base case ICER
changes by a negligible amount (an increase of £33). The reason for this limited
impact on the ICER is twofold. Firstly, in comparison to other costs applied in the
model (i.e. the nivolumab treatment cost and fluorouracil administration cost), the
treatment costs for CHEMO are small. Therefore, any changes to these costs have a
limited impact on the ICER. Secondly, the changes in costs are applied to both the
treatment and control arm as both arms require CHEMO and in the same dosage.
Therefore, the treatment cost increases by the same amount for both the treatment
and control arm. Note that the only reason the ICER changes at all due to the
increased CHEMO costs is that patients remain on first-line treatment for longer in
the treatment arm. This negligible impact on the ICER under the extreme BSA

provides the rationale for BSAs exclusion from the model.

B14. Document B, Section B.3.5.1.1 of the CS states that, “Additionally,

patients in the nivolumab treatment arm are assumed to receive a cost for PD-

L1 testing...”

a) Table 47 does not show that this one-off test cost was applied to all arms.
Please clarify if this cost was solely applied to both nivolumab plus

chemotherapy and pembrolizumab plus chemotherapy arms.

Response: The PD-L1 test cost was applied to both NIVO+CHEMO and
PEMBRO+CHEMO arms within the economic model, but not the chemotherapy arm
(reflected in Table 47, Table 48, and Table 49 within the company submission).

b) If yes to a) then please justify this decision.

Response: The PD-L1 test cost was applied to both of these immunotherapies,
since they are for a specific PD-L1 positive population (as opposed to chemotherapy
which is for the ITT population)
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c) If no to a) please provide a scenario (implemented also in the model), in
which the costs for diagnostic testing of PD-L1 status in adults with
untreated unresectable metastatic oesophageal squamous cell cancer

(OSCC) is applied to both immunotherapy arms.

Response: Not applicable
Health-related quality of life (HRQoL)

B15. Priority question: Health state utilities were estimated without any on or

off nivolumab plus chemotherapy treatment adjustment.

a) Please estimate a regression model with a covariate for whether on or off

treatment.

Response: Since the PFS time for CheckMate 648 is nearly complete and nearly all
the time on treatment is within PFS for both treatment arms (Figure 52 and Figure
53), the difference in the health state utilities on or off nivolumab plus chemotherapy
treatment is expected to be small. Therefore, it is irrelevant how the data is split, the
estimate of mean utility in PFS is likely to be similar. The approach chosen in the CS
is conservative with any negative effects of treatment are captured within the utility

analysis.

Figure 52. Overlay PFS and time on treatment for CHEMO arm of CheckMate 648

Figure 53. Overlay of PFS and time on treatment for NIVO+CHEMO of CheckMate
648

b) Please present all statistical tests for this regression model.

Response: Since a regression analysis was deemed not necessary, no statistical
tests will be presented.

c) Please conduct a scenario analysis incorporating this adjustment in the

economic model.
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Response: Since a regression analysis was deemed not necessary, a scenario

analysis in the economic model was not conducted

B16. Appendix O of the CS details that utilities were calculated using two
approaches: a progression-based and time-to-death health state model where
a mixed model approach was used to account for repeated EuroQol-5
dimension-3 level (EQ-5D-3L) measurements per patient within a health state
in estimating the mean values of EQ-5D-3L for each health state in the utility
analysis. Please refer to NICE TSD 8 in commenting on the appropriateness of

analysis methods and validity of estimates.

Response: An updated utility analysis report is provided with this response. The

recommendations of TSD 8 are discussed below.

- The QALY is the measure of the benefit of treatment; by the derivation of
appropriate health state utility values for the health states used in the
economic model, the product of time in state and HSUV provides an estimate
of QALY accrued. Derivation of the HSUVs as described in the utility

analysis appendix is compliant with this recommendation.

- Patient self-report should be used to describe the change in health; by the use
of logitudinal patient reported outcomes from a randomised controlled trial, the

analysis is compliant with this recommendation.

- The EQ-5D should be used to collect data from patients on their health, and a
set of values obtained from the UK general population using the time-trade off
method applied to generate health-related utilities; the EQ-5D-3L instrument
was used in CheckMate 648 and the dimensions used to estimate utility
values via the time-trade off tariff of Dolan et el.{Dolan, 1997 #264} The

analysis is compliant with this recommendation.

- Where it is important, the impact of an intervention on carers can be included
and measured using the EQ-5D; Data were not collected in CheckMate 648 to
inform the impact upon carers. Health effects for carers have not been
estimated in this submission. This is consistent with the scope of other
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contemporary technology appraisals, e.g. TA747. Due to precedence, and as
this perspective was not nominated at scoping, the analysis is compliant with
this recommendation, as the measurement has not been considered

important by the parties involved in the TA.

- Other preference-based measures of health can be included in sensitivity
analysis, if they have been included in the clinical trial/s used to inform the
effectiveness estimates. No additional preference-based measures of health
were taken in CheckMate 648, the analysis is compliant with this

recommendation as it is not relevant.

- Consider using an instrument developed for use in children when obtaining
health state utility values. The analysis is compliant with this recommendation

as it is not relevant.
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Adverse reactions

B17. Document B, Section B.3.4.3 of the CS states that: “The ten most
frequently occurring treatment-related grade 3—4 serious AEs were included in
the economic model.”

Please confirm whether the source of Grade 3/4 treatment-related adverse
events (AEs) type and frequency is the nivolumab plus chemotherapy arm in
the CheckMate 648 trial.

Response: The company confirms that the source of grade 3-4 adverse event
incidence within the economic model (for NIVO+CHEMO and CHEMO arms) was
CheckMate 648. For the comparison with PEMBRO+CHEMO, adverse event
incidence was sourced from KEYNOTE-590.% Adverse event incidence for each

comparator are summarised in the table responding to clarification question B18.
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Sensitivity analyses

B18. The naming of parameters explored in the probabilistic sensitivity

analysis (PSA) is unclear.

a) Please provide a table overview of all parameters used in the model

including descriptions, and highlight those that were used in the PSA.

Response: A summary of the parameters included in the PSA is presented in Table
42 to Table 45.
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Table 42. Summary of model settings, survival and progression functions applied in

the economic model

sensitivity analysis; SE: standard error.

SE value (if .
applicable) or Measurement of Section in
Variable Mean value PP . uncertainty and Document
uncertainty PPy
distribution B
measurement
Model settings
Cycle length 1 week NA NA B.3.2.1
Time horizon 2,080 weeks (40 NA PSA: NA
years) DSA: 260 to 520 B.3.2.1
weeks
Discounting 3.5% NA PSA: NA
rate (costs, DSA: 0% to 6% B.3.2 1
outcomes) costs, 0% to 6% o
outcomes
Baseline parameters
[ ] N PSA: normal
% Male distribution B.3.2.2
DSA: 0% to 100%
[ | [ | PSA: beta
distribution
Age DSA: 80% to 120% B3.22
of mean
Survival and progression functions
Overall Semi-parametric Confidence intervals
survival: NIVO 6.9 month cut
+ CHEMO point, log-normal
Overall Semi-parametric Confidence intervals
survival: 6.9 month cut _ . )
CHEMO point, log-normal PSA: I;)escrlbed n
; X , - - Section B.3.3.1
Progression- Semi-parametric | Confidence intervals DSA: NA B.3.3.1
free survival: 6.9 month cut ’
NIVO + point, generalised
CHEMO gamma
Progression- Semi-parametric Confidence intervals
free survival: 6.9 month cut
CHEMO point, Weibull
AII-caqse Baged on UK NA NA B3.314
mortality lifetables
AE: adverse events; DSA: deterministic sensitivity analysis; NA: not applicable; PSA: probabilistic
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Table 43. Summary of clinical parameters applied in the economic model

SE value (if
. Measurement of ..
. Mean applicable) or i Section in
Variable . uncertainty and
value uncertainty e Document B
distribution
measurement
Clinical parameters
KM Confidence PSA: Described in
PR data intervals Section B.3.3.2
First line: Time on treatment both DSA: NA B.3.3.2
arms

Second line: Time on 0.0610 0.0061 PSA: beta distribution
treatment weighted taxane, DSA: 80% to 120% of B.3.3.2
cyclical discontinuation rate mean
Second line: Time on 0.0561 0.0056 PSA: beta distribution
treatment weighted, cyclical DSA: 80% to 120% of B.3.3.2
discontinuation rate mean
AE incidence NIVO + CHEMO
Vomiting PSA: beta distribution B.3.3.3

DSA: 80% to 120% of
mean

Hyponatraemia

Pneumonitis

Hepatic function abnormal

Adrenal insufficiency

Acute kidney injury
Colitis
Nausea

Dehydration

Febrile neutropenia

AE incidence chemotherapy

PSA: beta distribution
DSA: 80% to 120% of
mean

Vomiting

Hyponatraemia

Pneumonitis

Hepatic function abnormal

Adrenal insufficiency 5.3.3.3

Acute kidney injury
Colitis
Nausea

Dehydration

Febrile neutropenia

AE: adverse events; DSA: deterministic sensitivity analysis; NA: not applicable; PSA: probabilistic
sensitivity analysis; SE: standard error.
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Table 44. Summary of utilities and disutilities applied in the economic model

neutropenia

SE value (if
. Measurement of ..
. Mean applicable) or . Section in
Variable . uncertainty and
value uncertainty P Document B
distribution
measurement
Utilities
E:sg-;ression PSA: beta distribution
. o) 0,
health state [ [ ] DSA: 80% to 120% of B.3.4.4
o mean
utility
Post- i R
progression PSA: beta distribution
. (o) 0,
health state [ N DSA: 80% to 120% of B.3.4.4
o mean
utility
End of life PSA: beta distribution
utility [ N DSA: 80% to 120% of B.3.4.4
decrement mean
Adverse event disutilities
Vomiting 0.048 0.016 PSA: beta distribution B.3.44
Hyponatraemia 0.000 0.000 DSA: 80% to 120% of
Pneumonitis 0.037 0.004 mean
Hepatic 0.012
function 0.119
abnormal
Adrer?all 0119 0.012
insufficiency
A(_:ute kidney 0048 0.016
injury
Colitis 0.047 0.005
Nausea 0.048 0.016
Dehydration 0.119 0.012
Febrile 0.090 0.016
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Table 45. Summary of costs applied in the economic model

SE value (if
. Measurement of ..
. Mean applicable) or . Section in
Variable . uncertainty and
value uncertainty P Document B
distribution
measurement
Costs
First line treatment costs
Treatment arm: PSA: NA
Nivolumab cost per e NA DSA: 80% to 120% of B.3.5.1.1
dose mean
£1.77 £0.0012
per aose £1.77 £0.0012 DSA: 80% to 120% of 3.5.1.1
£1.77 £0.0012 mean
£8.58 £0.0010
Treatment and control £5.38 £0.0003 PSA: Gamma
arm: Cisplatin cost per £8.73 £0.0007 DSA: 80% to 120% of 3.5.1.1
dose mean
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SE value (if
. Measurement of .
. Mean applicable) or . Section in
Variable . uncertainty and
value uncertainty P Document B
distribution
measurement
First line treatment modifier
Treatment arm: N NA
Nivolumab
Treatment arm: N NA
Fluorouracil s
) PSA: NA
Control arm: L NA DSA: 80% to 120% of 3.5.1.1.1
Treatment arm:
. . mean
Cisplatin
Control arm: N NA
Fluorouracil
Control arm: Cisplatin N NA
Number of patients receiving subsequent treatment
Treatment arm: I NA
Nivolumab
Treatment arm: - NA
Docetaxel
Treatment arm: - NA
Paclitaxel NA 3.5.1.2
Control arm: [ | NA
Nivolumab
Control arm: Docetaxel l NA
Control arm: Paclitaxel [ ] NA
Subsequent treatment costs
Average cyclical cost: ] NA
Nivolumab
Average cyclical cost: £129.50 NA
NA
Docetaxel
Average cyclical cost: £191.62 NA
Paclitaxel
Treatment arm: £85.36 £17.07 PSA: Gamma 3.51.2
Weighted average DSA: 80% to 120% of
cyclical cost mean
(nivolumab)
Control arm: Weighted £826.80 NA PSA: NA
average cyclical cost DSA: 80% to 120% of
(taxane: docetaxel and mean
paclitaxel)
Health state costs
] I PSA: gamma
Pre-Progression health distribution B.3.51.2
state cost DSA: 80% to 120% of R
mean
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SE value (if
. Measurement of ..
. Mean applicable) or . Section in
Variable . uncertainty and
value uncertainty P Document B
distribution
measurement
[ [ ] PSA: gamma
Post-Progression distribution
health state cost DSA: 80% to 120% of
mean
I I PSA: gamma
. distribution
Terminal care costs DSA: 80% to 120% of B.3.5.1.3
mean
Adverse event costs
Hyponatraemia £1,164.14 £232.83
Pneumonitis £1,909.33 £381.87
Hepatic function £2,461.04 £492.21
abnormal PSA
Adrenal insufficiency | £2,079.75 £415.95 A gamma
distribution B.3.52
Acute kidney injury £1,961.20 £392.24 DSA: 80% to 120% of 00
Colitis £2,426.57 £485.31 mean
Nausea £471.95 £94.39
Dehydration £1,329.93 £265.99
Febrile neutropenia £4,755.76 £951.15

AE: adverse events;, DSA: deterministic sensitivity analysis; NA: not applicable; PSA: probabilistic

sensitivity analysis; SE: standard error.
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b) Please provide the selection criteria for the parameters to be included in

the PSA and deterministic sensitivity analyses (DSA).

The parameters excluded from the PSA are the components that make up first line
and second line treatment costs (except for the inputs sourced from eMIT whose
treatment costs have some level of uncertainty), lifetables and model settings. These
parameters are excluded based on the fact that they are fixed parameters, which do
not contain uncertainty with regards to this model. All parameters included in the

PSA are done so on the basis that some degree of uncertainty remains.

All parameters except for survival and PAS are included in the DSA. The parameters
included in the DSA are those parameters whose variation provides an insight into
the key drivers of cost-effectiveness in the model. Whilst survival is a key driver in
the model, sensitivity around the choice of extrapolation is explored extensively in

scenario analyses in the company submission.

B19. Drug acquisition costs derived from the electronic Market Information
Tool (eMIT) are not fixed costs and so they can be a parameter varied in the

DSA and PSA using SEs from eMIT. Please include in sensitivity analysis.

Response: The model has been adapted to allow drug acquisition costs from eMIT
to vary within the DSA and PSA.

Clarification questions Page 120 of 135



Model validation and transparency

B20. Priority question: Document B, Section B.3.10 of the CS states that, “A
technical review of the cost-effectiveness model was conducted by an

independent economist.”

a) Please provide further details of the questions and results of this validation
effort.

Response: The economic model was reviewed by a senior health economist,
independent to the team involved in developing the model itself. The approach
aligned with established Good Model Validation Practice guidance as presented by
ISPOR', NICE?, AdViSHE?® and TECH-VER.* The technical review focussed on
various areas including conceptual and internal validation. internal validation

comprised:

a. Technical pressure testing (or extreme values analysis) — model input
parameters are modified in such a way that their impact on results
should be immediately intuitive, enabling rapid identification of errors in

modelling logic

b. Directional input testing — modelled clinical input parameters are
modified individually and their directional relationship with cost and

QALY outcomes evaluated

b) Please confirm whether black and white-box tests to detect modelling

errors were conducted.

Response: As previously described, internal validity of the model was tested in line
with Blylkkaramikli et al.,3¢ and as such included ‘black-and-white’ tests to detect

modelling errors. Some examples include:
a. Setting treatment effects to 0
b. Setting discounting to 0%

c. Setting model inputs equal across treatment arms
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d. Setting costs to 0, increasing/decreasing costs per arm
e. Setting utilities to 0, increasing/decreasing utilities per arm

In each case, results were checked to ensure trends and model behaviour were as
expected. For example, when discounting was set to 0%, it was checked that
discounted costs and QALY's were equivalent to undiscounted; or for increasing
costs in the treatment arm only, no impact was observed on costs in the control

arm).

c) If no to b), to ensure the internal validity of the model, please complete (if
possible, by an independent reviewer) the Technical Verification (TECH-
VER) checklist which is a verification checklist to reduce errors in models
and improve their credibility (see: Buyukkaramikli, N. C., Rutten-van
Molken, M. P., Severens, J. L., & Al, M. (2019). TECH-VER: A verification
checklist to reduce errors in models and improve their credibility.
Pharmacoeconomics, 37(11), 1391-1408).

Response: Not applicable.

d) Please assess the external validity of model inputs, intermediate outcomes,

as well as final outcomes using:
i. Evidence used to develop the economic model
ii. Evidence not used to develop the economic model

Response: As described within the company submission, SLRs were undertaken for
economic models (Section 3.1, Appendix H), health-related quality of life (Section

3.4.1, Appendix G), and cost and healthcare resource use (Section 3.5, Appendix I).
No relevant UK studies in first line advanced or metastatic OSCC were identified that

could be used for external validation.

In terms of validation for model output survival, Table 67 of the company submission
(reproduced below in Table 46) explores this against CheckMate 648 trial data. It
can be observed that there is only small variation between CheckMate 648 trial data

and model output, indicating the model represents the available data well.
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Note that validation versus TA submissions is discussed in question B21 below.

Table 46. Comparison of economic model output with CheckMate 648 data

NIVO+CHEMO CHEMO
PLD Ps:; roival g':;f"t Ty || gn:tiilt
urves Curves
1 year | | | | | |
2 years | | | | | |
(O] 3 years - - - - - -
5 years B | | B I I
10 years B I I B I I
1 year | | | | | |
2 years | | | I I I
PFS | 3years [ ] [ ] [ ] [ ] [ ] [ ]
5 years l - - l - -
10 years B I I B I I

CHEMO: chemotherapy; NIVO: nivolumab; OS: Overall survival; PFS: Progression-free survival; PLD: Patient-
level data

B21. Please provide cross validations, i.e., comparisons with other relevant
NICE TAs such as TA737, and elaborate on the identified differences
regarding:

a) Model structure and assumptions
b) Input parameters related to:
i. Clinical effectiveness
ii. Health state utility values
iii. Resource use and costs
iv. Estimated (disaggregated) outcomes per comparator/ intervention

Response: The only relevant NICE appraisal for first line advanced or metastatic
OSCC is TA737 for pembrolizumab.® As such, model inputs and outputs relating to
NIVO+CHEMO cannot be cross-validated. From TA737, data relating to

Clarification questions Page 123 of 135



pembrolizumab + 5FU +cisplatin, and 5FU + cisplatin, have been assessed as these

are the relevant treatment regimens in the current appraisal (Table 47).6

Table 47. Comparison of the models applied in the company submission and TA737

Current appraisal

TA737 original company
submission®

Model structure and assumptions

Model structure

3 state partitioned survival model
(progression-free, progressed
disease, death)

3 state partitioned survival model
(progression-free, progressed
disease, death)

Time horizon

Lifetime

Lifetime

Cycle length

1 week no half-cycle correction

1 week with half-cycle correction

Utility source

CheckMate 648 EQ-5D-3L

KEYNOTE-590 EQ-5D-3L

Cost source

eMIT and BNF for acquisition costs;
administration costs, adverse event
costs, disease management costs
from NHS reference costs

eMIT and BNF for acquisition costs;
administration costs, adverse event
costs, disease management costs
from NHS reference costs

Duration of
treatment effect

No treatment waning

No treatment waning in company
base case

Treatment pathway

Subsequent treatments in line with
clinical practice (based on clinical
expert opinion)

Subsequent treatments in line with
those from KEYNOTE-590

Safety

Adverse event incidence from
CheckMate 648

Adverse event incidence from
KEYNOTE-590

Stopping rule

Stopping rule based on treatment
specific time on treatment curves

Pembrolizumab not administered
beyond 24 months, cisplatin to 6
cycles, 5-FU to 25 cycles

Clinical effectiveness

PFS efficacy KM data (CheckMate 648) to 6.9 KM data (KEYNOTE-590) to 10
months, followed by generalised weeks, followed by log-logistic
gamma distribution for the treatment | distribution, since first tumour
arm and Weibull distribution for the assessment at week 9
control arm

OS efficacy KM data (CheckMate 648) to 6.9 KM data (KEYNOTE-590) to 40
months, followed by generalised weeks, followed by log-logistic
lognormal distribution for the models, established via clinical
treatment and control arm validity and AIC/BIC

HRQoL

Health state utility
values

By progression status, [JJJlil pre-
progression, [l post-progression,
with end-of-life decrement (i)

Time-to-death utilities, values
redacted

Age-related
disutility

Utilities not adjusted by UK general
population

Utilities adjusted by UK general
population

Resource use and costs

Time on treatment

Time on treatment curves applied to
both arms, based on CheckMate 648
(mean ToT from TA737 used to

Time on treatment applied to both
arms, based on KEYNOTE-590
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derive PEMBRO + CHEMO time on
treatment curve)

Relative dose
intensity/ treatment
modifier

Dose intensity applied to all arms,
based on CheckMate 648 for NIVO +
CHEMO and CHEMO. PEMBRO +
CHEMO assumed equivalent to
NIVO + CHEMO

Relative dose intensity applied to
both arms, based on KEYNOTE-
590. Values redacted

Healthcare
resource use

Aligns between treatment and
control arms

Aligns between treatment and
control arms

Pre-progression
healthcare resource
use (per cycle)

0.08 CT scan

0.33 full blood count
0.33 renal function test
0.33 hepatic function test
0.25 consultation visit

0.08 CT scan

0.33 full blood count
0.33 renal function test
0.33 hepatic function test
0.25 consultation visit

Post-progression
healthcare resource
use (per cycle)

0.08 CT scan

1 full blood count

1 renal function test

1 hepatic function test
0.25 consultation visit

0.08 consultation visit

Administration costs
for first line
treatments*

Cisplatin + 5FU, SB14Z (NHS
reference costs) at first attendance
Nivolumab, SB12Z (NHS reference
costs) on day 15 per cycle, and
SB14Z (NHS reference costs) on
day 1 per cycle.

In both PEMBRO + cisplatin + 5FU,
and cisplatin + 5FU, SB14Z (NHS
reference costs) at first attendance

Acquisition costs for
first line treatments®

BNF for nivolumab and
pembrolizumab, eMIT for
chemotherapy components

BNF for pembrolizumab, eMIT for
chemotherapy components

Terminal care cost

Based on Georghiou et al. (2014),%7
adjusted for inflation

Based on TA522,38 adjusted for
inflation.

