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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1. Decision problem

The submission covers the technology’s full marketing authorisation for this indication.

The decision problem is presented in Table 1.

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved Page 8 of 163



Table 1. The decision problem

Final scope issued by NICE

Decision problem addressed in the

company submission

Rationale if different from the final NICE
scope

include:

overall survival
progression-free survival
response rate

adverse effects of treatment
health-related quality of life.

include:

overall survival
progression-free survival
response rate

adverse effects of treatment
health-related quality of life.

Population Adults with previously treated advanced or Nivolumab as monotherapy for the treatment | Not applicable
recurrent unresectable oesophageal cancer of adult patients with unresectable
that is refractory or intolerant to chemotherapy | advanced, recurrent or metastatic
oesophageal squamous cell carcinoma after
prior fluoropyrimidine and platinum-based
combination therapy
Intervention Nivolumab Nivolumab As per NICE scope
Comparator(s) e Chemotherapy including taxanes e Chemotherapy including taxanes The main treatment options in this setting are
(docetaxel/paclitaxel) or irinotecan (docetaxel/paclitaxel) primarily palliative. However, the majority of
» Best supportive care (including, but not e Best supportive care (including, but not patler1tths n thlsbsettlr(;g wil reieltve taxanre] d
limited to antiemetics, blood transfusions, limited to antiemetics, blood transfusions, rr|1.orl19 erapy, based on market research an
oesophageal stents) oesophageal stents) clinician o.plmon. .
Some patients are unable to receive
chemotherapy and these patients will receive
BSC.
Clinicians felt strongly that irinotecan would not
be used in the UK setting for treatment of
second-line oesophageal squamous cell
carcinoma. This view is supported by market
research, where irinotecan comprises only 6%
of current usage.
Outcomes The outcome measures to be considered The outcome measures to be considered As per NICE scope
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Economic analysis

The reference case 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.

Costs will be considered from an NHS and
Personal Social Services perspective.

The reference case 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.

Costs will be considered from an NHS and
Personal Social Services perspective.

As per NICE scope

Subgroups to be
considered

No patient subgroups have been identified.

No patient subgroups have been identified.

As per NICE scope

Special
considerations
including issues
related to equity or
equality

No equality issues have been identified.

No equality issues have been identified.

As per NICE scope
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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. The
Summary of Product Characteristics is attached as Appendix C.1.1. A European public
assessment report describing nivolumab for the treatment of oesophageal cancer is not available
at time of submission.

Table 2. Technology being appraised

UK approved
name and brand
name

Nivolumab (Opdivo®)

Mechanism of
action

It has been demonstrated that the upregulation of PD-1 and its ligands in
oesophageal cancer tissues is correlated with poor prognosis.! Through
exploitation of the PD-1 immune checkpoint inhibitor pathway,
oesophageal cancer cells are able to escape immune surveillance.

Nivolumab is a fully human monoclonal antibody that acts as a PD-1
checkpoint-inhibitor that blocks the binding of PD-1 (expressed on
effector T cells) with its ligands (PD-L1 and PD-L2, expressed on target
cells such as tumour cells). By interrupting this interaction, nivolumab
prevents tumour cell evasion from destruction and restores T cell activity.
Hence, nivolumab stimulates the patient’s own immune system to directly
destroy cancer cells (in the same way that it would any other “foreign”
cell), resulting in destruction of the tumour through pre-existing, intrinsic
processes.

Further details are provided in Section B.1.3.5.1

Marketing
authorisation/CE
mark status

A Marketing Authorisation Application (MAA) was submitted to the
European Medicines Agency (EMA) in February 2020 and the product has
been submitted for registration via the Centralised Procedure. The earliest
point at which an opinion from the Committee for Medicinal Products for
Human Use (CHMP) could be anticipated is | lll. 'f CHMP opinion is
provided during M- then regulatory approval would be available
during
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Indications and
any
restriction(s) as
described in the
summary of
product
characteristics
(SmPC)

The proposed indication for nivolumab for the treatment of oesophageal

cancer is as follows:

Method of
administration
and dosage

Nivolumab will be administered intravenously over 30 minutes at 2-week
intervals at a dose of 240mg. Treatment will be continued until disease
progression.

Additional tests
or investigations

Not applicable.

List price and
average cost of
a course of
treatment

List price: 10mg/ml concentrate for solution for infusion in vial; 4 ml vial:
£439.00; 10 ml vial £1,097.00; 24 ml vial £2,633.007

Average cost/dose: £2,633

Patient access
scheme (if
applicable)

A patient access scheme has been agreed with the Department of Health,

comprising of a | | | | I to nivolumab costs.
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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).2

e Inthe UK, OC is often diagnosed at a late stage (70-80% diagnosed at stage Il or
IV) and 37-42% of cases have metastases at the point of diagnosis.*

e Squamous cell carcinoma and adenocarcinoma are the two major histology types of
OC and account for over 95% of the cases of OC.> However, there is notable global
variation in the distribution of histological types of OC. In Western countries, such
as the USA, the majority (64%) of the OC cases are adenocarcinomas, while less
than a third (31%) are squamous cell carcinomas.®

e The prognosis for unresectable OC is poor. In England, less than half of patients
(42%) remain alive at 12 months, regardless of stage at diagnosis.’

e Second-line palliative chemotherapy is recommended for patients who have
progressed on the first-line therapy; however, specific chemotherapy regimens are
not specified in the NICE clinical guidelines in the second-line setting.81°
Guidelines from the European Society for Medical Oncology (ESMO) recommend
taxane monotherapy in this setting.

o Nivolumab is a highly innovative therapy that has shown unprecedented single-
agent activity in the treatment of advanced or recurrent unresectable oesophageal
cancer, with a unique mechanism of action and published data describing the
beneficial impact of therapy in terms of efficacy and safety.

e Nivolumab would represent an additional treatment option for patients who are
refractory or intolerant to fluoropyrimidine and platinum-based combination therapy
or patients considered not fit for chemotherapy.

B.1.3.1. Disease overview

Oesophageal cancer (OC) is a malignant tumour developing from cells lining the oesophagus
(Figure 1).3
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Figure 1. Oesophageal cancer locations?®

Over 95% of oesophageal cancers present as oesophageal squamous cell carcinoma (OSCC) or
adenocarcinoma,® which can be considered two 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 and risk factors include recurrent chemical or physical
insults to the oesophageal mucosa, such as tobacco smoking and alcohol consumption,’? as
outlined in Figure 2. By contrast, adenocarcinomas typically arise from Barrett oesophagus and
risk factors include excess body weight and gastro-oesophageal reflux. ' 3 Further, 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.’®
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Figure 2 | The pathogenesis of OSCC and OAC. The oesophageal mucosa is exposed to repeated insults, which result
in changes to the squamous oesophageal mucosa. Molecular changes also accumulate, and this ultimately leads to a
malignant phenotype. In oesophageal squamous cell carcinoma (OSCC), squamous hyperplasia precedes low-grade
and high-grade squamous dysplasia, which then develops into invasive cancer. In cesophageal adenocarcinoma (OAC),
ametaplastic epithelium {Barrett oesophagus) is transformed through low-grade and high-grade dysplasia to invasive
cancer. CDKN2A, cyclin-dependent kinase inhibitor 2A; RB, retinoblastoma-associated protein.

Figure 2. Pathogenesis of OC (reproduced from Figure 2 of Smyth et al., 2017"3)

Staging is based on the widely accepted TNM staging system developed by