Adverse events

Incidence from CheckMate 648, with
the most common grade 3—-4 drug-
related serious adverse events from
all treatment arms included.
Incidence for PEMBRO + CHEMO
taken from TA737. One-off cost and
disutility applied on incidence of
adverse event. Adverse events only
associated with first line treatment,
and only occur on treatment
initiation. Costs based on NHS
reference costs and literature.3940
Disutility based on TAs,*!:42
literature*® and assumptions.

Incidence from KEYNOTE 590, one-
off cost and disutility applied. Cost
based on mean duration and NHS
reference costs. Utility based on
KEYNOTE 590 data, time to death
approach.

eMIT databases

*detail of costs themselves not incorporated herein, due to updates in NHS reference cost and

Note that the data from TA737 presented in this table relates to the original company submission,
and not any updates following ERG/NICE review.

Disaggregated outcomes from TA737 are redacted, and therefore, cannot be

compared. Total and incremental LY/QALY/costs from the current appraisal versus
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TAT737 are explored within B.3.10.3 of the company submission and are reproduced

below (Table 48). Overall, predicted LY and costs are broadly comparable.

Table 48. Comparison of outcomes for cisplatin and fluorouracil

TA7374
Current appraisal

Company ERG
Total CHEMO [ ] 1.37 NR
LYs Intervention [ ] 2.13 NR
Incremental costs (£)* [ ] 27,165 28,007
Incremental QALYs [ ] 0.63 0.54
* applies PAS for intervention arms

B22. Table 56 in the CS (Document B, Section B.3.6) lists the assumptions
applied in the economic model. Please modify this table by providing a column
for 'Area’. For example, assumptions made about utilities would be classified
under 'HRQolL'.

Response: Please find the table as requested below.

Table 49. Assumptions applied in the economic model

Area Assumption Rationale

Baseline parameters |Baseline parameters | Although there may be differences between

are derived from characteristics in CheckMate 648 and OSCC patients
CheckMate 648 in UK clinical practice, these can be considered
cohort, which is small. Sensitivity analyses (probabilistic and
assumed to be deterministic) have been conducted to assess the

reflective of patients | impact of variability in these parameters.
seen in UK clinical
practice for the
anticipated MA.

Model settings/ The model applies a | Previous OC evaluations assessed by NICE had

structure weekly cycle length, |applied weekly cycle lengths, which was considered
which is assumed to | appropriate by ERG.%21.2245 This cycle length is short
be sufficiently enough to reflect the treatment cycles for patients
granular to accurately |and reflects the frequency of follow-up for patients
reflect costs and and reflects the frequency of follow-up for patients
benefits when and a realistic minimum time during which symptoms
modelling OC. or response can change.

Model settings/ To reflect the nature | This assumption has been validated by clinicians and

structure of OC and available |is in line with other HTAs and economic analyses

evidence, the model |assessing the OC population.
assumes that OC
phases are

consecutive, and
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Area Assumption Rationale
patients cannot revert
to pre-progression
from more advanced
phases of the
disease.
Efficacy Identification of most | Extensive analyses have been undertaken to identify
appropriate survival appropriate and conservative survival curves
curves describing describing NIVO+CHEMO efficacy, with reference to
PFS, and OS inform |the guidance from the NICE Decision Support Unit
extrapolation (DSU)?* and Bagust and Beale (2014)*6. The
approach and identified survival extrapolations have
been validated by clinical and health economic
experts. However, to address the uncertainty around
this parameter, scenario analyses have been
conducted by applying alternative assumptions
around extrapolations, as presented in Section
B.3.3.1.
Efficacy Efficacy has been During CheckMate 648, the two measures of
based on BICR- response of PFS were comparable. However, BICR
assessed data, rather |was designated as the primary endpoint and may be
than investigator- considered slightly more conservative.
assessed data
Safety As a simplification, it | The maijority of patients during CheckMate 648 have
is assumed that all discontinued treatment within the current database
adverse events occur |lock, so that the data can be considered an accurate
in the first cycle of reflection of the safety profile. AEs are often only
treatment. observed to occur soon after treatment initiation, so
that this may not be well reflected by assuming a
constant rate per cycle.
HRQoL It was assumed that | This is based on evidence observed during

health state utilities,
pre-progression, post-
progression and the
disutility of death, are
the same for the
treatment and control
arm.

CheckMate 648, described in Section B.3.4.2.

Treatment costs

It was assumed that
patients receiving
pembrolizumab in
combination with
chemotherapy
experience missing or
delayed doses in line
with nivolumab during
CheckMate 648.

Currently, there is no published data available to
inform proportion of received doses of
pembrolizumab. As the mechanism of action is
similar, this seems an appropriate assumption.

Health state costs

The health state
resource use is
derived from evidence
presented in TA737.

Robust estimates of health state resource use for
patients in this setting are not publicly available, given
the limited alternative treatment available for which
evidence may have previously gathered. In order to
provide relevant economic evaluations and facilitate
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Area

Assumption

Rationale

comparison between these appraisals, health state
resource use from TA737 is applied.

Treatment pathway

Subsequent treatment
for NIVO-CHEMO and
PEMBRO+CHEMO is
assumed to be single
agent taxane (equal
use of paclitaxel and
docetaxel).

During CheckMate 648, taxane use reflected around
70% of subsequent systemic therapy use, indicating
the plausibility of this assumption. Docetaxel and
paclitaxel have similar efficacy and cost.

Treatment pathway

Subsequent treatment

This aligns with the current UK treatment pathway

for CHEMO is and is aligned with budget impact assumptions
assumed to applied during TA707.22
nivolumab
monotherapy.

Safety AE utility decrement | Values were assumed for those AEs where published
values were assumed |data was not available. However, deterministic
for certain AEs. sensitivity analysis has been presented to show the

impact of AE utility decrements.
Efficacy No treatment waning |Evidence supports a robust and durable treatment

has been assumed.

effect lasting beyond discontinuation for
immunotherapies.*” Further, during TA737, the
committee concluded that all scenarios provided
plausible estimates of overall survival and the
treatment waning scenarios were not greatly different
from those without treatment waning.® This is of
particular relevance given the low long-term hazard in
the CHEMO arm of CheckMate 648.

Clarification questions

Page 128 of 135




Other

B23. Priority question: Please provide all details of the communication
between the company and clinical and health economic experts. Please
include anonymised information about the clinical experts, detailed minutes of
the face-to-face meeting and/or teleconference, list of expert recommendations

and justifications for clinical assumptions and inputs used in the model.

Response: An advisory board was held on 14 July 2021 by BMS comprising of
clinicians and an economist,® with the aim of developing insight to support the NICE
submission for nivolumab with platinum-based chemotherapy for the treatment of
advanced unresectable, recurrent or metastatic previously untreated oesophageal
squamous cell carcinoma (OSCC). The board explored key themes developed by
BMS around specific issues related to the clinical positioning and economic strategy
and shared published results from the CheckMate 648 trial to gain feedback on how

they resonated with clinicians and economists.

Details of the attendees and summaries of the discussions held during the meeting

are provided in the advisory board report.®

A list of the experts’ recommendations and justifications for clinical assumptions and

inputs used in the model are provided in Table 50.
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Table 50. Expert recommendations from the advisory board

Assumption

Justification

UK clinical practice

Data regarding squamous GC can be
considered comparable to OSCC

The REAL2 study,’® shows that squamous GC
and OC are comparable.

There were no additional treatments to be
considered for the treatment of advanced,
previously untreated OSCC, beyond the
doublet and triplet regimens presented.

Confirmed by the clinicians and aligned with
NICE guidance at the time of the advisory board.

If nivolumab combination therapy was
approved as a first-line treatment, then a
nivolumab-containing second-line therapy
would not be offered. It was generally believed
that a docetaxel or paclitaxel-containing
regimen would be offered in the second-line
after a nivolumab-containing first-line regimen.

Current NICE clinical guidance and clinical expert
opinion.

CheckMate 648

Eligibility criteria and baseline patient
characteristics representative of patients seen
in UK clinical practice

Clinical expert opinion

There is no difference between OSCC patients
from Asia or Europe.

Clinical expert opinion

The safety profile for nivolumab with
chemotherapy was not a concern for the
clinicians as they would be expecting AEs with
both immunotherapies and chemotherapy and
so would select and treat patients accordingly.

Clinical expert opinion

Survival modelling

The survival data presented from CheckMate
648 aligned with the experts expectations.

Clinical expert opinion

In lethal cancer, patients who survive beyond
18-24 months are considered long-term
survivors and would stop immunotherapy at
this stage

Product SmPCs and guidance, and expert
opinion.

Resource use in patients surviving beyond 24
months would be fairly intensive, as patients
may still be symptomatic

Clinical expert opinion

it would be appropriate to use long-term
clinical data from other nivolumab indications
to validate the hazard profile evolution

Clinical expert opinion

The Weibull and Gompertz estimates were
thought to be the most similar to current
clinical practice in the UK

Clinical expert opinion

Cost-effectiveness modelling

Published utility values from a squamous
gastric cancer population would be appropriate
to include in the model for external validation
or to inform post-progression data gaps.

The GO2 trial in upper GI cancer reported utility
as a primary endpoint and was suggested as a
good source.*8

Clarification questions

Page 130 of 135




Section C: Textual clarification and additional points

Appendices

C1. Appendix C (Nivolumab draft SmPC, provided as a separate document to the
main CS) appears to be work in progress, showing several instances of tracked

changes. Please provide the final version of this document, without tracked changes.

Response: The final version of the SmPC is provided with this response.
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The technical team have identified a couple of other questions and would
be grateful for your answer:

« Please confirm the formulations used to inform the following unit drug

costs:

o Oxaliplatin

o Docetaxel

o Paclitaxel
Drug Dose required Formulation
Paclitaxel 166.4 mg 100mg/16.7ml *2
Docetaxel 125 mg 160mg/8ml *1
Oxaliplatin (FOLFOX) 141.4mg 200mg/40ml *1
Oxaliplatin (XELOX) 216.31mg 200mg/40ml *1 plus

50mg/10ml *1

« Please could the company clarify the PAS price per vial as reported
in Table 1 of Document A and Table 2 of Document B as the values
appear to be the value of the PAS discount itself and do not align
with the PAS cost reported in Table 46 of Document B.

PAS = Il

List Price PAS price in CS Correct PAS price
Doc A, Table Nivolumab: Nivolumab: £- Nivolumab: £-
1 £2,633 per 240 | per 240 mg vial; per 240 mg vial;
mg vial; £1,097 £- per 100 £ per 100 mg
per 100 mg mg vial; £- vial; £ per 40
vial; £439.00 per 40 mg vial. mg vial.
per 40 mg vial.
Doc B, Table Nivolumab: Nivolumab: £jll | Nivolumab: £}
2 £2,633 per 240 | per 240 mg vial; per 240 mg vial;
mg vial; £1,097 £- per 100 f per 100 mg
per 100 mg mg vial; £- vial; £ per 40
vial; £439.00 per 40 mg vial. mg vial.
per 40 mg vial.
Doc B, Table 240 mg - 240mg - I | 240mg -
46 £2,633.00

The PAS was incorrectly displayed in Doc A, Table 1 and Doc B, Table 2 but
correctly in Doc B, Table 46. The PAS was correctly applied in the company’s
model.
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Nivolumab in combination for untreated advanced unresectable recurrent or metastatic oesophageal
squamous cell carcinoma [ID2712]

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.

About you

1-Your name E—
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2. Name of organisation

Guts UK Charity

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

Guts UK are a charity that fundraises for research and provides information to help people manage
diseases and conditions affecting the digestive tract, liver and pancreas. The charities mission is to

e Provide expert information: Information is power! When armed with information, patients can take
control of their health and make informed decisions. We do this by information leaflets sent to
patients and sold to hospitals, our website and social media accounts. Guts UK also produce a
biannual magazine.

¢ Raise public awareness: Guts UK research shows that 58% of people are embarrassed to talk
about their digestive condition or symptoms. 51% of people delay seeking advice for their
symptoms for over 6 months. When the Guts UK roadshow comes to town, we empower people to
seek help. We also fund science of digestion events to increase knowledge.

Fund life-changing & life-saving research: Guts UK is the only UK charity funding research into the
digestive system from top to tail. It's time the UK got to grips with guts!

4b. Has the organisation
received any funding from the
manufacturer(s) of the
technology and/or comparator
products in the last 12

months? [Relevant

To be fully transparent with this process Guts UK are founder members of the Less Survivable Cancers
Taskforce (LSCT) and whilst Guts UK have not received any direct funding from the manufacturers in the
last 12 months LSCT may have. As LSCT is a separate concern no details of funding amounts can be
provided as this is commercially sensitive information.
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manufacturers are listed in the

appraisal stakeholder list.]

If so, please state the name of
manufacturer, amount, and

purpose of funding.

4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

Guts UK has no links at all with the tobacco industry

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

We asked within support groups for people living with oesophageal cancer and cancer between the
stomach and gullet (gastro-oesophageal junction) to get in touch to share their story of living with or caring
for someone diagnosed with these cancers. We also asked if anyone had experience of Nivolumab in
combination with other chemotherapy for oesophageal cancer (cancer between the stomach and gullet.)
We have also developed surveys in the past, but these were not successful in getting responses.

Understandably, it is difficult for people to input time into submissions with advanced cancer, so we also
searched for qualitative studies for quality of life and life experience of people diagnosed with these
cancers to understand their experience. We also interviewed support group leaders who help people living
with oesophageal cancers and have lived experience themselves.

Living with the condition

6. What is it like to live with the

condition? What do carers

Oesophageal cancer and cancer between the stomach and gullet are two of six less survivable cancers,
for which there are no screening tools to identify them widely used, and as early symptoms are vague,
people are frequently diagnosed late, when treatment options are limited. The chance of surviving beyond
five years with oesophageal cancer is approximately 15 out of 100 people diagnosed. Often patients and
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experience when caring for

someone with the condition?

their families have limited time together, as many as 7 in 10 (Humphreys E et al 2020) people are
diagnosed at a stage (lll or IV) when it has spread to the lymph nodes and has spread to nearby organs
and distant body sites.

Larsen et al (2020) reported "patients with oesophageal cancer are putting their ordinary lives on hold

and experiencing the meal as a battleground during treatment. Patients strive to maintain autonomy, gain
control, and take ownership and their suffering was associated with symptoms and side effects of
treatment, which affect their and their relatives’ social world and relationships." For people with
oesophageal cancer swallowing problems can be severe even at times people are unable to swallow their
own saliva and this is associated with pain, reflux and indigestion. These symptoms severely affect quality
of life, lead to weight loss and fatigue. Not only does eating provoke symptoms but the diet can
significantly change not only in texture but food choices are affected by the side effects of treatment.
People with cancer also may have a feeding tube and if the cancer is not curable a stent to open the
oesophagus and help with swallowing.

Fatigue is a major symptom that people with these cancers experience. When | was told, “You'll feel a bit
of fatigue,” you automatically think, ‘Ah yeah, so I'll feel a bit tired.” But fatigue is totally different—

you have to explain that it's a total knackered—all over. And you haven’t done anything, but suddenly
you're knackered and you don’t know why. And it plays on your mind, where you’re saying, ‘What’'s gone
wrong now that I’'m suddenly like this?’ (Bennett et al 2020.)

Symptoms have wider impact on quality of life and will affect social activities such as eating with family,
enjoyment of food and attending social events. Sharing food and meal provision is an important aspect of
family care provision and loss of weight and inability to enjoy meals is often distressing to both the person
with cancer and their families and carers. Often people can manage only small portions of food or fluids, if
any, and this impacts on eating out as some facilities will not cater for those requirements — some people
do not want to make a fuss, so don’t go out. With limited lifespan it is extremely important that people
living with these cancers enjoy time with their family and controlling tumour progression can help people
to participate. Non curative treatments are difficult to tolerate alongside physically debilitating symptoms
make it impossible to continue working or take part in social events for some people.
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Awareness of a poor prognosis and the demanding treatment pathways triggered psychological distress,
as patients gave expressions of their feelings of vulnerability. (Larson 2020)

Bennett AE, O'Neill L, Connolly D, et al. Perspectives of Esophageal Cancer Survivors on Diagnosis, Treatment, and
Recovery. Cancers (Basel). 2020;13(1):100. Published 2020 Dec 31. doi:10.3390/cancers13010100

Larsen MK, Schultz H, Mortensen MB, Birkelund R. Patients' Experiences With lliness, Treatment, and Decision-Making for
Esophageal Cancer: A Qualitative Study in a Danish Hospital Setting. Glob Qual Nurs Res. 2020;7:2333393620935098.
Published 2020 Jun 29. doi:10.1177/2333393620935098

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

Current treatments are challenging to experience, and they are not always effective. People with cancer
feel that the treatment schedule constantly interrupts their normal everyday life and this is particularly true
of chemotherapy (Larsen et al 2020). Decision making regarding treatment can be a burden for some
people with respect to complexity of the treatment and side effects, people often have not heard the
medical terminology and people will often defer decisions about treatment to their healthcare practitioners
(Larsen et al 2020)

8. Is there an unmet need for

patients with this condition?

There are few effective treatments for these cancers that are available so yes there is an unmet need.
There are relatively few options in advanced disease and is usually chemotherapy, radiotherapy or a
combination of both — Nivolumab, being immunotherapy will be an addition to a new type of treatment for
these cancers.
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Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

Nivolumab is a different type of treatment that works in a different way to current treatments.

Patients are wanting as many options as possible, they are very aware of survival ratio’s and know that
one type of treatment doesn’t fit all. It is very important to them that there are alternatives or additional
treatments.

The additional treatment does not impact on current chemotherapy treatment time as it is given
consecutively with chemotherapy.

Disadvantages of the technology

10. What do patients or carers
think are the disadvantages of

the technology?

Immunotherapy may have different side effects to current therapy.

The additional treatment does not change treatment time as it is given consecutively with current
treatment.

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.

All groups of people will benefit from this treatment. Some however due to age, fithess and other
underlining comorbidities might suffer from different side effects.
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Equality

12. Are there any potential It might be challenging for hard-to-reach community groups to access information due to language

equality issues that should be barriers. Inequalities may be particularly true of squamous cell carcinoma as there is an increased
risk of this cancer with traditional use in some cultures of areca nut. Culture may also play a part as
some cultures may be reluctant to visit their GP or be registered. Also, inequalities in health in respect
considering this condition and to cancer mean that people from the most deprived areas are more likely to be diagnosed later as
people have reduced ability and opportunity to access healthcare. This is particularly true of
oesophageal and stomach cancer.

taken into account when

the technology?

Other issues

13. Are there any other issues Yes, these cancers are difficult for GPs to identify or suspect symptoms are due to cancer at an early

that you would like the stage.

committee to consider? Quality of life vs treatment all depends on the patients functional fitness and nutritional status, ability to eat
or if they are using a feeding tube and also family can provide peer pressure too.

Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

e These cancers are less survivable cancers, for which there are no screening tools to identify them which are widely used and they
are frequently diagnosed late, when the treatment options are limited.

e People with lived experience of these cancers strive to maintain fithess and gain control of their situation and their suffering is
associated with symptoms and treatment side effects, which massively affects their quality of life, social experience and relationships
with family and carers.
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e With a life limited condition it is extremely important that people living with these cancers enjoy time with their family and this
treatment could help people participate and provide them with valuable time.

e This treatment works by a different mechanism and offers another option for treatment where there are currently few options
available.

e Patients will always look for hope in new treatments, or trials for themselves and others

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. If possible, it also includes the ERG’s
preferred assumptions and the resulting incremental cost-effectiveness ratios (ICERs).

Section 1.1 provides an overview of the key issues. Section 1.2 presents the key model outcomes.
Section 1.3 discusses the decision problem, Section 1.4 issues relate to the clinical effectiveness, and

Section 1.5 issues relate to the cost effectiveness while a summary in presented in Section 1.6.

Background information on the condition, technology and evidence and information on key as well as
non-key issues are in the main ERG report, see Sections 2 (decision problem), 3 (clinical effectiveness)
and 4 (cost effectiveness) for more details.

All issues identified represent the ERG’s view, not the opinion of the National Institute for Health and

Care Excellence (NICE).

1.1 Overview of the ERG’s key issues

Table 1.1: Overview of Key Issues

ID2712

Summary of issue

Report Sections

1

Uncertainty as to the appropriate comparators dependent
on PD-L1 status

Executive summary:

Table 1.2
Main report:
Section 2.3
Section 3.2
Section 3.3
Section 3.4
Section 4

There is limited evidence to support the comparability of
the PD-L1 >10% CPS populations in the two trials used in
the ITC analysis.

Executive summary:

Table 1.3

Main report:
Section 3.4

It is unclear which ITC method, constant HR or time
varying HRs formed the base case for the analysis.

Executive summary:

Table 1.4

Main report:
Section 3.4.3
Section 4

There is uncertainty as to the nature and effectiveness of
subsequent therapy.

Executive summary:

Table 1.5
Main report:
Section 3.2
Section 4.2.2
Section 4.2.6
Section 4.2.9

There is uncertainty as to long term OS and the treatment
effect of nivolumab + chemotherapy versus
chemotherapy.

Executive summary:

Table 1.6
Main report:
Section 3.2
Section 4.2.6
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ID2712 | Summary of issue Report Sections
6 There is uncertainty as to how long-term OS for the Executive summary:
comparison of nivolumab + chemotherapy versus Table 1.7
pembrolizumab + chemotherapy. Main report:
Section 3.4
Section 4.2.6
7 There is uncertainty as to how all-cause mortality should | Executive summary:
be incorporated in the model. Table 1.8
Main report:
Section 4.2.6.2
8 There is uncertainty as to whether health state utilities Executive summary:
should be treatment dependent or incorporate a terminal Table 1.9
care decrement. Main report:
Section 4.2.8
9 There is uncertainty as to the appropriate method and Executive summary:
value of any adjustment to cost due to delayed or missed Table 1.10
doses. Main report:
Section 4.2.9.3
10 Calculations were missing from the model, which reduces | Executive summary:
transparency and makes updating difficult. Table 1.11
Main report:
Section 4.2.9.1
Section 4.2.9.4
Section 5.3
11 Health state costs were estimated from an out-of-date Executive summary:
source. Table 1.12
Main report:
Section 4.2.9
12 Errors, which underestimated the cost of PEMBRO- Executive summary:
CHEMO and prevented the PSA for PEMBRO-CHEMO | Table 1.13
comparison. Main report:
Section 6
CPS = combined positive score; HR = hazard ratio; ITC = indirect treatment comparison; OS = overall survival;
PD-L1 = programmed death ligand 1

1.2

Overview of key model outcomes

NICE technology appraisals compare how much a new technology improves length (overall survival)
and quality of life (QoL) in a quality-adjusted life year (QALY). An ICER is the ratio of the extra cost
for every QALY gained.

Overall, the technology is modelled to affect QALY's by:
e Increasing overall survival (OS) and thus increasing time alive and delaying terminal care
e Increasing progression-free survival (PFS) and thus increasing time in the higher utility health
state
Overall, the technology is modelled to affect costs by:
e Increasing PFS and thus increasing time in the lower cost health state as well as reducing the
rate of relatively expensive subsequent immunotherapy
e Increasing OS and thus increasing time alive and delaying terminal care
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The modelling assumptions that have the greatest effect on the ICER are:

e Choice of OS curve

e How subsequent treatment is modelled in terms of type, effectiveness and cost

1.3

The decision problem: summary of the ERG"’s key issues

The decision problem addressed in the company submission (CS) is broadly in line with the final scope
issued by NICE. However, there is uncertainty regarding the appropriate comparators according to
programmed death ligand 1 (PD-L1) status (Table 1.2).

Table 1.2: Key issue 1: Uncertainty as to the appropriate comparators dependent on PD-L1

status

Report Section

Section 2.3, Section 3.2, Section 3.3, Section 3.4 and Section 4

Description of issue and
why the ERG has
identified it as important

Pembrolizumab is listed as a comparator in the NICE scope.
however, the company argue that it is not SoC because it was
recommended too recently (20 October 2021) and so, although
they conduct a sophisticated ITC, they consign a cost
effectiveness analysis to a scenario.

The company acknowledge that the appropriate population for
the comparison of nivolumab to pembrolizumab is PD-L1 >1%
TC and >10 CPS squamous histology population given that the
former is required for nivolumab and the latter for
pembrolizumab. However, PD-L1 >1% TC status is unknown in
the pembrolizumab trial, KEYNOTE-590 and only mixed
histology (including adenocarcinoma) PFS data are available.
Nevertheless, the ERG agrees with the company that the
nivolumab and pembrolizumab datasets are comparable enough
(mixed histology might lead to an underestimate of the
effectiveness of pembrolizumab) for an ITC and support the
general methodological approach taken by the company for this
ITC.

Given that pembrolizumab is not a comparator in the PD-L1
>1% TC and <10 CPS, the only comparator is chemotherapy.
The ERG requested that an analysis of CheckMate 648 be
performed in this population, but the company refused to do this.
Also, the HR for OS for CPS <10% appears to be higher than for
PD-L1 >1% TC population.

What alternative approach
has the ERG suggested?

Pembrolizumab should be a comparator for the PD-L1 >1% TC
and >10 CPS population.
A separate analysis of CheckMate 648 trial and cost

effectiveness analysis based on this should be conducted for the
PD-L1 >21% TC and <10 CPS population.

What is the expected effect
on the cost effectiveness
estimates?

Nivolumab has been shown to be dominated by pembrolizumab.

The ICER versus chemotherapy is likely to go up in the PD-L1
>1% TC and <10 CPS population.

What additional evidence
or analyses might help to
resolve this key issue?

A separate analysis of CheckMate 648 trial and cost
effectiveness analysis based on this should be conducted for the
PD-L1 >1% TC and <10 CPS population.

tumour cells

CPS = combined positive score; ERG = Evidence Review Group; HR = hazard ratio; ICER = incremental
cost effectiveness ratio; ITC = indirect treatment comparison; NICE = National Institute for Health and Care
Excellence; OS = overall survival; PD-L1 = programmed death ligand 1; SoC = standard of care; TC =
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The clinical effectiveness evidence: summary of the ERG’s key issues
A full summary of the cost effectiveness evidence review conclusions can be found in Section 3.6 of

this report. The ERG identified two major concerns with the evidence presented on the clinical

effectiveness: the limited evidence of comparability of the PD-L1 >10% CPS population in the two
trials included in the indirect treatment comparison (ITC) analysis (see Table 1.3), and the lack of clarity
on ITC method used as the base case for the analysis (see Table 1.4).

Table 1.3: Key issue 2: Limited evidence of comparability of the PD-L1 >10% CPS population

in the two trials included in the ITC analysis

Report Section

Section 3.4

Description of issue and
why the ERG has
identified it as important

The NMA feasibility assessment is based on the comparison of
characteristics of populations that are beyond the scope of the
analysis. Differences were also identified in study design, patient
eligibility and treatment characteristics.

The available baseline characteristics for KEYNOTE-590 are for
patients in the ITT population which includes patients with SCC
or adenocarcinoma, located on the oesophagus or
gastroesophageal junction, and patients beyond PD-L1 >10%
(CPS) expression. The company does not specify if the baseline
characteristics of CheckMate-648 presented in the NMA
feasibility assessment refer to the study’s entire population or the
PD-L1 >10% (CPS) population.

What alternative approach
has the ERG suggested?

Only the populations in the scope of the ITC should be used for
the feasibility assessment i.e., OSCC with PD-L1 >10% (CPS)
expression, where data are available.

What is the expected effect
on the cost effectiveness
estimates?

The effect on the cost effectiveness is difficult to predict.

What additional evidence
or analyses might help to
resolve this key issue?

The ERG recommends the use of baseline characteristics of the
narrower population from the CheckMate 648 RCT, within the
scope of the ITC.

The ERG recognises the lack of evidence regarding the
KEYNOTE-590 RCT.

CPS = combined positive score; ERG = Evidence Review Group; ITC = indirect treatment comparison;
ITT = intention to treat; PD-L1 = programmed death ligand 1; NMA = network meta-analysis; OSCC =
Oesophageal squamous cell carcinoma; RCT = randomised controlled trial; SCC = squamous cell carcinoma

Table 1.4: Key issue 3: Lack of clarity on ITC method used as the base case for the analysis

Report Section

Section 3.4.3 and Section 4

Description of issue and
why the ERG has
identified it as important

It was unclear which ITC method, constant HR or time varying
HRs formed the base case for the analysis, based on the CS and
clarification letter response.

The appropriateness of each method, conceptually and
statistically, are based on contradicting assumptions and will
affect the fitness of the models as well as their validity in both
clinical and cost effectiveness sections.

What alternative approach
has the ERG suggested?

The company must clarify which method was used, what were
the underlying conceptual assumptions and what statistical tests
were used.
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Report Section Section 3.4.3 and Section 4

What is the expected effect | The effect on the cost effectiveness is difficult to predict.
on the cost effectiveness
estimates?

What additional evidence | In the FAC the company have provided clarification that the time
or analyses might help to varying method was used.

resolve this key issue?
ERG = Evidence Review Group; HR = hazard ratio; ITC = indirect treatment comparison.

L5 The cost effectiveness evidence: summary of the ERG’s key issues

A full summary of the cost effectiveness evidence review conclusions can be found in Section 6.4 of
this report. The company’s cost effectiveness results are presented in Section 5, the ERG’s summary
and detailed critique in Section 4 (see ERG comment), and the ERG’s amendments to the company’s
model and results are presented in Section 6. The main ERG results are reproduced using confidential
Patient Access Schemes (PASs), i.e. for pembrolizumab, in a confidential appendix. The key issues in
the cost effectiveness evidence are discussed in Tables 1.5 to 1.11.

Table 1.5: Key issue 4: There is uncertainty as to the nature and effectiveness of subsequent
therapy

Report Section Section 3.2, Section 4.2.2, Section 4.2.6, and Section 4.2.9
Description of issue and The precise nature of subsequent therapy in NHS clinical
why the ERG has practice is unknown. In CheckMate 648, of those who received

identified it as important subsequent therapy, I 2od Bl of NIVO-+CHEMO and
CHEMO patients received an anti-PD(-L)1, but in the economic
model it is assumed that these proportions are zero and 100%
respectively. In TA737, the committee acknowledged that this
assumption was probably the best reflection of clinical practice.
However, this implies that the treatment effect from the trial is
liable to be biased upwards because the NIVO+CHEMO patients
who received a subsequent anti-PD(-L)1 will have better
outcomes and the CHEMO patients who did not receive a
subsequent anti-PD(-L)1 will have worse outcomes than would
be expected in clinical practice. There are methods for adjusting
for treatment switching as set out in TSD 16 and Ouwens 2021
that could reduce this bias.

What alternative approach | The ERG suggested adjusting the CheckMate 648 outcomes for
has the ERG suggested? subsequent anti-PD(-L)1 treatment in order to better reflect
clinical practice, but the company did not perform this analysis,
appearing to misinterpret the question.

What is the expected effect | The ICER versus CHEMO is likely to increase.
on the cost effectiveness
estimates?

What additional evidence | An analysis is required of the CheckMate 648 to adjust outcomes
or analyses might help to for subsequent anti-PD(-L)1 treatment for treatment switching as
resolve this key issue? set out in TSD 16 and Ouwens 2021 that could reduce this bias.

CHEMO = chemotherapy; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio;
NHS = National Health Service; NIVO+CHEMO = nivolumab + chemotherapy; PD-L1 = programmed
death ligand 1; TA = technology appraisal; TSD = technical support document
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Table 1.6: Key issue 5: There is uncertainty as to long term OS and the treatment effect of
nivolumab + chemotherapy versus chemotherapy

Report Section

Section 3.2 and Section 4.2.6

Description of issue and
why the ERG has
identified it as important

The company argued that the reducing hazard rate observed in
the CHEMO arm is implausible and, on that basis, choose a
semi-parametric modelling approach with a cut-off of 6.9
months, using the K-M data before and a parametric model after
this cut-off. Little justification is provided for the implausibility,
the most plausible explanation appearing to be the effect of
subsequent systemic therapy, especially anti-PD(-L)1. However,
the most appropriate method of addressing any bias due to this
would be to adjust for treatment switching, but only to better
reflect clinical practice, is not performed and might actually
reduce the treatment effect, as set out in key issue 4.

There is also no clear demonstration of lack of fit of parametric
models to the OS data and no consideration of more complex
spline-based models for PFS. Landmark analysis of CheckMate
648 and parametric OS functions seem to provide reasonable
correspondence not only between CheckMate 648 and
parametric extrapolation, but also between these and other trial
evidence, casting doubt on the implausibility of the reducing
hazard rate.

Finally, despite the observation of decreasing CHEMO OS
hazard and approximation of survival up to year 3 in the trial, the
company reject any treatment waning. In TA737 this was
considered reasonable for PEMBRO versus CHEMO and the
ERG consider that the evidence of treatment waning from
CheckMate 648 even earlier is compelling.

What alternative approach
has the ERG suggested?

The ERG base case employs parametric modelling using the
default company models and with treatment waning that starts at
2.5 years and gradually increases until there is no treatment
effect (HR=1) by year 4.

What is the expected effect
on the cost effectiveness
estimates?

The ICER increases.

What additional evidence
or analyses might help to
resolve this key issue?

See key issue 4 regarding subsequent therapy. Spline-based
models might also be considered.

CHEMO = chemotherapy; ERG = Evidence Review Group; HR = hazard ratio; ICER = incremental cost-
effectiveness ratio; K-M = Kaplan-Meier; OS = overall survival; PD-L1 = programmed death ligand 1;
PEMBRO = pembrolizumab; PFS = progression-free survival; TA = technology appraisal

Table 1.7: Key issue 6: There is uncertainty as to long-term OS and PFS for the comparison of
nivolumab + chemotherapy versus pembrolizumab + chemotherapy

Report Section

Section 3.4 and Section 4.2.6

Description of issue and
why the ERG has
identified it as important

The company stated in the ITC HRs for pembrolizumab +
chemotherapy versus chemotherapy were applied to the survival
curves for chemotherapy to estimate the survival curve for
pembrolizumab + chemotherapy in the comparison with
nivolumab + chemotherapy. However, in the CS the gamma
model for the ITC was presented, in the Appendix C the best
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Report Section

Section 3.4 and Section 4.2.6

fitting model was the log-logistic, but in the clarification letter
response the company stated that the Weibull and the lognormal
were used to be consistent with the base case semi-parametric
models. Also, only one set of survival values were presented in
the model, which hinders transparency and the nivolumab +
chemotherapy and pembrolizumab + chemotherapy OS curves
were found to cross, which is inconsistent with the HRs for
nivolumab + chemotherapy versus pembrolizumab +
chemotherapy, which are all above 1 up to 48 months.

What alternative approach
has the ERG suggested?

The ERG base case employs the default company parametric
model for nivolumab + chemotherapy OS and applies the HRs
for nivolumab + chemotherapy versus pembrolizumab +
chemotherapy to this OS curve using a method as set out by the
company in the response to clarification.

What is the expected effect
on the cost effectiveness
estimates?

LYs and therefore QALY's for pembrolizumab + chemotherapy
go up and cost goes down, so that nivolumab + chemotherapy
remains less effective, but becomes a little cheaper.

What additional evidence
or analyses might help to
resolve this key issue?

Clarification on the method of implementation of the HRs from
the ITC would be helpful.

adjusted life year

CS = company submission; ERG = Evidence Review Group; HR = hazard ratio; ITC = indirect treatment
comparison; LY = life year; OS = overall survival;, PFS = progression-free survival; QALY = quality-

Table 1.8: Key issue 7: There is uncertainty as to how all-cause mortality should be

incorporated

Report Section

Section 4.2.6.2

Description of issue and
why the ERG has
identified it as important

The company add all-cause mortality as opposed to using it in
the model to prevent implausibly low mortality with any OS
extrapolations.

What alternative approach
has the ERG suggested?

The ERG has conducted a scenario by removing all-cause
mortality.

What is the expected effect
on the cost effectiveness
estimates?

The ICER decreases slightly.

What additional evidence
or analyses might help to
resolve this key issue?

Either the company should provide a better justification for the
method used or change how all-cause mortality is incorporated in
the model.

ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; OS = overall survival

Table 1.9: Key issue 8: There is uncertainty as to whether health state utilities should be
treatment dependent or incorporate a terminal care decrement

Report Section

Section 4.2.8

Description of issue and
why the ERG has
identified it as important

A concern of the ERG is that all of the health state values, as
well as the TTD ones were all higher for chemotherapy than
nivolumab + chemotherapy, albeit it by a very small amount, but
the company chose the treatment-independent ones from the
progression-based as opposed to TTD analysis. Also, the PD-L
1>1% values were not used in the model. Despite stating that a
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Report Section

Section 4.2.8

progression-based analysis was chosen, it is unclear why a
terminal care decrement was applied, which would seem
consistent with a TTD approach.

What alternative approach
has the ERG suggested?

Use of treatment specific utilities including for terminal care
decrement.

What is the expected effect
on the cost effectiveness
estimates?

Uncertain.

What additional evidence
or analyses might help to
resolve this key issue?

Regression analysis with all three clinically relevant covariates
1.€., health state, treatment, and TTD. Reconsideration of the
choice of AE disutilities with justification.

death

AE = adverse event; ERG = Evidence Review Group; PD-L1 = programmed death ligand 1; TTD = time to

Table 1.10: Key issue 9: There is uncertainty as to the appropriate method and value of any
adjustment to cost due to delayed or missed doses

Report Section

Section 4.2.9.3

Description of issue and
why the ERG has
identified it as important

The company have reduced the cost of each component of the
treatment combination according to what they state is the
proportion of doses delayed. It does not seem to make sense to
assume that a delayed dose would cost zero and also is
inconsistent with an RDI approach that reduces cost according to
missed doses, as appears to have been the method used in
TA737.

What alternative approach
has the ERG suggested?

The ERG has used RDI data from the CSR and a plausible
assumption as to how to calculate average RDI per component.

What is the expected effect
on the cost effectiveness
estimates?

The ICER increased a little.

What additional evidence
or analyses might help to
resolve this key issue?

Either the company provides better explanation and justification
for the method used or uses the RDI approach with the best
available data from the trial.

CSR = clinical study report; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio;
RDI = relative dose intensity; TA = technology appraisal

Table 1.11: Key issue 10: Calculations were missing from the model, which reduces

transparency and makes updating difficult

Report Section

Section 4.2.9.1, Section 4.2.9.4 and Section 5.3

Description of issue and
why the ERG has
identified it as important

The Data Library tab contains the results of calculations instead
of the calculations and original input data. This has made it
difficult to interrogate and to update e.g., with more recent costs,
or changes to subsequent treatment mix.

What alternative approach
has the ERG suggested?

The ERG has made an assumption about how the costs of
subsequent treatment were calculated in order to replace with
alternatives.

What is the expected effect
on the cost effectiveness
estimates?

Greater confidence in and updated/better estimates of cost. The
effect on the ICER might be small.
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Report Section

Section 4.2.9.1, Section 4.2.9.4 and Section 5.3

What additional evidence
or analyses might help to
resolve this key issue?

The company to incorporate all calculations and input data for
these calculations in the model.

ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio

Table 1.12: Key issue 11: Health state costs were estimated from an out-of-date source

Report Section

Section 4.2.9

Description of issue and
why the ERG has
identified it as important

Use of older or incorrect Department of Health Drugs and
pharmaceutical eMIT costs with no details of any calculations
incorporated in the economic model.

What alternative approach
has the ERG suggested?

The ERG has updated all NHS reference costs to 2019/20 costs
and eMIT costs to 2021 costs. The ERG has been unable to
update the costs in the model as there are no details of
calculations.

What is the expected effect
on the cost effectiveness
estimates?

Estimates are up to date.

What additional evidence
or analyses might help to
resolve this key issue?

The company to provide updated analyses using more current
cost data.

Service

eMIT = electronic marketing information tool; ERG = Evidence Review Group; NHS = National Health

Table 1.13: Key issue 12: Errors, which underestimated the cost of PEMBRO-CHEMO and
prevented the PSA for PEMBRO-CHEMO comparison.

Report Section

Section 6

Description of issue and
why the ERG has
identified it as important

The cost of PEMBRO-CHEMO was underestimated, which
could be traced to three errors:

1) a50% discount on the price of pembrolizumab

2) inappropriate distribution for unit cost of pembrolizumab
and fluorouracil, which caused an error in the PSA

3) in the PSA only the cost in the first cycle of
pembrolizumab is included. This was traced to an error
generated in cell L546 in the ‘Survival’ tab, related to
the estimation of time on treatment (ToT). The ERG
notes that this error is not generated in the deterministic
case, but is related to a function in the VBA, which
estimates a random value from a lognormal given that
ToT is estimated using the exponential distribution i.e.,
with one parameter (the rate). This function requires a
mean and standard error, but the cell that should contain
the standard error is blank. In fact, it appears that the
standard errors and covariance matrices for most of the
survival distributions are missing in the ‘Survival’ tab.

What alternative approach
has the ERG suggested?

Errors 1 and 2 were corrected, but the third could not be.

What is the expected effect
on the cost effectiveness
estimates?

Unlikely to have much of an effect.
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Report Section Section 6

What additional evidence | The company needs to fix any errors.
or analyses might help to
resolve this key issue?

ERG = Evidence Review Group; NHS = National Health Service

1.6 Summary of the ERG’s view

The estimated ERG base case ICER for NIVO-CHEMO versus CHEMO, based on the ERG preferred
assumptions highlighted in Section 6.1, was £49,980 (deterministic) and £49,629 (probabilistic) per
QALY gained. The probabilistic ERG base case analyses indicated cost effectiveness probabilities of
0.0%, 0.8% and 52.2% at willingness-to-pay (WTP) thresholds of £20,000, £30,000, and £50,000 per
QALY gained.

The estimated ERG base case ICER for NIVO-CHEMO versus PEMBRO-CHEMO, based on the ERG
preferred assumptions highlighted in Section 6.1, was £290,554 (SW quadrant) (deterministic) (see
Table 1.13). The ERG could not produce a probabilistic value given an error in the PSA (See Table
1.13).

The most influential adjustments were implementing treatment waning from 2.5 to 4 years and using
the log-logistic distribution for estimating OS and lognormal for PFS in both NIVO-CHEMO and
CHEMO arms. Table 1.13 shows how individual adjustments impact the results, plus the combined
effect of all adjustments. The ICER increased most in the ERG scenario analysis (conditional on the
ERG base case) using the subsequent therapy mix from the CheckMate 648 trial data.

Table 1.14: Summary of ERG’s preferred assumptions and ICER

Technologies Incremental Incremental | ICER
cost (£) QALYs (£/QALY)
Company’s base case
NIVO-CHEMO versus CHEMO ' ' 33357
Corrected end-of-life utility decrement (no effect on company base case)
NIVO-CHEMO versus CHEMO ' ' 33357
Matter of judgement 1: use lognormal for PFS and log-logistic for OS (key issue 5)
NIVO-CHEMO versus CHEMO ' ' 38,177
Matter of judgement 2: application of treatment waning from 2.5 to 4 years (key issue 5)
NIVO-CHEMO versus CHEMO ' ' 39,337
Matter of judgement 3: treatment-dependent utility values used (key issue 8)
NIVO-CHEMO versus CHEMO ] ' | 34,965

Matter of judgement 4: cost of therapy reduced according to RDI calculated by ERG (key
issue 9)

NIVO-CHEMO versus CHEMO ] ] [ 35,109
ERG base case (Changes 1-4)

NIVO-CHEMO versus CHEMO ' ' | 49,017
ERG base case probabilistic (1,000 runs)

NIVO-CHEMO versus CHEMO ' ' | 49,629

Company base case (deterministic)
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Technologies Incremental Incremental | ICER
cost (£) QALYs (£/QALY)
NIVO-CHEMO versus PEMBRO-CHEMO e e Dominated

ERG base case (removed 50% PEMBRO discount; log-logistic HRs for NIVO-CHEMO versus
PEMBRO-CHEMO with log-logistic OS curve for NIVO-CHEMO) (deterministic)

NIVO-CHEMO e e 290,554
(SW
quadrant)

CHEMO = chemotherapy; ERG = Evidence Review Group; HR = hazard ratio; ICER = increment cost-
effectiveness analysis; NIVO = nivolumab; OS = overall survival; PEMBRO = pembrolizumab; PFS =
progression-free survival; QALY = quality-adjusted life year; RDI = relative dose intensity
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Table 2.1: Statement of the decision problem (as presented by the company)

Final scope issued by NICE

Decision problem addressed in
the CS

Rationale if different from the final
NICE scope

ERG Comment

without nivolumab, such as:
Doublet treatment with
fluorouracil or capecitabine +
cisplatin or oxaliplatin
Triplet treatment with
fluorouracil or capecitabine +
cisplatin or oxaliplatin +
epirubicin

For tumours that express PD-
L1 with a CPS of 10 or more:
Pembrolizumab with platinum-
and fluoropyrimidine-based
chemotherapy

without nivolumab, such as:
Doublet treatment with
fluorouracil or capecitabine +
cisplatin or oxaliplatin

For tumours that express PD-L1
with a CPS of 10 or more:
Pembrolizumab with platinum-
and fluoropyrimidine-based
chemotherapy

based triplet therapy is not commonly
used in UK clinical practice. During
TA737, the clinical expert stated that
triplet therapy is no longer standard of
care as it does not provide additional
efficacy and increases toxicity. The
committee concluded that a dual
chemotherapy regimen would be the
appropriate comparator for TA737.
This aligns with expert advice
provided to BMS. Hence, assessment
of epirubicin-based triplet therapy may
not be relevant to decision making for
this appraisal.

Population Adults with unresectable Adults with unresectable The evidence provided in this The narrower population
advanced, recurrent or advanced, recurrent or submission is derived from the pivotal | considered in the CS is in
metastatic, previously metastatic previously untreated | CheckMate 648 trial, which line with the anticipated
untreated OSCC OSCC with tumour cell PD-L1 demonstrates that the marketing authorisation for

expression >1%. nivolumab.
population is also in line with the
expected EMA licensing.

Intervention Nivolumab in combination As per NICE scope N/A: as specified in the draft SmPC The intervention is in line
with fluoropyrimidine- and with the NICE scope
platinum-based chemotherapy

Comparator(s) | Platinum-based chemotherapy | Platinum-based chemotherapy It should be noted that epirubicin- The comparators are in line

with the NICE scope apart
from the absence of triplet
treatment, but the ERG can
confirm that the FAD for
TA737 reported that it was
not considered as standard
care'. However, although
pembrolizumab with
chemotherapy is a
comparator for the subgroup
defined by PD-L1 CPS at
least 10 and TC at least one,
the data for pembrolizumab
with chemotherapy in the
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Final scope issued by NICE

Decision problem addressed in
the CS

Rationale if different from the final
NICE scope

ERG Comment

Further, it should also be noted that
pembrolizumab was only recently
recommended by NICE (October
2021) and is hence not yet SoC

ITC included all CPS at least
10 regardless of TC due to
lack of data on the PD-L1
CPS at least 10 and TC at
least one subgroup. Also,
because pembrolizumab with
chemotherapy is only
recommended for this
subgroup and nivolumab
with chemotherapy appears
not to be cost effective
versus pembrolizumab with
chemotherapy, nivolumab
with chemotherapy would
need to be compared to
chemotherapy using data
from the other subgroup i.e.,
TC at least one and CPS less
than 10, which has not been
done

QOutcomes The outcome measures to be As per NICE scope Not applicable; additional relevant The outcomes reported are in
considered include: clinical outcomes are presented, line with the NICE scope
0S including duration of response,
PFS objective response rate, complete
Response rate response rate and partial response rate
Adverse effects of treatment
HRQoL
Economic The reference case stipulates As per NICE scope N/A — in line with the NICE final The economic analysis is in
analysis that the cost effectiveness of scope line with the NICE reference

treatments should be expressed

case
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Final scope issued by NICE

Decision problem addressed in
the CS

Rationale if different from the final
NICE scope

ERG Comment

in terms of incremental cost
per quality-adjusted life year.
The reference case stipulates
that the time horizon for
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 NHS and PSS perspective.
The availability of any
commercial arrangements for
the intervention, comparator
and subsequent treatment
technologies will be taken into
account

Subgroups to
be considered

If evidence allows subgroups
by degree of PD-L1 expression
and cancer histology will be
considered.

If appropriate, the appraisal
should include consideration
of the costs and implications of
additional testing for

biological markers but will not
make recommendations on
specific diagnostic tests or
devices.

Guidance will only be issued
in accordance with the

Pre-defined subgroups are
presented for PD-L1 >1% and
all randomised patients, in line
with the NICE scope

The costs for PD-L1 screening
are included

As 98% of the patients included in
CheckMate 648 study histologically
have OSCC, no further subgroup
analysis was conducted for the purpose
of cost effectiveness modelling

No cost effectiveness

analyses were presented for
any pre-defined subgroups.

However, given that
pembrolizumab with
chemotherapy is only
recommended for the

subgroup PD-L1 CPS at least

10, the ITC and the cost

effectiveness analysis versus

pembrolizumab with

chemotherapy are effectively
in the subgroup of PD-L1 TC
at least one and CPS at least
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Final scope issued by NICE Decision problem addressed in | Rationale if different from the final | ERG Comment
the CS NICE scope

marketing authorisation. 10. As stated above, there
Where the wording of the should also be a comparison
therapeutic indication does not with chemotherapy in the
include specific treatment PD-L1 TC at least 1 and CPS
combinations, guidance will be less than 10 subgroup.
issued only in the context of
the evidence that has
underpinned the marketing
authorisation granted by the
regulator

Special None specified. None identified. N/A — in line with the NICE final N/A

considerations scope

including

issues related

to equity or

equality

Based on Table 1 and Section B.1 of the CS?

BMS = Bristol-Myers Squibb; CHEMO = chemotherapy; CPS = combined positive score; CS = company submission; EMA = European Marketing Authorisation, ERG =
Evidence Review Group; FAD = Final Appraisal Document; HRQoL = health-related quality of life; ITC = indirect treatment comparison; N/A = not applicable; NHS = National
Health Service; NICE = National Institute of Health and Care Excellence; NIVO-CHEMO — nivolumab + chemotherapy; OS = overall survival; OSCC = oesophageal squamous
cell carcinoma; PD-L1 = programmed death ligand 1; PFS = progression-free survival; PSS = Personal Social Services; SoC = standard of care; SmPC = summary of product
characteristics; TA = technology appraisal; TC = tumour cells; UK = United Kingdom
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2.1 Population

The population defined in the National Institute for Health and Care Excellence (NICE) final scope is:
adults with unresectable advanced, recurrent or metastatic, previously untreated oesophageal squamous
cell carcinoma (OSCC).* The population in the company submission (CS) is limited to: “adults with
unresectable advanced, recurrent or metastatic previously untreated OSCC with tumour cell PD-LI
expression >1%.”* According to the company, the decision problem (DP) addressed in the CS is
narrower than that specified in the NICE final scope, and is in line with the population recruited to the
CheckMate 648 trial and the expected European Marketing Authorisation (EMA) licensing (Table 1 of
the CS).?

A marketing authorisation application was submitted to the EMA for nivolumab in combination with
fluoropyrimidine- and platinum-based combination chemotherapy for the first-line treatment of adult
patients with unresectable advanced, recurrent or metastatic OSCC with tumour cell programmed death
ligand 1 (PD-L1) expression >1% in _ (Table 2 of the CS).?> A positive opinion from the
Committee for Medicinal Products for Human Use (CHMP) was received by the company in
February 2022.* ° The company anticipates regulatory approval and marketing authorisation for
nivolumab in combination with fluoropyrimidine- and platinum-based combination chemotherapy for
the first-line treatment of adult patients with unresectable advanced, recurrent or metastatic oesophageal
squamous cell carcinoma (OSCC) with tumour cell PD-L1 expression >1% in || | i (Table 2 of
the CS).?

The clinical effectiveness systematic literature review (SLR) of the CS? describes baseline
characteristics and outcomes for the subgroup of patients with PD-L1 >1% as well as all randomised
patients in the included trial (CheckMate 648%7). However, only patients with PD-L1 combined positive
score (CPS) >10% from CheckMate 648 were included in the indirect treatment comparison (ITC) for
comparison with pembrolizumab, a subpopulation of the group of patients with PD-L1 >1%? (discussed
further in Section 3.4 of this report).

2.2 Intervention

The intervention (nivolumab in combination with fluoropyrimidine- and platinum-based chemotherapy)
is in line with the NICE final scope.

The recommended dose of nivolumab is 240 mg every 2 weeks or 480 mg every 4 weeks administered
intravenously over 30 minutes in combination with fluoropyrimidine- and platinum-based
chemotherapy.? Treatment with nivolumab is recommended until disease progression, unacceptable
toxicity or up to 24 months in patients without disease progression.®

As outlined in the Summary of Product Characteristics (SmPC), management of adverse
reactions (including pneumonitis, diarrhoea, colitis, increased aspartate aminotransferase/alanine
aminotransferase = [AST/ALT], hyperbilirubinemia, increased creatinine, hypothyroidism,
hyperthyroidism, adrenal insufficiency, diabetes, hypophysitis, rash, Stevens-Johnson syndrome, toxic
epidermal necrolysis or myocarditis) may require dosing delay or permanent discontinuation depending
on individual safety and tolerability.’

According to the company, assessment of PD-L1 status is not part of current clinical practice for patients
with OSCC in the United Kingdom (UK). The company anticipates that this will change in light of the
availability of pembrolizumab for patients with PD-L1 CPS >10.!
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2.3 Comparators

The description of the comparators in the NICE scope is as follows:

. Doublet treatment with fluorouracil or capecitabine plus cisplatin or oxaliplatin
. Triplet treatment with fluorouracil or capecitabine plus cisplatin or oxaliplatin plus epirubicin

For tumours that express PD-L1 with a CPS of 10 or more:
. Pembrolizumab with platinum- and fluoropyrimidine-based chemotherapy

The company chose comparators as per the scope except for triplet treatment. This included doublet
treatment, which was considered standard care in the Final Appraisal Document (FAD) of Technology
Assessment (TA) 737'. Doublet treatment was the comparator in the CheckMate 648 trial i.e.,
fluorouracil 800 mg/m2/day intravenous (IV) Day 1 through Day 5 + cisplatin 80 mg/m2 IV on Day 1
of a 4-week cycle, although clinical experts in TA737 stated that oxaplatin was more commonly used
than cisplatin. In fact, the company clinical experts concluded that capecitabine + oxaliplatin (XELOX)
would be the primary comparator, given better tolerated and with a shorter infusion time. Therefore, the
company conducted a scenario cost effectiveness analysis with XELOX as comparator, assuming only
a difference in cost of treatment and that the intervention would be nivolumab added to XELOX. An
additional scenario was nivolumab+FOLFOX versus FOLFOX. However, the committee in TA737 also
concluded ‘“that there was comparable efficacy between the different dual regimens and that which
combination the model used had little effect on the cost-effectiveness estimate. It therefore concluded
that, although it was not reflective of clinical practice, it was appropriate to use [the dual regimen of
cisplatin and fluorouracil as used in KEYNOTE-590] for decision making.” (page 20-21)'.

The company also stated that pembrolizumab was not yet standard of care (SoC) because recommended
to recently i.e., October 2021, although an ITC and cost effectiveness analysis based on the ITC were
conducted.

ERG comment: The ERG considers that the comparator of doublet therapy for the PD-L1 >1% was
appropriate. The ERG can see no reason to contest the conclusions of the committee in the FAD for
TA737, which means that the doublet treatment in CheckMate 648 is the appropriate chemotherapy
comparator. The ERG considers that pembrolizumab ought to be an additional comparator for >1% and
PD-L1 (CPS) >10 because it is in the scope and has been recommended by NICE, regardless of current
uptake. In the response to clarification the company confirmed that the population of PD-L1 >1% TC
and >10 CPS population is relevant to both comparators, but the populations of PD-L1 >1% TC and
less than 10 CPS is relevant to only chemotherapy. On this basis, the ERG requested that the company
perform an effectiveness analysis:

e  versus pembrolizumab for the PD-L1 >1% TC and =10 CPS population, to which the company
replied that these data are not provided in KEYNOTE-590, precluding such a comparison. The
company went on to argue that the PD-L1 >1% TC and >10 CPS population in CheckMate 648
would “...enrich the population with those patients likely to have best response by both PD-LI
assessment criteria. As this enriched subgroup would be compared against the published
KEYNOTE-590 PD-L1 CPS >10%, which would include patients with PD-L1 TC < 1%, this would
be a biased comparison.” They also stated that “Clinically, this subpopulation does not exist as
medical decisions which drug to use would be based on CPS or TC.” Nevertheless, the company
provided an ITC analysis versus pembrolizumab for the PD-L1 >1% TC and >10 CPS population,
although with a note of caution given that “...only an overlap analysis could be conducted as PD-
L1 TC >1% data was not available from KEYNOTE-590 (see Table 6 of updated Appendix L -
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NMA report).” It appears that the term ‘overlap analysis’ simply refers to the discrepancy in PD-
L1 status between the two trials. The company also pointed out that the data from KEYNOTE-590
were not from OSCC, but “mixed histology”. The ERG interprets this as referring to the inclusion
of adenocarcinoma. The issue of histology was referred to in the FAD for TA737: the clinical
experts “...explained that it is possible that people with squamous cell carcinoma (who appear to
be more sensitive to immunotherapies) would benefit more from pembrolizumab than people with
adenocarcinoma. However, the magnitude of benefit is smaller between the 2 cancer types when
CPS' is 10 or more.” The ERG therefore concludes that the effectiveness of pembrolizumab in the
index population i.e., OSCC might have been underestimated in the ITC (see Sections 3.3. and 3.4).
The size of this effect is unknown, although an indication might be obtained from the subgroup
analysis of KEYNOTE-590. The ERG requested an unredacted version, but this was not available.
However, although not mentioned in the response to clarification, Table 6 of updated Appendix L —
the network meta-analysis (NMA) report shows that the so-called ‘overlap analysis’ for overall
survival (OS) was in the OSCC subgroup, unlike the one for progression-free survival (PFS),
which is in the mixed histology population. This was clarified in the FAC.'® Therefore, for OS,
mixed histology is not a problem. In conclusion, lack of full information on PD-L1 status and
histology means that this is a key issue.

e  versus chemotherapy in the PD-L1 >1% TC and less than CPS <10% population, to which the
company replied that CheckMate 648 “is not powered for an analysis that would include fewer
patients as suggested when restricting further to patients with PD-L1 > 1% TC and CPS <10%.”
The company also stated that “the HR for OS for the patient population with CPS <10%, as
presented in Table 7.4.2.2-1 of the CSR, is and taking the confidence
interval into account comparable to PD-L1 <1% TC, _ as stated in Table
7.4.1.1-1, which suggests that an analysis as requested probably will not have a huge impact on
the results.” However, the ERG does not understand why comparison was made with the PD-L1
<1% tumour cell (TC) population given that this was not the one used in the CS, but the PD-L1
>1% TC instead, the hazard ratio (HR) for which at DBL _ is _
I 11 confidence interval (CI) for this does not include [JJJl| The company did reiterate that
chemotherapy is still standard of care (SoC) regardless of PD-L1 status. However, given that
pembrolizumab might have replaced chemotherapy in the PD-L1 >1% TC and >10 CPS
population, the lack of comparison with chemotherapy in the PD-L1 >1% TC and less than CPS

<10% population is a key issue.

Generally, the discrimination between these two populations is not only necessary because of potential
differences in effectiveness but is also made feasible in clinical practice by testing for both TC and CPS
being likely to be routine, as the company stated in response to clarification: “I¢ is likely that it will
become routine practice to assess both TPS and CPS during the same test to determine which OSCC
patients are suitable for either pembrolizumab or nivolumab treatment.”

2.4 Outcomes

The following outcome measures were listed in the NICE final scope:?
e OS
e PFS
e Response rate

Adverse effects of treatment

Health-related quality of life (HRQoL)
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The company’s outcomes as represented in the DP were in line with the NICE final scope.” All outcomes
listed in the scope were assessed in the CheckMate 648 randomised controlled trial (RCT). Additional
outcomes measured in CheckMate 648 included duration of response (DoR), time to second
progression (PFS2) time to second subsequent therapy (TSST) as well as further exploratory outcomes
including biomarker levels, immunogenicity and pharmacokinetics as described in the trial protocol.'!

ERG comment: The outcomes presented in the DP were in line with those listed in the NICE final
scope.

2.5 Other relevant factors

The NICE final scope stated that “If evidence allows, subgroups by degree of PD-LI expression and
cancer histology will be considered” and that “If appropriate, the appraisal should include
consideration of the costs and implications of additional testing for biological markers but will not
make recommendations on specific diagnostic tests or devices.”® Within their consideration of the DP
the company mentioned that pre-defined subgroups according to PD-L1 >1% status were presented (for
the CheckMate 648 RCT) and that the cost of screening for PD-L1 status was included (in the economic
analysis). In terms of subgroups based on cancer histology, the company stated that: “As 98% of the
patients included in CheckMate 648 study histologically have OSCC, no further subgroup analysis was
conducted for the purpose of cost-effectiveness modelling.”

The company claimed NICE end-of-life criteria for nivolumab with chemotherapy (Section B.2.13.4.3
of Document B).? The associated ERG critique can be found in Section 7 of this report.

According to the company, no equality issues related to the use of nivolumab with chemotherapy for
the treatment of adults with OSCC were identified or foreseen (CS, Section B.1.4).

E 13

ERG comment: The company’s “other considerations” presented as part of the DP were in line with
those stated in the NICE final scope in terms of population subgroups.
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3. CLINICAL EFFECTIVENESS

3.1 Critique of the methods of review(s)

The company conducted a SLR to evaluate the clinical effectiveness (efficacy and safety) of
interventions for first-line, advanced unresectable, recurrent or metastatic oesophageal cancer (OC),
with a focus on studies recruiting patients with OSCC.!? Section 3.1 critiques the methods of the review
including: the search strategy; study inclusion criteria; data extraction; assessment of risk of bias; and
data synthesis.

3.1.1 Searches

The following paragraphs contain summaries and critiques of all searches related to clinical
effectiveness presented in the CS.2 The Canadian Agency for Drugs and Technologies in
Health (CADTH) evidence-based checklist for the Peer Review of Electronic Search
Strategies (PRESS), was used to inform this critique.'> '* The CS? was checked against the Single
Technology Appraisal (STA) specification for company/sponsor submission of evidence.!> The ERG
has presented only the major limitations of each search strategy in the report.

Appendix E of the CS details the SLR undertaken to identify the clinical effectiveness
evidence (efficacy and safety) of interventions for the treatment of unresectable advanced recurrent or
metastatic previously untreated OSCC.'? The searches were conducted in January 2021, and updated in
October 2021. The same search strategies were used in the original SLR and the update.

A summary of the sources searched is provided in Table 3.1.

Table 3.1: Data sources for the clinical effectiveness systematic review (as reported in CS)

Resource Host/Source Date Ranges ’ Dates searched

Electronic databases

MEDLINE Ovid 1946-12.01.21 14.01.21
1946-01.10.21 04.10.21

Embase Ovid 1974-Week 2/2021 14.01.21
1974-01.10.21 04.10.21

Embase (conference search) Ovid 2019-Week 11/2021 | 17.03.21
2021-04.10.21 05.10.21

CENTRAL EBM (Ovid) to Dec 2021 14.01.21
to Oct 2021 04.10.21

Other

ClinicalTrials.gov Internet All to date Not stated

CENTRAL = Cochrane Central Register of Controlled Trials

ERG comment:

e Searches were undertaken to identify the clinical effectiveness evidence (efficacy and safety) of
interventions for the treatment of unresectable advanced recurrent or metastatic previously
untreated OSCC. The CS, Appendix E and the company’s response to clarification provided
sufficient details for the ERG to appraise the literature searches.> !> 16

e A good range of databases was searched, and searches for named conferences were conducted via
Embase. ClinicalTrials.gov was searched to identify trials with posted results that had not yet been
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released in an abstract or full-text publication. No Health Technology Assessment (HTA) resources
or other grey literature sources appear to have been searched.

e Searches were well-structured, transparent and reproducible.

e The search strategies combined terms for oesophageal cancer with neoplasm metastasis terms. A
good range of subject indexing terms (Medical Subject Headings (MeSH)/EMTREE) and free text
was used.

o Trials filters were used to limit the Embase and MEDLINE searches. The filters were not
referenced, so it was unclear whether they were published and objectively-derived. These filters
contained a facet which aimed to exclude other study designs using the Boolean NOT operator.
Although this was conducted cautiously, there is still a risk that potentially relevant records were
missed by this approach.

e Separate adverse events (AEs) searches were not performed. Guidance by the Centre for Reviews
and Dissemination (CRD) recommends that if searches have been limited by a study design filter,
additional searches should be undertaken to ensure that AEs that are long-term, rare or unanticipated
are not missed.!’

e Most searches were not limited by publication date. Conference proceedings searches had a 2019-
2021 date limit applied.

o MEDLINE and Embase searches were limited to English language publications only. The ERG was
concerned that limiting the searches to English language may have introduced potential language
bias. Current best practice states that ‘ Whenever possible review authors should attempt to identify
and assess for eligibility of all possibly relevant reports of trials irrespective of language of
publication’'® and that ‘research related to language bias supports the inclusion of non-English
studies in systematic reviews’.'>?°. The company was asked to assess the impact of this restriction
(clarification question AS). In their response, the company provided the number of hits for Embase
and MEDLINE for the January 2021 search for searches with and without the English language
restriction. This indicated that 235 (6%) studies from Embase and 274 (14%) from MEDLINE were
omitted on the basis of non-English language and were therefore not screened.'® This suggests that
the possibility of excluding relevant studies from the SLR (language bias) cannot be discounted.

o Appendix E states that ‘to further increase search sensitivity, reference lists of relevant SLRs and
meta-analyses identified in the database search were searched for relevant citations’.'> However,
as systematic reviews and meta-analyses were removed by the study design filters in the Embase
and MEDLINE searches, it is unclear how these were identified.

3.1.2 Inclusion criteria

As outlined above, the company performed an SLR to evaluate the evidence on clinical
effectiveness (efficacy and safety) of interventions for first-line, advanced unresectable, recurrent or
metastatic OC, with a focus on studies recruiting patients with OSCC.'* The study eligibility criteria for
the SLR are summarised in Table 3.2 below. Within the population domain, the ERG noted the
distinction between global inclusion criteria (i.e., OC in general) and OSCC-specific inclusion criteria.'?

Table 3.2: Eligibility criteria used in the SLR of clinical effectiveness evidence

Inclusion criteria Exclusion criteria

Population Global inclusion criteria None stated.
Adult patients with previously
untreated, unresectable advanced or
metastatic OC.

OSCC-specific inclusion criteria
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Inclusion criteria

Exclusion criteria

Adult patients with previously
untreated, advanced or metastatic
OSCC.

Interventions Any of the following as None stated.
monotherapy or in combination
with one or more of the other
treatments:
e Nivolumab
e Anthracycline
e (Capecitabine
e Carboplatin
e Cetuximab
e Cisplatin
e Docetaxel
e Epirubicin
e Exaliplatin
e Fluorouracil
e Ipilimumab
e Irinotecan
e Leucovorin
e Oxaliplatin
e Paclitaxel
e Pembrolizumab
Comparators e Placebo e Radiotherapy as monotherapy
e Observation e Radiotherapy in combination
e Physician’s choice with eligible interventions
e BSC
e Any intervention of interest
e Any treatment that facilitates an
indirect comparison
Outcomes Eligible studies reported at least | None stated.
one of the following outcomes:*
e OS
e DFS
e PFS
o TTP
e DMFS
In addition, the following
outcomes were extracted:
e Any AEs
e All-cause grade 3 or 4 AEs
e Overall discontinuations
Study design RCTs only Non-randomised studies
Language Studies published in English only Studies published in languages other
restrictions than English
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Inclusion criteria Exclusion criteria
Based on Table 1 of Appendix E of the CS'?
2Only efficacy outcomes were used for study selection. If reported, data on all eligible outcomes listed above
were extracted.?

AE(s) = adverse event(s); BSC = best supportive care; CS = company submission; DFS = disecase-free
survival; DMFS = distant metastasis-free survival; OC = oesophageal cancer; OS = overall survival; OSCC =
oesophageal squamous cell carcinoma; PFS = progression-free survival; RCT = randomised controlled trial;
SLR = systematic literature review; TTP = time to progression

ERG comment:

e The population specified for the clinical effectiveness SLR'? is similar to that defined in the NICE
final scope® except that recurrent disease is not mentioned within the inclusion criteria for the
SLR.!? However, the company specifies a population subgroup in the DP (OSCC with PD-L1 with
TC >1%). This population definition is in line with the anticipated marketing authorisation for
nivolumab.?

e The intervention described in the NICE final scope® and DP? is more specific than that specified
within the SLR study eligibility criteria.'?

e The comparators described in the NICE final scope® are more specific than those listed within the
SLR eligibility criteria;'? and the scope mentions a specific comparator for the population subgroup
(OSCC with PD-L1 CPS >10).2

e The SLR eligibility criteria for comparators do not discuss doublet and triplet therapies'? which is
given consideration in the DP (which concluded that triplet therapy was not favoured).> The broad
SLR criteria seem to imply that triplet chemotherapy would have been included.'?

e Some outcomes in the NICE final scope® are not mentioned in the SLR eligibility criteria (response
rate and HRQoL).!> However, a separate SLR was conducted for HRQoL (Appendix I).?!

e The number of included and excluded studies was unclear with discrepancy between the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) diagram and narrative
description in the CS.? The company clarified the relevant numbers of studies in their response to
clarification question A3'¢ (further detail is provided in Section 3.2.1 of this report).

e The SLR study design criteria specified RCTs only for inclusion'? and this approach may have
missed relevant data on AEs.

e The study selection process (described on page 9 of Appendix E) is satisfactory.'?

3.1.3 Critique of data extraction

Two independent reviewers extracted data into a Microsoft Excel workbook. Disagreements were
resolved by discussion or if necessary, by consulting a third reviewer. The list of data extracted from
each study is described on pages 9 to 10 of Appendix E. Study characteristics (as outlined in the
methods) are presented in a series of tables with an accompanying narrative summary on pages 13 to
32 of Appendix E."?

ERG comment: The data extraction process is satisfactory and has followed recommended good
practice in systematic reviews.??

3.1.4 Quality assessment

According to Document B of the CS (Section B.2.5),? the quality assessment of studies included in the
SLR was based on guidance from the CRD.!”. However, in Appendix E of the CS!? a separate
assessment was described, using the Cochrane Risk of Bias Tool (original version).?
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The checklist based on the CRD guidance included criteria relating to the following: randomisation;
allocation concealment; baseline comparability; blinding of participants, care providers and outcome
assessors; comparability of withdrawals; outcome measurement; and intention-to-treat (ITT) analysis.!’
There was no mention of the number of reviewers involved in applying the instrument, nor of the
approach used for deriving an overall risk of bias rating per study. The CRD-based quality assessment
checklist was only applied to the CheckMate 648 RCT (as shown in Table 7 of the CS) and not for all
studies included in the SLR as stated in Section B.2.5 of the CS.2

The Cochrane Risk of Bias Tool (original version) included seven domains relating to: sequence
generation; allocation concealment; blinding of participants and study personnel; blinding of outcome
assessors; incomplete outcome data; selective outcome reporting; and other sources of bias.?
Appendix E outlined the following approach for deriving the overall risk of bias for an individual RCT:

o low risk of bias (low risk of bias in all domains)
e unclear risk of bias (unclear risk of bias for one or more domains), and
e high risk of bias (high risk of bias for one or more domains)

Appendix E described the application of the tool, stating that two independent reviewers assessed the
risk of bias in the included RCTs. Disagreements were resolved by discussion or if necessary, by
consulting a third reviewer.'?

Twelve RCTs considered relevant to the submission (including CheckMate 648) were assessed using
the Cochrane Risk of Bias Tool (original version)? as shown in Figure 2 of Appendix E of the CS.!?

The results of both quality assessment methods together with the ERG critique are shown in
Section 3.2.4 of this report.

ERG comment: Although the quality assessment method as executed was not described in full in
Document B of the CS,? the overall approach was satisfactory and in line with recent recommendations
for good practice in systematic reviews.?? The choice of the Cochrane Risk of Bias Tool (although now
superseded by a more recent version®*) is appropriate for assessing risk of bias in RCTs. However, the
risk of bias assessment was conducted at the trial level rather than the outcome level (the latter being
suggested by Table 17 of Appendix E'? and recommended by Cochrane®). Furthermore, the specific
assessments covered under “Other sources’ of bias” (an optional domain) should be described as part
of the review protocol/methods according to Cochrane.?® It was apparent from Figure 2 in Appendix E
that whilst this domain was evaluated for each included RCT, precisely what was assessed was not
explained.'?

3.1.5 Evidence synthesis

Within the CS,? it was stated that pairwise meta-analysis was not undertaken because data from a direct
comparison between nivolumab with chemotherapy versus chemotherapy was only available from the
CheckMate-648 RCT.* 7 However, data from another RCT (KEYNOTE-590%) comparing
pembrolizumab with chemotherapy versus chemotherapy were combined with CheckMate 648 in an
ITC analysis. Further details are provided in Sections 3.3 and 3.4 of this report.
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3.2 Critique of trials of the technology of interest, their analysis and interpretation (and any
standard meta-analyses of these)

3.2.1 Study retrieval

The company confirmed the number of records retrieved and screened as part of their response to the
clarification letter (questions A3 and A9).!® In total, 7,634 records were identified from the combined
January 2021 and October 2021 database searches for the CS clinical effectiveness SLR. Following
deduplication, 2,489 records were removed, leaving 5,145 for title and abstract screening. As a result
of the latter, 4,786 records were excluded, and 362 full-text reports were assessed for eligibility (this
included three records identified from sources other than database searching). Of these, 297 records
were excluded because of irrelevant: study designs (n=16); populations (n=135); interventions (n=28);
outcomes (n=88); or because of other reasons (n=29); or article duplication (n=1). This left 65
records (reporting 43 unique trials) in the “global SLR” as described by the company,'? of which 18
records (reporting 12 unique trials) were considered as potentially relevant to the submission.!'® These
12 RCTs are described below (all recruited patients with OSCC unless otherwise stated):'?

e Bleiberg 1997 is a phase II RCT comparing cisplatin versus 5-FU + cisplatin.*®

o CheckMate 648 is a three-arm, open-label, phase III RCT comparing nivolumab + fluorouracil and
cisplatin (NIVO-CHEMO) versus nivolumab + ipilimumab versus fluorouracil and
cisplatin (CHEMO) in patients with unresectable advanced, recurrent or metastatic, previously
untreated OSCC.¢

e ESCORT-1*is a phase III, double-blind RCT comparing camrelizumab + cisplatin + paclitaxel
versus cisplatin + paclitaxel.?’

o Ezdinli 1980 is a three-arm, open-label, phase Il RCT comparing 5-FU versus methotrexate versus
adriamycin.”

e JUPITER-06 is a phase III, double-blind RCT comparing toripalimab + cisplatin + paclitaxel
versus cisplatin + paclitaxel.?

e KEYNOTE-590 is a phase III, double-blind RCT comparing pembrolizumab + cisplatin versus 5-
FU + cisplatin in patients with squamous cell carcinoma (SCC) or adenocarcinoma of the
oesophagus or gastro-oesophageal junction.?

o Lee 2015 is an open-label, phase II RCT comparing capecitabine + paclitaxel versus capecitabine
+ cisplatin.®

e Lorenzen 2009 is an open-label, phase II RCT comparing cetuximab + 5-FU + cisplatin versus 5-
FU + cisplatin.®!

e ORIENT-15 is a phase 111, double-blind RCT comparing sintilimab + cisplatin + paclitaxel versus
cisplatin + paclitaxel.*

e POWER is an open-label, phase III RCT comparing panitumumab + 5-FU + cisplatin versus 5-
FU + cisplatin.*

e  Wang 2017 is a three-arm, open-label, phase II RCT comparing two different dosing schedules of
recombinant human lymphotoxin-alpha derivative (thLTa-Da) + 5-FU + cisplatin versus a control
regimen consisting of 5-FU + cisplatin.>*

e Yao 2018 compared 5-FU+ paclitaxel or cisplatin+ paclitaxel versus cisplatin +
paclitaxel (methodological details not reported).

Of the above-listed RCTs, only CheckMate 648 provided data on the efficacy and safety of NIVO-
CHEMO compared with CHEMO in adults with unresectable advanced, recurrent or metastatic,
previously untreated OSCC.® As such, this was considered as the only RCT of direct relevance to this
appraisal. Further details of CheckMate 648 are summarised in this Section.
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A second RCT (KEYNOTE-590)* was included in the NMA of the CS? and is described in Section 3.3.

ERG comment: The number of records retrieved, screened and included from the database searches
for the clinical effectiveness SLR was not clear from the initial CS.2 However, the pertinent details were
clarified by the company’s response to the clarification letter (question A3) in which they provided
updated PRISMA flow diagrams for the January 2021 and October 2021 database searches. '

3.2.2 Summary of details for the CheckMate 648 RCT

The only identified direct data comparison regarding the efficacy and safety of NIVO-CHEMO versus
CHEMO in adult patients with unresectable advanced, recurrent or metastatic, previously untreated
OSCC was the CheckMate 648 RCT. This phase III, open-label RCT was conducted across 25
countries.

The objective of CheckMate 648 was to ascertain the efficacy and safety of NIVO-CHEMO compared
with CHEMO in adult patients with unresectable advanced, recurrent or metastatic, previously untreated
OSCC. The primary outcomes were OS and PFS, both in patients with PD-L1 expression >1%.
Secondary outcomes were: OS and PFS, both in all randomised patients; and objective response
rate (ORR) in patients with PD-L1 expression >1% as well as all randomised patients. Details of
exploratory outcomes as well as further details regarding the design and methods of CheckMate 648
are presented in Table 3.3.
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Table 3.3: Trial design and methods of the CheckMate 648 RCT

Parameter

Description

Trial objective

To evaluate the efficacy and safety of NIVO-CHEMO compared with CHEMO in adult patients with unresectable advanced,
recurrent or metastatic, previously untreated OSCC.

Trial design

Phase III, multicentre, randomised, open-label trial

N=939 patients randomised

Randomisation ratio 1:1:1.

Randomisation stratification variables: PD-L1 status; region; ECOG PS; number of organs with metastases

Trial registry
number

NCT03143153

Trial location

USA, Argentina, Austria, Brazil, Canada, Chile, China, Colombia, Czechia, Denmark, France, Hong Kong, Italy, Japan, Korea,
Mexico, Peru, Poland, Romania, Russia, Singapore, Spain, Taiwan, Turkey, UK (five centres in the UK, included
randomised patients)

Trial status Ongoing
Population Eligible:
(participant o Adult patients with unresectable advanced, recurrent or metastatic, previously untreated OSCC

eligibility criteria)

e Male or female at least 18 years of age

e Must have histologically confirmed SCC or adenosquamous cell carcinoma of the oesophagus (predominant squamous
differentiation)

e Patients must have unresectable advanced, recurrent or metastatic OSCC
e Patients must not be amenable to curative approaches such as definitive chemoradiation and/or surgery

e No prior systemic or anticancer therapy given as primary therapy for advanced, metastatic disease. Prior adjuvant,
neoadjuvant, or definitive, chemotherapy/radiotherapy/chemoradiotherapy for ESCC was permitted if given as part of curative
intent regimen and completed before enrolment. A minimum 24-week recurrence-free period was required after completion of
neoadjuvant or adjuvant chemotherapies or after completion of multimodal therapies for locally advanced disease.

e ECOGPSof0orl

e Patients must have at least one measurable lesion by CT or MRI per RECIST 1.1 criteria (radiographic tumour assessment
must be performed within 28 days prior to randomisation)

e Tumour tissues must be provided for biomarker analyses

e Patient must have PD-L1 expression classification >1% or <1% or indeterminate as determined by the central lab
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Parameter Description
Not eligible:
e Patients must have recovered from the effects of major surgery or significant traumatic injury at least 14 days before
randomisation
e Prior malignancy requiring active treatment within the previous 3 years except for locally curable cancers that have been
apparently cured, such as basal or squamous cell skin cancer, superficial bladder cancer or carcinoma in situ of the prostate,
cervix or breast
e Patients with active, known or suspected autoimmune disease. Patients with type I diabetes mellitus residual hypothyroidism
due to autoimmune thyroiditis only requiring hormone replacement, skin disorders not requiring systemic treatment are
permitted to enrol
e Patients with a condition requiring systemic treatment with either corticosteroids (>10 mg daily prednisone equivalent) or
other immunosuppressive medications within 14 days of start of study treatment. Inhaled or topical steroids and adrenal
replacement steroid doses >10 mg daily prednisone equivalent are permitted in the absence of active autoimmune disease
e Prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137 or anti-CTLA-4 antibody or any other antibody or
drug specifically targeting T-cell co-stimulation or checkpoint pathways
Intervention NIVO-CHEMO: Nivolumab at a dose of 240 mg administered IV over 30 minutes every 2 weeks (Q2W), with fluorouracil and
cisplatin administered every 4 weeks (Q4W)
Intervention 1 (n = 321%*): NIVO+CHEMO: nivolumab 240 mg Q2W IV + fluorouracil 800 mg/m2/day IV on Day 1 through Day
5 + cisplatin 80 mg/m2 IV Q4W on Day 1 of a 4-week cycle
Intervention 2 (n = 325%): NIVO+IPI nivolumab 3 mg/kg Q2W IV + ipilimumab 1 mg/kg every 6 weeks (Q6W) IV. One cycle =
2 weeks.
Treat until progression or unacceptable toxicity, to a maximum period of 2 years.
Intervention 2 is not part of this submission.
Comparator CHEMO: Fluorouracil with cisplatin administered Q4W
Comparator arm (n = 324*): CHEMO: fluorouracil 800 mg/m2/day IV Day 1 through Day 5 + cisplatin 80 mg/m2 IV Q4W on
Day 1 of a 4-week cycle
Permitted Topical, ocular, intra-articular, intranasal and inhalational corticosteroids, with minimal systemic absorption.
concomitant Adrenal replacement steroid doses (>10 mg daily prednisone).
medications

A brief (<3 weeks) course of corticosteroids for prophylaxis or for treatment of non-autoimmune conditions is permitted.

Regular concomitant use of bisphosphonates and RANK-L inhibitors for prevention or reduction of skeletal-related events in
patients with bone metastasis is allowed if initiated prior to first dose of study therapy. Palliative radiotherapy was permitted for
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Parameter Description
patients without evidence of progression per RECIST 1.1 provided the lesions were non-target lesions and this was discussed and
approved by the BMS Clinical Trial Physician (Medical Monitor). Patients with evidence of progression per RECIST 1.1 must
have met criteria to continue treatment beyond progression in order to resume immunotherapy after palliative local therapy.

Disallowed The following medications are prohibited during the trial (unless utilised to treat a treatment-related AE):

concomitant e Immunosuppressive agents

medications

Immunosuppressive doses of systemic corticosteroids (some exemptions — see ‘“Permitted”)

Any concurrent anti-neoplastic therapy (i.e., chemotherapy, hormonal therapy, immunotherapy, extensive, non-palliative
radiation therapy, or standard or investigational agents for the treatment of OC).

Botanical formulations with an approved indication for cancer treatment [e.g., traditional Chinese medicines]; these should be
discontinued (if used) at least 2 weeks prior to randomisation.

Any live/attenuated vaccine (e.g., varicella, zoster, yellow fever, rotavirus, oral polio and measles, mumps, rubella [MMR])
during treatment and until 100 days post last dose

Primary outcomes

OS

per BICR for all patients and patients with tumour cell PD-L1 >1%

PFS per BICR for all patients and patients with tumour cell PD-L1 >1%

Secondary outcomes

(ON

per investigator for all patients and patients with tumour cell PD-L1 >1%

PFS per investigator for all patients and patients with tumour cell PD-L1 >1%
ORR in patients with PD-L1 expression >1% and in all randomised patients

Key exploratory
outcomes

Safety and tolerability:

e Incidence of:

AEs,

Serious adverse events (SAEs),

AEs leading to discontinuation

AEs leading to dose modification
Select AEs

Immune-mediated AEs

Other events of special interest (OESI)
Deaths

e Laboratory abnormalities
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Parameter

Description

¢ PFS as assessed by investigators in patients with PD-L1 expression >1% and all randomised patients

¢ ORR as assessed by investigators in patients with PD-L1 expression >1% and all randomised patients

¢ DOR as assessed by BICR and by investigators in patients with PD-L.1 expression >1% and all randomised patients
¢ PFS2/TSST in patients with PD-L1 expression >1% and all randomised patients

¢ QoL, measured using the EQ-5D-3L descriptive system and VAS, as well as the FACT-E questionnaire (including the
Esophageal Cancer Subscale [ECS] and FACT-G7)

Please see the study protocol for further exploratory endpoints, including biomarker analysis, immunogenicity, and

pharmacokinetics

Supports marketing
authorisation?

Yes

Used in the economic
model?

Yes, via an ITC

Rationale for use in
the economic model

Source of direct comparative evidence evaluating the efficacy of nivolumab with chemotherapy versus chemotherapy alone in the
indicated patient population

Pre-planned
subgroups

Age (<65,>65and >75)

Sex

Region (Asia and non-Asia)

ECOG PS (0 and 1)

Number of organs with metastasis (< 1 and > 2)
Disease stage at current diagnosis

Smoking status

Alcohol use

PD-L1 CPS subgroups: >1%, >5% and >10%

Based on Section B.2.2 and Tables 3, 4, 5 and 6 and figure 7 of the CS.?

*Number of randomised patients (from Table 4 of the CS).?

AE = adverse event; BICR = blinded independent central review; BMS = Bristol-Myers Squibb; CHEMO = chemotherapy; CS = company submission; CT = computerised
tomography; DOR = duration of response; ECOG = Eastern Oncology Cooperative Group; ESCC = esophageal squamous cell carcinoma; ECS = esophageal cancer subscale;
EQ-5D-3L = EuroQol-five dimension-three level; FACT-E = Functional Assessment of Cancer Therapy — Esophageal; FACT-G7 = Functional Assessment of Cancer
Therapy - General — 7-item version; ITC = indirect treatment comparison; IV = intravenously; MMR = measles, mumps, rubella; MRI = magnetic resonance imaging;
NIVO-CHEMO = nivolumab + chemotherapy; NIVO+IPI = nivolumab + ipilimumab; OC = oesophageal cancer; OESI = other events of special interest; ORR = objective
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Parameter Description

response rate; OS = overall survival; OSCC = oesophageal squamous cell carcinoma; PD-L1/2 = programmed death ligand 1/2; PFS = progression-free survival; PFS2 =
time to second progression; PS = performance status; Q2W = every two weeks; Q3W = every three week; Q4W = every four weeks, Q6W = every six weeks; RANK-L =
Receptor activator of nuclear factor kappa-B ligand; RCT = randomised controlled trial; RECIST = Response Evaluation Criteria in Solid Tumours; SAE = serious adverse
event; TSST = time to second subsequent therapy; UK = United Kingdom; USA = United States of America; VAS = visual analogue scale
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3.2.3 Statistical analysis for the CheckMate 648 RCT

The primary, secondary and exploratory outcomes of the CheckMate 648 RCT are listed in Table 3.3
above. The company did not provide further tabulation regarding statistical methods but presented
information in a series of narrative Sections in the CS: Sections B.2.4.1 to B.2.4.6 (inclusive).? A brief,
paraphrased outline of the methods described in Sections B.2.4.1, B.2.4.2 and B.2.4.3 is provided here,
followed by tabulation of the information in Sections B.2.4.4, B.2.4.5 and B.2.4.6. Of note, there were
two Sections numbered as B.2.4.2 in the CS: Sample size and power calculation (starts on page 36);
and Timing of analysis of primary endpoints starts on page 37).

The company provided an overview of the plan for hypothesis testing in Section B.2.4.1 of the CS. Both
primary outcomes (OS and PFS, both in patients with PD-L1 >1%) were tested first, and in parallel.
Secondary outcomes (OS and PFS, both in all randomised patients; and ORR in all randomised patients
and in those with PD-L1 >1%) were tested only if the corresponding primary outcomes were
significant.?

Study sample size calculations (described in full in Section B.2.4.2 starting on page 36 of the CS)* were
based on the primary outcomes and assumed that the prevalence of patients with PD-L1 >1% was
approximately 50% and that event rates in the experimental arms according to blinded independent
central review (BICR) were: OS 15% in patients with PD-L1 >1%; OS 10% for PD-L1 <1%; and PFS
0%. The sample size estimation for the comparison between NIVO-CHEMO and CHEMO was as
follows:

. - PFS events in approximately 313 subjects with PD-L1 >1% would provide approximately
90% power to detect an average hazard ratio (HR) of 0.62 with a Type I error of 1.5% (two-
sided).

. - OS events in approximately 313 subjects with PD-L1 >1% would provide approximately
90% power to detect an average HR of 0.6 with a Type I error of 1% (two-sided).”

The CS also stipulated the following: “In case the significance level from the corresponding primary
endpoint in patients with PD-L1 >1% was passed to the secondary endpoint in all randomised subjects:

. - PFS events in approximately 626 patients (all comers) would provide approximately 90%
power to detect an average HR of 0.72 with a Type I error of 1.5% (two sided).

. - OS events in approximately 626 patients (all comers) would provide approximately 94%
power to detect an average HR of 0.68 with a Type I error of 1% (two sided).”

Details of the timing of primary outcomes analysis was provided in Section B.2.4.2 (starting on page 37
of the CS). This included the following statements:?

“Final PFS analysis was planned when - events by BICR were observed among the patients with
PD-L1 expression > 1% in the CHEMO arm. This was expected to be reached after approximately 33
months.

Final OS analysis was planned when - events were observed among the patients with PD-LI
expression > 1% in the CHEMO arm. This was expected to be reached after approximately 49 months.

However, Revised Protocol 05 specified that if the planned number of PFS events per BICR was unlikely
to be reached for unforeseen reasons, the final PFS per BICR analysis could occur when at least 12
months minimum follow-up (defined as the time from the date when the last patient was randomised to
the clinical cut-off date) was reached. Indeed, the primary analyses of final PFS per BICR and interim
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analysis of OS in all randomised subjects with tumour cell PD-LI expression > 1% were triggered on
the basis of achieving 12 months minimum follow-up. Given the study outcomes at that time, the OS
interim analysis (IA) is considered as the OS final analysis.”

The company describes methods in relation to the “Protection of Type I error across primary and
secondary endpoints” in Section B.2.4.3 of the CS.2

A summary of statistical methods are described in Sections B.2.4.4, B.2.4.5 and B.2.4.6 of the CS? and
is presented in Table 3.4 below.

Table 3.4: Statistical methods used in the CheckMate 648 RCT
Parameter Methods

Primary outcomes

Population All patients with PD-L1 >1%
Treatment NIVO-CHEMO versus CHEMO
comparison
Qutcomes OS assessed by BICR
PFS assessed by BICR
Main analysis Two-sided log rank test stratified according to ECOG PS (0 versus 1) and
methods number of organs with metastases (<1 versus >2)*

HR estimates for OS and PFS with associated 100(1-alpha)% CI
estimated via a stratified Cox model with treatment arm as the only
covariate

Median OS and PFS per treatment arm estimated using the K-M product-
limit method. Median OS and PFS with 95% CI were estimated using a
log-log transformed CI for the survival function.

Further analyses Forest plots for unstratified OS and PFS HR (95% CI) estimates were
generated for the following population subgroups: age category; sex;
race; region; ECOG PS; weight category; disease stage at initial
diagnosis; histological grade at initial diagnosis; histological
classification at initial diagnosis; location at initial diagnosis; disease
status at current diagnosis; smoking status; alcohol use; number of organs
with metastases at baseline; time from initial disease diagnosis to
randomisation; prior surgery (excluding biopsy); and prior radiotherapy.
OS and PFS rates at 3, 6, 9, and 12 months estimated using K-M
estimates on the OS and PFS curves for each randomised arm, with
associated two-sided 95% Cls calculated using Greenwood’s formula.
Minimum follow-up had to be > the timepoint to generate the rate.

Secondary outcomes

Population/outcomes | OS in all randomised patients

PFS by BICR in all randomised patients
ORR by BICR in patients with PD-L1 >1%
ORR by BICR in all randomised patients

Analysis methods All outcomes analysed by treatment group as randomised.

If any of the primary OS and PFS outcomes was significantly superior,
the corresponding secondary outcome of OS and PFS per BICR in all
randomised participants was compared using a two-sided log-rank test at
the allocated significance level, stratified by ECOG PS, number of organs
with metastases and PD-L1 expression (=1% or <1% or indeterminate).
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Parameter Methods

For each comparison, the HR with its associated two-sided 95% CI was
estimated via a stratified Cox model with treatment arm as the only
covariate in the model. OS and PFS for each treatment arm were
estimated and plotted using the K-M product-limit method. Median OS
and PFS with associated two-sided 95% CI were constructed based on a
log-log transformed CI for the survival function.

Subgroup analyses and analyses at different timepoints as described for
the primary outcomes were carried out in all randomised patients.

ORR (as assessed by BICR) in patients with PD-L1 >1% and in all
randomised patients was to be tested only if significance level is passed
on them. ORR was computed in each treatment group along with the
exact 95% CI using Clopper-Pearson method. An estimate of the
difference in ORRs and corresponding 95% CI were calculated using
Cochran-Mantel-Haenszel (CMH) methodology and adjusted by the
stratification factors. The stratified odds ratios (Mantel-Haenszel
estimator) between the treatments were provided along with the 95% CI.

Safety analyses

Analysis methods Safety analyses were performed for all treated patients by treatment
group, unless otherwise specified. AEs were coded using the Medical
Dictionary for Regulatory Activities (MedDRA) Version 23.1. AEs and
laboratory values were graded for severity according to the National
Cancer Institute (NCI) Common Terminology Criteria for Adverse
Events (CTCAE) version 4.0. All on-study AEs, treatment-related AEs,
SAFEs, and treatment-related SAEs were tabulated using worst grade per
NCI CTCAE version 4.0 criteria by System Organ Class (SOC) and
Preferred Terms (PT). In the AE summary tables, unless otherwise
specified, subjects were counted only once at the PT, only once at the
SOC, and only once at the subject level for the counting of total number
of subjects with an AE

Based on Sections B.2.4.4, B.2.4.5 and B.2.4.6 of the CS.?

*Whilst “Region (East Asia versus Rest of Asia versus Rest of World)” was used to stratify randomisation, it
was excluded from all stratified analyses due to the small sample size in Rest of Asia (Section B.2.4.4 of the
CS).2

AE(s) = adverse event(s); BICR = blinded independent central review; CHEMO = fluorouracil and cisplatin
chemotherapy; CI = confidence interval; CMH = Cochran-Mantel-Haenszel, CS = company submission;
CTCAE — Common Terminology Criteria for Adverse Events; ECOG PS = Eastern Cooperative Oncology
Group; HR = hazard ratio; K-M = Kaplan-Meier; MedDRA = Medical Dictionary for Regulatory Activities;
NCI = National Cancer Institute; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin
chemotherapy; ORR = objective response rate; OS = overall survival; PD-L1 = programmed death ligand 1;
PFS = progression free survival; PS = Performance Status; PT = preferred term; RCT = randomised controlled
trial; SAE(s) = serious adverse event(s); SOC = System Organ Class

ERG comment: The statistical methods appear to be satisfactory.

3.2.4 Risk of bias in the CheckMate 648 RCT

As outlined in Section 3.1.4 (above), Appendix E of the CS'? described the use of the Cochrane Risk of
Bias Tool (original version) to assess the methodological quality of the 12 RCTs included in the SLR.?
However, the ERG noted the presentation of two separate methodological quality assessments for the
CheckMate 648 RCT in the CS. One was found in Appendix E (page 33)'? where the quality of
CheckMate 648 was presented along with the other 11 trials included in the SLR using the above-
mentioned tool (Figure 3.1 below).”* The second assessment (presented in Table 7 of Document B)?
focused on CheckMate 648 alone using a tool adapted from the CRD’s guidance (Table 3.4 below).!”
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There was no presentation of the overall risk of bias at study or outcome level for either quality
assessment tool.

Figure 3.1: Cochrane risk of bias assessment of RCTs included in the SLR
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D1: Random sequence generation ® Low risk of bias
D2: Allocation concealment
D3: Blinding of participants and personnel Unclear
D4: Blinding of outcome assessment @ High risk of bias

D5: Incomplete outcome data
D6: Selective reporting
D7: Other sources of bias

Based on Figure 2 of Appendix E of the CS.!?

Note: The assessment checklist is the Cochrane Risk of Bias Tool (original version).?

Trials identified from update searches are highlighted in grey.

CS = company submission; D1, 2, 3 etc = Domain 1, 2, 3 etc; RCT = randomised controlled trial; SLR = systematic
literature review

Table 3.4: CRD quality assessment results for CheckMate 648
CheckMate 648 (NCT03143153)

Was randomisation carried out Yes, all eligible patients were randomised in a 1:1:1 ratio
appropriately? using interactive response technology. Randomisation was
stratified by PD-L1 status (>1% or <1%), region (East Asia
[Japan, Korea, Taiwan], rest of Asia and rest of world), ECOG
PS (0 or 1), and the number of organs with metastasis (<1 or

>2).
Was the concealment of treatment | No, the study was open label as a safety measure, so that
allocation adequate? prompt and accurate assessment of the unique toxicities

associated with study treatments could be conducted.
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Were the groups similar at the
onset of the study in terms of
prognostic factors?

Yes, the baseline characteristics of the two treatment arms
were generally balanced (see Table 9 of the CS? or Section
3.2.6 of this report)

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

No, the study was open label as a safety measure, so that
prompt and accurate assessment of the unique toxicities
associated with study treatments could be conducted

Were there any unexpected
imbalances in dropouts between
groups?

No, a similar number of patients discontinued in both study
arms (see Table 8 of the CS? or Section 3.2.5 of this report)

Is there any evidence to suggest
that the authors measured more
outcomes than they reported?

No, all measured outcomes have been reported

Did the analysis include an [TT
analysis? If so, was this
appropriate and were appropriate
methods used to account for
missing data?

Yes, an appropriate ITT analysis was conducted and the
methods to account for missing data were also appropriate

Based on Table 7 of the CS?

According to the CS,? the above checklist was adapted from CRD’s guidance for undertaking reviews in health

care.!”

CRD = Centre for Reviews and Dissemination; CS = company submission; ECOG PS = Eastern Cooperative
Oncology Group Performance Status; ITT = intention to treat; PD-L1 = programmed death ligand 1

The ERG performed its own assessment of the CheckMate 648 RCT using the Cochrane Risk of Bias
Tool (original version),? the results of which are presented in Table 3.5 below.

Table 3.5: ERG’s assessment of risk of bias in CheckMate 648

Domain

Risk of bias rating and rationale for judgement

Selection bias

Random sequence generation

Low risk of bias

Patients were randomised in a 1:1:1 ratio using a web-based
interactive response technology system implemented by a
third party (block size 3). Randomisation was stratified by PD-
L1 status (>1% or <1%), region (East Asia [Japan, Korea,
Taiwan], rest of Asia and rest of world), ECOG PS (0 or 1),
and the number of organs with metastasis (<1 or >2).

Allocation concealment

Low risk of bias

The web registration system was implemented by a third
party, ensuring that the assignment sequence was concealed
until the treatment allocation was completed.’

Performance bias

Blinding of participants and
personnel.

Assessments should be made for
each main outcome (or class of
outcomes).

High risk of bias

The study was open label, so investigators were not blind to
treatment allocation.’

Although not explicitly stated, it is assumed that participants
were also not blind to treatment allocation.

Detection bias

Blinding of outcome assessment.

Low risk of bias for primary outcomes (OS and PFS) and
other outcomes (ORR and DOR), all evaluated by BICR, and

49



CONFIDENTIAL UNTIL PUBLISHED

Assessments should be made for | all assessed in all randomised patients and those with PD-L1
each main outcome (or class of TC >1%.”

outcomes). High risk of bias for patient-reported outcomes (AEs and
HRQoL).”

Attrition bias

Incomplete outcome data. Unclear risk of bias for the analysis population of all treated

Assessments should be made for | patients (defined as all randomised patients who received >1

each main outcome (or class of dose of the trial treatment). The proportions of non-treated

outcomes). patients were 3.4% for NIVO-CHEMO and 6.2% for CHEMO

(see Table 8 of the CS? or Section 3.2.5 of this report). The
impact of this difference is unclear.

Reporting bias

Selective reporting Low risk of bias
All outcomes described in the trial protocol have been
reported. However as CheckMate 648 is ongoing, some
follow-up data have not yet been reported.®

Other bias

Other sources of bias. Not assessed.

Important concerns about bias not
addressed in the other domains in
the tool.

The ERG assessed the CheckMate 648 RCT using the Cochrane Risk of Bias Tool (original version).?

The ERG’s assessment was based on the CS,? the trial protocol® and a published paper of CheckMate 648.”
AEs = adverse events; BICR = blinded independent central review; CHEMO = fluorouracil and cisplatin
chemotherapy; CS = company submission; DOR = duration of response; ECOG PS = Eastern Cooperative
Oncology Group Performance Status; ERG = Evidence Review Group; HRQoL = health-related quality of life;
NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; ORR = objective
response rate; OS = overall survival; PD-L1 = programmed death ligand 1; PFS = progression free survival;
RCT = randomised controlled trial; TC = tumour cells

ERG comment:

The company’s risk of bias assessment

As outlined above, the company presented two separate methodological assessments of CheckMate
648. The results of these did not entirely agree. In the response to the CRD checklist,'” blinding of
participants, care providers and outcome assessors were considered as a single item and lack of blinding
was noted for all parties. However, in the Cochrane Risk of Bias Tool (original version)* two separate
items were considered (blinding of participants and personnel; and blind of outcome assessors). The
former was rated as being at high risk of bias whilst the latter was judged as low risk of bias. There was
also disagreement in relation to reporting of outcomes. The response to the CRD checklist suggested a
low risk of bias whilst this was unclear in the Cochrane risk of bias assessment.

The ERG noted that a response was entered for the domain of “Other sources of bias” in the Cochrane
risk of bias assessment, but it was not clear exactly what was being assessed. According to the Cochrane
Handbook, the items being assessed under this domain should be pre-specified in the review protocol.?
Furthermore, the company did not provide an overall rating of risk of bias for CheckMate 648 as
indicated in Appendix E of the CS.'? Finally, the company did not state what CheckMate 648 documents
were used as the basis of the assessment.
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The ERG’s risk of bias assessment

Several points of disagreement were apparent when comparing the company’s Cochrane risk of bias
assessment with that performed by the ERG.?* Whilst both the company and the ERG judged the
randomisation sequence approach as having low risk of bias, the ERG applied a similar rating to the
allocation concealment approach whereas the company found this unclear. Attrition bias was rated as
low risk by the company and unclear by the ERG. The risk of reporting bias was rated as unclear by the
company and low by the ERG (with an acknowledgement by the latter that some follow-up data were
not yet available). The company rated the risk of “Other bias”* as low whereas the ERG did not assess
this because of the lack of clarity about what exactly was being evaluated. The ERG’s rationale for the
risk of bias judgements made are presented in Table 3.5.

In summary, the ERG rated the CheckMate 648 trial as being at high risk of performance bias however,
most other aspects of the trial methods were well-conducted. Summary assessments of the risk of bias
for the trial/s at study or at outcome level were not reported. The results of the risk assessment process
are meant to be used in deciding the use of scientific evidence according to their potential bias.?> 2
Although the execution of two formal quality assessments were reported, the CS documents did not
indicate how the results of these processes were evaluated and used within the SLR and the ITC
analyses.

3.2.5 Patient disposition for the CheckMate 648 RCT

Section B.2.6.1 of the CS? outlined the following details concerning patient disposition for the
CheckMate 648 RCT. Of 1,358 patients enrolled, 970 were randomised to receive either nivolumab
with chemotherapy (n=321), nivolumab with ipilimumab (n=325; treatment arm irrelevant for this
submission) or chemotherapy alone (n=324). In the NIVO-CHEMO arm, 11 (3.4%) randomised
patients were not treated, compared to 20 (6.2%) in the CHEMO arm.*® At the database lock in
_, 11 (4%) patients in the NIVO-CHEMO arm were continuing treatment, compared to 0 (0%)
in the CHEMO arm.? A summary of patient disposition is provided in Table 3.6.

Table 3.6: CheckMate 648: patient exposure and disposition (_)
NIVO-CHEMO CHEMO
Number of patients (randomised) n 321 324
304

Number of treated patients n

Discontinued treatment n (%)

Disease progression (%)
AE related to treatment (%)
AE not related to treatment (%)

Patient request (%)
Other™* (%)

Median duration of treatment (range), months

>3 months

>6 months

>9 months

w
—
(e}

>12 months

Based on Table 8 of the CS? which cited “CheckMate 648 - Summary data” as the primary
36

source.
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NIVO-CHEMO

CHEMO

*Includes patients still on treatment and patients off treatment continuing in the follow-up period.
Note: Percentages are given against the treated population.
AE = adverse event; CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; DBL =
database lock; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy

ERG comment: The median duration of treatment was higher for NIVO-CHEMO compared with

CHEMO: median (range) in months ||| | | | | versvs I rcspectively. A higher

proportion of patients was receiving treatment at each time point (>3, >6, >9 and >12 months) for
NIVO-CHEMO compared with CHEMO (Table 3.7).

3.2.6 Baseline data for the CheckMate 648 RCT
The baseline data for CheckMate 648 are shown in Table 3.7.

Table 3.7: Participant characteristics in CheckMate 648 in all randomised patients

Baseline characteristic NIVO-CHEMO CHEMO
Cohort size 321 324
Age Median (range), years 64 (40-90) 64 (26-81)
Sex Male n (%) 253 (78.8) 275 (84.9)
White 85 (26.5) 84 (25.9)
Black 1(0.3) 6(1.9)
Race, n (%) .
Asian 227 (71) 227 (70)
Other 6(1.9) 6(1.9)
Geographic location, Asia 225 (70) 226 (70)
n (%) Rest of world 96 (29.9) 98 (30.2)
0 150 (46.7) 154 (47.5)
ECOG PS, n (%)
1 171 (53.3) 170 (52.5)
Squamous cell carcinoma 311 (96.9) 318 (98.1)
Histological type, n (%) | Adenosquamous cell carcinoma - -
Other - -
Tumour cell PD-L1 >1% 158 (49.2) 156 (48.4)
expression, n (%)* <1% 163 (50.8) 166 (51.6)
_ o Stage I- 111 e e
e ot LS 1 .
Not reported - -
De novo metastatic 184 (57.3) 187 (57.7)
Disease status at study Recurrent — distant 72 (22.4) 60 (18.5)
entry, n (%) Recurrent — loco-regional 21 (6.5) 25(7.7)
Unresectable advanced 44 (13.7) 52 (16.0)
Number of organs with | <1 158 (49.2) 158 (48.8)
metastases, n (%) ) 163 (50.8) 166 (51.2)
Location at initial Upper thoracic - -
diagnosis, n (%) Middle thoracic ] ]
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Baseline characteristic NIVO-CHEMO CHEMO

Lower thoracic

Gastroesophageal junction
Not reported

Based on Table 9 of the CS.?

*Does not include indeterminate patients.

CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; ECOG PS = Eastern
Cooperative Oncology Group Performance Status; NIVO-CHEMO: nivolumab combined with fluorouracil
and cisplatin chemotherapy; PD-L1 = programmed death ligand 1

In addition to the tabulated information, the company stated that there were similar proportions of
patients aged at least 65 years and below 65 years in the groups receiving NIVO-CHEMO and
CHEMO (Section B.2.6.2 of the CS).? The supporting data were not shown in the CS but were available
from the clinical study report (CSR) (supplemental Table S.3.2.1.2). The presented details supported
the company’s statement, indicating that the proportions of patients aged at least 65 years and below 65
years were around [l and [l respectively in both treatment groups.”

The narrative in Section B.2.6.2 of the CS provided further details on geographical location, stating
that: “Geographically, the largest proportion of patients came from East Asia (-% in the NIVO-
CHEMO arm and -% in the CHEMO arm), followed by the rest of the world (29.9% and 30.2%,
respectively) and the rest of the Asia (-% and -%, respectively).”*

Table 3.8 shows the breakdown of PD-L1 status (=1% or <1% TC) per treatment group at baseline. As
part of their response to clarification question A6 (b)!'® the company provided further information by
means of a crosstabulation of PD-L1 by CPS status for CheckMate 648 (Table 3.8).

Table 3.8: Frequency of PD-L1 TC by CPS status in CheckMate 648

NIVO-CHEMO CHEMO
Tumour cell Tumour cell
LEEE PD-L1>1% ITT PD-L1>1%

ITT

I I I I
ITT with CPS score - - - -
CPS >5% I N N | e
CPS >10% I I S | e

Based on Table 3 of the company’s CL response.'®

CHEMO = fluorouracil and cisplatin chemotherapy; CL = clarification letter; CPS = combined positive score;
ITT = intention to treat; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy;
PD-L1 = programmed death ligand 1; TC = tumour cells

ERG comment: The ERG noted that both treatment groups included a larger proportion of males versus
females and that the predominant histological type in both groups was SCC (Table 3.7).

Regarding Table 3.7, the company described the NIVO-CHEMO and CHEMO groups as being
comparable at baseline (Section B.2.6.2 of the CS) and this appeared to be the case for most variables.?
However, the ERG noted that the overall age range was younger (26 to 81 years versus 40 to 90 years)
and the proportion of males higher (84.9% versus 78.8%) among patients in the CHEMO group relative
to NIVO-CHEMO.
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In their response to clarification question A6 (b) the company made the following comment with regard
to the degree of overlap between the two biomarker measurement approaches shown in Table 3.9: “I¢
is acknowledged that there is significant overlap between the PD-L1 TC > 1% and PD-L1 CPS >10%
populations. Of the - patients in the NIVO-CHEMO arm with tumour cell PD-L1 >1% and
available CPS data, - also had PD-L1 CPS >10%. However, - patients who had PD-L1 CPS
>10 in the ITT population did not have PD-L1 TC > 1%......demonstrating that not all patients with
PD-LI TC > 1% have PD-L1 CPS >10%.”* The ERG notes non-overlap proportions of around 30% in
both treatment groups and this does not seem trivial. The ERG remains unclear about the extent of
matching between the two measures and the implications for the comparison with pembrolizumab with
chemotherapy, as discussed in Sections 2.3, 3.3 and 3.4.

3.2.7 Efficacy results for the CheckMate 648 RCT

3.2.7.1 Overview of primary and secondary outcomes

The minimum follow-up was 20 months at the _ database lock.? An overview of the primary
outcomes (OS and PFS in patients with TC PD-L1 > 1%) from CheckMate 648 is presented in Table 3.9

and the secondary outcomes (OS and PFS for all randomised patients) are shown in Table 3.10.

Table 3.9: CheckMate 648: overview of primary outcomes in patients with TC PD-L1 > 1%

Endpoint I I
NIVO- CHEMO NIVO- CHEMO
CHEMO (n=157) CHEMO (n=157)
(n=158) (n=158)
Events, n (%) I N 26 121 (77.1)
Median OS (95% CI), 15.4 9.1
months BN | (11.9,19.5) | (7.7,10.0)
12-month OS rate 0.54
oS (95% CI), % BN | (037, 0.8) N/A
0.5
HR (99.5% CI) I 0.4,0.71) N/A
Stratified 2-sided log-
rank test p-value B B 0ol N/A
Events, n (%) B | 4 100 (63.7)
0.7
HR (95% CI) I 0.5.0.9) N/A
. 6.9 44
Median (95% CI) I N (5.7.8.3) (29.5.8)
PFS per — ’
BICR PFS rate (95% CI) at 2541 10.45
12 months BN | (18.2,22.2) | (4.7,18.8)
PFS rate (95% CI) at
18 months I N - -
Stratified 2-sided log-
rank test pvalue B B oo N/A
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Endpoint I I
NIVO- CHEMO NIVO- CHEMO
CHEMO (n=157) CHEMO (n=157)
(n=158) (n=158)

Based on Table 10 of the CS? that cited the following as primary sources: CheckMate 648 - Summary
data;*¢ and Doki et al. 20227

BICR = blinded independent central review; CHEMO = fluorouracil and cisplatin chemotherapy; CI =
confidence internal; CS = company submission; DBL = database lock; HR = hazard ratio; N/A = not applicable;
NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; OS = overall survival;

PD-L1 = programmed death ligand 1; PFS = progression-free survival; TC = tumour cells

Table 3.10: CheckMate 648: overview of secondary outcomes in all randomised patients

Endpoint - -
NIVO- CHEMO NIVO- CHEMO
CHEMO (n=324) CHEMO (n=324)
(n=321) (n=321)
Events, n (%) ] ] 209 (65.1) | 232(71.6)
Median 0S 95% c1), | IR ] 13.2 10.7
months (11.1,15.7) | (9.4,11.9)
12-month OS rates ] ] 53.53 44.32
oS (95% CI), % (47.8,58.9) | (38.6,49.9)
] ] 0.7 N/A
(1)
HR (99.5% CI) 06, 1.0)
Stratified 2-sided log- ] ] 0.0021 N/A
rank test p-value
Events, n (%) ] ] 235(73.2) | 210 (64.8)
] ] 0.8 N/A
HR (95% CI
(5% €1 (0.6, 1.0)
] ] 5.8 5.6
Median (95% CI
edian (95% CD) (5.6, 7.0) (4.3,5.9)
PFS per
BICR | PFS rate (95% CI) at . . 23.62 16.02
12 months (18.63, (11.02,
28.95) 21.86)
PFS rate (95% CI) at ] ] - -
18 months
Stratified 2-sided log- ] ] 0.0355 N/A
rank test p-value

Based on Table 11 of the CS? that cited the following as primary sources: CheckMate 648 - Summary
data;*® and Doki et al. 20227

BICR = blinded independent central review; CHEMO = fluorouracil and cisplatin chemotherapy; CI =
confidence internal; CS = company submission; DBL = database lock; HR = hazard ratio; N/A = not applicable;
NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; OS = overall survival;
PFS = progression-free survival.
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3.2.7.2 Overall survival
In the subgroup of patients with tumour cell PD-L1>1%, treatment with NIVO-CHEMO was associated

with an increase in OS compared with CHEMO at the _: median OS 15.4

months versus 9.1 months; HR 0.5 (99.5% CI 0.4 to 0.71). A similar result was observed at the 20-

month minimum follow-up (| GGGGcG—_): ncdian OS I months versus [l months;
HR: [ T 3.9).

The median OS estimates for all randomised patients were the same at both timepoints: - months
for NIVO-CHEMO and - months for CHEMO. The HR estimates suggested no-between group
difference at the || | | | bbEEEEEE (HR 0.7, 99.5% CI 0.6 to 1.0) and a difference in favour of

NIVO-CHEMO at the [ [ NN (- . - - 3.10)>

The corresponding Kaplan-Meier (K-M) survival plots are presented in Figures 3.2 and 3.3.

Figure 3.2: OS in the NIVO-CHEMO and CHEMO arms in patients with TC PD-L1 >1%

Based on Figure 9 of the CS? that cited CheckMate 648 _ Summary data®® as the primary source.
Statistical model for HR and p-value: stratified Cox proportional hazard model and stratified log-rank test.
Symbols represent censored observations. Stratification factors are ECOG PS (0 versus 1) and number of organs
with metastases (<1 versus >2) as recorded in IRT.?

CHEMO = fluorouracil and cisplatin chemotherapy; CI = confidence internal; CS = company submission; ECOG
PS = Eastern Cooperative Oncology Group Performance Status; HR = hazard ratio; IRT = interactive response
technology; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; OS = overall
survival; PD-L1 = programmed death ligand 1; TC = tumour cells
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Figure 3.3: OS in the NIVO-CHEMO and CHEMO arms in all randomised patients

Based on Figure 10 of the CS? that cited CheckMate 648 _ Summary data*® as the primary source.
Statistical model for HR and p-value: stratified Cox proportional hazard model and stratified log-rank test.
Symbols represent censored observations. Stratification factors are ECOG PS (0 versus 1) and number of organs
with metastases (<1 versus >2) as recorded in IRT. 2

CHEMO = fluorouracil and cisplatin chemotherapy; CI = confidence internal; CS = company submission; ECOG
PS = Eastern Cooperative Oncology Group Performance Status; HR = hazard ratio; IRT = interactive response
technology; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; OS = overall
survival

3.2.7.3 Progression-free survival

Treatment with NIVO-CHEMO was associated with increased PFS assessed by BICR in patients with
TC PD-L1 >1% compared with CHEMO at both timepoints: HR 0.65 (95% CI 0.46 to 0.92) at the

I - HR I - - I (T:bic 3.9).

Neither of the HR estimates for all randomised patients suggested a between-group difference: HR 0.8

95% C1 0.6 to 1.0) at the | RN - 'R I - - I
B (Tabie 3.10).2

The corresponding K-M survival plots are presented in Figures 3.4 and 3.5.
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Figure 3.4: PFS (per BICR) in the NIVO-CHEMO and CHEMO arms in patients with TC PD-
L1=1%

Based on Figure 11 of the CS? that cited CheckMate 648 || | | I Summary data® as the primary source.
Statistical model for HR and p-value: stratified Cox proportional hazard model and stratified log-rank test.
Symbols represent censored observations. Stratification factors are ECOG PS (0 versus 1), number of organs with
metastases (<1 versus >2) and PD-L1 status (>1 versus <1% or indeterminate) as recorded in IRT.?

BICR =blinded independent central review; CHEMO = fluorouracil and cisplatin chemotherapy; CI = confidence
internal; CS = company submission; ECOG PS = Eastern Cooperative Oncology Group Performance Status; HR =
hazard ratio; IRT = interactive response technology; NIVO-CHEMO = nivolumab combined with fluorouracil
and cisplatin chemotherapy; PD-L1 = programmed death ligand 1; PFS = progression-free survival; TC = tumour
cells
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Figure 3.5: PFS (per BICR) in the NIVO-CHEMO and CHEMO arms in all randomised
patients

Based on Figure 12 of the CS? that cited CheckMate 648 || | | I Summary data® as the primary source.
Statistical model for HR and p-value: stratified Cox proportional hazard model and stratified log-rank test.
Symbols represent censored observations. Stratification factors are ECOG PS (0 vs 1), number of organs with
metastases (<1 vs >2) and PD-L1 status (>1 vs <1% or indeterminate) as recorded in IRT.?

BICR =blinded independent central review; CHEMO = fluorouracil and cisplatin chemotherapy; CI = confidence
internal; CS = company submission; ECOG PS = Eastern Cooperative Oncology Group Performance Status; HR =
hazard ratio; IRT = interactive response technology; NIVO-CHEMO = nivolumab combined with fluorouracil
and cisplatin chemotherapy; PD-L1 = programmed death ligand 1; PFS = progression-free survival

3.2.7.4 Objective response rate
In patients with PD-L1 TC >1% the estimates for the proportion with BICR-assessed ORR were -

_) for patients receiving NIVO-CHEMO and - _) for CHEMO.

Complete responses assessed by BICR were observed in - patients in the NIVO-CHEMO arm
and [ patients in the CHEMO arm 2

The proportion of patients with BICR-assessed ORR among all randomised participants was -

_) for NIVO-CHEMO compared with -_) for CHEMO. Complete

responses assessed by BICR were observed in - _) patients receiving NIVO-CHEMO and

I ) o~ CHEMO

Table 3.11 provides an overview of the data on ORR.
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Table 3.11: ORR results (per BICR) from the statistical testing hierarch

Endpoint NIVO- CHEMO
CHEMO (n=157)*
(n=158)*
ORR, %

95% C1

Best overall response, %

Complete response

Patients with tumour

cell PD-L1 >1% Partial response
= = (1)

Stable disease

Progressive disease

Not evaluable

Median time to response® (range), months
ORR, %
95% CI

Best overall response, %

Complete response

All randomised patients | Partial response

Stable disease

Progressive disease

Not evaluable

Median time to response® (range), months

Based on Table 12 of the CS? that cited CheckMate 648 [JJJJl] Summary data¢ as the primary source.
aRandomised patients who had target lesion measurements at baseline per BICR assessment

"Time to response was defined as the time from the start of treatment to the first objective tumour response
BICR = blinded independent central review; CHEMO = fluorouracil and cisplatin chemotherapy; CI =
confidence internal; CS = company submission; NIVO-CHEMO = nivolumab combined with fluorouracil and
cisplatin chemotherapy; ORR = objective response rate; PD-L1 = programmed death ligand 1.

The CS also reported results for DoR (Section B.2.6.3.3).? The results are not summarised here because
this outcome is outside of the NICE final scope.

ERG comment: In Section B.2.13.4 of the CS, the company stated that “CheckMate 648 provides
survival data that may be considered relatively mature”.* In the clarification letter, the ERG asked the
company how the maturity of the survival data was assessed (question A13). The company replied that:
“Survival data is typically considered mature where the median point has been reached. Per Appendix
N Section 4.2.3, as 25.3% of patients remain alive at the end of follow-up, the CheckMate 648 data can
be considered relatively mature.”'® The company then went on to draw a comparison with the
KEYNOTE-062 trial. The ERG would agree that it seems reasonable to conclude that the survival data
are relatively mature.
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3.2.7.5 Health-related quality of life

Changes in HRQoL were assessed in patients with PD-L1 >1% and all randomised participants during
the CheckMate 648 RCT using several measurement instruments including: the EQ-5D-3L Ultility
Index; the European Quality of Life-5 dimensions-3 levels (EQ-5D-3L) visual analogue scale (VAS);
FACT-E; FACT-E ECS; FACT-E GP5; and FACT-G7.2 Details of the results of each assessment are
provided in the sections below.

3.2.7.5.1 EQ-5D-3L Utility Index

The EQ-5D-3L measures self-rated health state using five dimensions (mobility, self-care, usual
activities, pain/discomfort and anxiety/depression) at three levels (no problems, some problems and
extreme problems).>® The CS states the minimum important difference (MID) threshold as 0.08 but does
not provide a reference for this.?

The mean (standard deviation (SD)) baseline score among patients with PD-L1>1% was - for
those in the NIVO-CHEMO arm and - for CHEMO. The company described the outcome data
as follows (Section B.2.6.3.4 of the CS):?

“The mean change from baseline increased during the on-treatment period in both the NIVO-CHEMO
arm and the CHEMO arm. These improvements in mean EQ-5D-3L utility index scores were sustained
longer and surpassed the minimally important difference (MID) threshold more often in the NIVO-
CHEMO arm compared to the CHEMO arm.”

The mean (SD) baseline score for all randomised patients was - for those randomised to NIVO-
CHEMO and [l for participants on CHEMO. The company summarised the outcome data as
follows (Section B.2.6.3.4 of the CS):?

“Improvements in mean EQ-5D-3L utility index scores were sustained longer and surpassed the MID
threshold more often in the NIVO-CHEMO arm vs the CHEMO arm. Except for Week 3, mean changes
from baseline increased at all on-treatment assessments starting at Week 5 through Week 97 for the
NIVO-CHEMO arm and Week 5 through Week 49 for the CHEMO arm. The NIVO-CHEMO arm was
above the minimally important difference (MID) threshold (0.08) in Weeks 79, 91, and 97. The CHEMO
arm was above the MID threshold at Week 49. Mean decreases from baseline were observed in the
NIVO-CHEMO and CHEMO arms at follow-up visits 1 and 2.”

Figures 3.6 and 3.7 illustrate the scores over time for patients with PD-L1 >1% and all randomised
patients respectively.
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Figure 3.6: Mean changes in EQ-5D-3L utility index score from baseline in patients with PD-L1 >1%

Based on Figure 13 of the CS.?

Error bars represent standard error of the mean. Only timepoints where data are available for >5 patients in each treatment group are plotted. Horizontal reference line indicates
the MID considered as a change of >0.08 points from baseline.

CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; EQ-5D-3L = EuroQol-5 dimensions-3 levels; FU = follow-up; MID = minimal important
difference; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; NIVO-IPI = nivolumab combined with ipilimumab; PD-L1 = programmed
death ligand 1; W = week
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Figure 3.7: Mean changes in EQ-5D-3L utility index score from baseline in all randomised patients

Based on Figure 14 of the CS.?

Error bars represent standard error of the mean. Only timepoints where data are available for >5 patients in each treatment group are plotted. Horizontal reference line indicates
the MID considered as a change of >0.08 points from baseline.

CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; EQ-5D-3L = EuroQol-5 dimensions-3 levels; FU = follow-up; MID = minimal important
difference; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; NIVO-IPI = nivolumab combined with ipilimumab; W = week

63



CONFIDENTIAL UNTIL PUBLISHED

3.2.7.5.2 EQ-5D-3L VAS

For the VAS version of EQ-5D-3L, the range of scores is zero to 100, with higher scores reflecting
more favourable self-reported health states.® The CS states the MID threshold as 7.0 but does not
provide a reference for this.?

The mean (SD) baseline score for patients with PD-L1 >1% was - for those in the NIVO-CHEMO
arm and - for CHEMO. The company summarised the outcome data included the following
statements (Section B.2.6.3.4 of the CS):?

“For patients with PD-L1 >1, improvements in mean EQ-5D-3L VAS scores were sustained longer and
surpassed the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO arm.”

“Increases above the MID threshold (7.0) were demonstrated at Week 79 for the NIVO-CHEMO arm.
Mean decreases from baseline were observed in the NIVO-CHEMO arm at follow-up visit 2 and in the
CHEMO arm at follow-up visits 1 and 2.”

The mean (SD) baseline score for all randomised patients was - for those allocated NIVO-
CHEMO and [JJl for participants on CHEMO. The company’s summary of the outcome data
included the following observations (Section B.2.6.3.4 of the CS):?

“For all randomised patients, improvements in mean EQ-5D-3L VAS scores were sustained longer and
surpassed the MID threshold more often in the NIVO-CHEMO arm vs the CHEMO arm.”

“Increases above the MID threshold (7.0) were demonstrated at Weeks 91 and 97 for the NIVO-
CHEMO arm. Mean decreases from baseline were observed in the NIVO-CHEMO and CHEMO arms
at follow-up visits 1 and 2.”

Figures 3.8 and 3.9 illustrate the scores over time for patients with PD-L1 >1% and all randomised
patients respectively.
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Figure 3.8: Mean changes in EQ-5D-3L VAS score from baseline in patients with PD-L1 >1%

Based on Figure 15 of the CS.?

Error bars represent standard error of the mean. Only timepoints where data are available for >10 patients in each treatment group are plotted. Horizontal reference line indicates
the MID considered as a change of >7.0 points from baseline.

The ERG noted discrepancies between the text and figure footnotes in the CS in terms of the MID value and the minimum number of patients with data available for the EQ-
5D-3L VAS assessment. For the purpose of these figure footnotes, the ERG has shown the values mentioned in the text of the CS.?

CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; ERG = Evidence Review Group; EQ-5D-3L = EuroQol-5 dimensions-3 levels; FU = follow-
up; MID = minimal important difference; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; NIVO-IPI = nivolumab combined with
ipilimumab; PD-L1 = programmed death ligand 1; VAS = visual analogue scale; W = week
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Figure 3.9: Mean changes in EQ-5D-3L VAS score from baseline in all randomised patients

Based on Figure 16 of the CS.?

Error bars represent standard error of the mean. Only timepoints where data are available for >5 patients in each treatment group are plotted. Horizontal reference line indicates
the MID considered as a change of >0.08 points from baseline.

The ERG noted discrepancies between the text and figure footnotes in the CS in terms of the MID value and the minimum number of patients with data available for the EQ-
5D-3L VAS assessment. For the purpose of these figure footnotes, the ERG has shown the values mentioned in the text of the CS.?

CHEMO = fluorouracil and cisplatin chemotherapy; CS = company submission; ERG = Evidence Review Group; EQ-5D-3L = EuroQol-5 dimensions-3 levels; FU = follow-
up; MID = minimal important difference; NIVO-CHEMO = nivolumab combined with fluorouracil and cisplatin chemotherapy; NIVO-IPI = nivolumab combined with
ipilimumab; VAS = visual analogue scale; W = week
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3.2.7.5.3 FACT-E

The Functional Assessment of Cancer Therapy-Esophagus (FACT-E) measures HRQoL in patients
with OC. It includes 44 items covering four subscale domains relating to general well-being (physical
well-being, social/family well-being, emotional well-being and functional well-being) and an OC
subscale domain. Higher scores represent more favourable HRQoL.*: ** The company described the
MID threshold as 9.1 but did not provide a reference for this. The company presented results where data
were available for >10 patients per treatment arm.>

In patients with PD-L1 >1%, the mean (SD) baseline scores were - for those on NIVO-CHEMO
and - for CHEMO. The company described the outcome data as follows (Section B.2.6.3.4 of the
CS):2

“Except for Week 3, mean changes from baseline increased at all other on-treatment assessments (with
> 10 patients) from Week 5 through Week 85 for the NIVO-CHEMO arm and from Week 5 through
Week 37 for the CHEMO arm.”

“The NIVO-CHEMO arm demonstrated increases above the MID threshold (9.1) from Weeks 31
through 85. Mean decreases from baseline were observed in the NIVO-CHEMO and CHEMO arms at
follow-up visits 1 and 2.”

The mean (SD) baseline scores among all randomised patients were - for those in the NIVO-
CHEMO arm and - for CHEMO. In the CS, the outcome data were described as follows (Section
B.2.6.3.4 of the CS):2

“Except for Week 3, mean changes from baseline increased at all other on-treatment assessments (with
> 10 patients) from Week 5 through Week 97 for the NIVO-CHEMO arm and from Week 5 through
Week 49 for the CHEMO arm.”

“The NIVO-CHEMO arm demonstrated increases above the MID threshold (9.1) at Weeks 43
through 97. Mean decreases from baseline were observed in the NIVO-CHEMO and CHEMO arms at
follow-up visits 1 and 2.

Illustrative figures were not provided in the CS.? A supplemental figure showing the change in FACT-E
scores from baseline to week 49 in all randomised patients is presented in a published journal paper of
the CheckMate 648 trial.’

3.2.7.54 FACT-E ECS

The CS described the FACT-E ECS as a disease-specific, 17-item instrument that assesses concerns
related to swallowing, vocalisation, breathing, dry mouth, eating, disrupted sleep due to coughing,
stomach pain, and weight loss (Section B.2.6.3.4 of the CS). This would appear to be the disease-
specific subscale of FACT-E (described above) however, this is not clear from the information provided
in the CS.?

The mean (SD) baseline scores in patients with PD-L1 >1% were - and - in the NIVO-
CHEMO and CHEMO arms respectively. The company summarised the outcome data with a series of
statements as follows (Section B.2.6.3.4 of the CS):?

“Mean changes from baseline for the NIVO-CHEMO arm increased at all on-treatment
assessments (with > 10 patients) through Week 85 with increases greater than the MID threshold (4.0)
at Weeks 13 and 25 through 85.”
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“For the CHEMO arm, mean changes from baseline increased at all on-treatment assessments (with >
10 patients) through Week 37 with increases greater than the MID threshold (4.0) at Weeks 13 through
Week 37.”

“At follow up visits 1 and 2, increases in mean changes from baseline were observed in the NIVO-
CHEMO arm at both visits whereas the CHEMO arm showed a decrease at both follow-up visits.”

“During survival follow-up visits, mean changes from baseline for the NIVO-CHEMO arm were
increased through visit 4 (with > 10 patients). There was an increase greater than the MID
threshold (4.0) at follow-up visit 4. Mean changes from baseline for the CHEMO arm were increased
during the survival follow-up through follow-up visit 3 (with > 10 patients). Increases greater than the
MID threshold (4.0) were seen at survival follow-up visits 1 and 2.”

The mean (SD) baseline FACT-E ECS scores in all randomised patients were - for those in the
NIVO-CHEMO arm and [JJJli] for CHEMO. The company’s description of the outcome data was as
follows (Section B.2.6.3.4 of the CS):?

“Mean changes from baseline for the NIVO-CHEMO arm increased at all on-treatment
assessments (with > 10 subjects) through Week 97, a change greater than the MID (4.0) threshold at
Weeks 13 through 97.”

“For the CHEMO arm, mean changes from baseline increased at all on-treatment assessments (with >
10 patients) through Week 49, with a change greater than the MID (4.0) threshold at Weeks 25
through 49.”

“At follow-up visit 1 and 2, increases in mean changes from baseline were observed in the NIVO-
CHEMO group, whereas the CHEMO arm showed a decrease at both follow-up visits.”

“Mean changes from baseline for the NIVO-CHEMO arm were increased during the survival follow-
up through follow-up visit 5 (with > 10 patients). At survival follow-up visit 4, the increase was greater
than the MID (4.0). Mean changes from baseline for the CHEMO arm were increased during the
survival follow-up through follow-up visit 6 (with > 10 patients). Increases of greater than 4.0 were
seen at survival follow-up visits 2 through 6.”

No illustrative figures were presented in the CS? for the change in FACT-E ECS scores and none were
available from the main publication for CheckMate 648.”

3.2.7.5.5 FACT-E GP5

The CS describes the FACT-E GP5 as a 5-item patient-reported outcome that measures “the overall
bother associated with the side effects of treatment.” Information about the baseline and outcome data
for patients with PD-L1 >1% and all randomised patients was outlined as follows (Section B.2.6.3.4 of
the CS):?

For patients with PD-L1 >1 %:

“In patients with PD-L1 >1, at baseline, patients in the NIVO-CHEMO arm selected “not at all” -
of the time and “a little bit” -for a total of-patients identifying as bothered “only a little””
or “not at all” by treatment side effects.” Except for Week 43, the combined score remained above
- during the on-treatment period (with > 10 patients) and went above - multiple times
through Week 97.”
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“Patients in the CHEMO arm had better baseline scores with - selecting “not at all” and -
“a little bit” (Total = -) However, the combined score was never above - during the on-
treatment period (with > 10 patients) through Week 49 and dropped under - at Week 37.”

For all randomised patients:

“In all randomised patients, at baseline, patients in the NIVO-CHEMO arm selected “not at all” -
of the time and “a little bit” -for a total of-patients identifying as bothered “only a little””
or “not at all” by treatment side effects.”’ The combined score remained above - during the on-
treatment period (with > 10 patients) and went above - multiple times through Week 97.”

“At baseline, subjects in the CHEMO arm selected ‘“not at all” - and - “a little
bit” (combined total = -) However, the combined total score was never above - during the
on-treatment period (with > 10 patients) through Week 49 and was under - at multiple time
points.”

Illustrative figures were not provided in the CS.? A supplemental figure showing the change in FACT-E
GP5 scores from baseline to week 49 in all randomised patients is presented in a published journal paper
of the CheckMate 648 trial.”

3.2.7.5.6 FACT-G7

The company described Functional Assessment of Cancer Therapy - General (FACT-G) as a 27-item
instrument assessing generic, cancer-related symptoms and treatment-related effects covering four well-
being domains (physical, social/family, emotional and functional). The FACT-General 7-
items (FACT-G7) is an abbreviated form of the FACT-G consisting of seven items which is designed
to provide a rapid assessment of general HRQoL in patients with cancer (Section B.2.6.3.4 of the CS).
Information about the baseline and outcome data for patients with PD-L1 >1% and all randomised
patients was outlined as follows (Section B.2.6.3.4 of the CS):?

For patients with PD-L1 >1 %:

“In patients with PD-L1 >1, at baseline, mean (SD) FACT-G7 scores were similar between the NIVO-
CHEMO arm (-) and CHEMO arm (-).‘” Except for Week 3, mean changes from baseline
increased at all other on-treatment assessments (with >10 patients) from Week 5 through Week 85 for
the NIVO-CHEMO arm and from Week 5 through Week 37 for the CHEMO arm. Mean decreases from
baseline were observed in the NIVO-CHEMO and CHEMO arms at follow-up visits 1 and 2. Except for
follow-up visits 1 and 2 in the CHEMO arm, mean change from baseline decreased at all other survival
follow-up visits (with >10 patients) for both the NIVO-CHEMO and CHEMO arms.”

For all randomised patients:

“In all randomised patients, at baseline, mean (SD) FACT-G7 scores for the NIVO-CHEMO arm
(-) were similar to those in the CHEMO arm (-).41 Except for Week 3, mean changes from
baseline increased at all other on-treatment assessments (with >10 subjects) from Week 5 through Week
97 for the NIVO-CHEMO arm and from Week 5 through Week 49 for the CHEMO arm. Mean decreases
from baseline were observed in the NIVO-CHEMO and CHEMO arms at follow-up visits 1 and 2.
Except for follow-up visit 5 in the CHEMO arm, mean change from baseline decreased at all other
survival follow-up visits (with =10 patients) for both the NIVO-CHEMO and CHEMO arms.”

No illustrative figures were presented in the CS? for the change in FACT-G7 scores and none were
available from the main publication for CheckMate 648.”

69



CONFIDENTIAL UNTIL PUBLISHED

ERG comment on HRQoL data:

Going by the information in the CS, baseline scores appeared similar between treatment arms for
both patient populations (those with PD-L1 >1% and all randomised patients) for measures derived
from all reported HRQoL instruments.?

The presentation of outcome data constituted a descriptive narrative summary (sometimes with
accompanying figures), focusing on within-group (rather than between-group) differences. For
some assessments, there was a focus on whether the MID had been surpassed. Although the MID
values were provided for each measurement instrument, supporting references for this information
were lacking.?

According to the CS, both treatment arms surpassed the MID during follow-up in both versions of
the EQ-5D-3L (Utility Index and VAS) in both patient populations. Results observed at some
specific timepoints in the text were not easily discernible from the accompanying figures.?

For the FACT-E assessment, the CS outlined that increases above the MID were seen in the NIVO-
CHEMO group only, in both patient populations. However, for FACT-E ECS, increases above the
MID were observed in both treatment arms and in both patient populations.>

The MID was not mentioned in the description of outcomes for the FACT-E-GP5 and FACT-G7
assessments in the CS.2

The overall account of HRQoL in the CS? lacked detail. Whilst much more detail was available
from the supplemental file for the CheckMate 648 CSR,*! this consisted of tabulation of differences
between baseline and different follow-up points within treatment arms for the two patient
populations. The within-group comparison statistics included mean score with associated 95% CI
and median score with interquartile range (IQR) and range. No p-values or estimates of effect were
provided for between-group differences.

3.2.8 Subgroup analyses in CheckMate 648

Subgroup analyses was reported for the outcome of OS alone in the following subgroups:

e Age
e Gender
e Race

e Geographic region per CRF

e Geographic region (Asian/non-Asian)

e Eastern Cooperative Oncology Group Performance Scale (ECOG PS)
e  Weight

e Disease Stage

e Histologic grade at initial diagnosis

e Histologic classification

e Location of tumour

e Disease Status

e Smoking status

e Alcohol use

e Number of organs with metastases.

e Time of initial disease diagnosis

e Prior surgery/radiotherapy/systemic therapy
e PD-LI status
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The results are illustrated in Figures 3.10 to 3.13. The company stated that “Overall, subgroup analyses
of OS favoured NIVO-CHEMO over CHEMO (point estimate of HR <I) for all randomised
patients” (p. 62)*. Nevertheless, in the following several subgroups the HR were indeed >1: >75 years
old, female, Stage I and II as shown in Figure 3.10; recurrent-loco-regional disease status as shown in
Figure 3.11; 3 to <5 years from initial disease diagnosis to randomisation and prior radiotherapy as
shown in Figure 3.12; and PD-L1 TC status <1% as shown in Figure 3.13. In addition, in as many as
34 subgroups the differences between nivolumab and chemotherapy versus chemotherapy were not
significant (Figures 3.10 to 3.13). The degree of overlap between Cls varies across subgroups. For
example, between the four age subgroups the overlap is not good, especially for the >75 age group, the
same issue is observed between the four disease stages at initial diagnosis (Figure 3.10), the four
different locations of the disease at initial diagnosis (Figure 3.11), the time from initial disease
diagnosis (Figure 3.12) and PD-L1 TC expression between >1% and <1%.
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Figure 3.10: Forest plot of subgroup analysis, for age, gender, race, region, ECOG status, weight and disease stage at initial diagnosis, on OS for all
randomised patients treated with NIVO-CHEMO and CHEMO

Based on Figure 17 of Document B of the CS?
CHEMO = chemotherapy; CI = confidence interval; CS = company submission; NIVO = nivolumab; ECOG PS = Eastern Cooperative Oncology Group Performance Scale;
OS = overall survival
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Figure 3.11: Forest plot for subgroup analysis, for histologic grade, histologic classification, location, disease status, smoking status, alcohol use,
number of organs with metastasis, on OS in all randomised patients treated with NIVO-CHEMO or CHEMO

Based on Figure 18 of Document B of the CS?
CHEMO = chemotherapy; CI = confidence interval; CS = company submission; HR = hazard ratio; NIVO = nivolumab; OS = overall survival

Note: HR is not computed for subset category with less than 10 subjects per treatment group
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Figure 3.12: Forest plot of subgroup analysis, for time from initial diagnosis to randomisation, prior surgery, prior radiotherapy and prior systemic
therapy, on overall survival in all randomised patients treated with NIVO-CHEMO or CHEMO

Based on Figure 19 of Document B of the CS?
CHEMO = chemotherapy; CI = confidence interval; CS = company submission; NIVO = nivolumab; OS = overall survival




CONFIDENTIAL UNTIL PUBLISHED

Figure 3.13: Forest plot of treatment effect on OS by tumour cell PD-L1 TC cut-offs — all randomised patients treated with NIVO-CHEMO or
CHEMO

Based on Figure 20 of Document B of the CS?

Note: HR is not computed for subset category with less than 10 subjects per treatment group

CHEMO = chemotherapy; CI = confidence interval; CS = company submission; HR = hazard ratio; NIVO = nivolumab; OS = overall survival; PD-L1 = programmed death
ligand 1; TC = tumour cell
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ERG comment: The company stated that subgroup analyses was executed for both OS and PFS
outcomes, but only the OS results are presented. The additional file, provided by the company,
containing the results for the | NN data cut-off, also included results for only OS subgroup
analysis .

There is no comment from the company concerning the overwhelmingly high proportion of subgroups
that show not-statistically significant differences between the two arms nor the low degree of overlap
between the HR Cls of certain subgroups, as mentioned above. The lack of overlap would indicate that
the effectiveness of the intervention varies notably between subgroups. The company has chosen to
provide the subgroup analysis for the entire randomised population in CheckMate 648 (n=645) which
is beyond the scope of this STA. No subgroup analysis was provided within the population expressing
PD-L1 TC >1%. The significance of this omission is highlighted by the results of the comparison
between the PD-L1 TC >1% (n=314) and <1% (n=139) populations, where the HRs results are
0.60 (95% CI, 0.47; 0.77) and 1.01 (95% CI, 0.78; 1.30) respectively, and the overlap of the Cl is almost
non-existent (Figure 3.13). The subgroup analysis presented herein has limited relevance to the scope
of the submission.

The results of the subgroup analysis regarding race are discussed in Section 3.2.10 of this report.

3.2.9 Adverse events in the CheckMate 648 RCT

The safety data for nivolumab with chemotherapy come from all the randomised patients in
CheckMate 648. Grading of the severity was done according to the National Cancer Institute (NCI)
Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 and AE coding via the
Medical Dictionary for Regulatory Activities (MedDRA) Version 23.1. The study focused on AEs of
special clinical interest specifically related to the use of nivolumab, grouped in six select AE categories:
endocrine, gastrointestinal (GI), hepatic, pulmonary, renal, and skin®’. Analysis focusing on immune-
mediated adverse events (IMAEs) was also conducted including diarrhoea/colitis, hepatitis,
pneumonitis, nephritis and renal dysfunction, rash, hypersensitivity/infusion reactions, and endocrine
events®’. Other events of special interest (OESI) under examination included MedDRA preferred terms
of myositis/rhabdomyolysis, myocarditis, demyelination, Guillain-Barre syndrome, pancreatitis,
uveitis, encephalitis, myasthenic syndrome, and graft versus host disease®”.

The company stated that the treatment was generally well-tolerated with similar rates of AEs and
treatment-related AEs across treatment arms. New safety concerns were not raised as the AEs were
similar to the ones experienced in populations for alternative nivolumab indications****. AEs are
reported in two categories as overall AE and those with potential immunologic aetiology.

3.2.9.1 Overall adverse events

A summary of the overall AEs is presented in Table 3.12 for the _ DBL.*® Higher rates of all-
causality SAEs were reported in the two arms: - in NIVO-CHEMO and - in CHEMO, with
treatment-related SAEs of any grade reported for - and - of the patients, respectively. In terms of
treatment related, any grade AEs, very high rates of - and - were reported in both arms, with high
rates of Grade 3-4 AEs [ and [} in NTIVO-CHEMO and CHEMO, respectively.

Treatment-related AEs leading to discontinuation of treatment were reported in - (any Grade) and
- (Grade 3-4) of patients in the NIVO-CHEMO arm and - (any Grade) and - (Grade 3-4) in the
CHEMO arm. The death rates were very high in both arms (- and -) but the majority were
attributed to disease progression (- and -). - deaths (-)Were attributed to study drug toxicity
in each arm and - were considered to be related to nivolumab per investigator.
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The company did not provide separate evidence for patients expressing PD-L1 >1% (TC) for the
_3". Table 3.13 presents the results for the PD-L1 >1% (TC) population for the earlier
data cut-off according to the primary study report.’”-4!

Table 3.12: Overall AEs in CheckMate 648

NIVO-CHEMO
(n=310)

a
=
e
=<
=)

Safety parameter

~
=
Il
W
(=}
=
~'

Deaths, n (%)

Primary reason for death

Disease

Study drug toxicity

Unknown

Other
All-causality AEs
Any Grade

Grade 3-4
All-causality SAEs
Any Grade

Grade 3-4

All-causality AEs leading to discontinuation
Any Grade
Grade 3-4

Treatment-related AEs
Any Grade

Grade 3-4
Treatment-related SAEs
Any Grade

Grade 3-4

Treatment-related AEs leading to discontinuation
Any Grade

Grade 3-4

Based on Table 18 of Document B of the CS?, | | |GNGN-:.
AE = adverse event; CHEMO = chemotherapy; CS = company submission; NIVO = nivolumab
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Table 3.13: Summary of Safety - All Treated Subjects with Tumour Cell PD-L.1 > 1% in

CheckMate 648

Safety Parameter

NIVO + CHEMO
(N=155) (N, %)

CHEMO
(N=145) (N, %)

Deaths

Primary Reason for Death

Disease

Study Drug Toxicity

Unknown

Other

Any Grade Grade 3-4

Any Grade Grade 3-4

All-causality SAEs

Drug-related SAEs

All-causality AEs leading to DC

Drug-Related AEs leading to DC

All-causality AE

Drug related AEs

>15% of Subjects in any Treatment Arm

Rash

Pruritus

Diarrhoea

Nausea

Stomatitis

Vomiting

Constipation

Neutrophil count decreased

Fatigue

Malaise

Decreased appetite

Hiccups

Anaemia

All-causality Select AEs by Category

Gastrointestinal

Hepatic

Pulmonary

Renal

Skin

Hypersensitivity/Infusion Reactions

Drug-Related Select AEs by Category

Gastrointestinal

Hepatic
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Safety Parameter NIVO + CHEMO CHEMO
(N=155) (N, %) (N=145) (N, %)
Pulmonary - - -
Renal I Il N
Skin | Il N
| Il N

Hypersensitivity/Infusion Reactions

All-causality IMAEs within 100 days of las

=
o
=
=
@)

by

.->
@
1]
=
=
<

dose treated wi

=1

a

Diarrhea/Colitis

Hepatitis

Pneumonitis

Nephritis/Renal Dysfunction

Rash

Hypersensitivity/Infusion Reactions

All-causality Endocrine IMAESs within 100

=%
L)
aQ

ays of last dose by Category

Adrenal Insufficiency

Hypophysitis

Hypothyroidism/Thyroiditis

Diabetes Mellitus

Hyperthyroidism

All-causality OESIs within 100 days of last

=3
=
=
@]

ose with/without I by

z

a

-
(93
1]
[=]
=
<

Pancreatitis

Encephalitis

Myositis/Rhabdomyolysis

Myasthenic Syndrome

Demyelination

Guillain-Barre Syndrome

Uveitis

Myocarditis

Graft Versus Host Disease

Based on Table 8.7.2-1 of the CSR supplemental tables provided in the CS*’, - data cut-off

AE = adverse event; CHEMO = chemotherapy; CS = company submission; CSR = clinical study report;
IMAESs = immune-mediated adverse events; NIVO = nivolumab; OESIs = other events of special interest; PD-
L1 = programmed death ligand 1; SAEs = serious adverse events

3.2.9.2 Adverse events with potential immunologic aetiology and other events of special interest

The CS provides additional results for potentially IMAEs and OESI. The most commonly experienced
AEs with potential immunologic aetiology in any Grade and all causality in the NIVO-CHEMO arm
were: GI, skin and renal (-, - and -, respectively) and similar in the CHEMO arm:
renal, GI and skin (-, - and -, respectively) (Table 3.14). In terms of treatment-related
AEs (with potential immunologic aetiology in any Grade) the most common were renal events at -
and - for NIVO-CHEMO and CHEMO, respectively (Table 3.15). The most commonly
experienced, treatment-related AEs leading to treatment discontinuations (with potential immunologic
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aetiology in any Grade) were also renal events at - and -, for the NIVO-CHEMO and
CHEMO arms, respectively (Table 3.16).

Regarding OESI, as defined by the company?’, - cases (<-) of uveitis and - cases (<-) of
myositis/rhabdomyolysis were reported for the patients in the NIVO-CHEMO arm (Table 3.13). No
OESI were reported for the patients in the CHEMO arm.

Table 3.14: AEs with potential immunologic aetiology: all causality in CheckMate 648

Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any Grade Grade 3-4 Any Grade Grade 34

Endocrine - - - -
Gastrointestinal - - - -
Hepatic - - - -
Pulmonary N N N N
Renal N N N N
Skin - - - -

Based on Table 19 of Document B of the CS?, || N | | I data cut-ofre.
AEs = adverse events; CHEMO = chemotherapy; CS = company submission; NIVO = nivolumab

Table 3.15: Treatment-related AEs with potential immunologic aetiology in CheckMate 648

Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any Grade Grade 3-4 Any Grade Grade 3-4

Endocrine - - - -
Gastrointestinal - - - -
Hepatic N I N N
Pulmonary - I - -
Renal - I - -
Skin | N | |

Based on Table 20 of Document B of the CS?, || N | I data cut-ofre.
AEs = adverse events; CHEMO = chemotherapy; CS = company submission; NIVO = nivolumab

Table 3.16: Treatment-related AEs with potential immunologic aetiology leading to
discontinuation in CheckMate 648

Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any Grade Grade 3-4 Any Grade Grade 3-4
Endocrine - - - -
Gastrointestinal - - - -
Hepatic N N N N
Pulmonary N N N N
Renal - - - -
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Safety parameter NIVO-CHEMO (n=310) CHEMO (n=304)
Any Grade Grade 34 Any Grade Grade 34

Skin I I I I

Based on Table 21 of Document B of the CS?, | N | G0 data cut-ofr
AEs = adverse events; CHEMO = chemotherapy; CS = company submission; NIVO = nivolumab

Table 3.17: OESI summary in CheckMate 648

Safety parameter NIVO-CHEMO CHEMO (n=304)
(n=310)

Myasthenic syndrome

Demyelination event

Guillain-Barre syndrome

Pancreatitis event

Uveitis event

Encephalitis event

Myocarditis event

Myositis/rhabdomyolysis event

Graft versus host disease

Based on Table 22 of Document B of the CS?, [ data cut-off3¢
CHEMO = chemotherapy; CS = company submission; NIVO = nivolumab; OESI = other events of special
interest

ERG comment: It is not clear why the company chose to present the AEs in the CS? based on the entire
population randomised in CheckMate 648 and not the population defined in the scope of this
submission. For example, in the CSR” and the supplemental tables provided in the CS*, there are
separate results/tables for patients with PD-L1 >1% (TC) expression.

The primary CSR of CheckMate 648°" has an earlier data cut-off date, corresponding to the
supplementary tables provided by the company*! with an - ‘data stamp’ (January 2021 data cut-off
date), but the results presented in Table 18 of Document B of the CS are from a later data cut-off date
of October 2021°%. Results for the sub-population of interest i.e. PD-L1 >1% (TC) have not been
reported for the October 2021 data cut-off.*

Tables 21 and 22 of Document B of the CS? cite evidence from the CheckMate 648 October 2021
Summary data*. Nevertheless, these data are not contained in the file provided by the company and
therefore could not be verified by the ERG.

3.2.10 Included studies: supporting evidence

Section B.2.13.4 of the CS? cites eight references* %52 intended to support the application of results of
the CheckMate 648 RCT® 7 to patients seen in routine clinical practice in the UK. The ERG noted that
one study was identified as potentially relevant within the CS clinical effectiveness SLR.*> However,
the other seven references*->? were not identified through the search strategy used for the CS clinical
effectiveness SLR.'? As part of the company’s response to the clarification letter (questions All
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and A12), it emerged that three of these studies*”*% > had been identified through “a targeted search.'®
The approach used for identifying the other four reference is unclear.*6-4% 5!

Initially, the CS? compared baseline data (specifically age and ECOG PS) from CheckMate 648% 7 with
two retrospective cohort studies, both published as conference abstracts (and therefore only providing
limited information).***” One study was UK-based*® whilst the other included locations across Asia and
the West (the United States of America (USA), Canada and Europe).*’” The company summarised the
information about this comparison in Section B.2.13.4.1 and Table 23 of the CS.? The ERG noted some
errors in the tabulation of both comparator studies,*® 4’ whereby pieces of information from different
reported populations had been incorrectly conflated.> The ERG has provided a corrected version of the
pertinent information in Table 3.18 and provides more detail on the observed errors in the ERG
comment.
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Table 3.18: A comparisons of the baseline characteristics of patients in the CheckMate 648 RCT with those in the Shyamalee et al. 2021 and Jaffe et

al. 2022 studies

Study CheckMate 648°%7 Shyamalee et al. (2021)%¢ Jaffe et al. (2022)*
Treatment arm NIVO-CHEMO CHEMO Palliative BSC alone 1L systemic treatment®
chemotherapy
Population Unresectable advanced, recurrent or Advanced OSCC Advanced OSCC
metastatic, untreated OSCC
Location International 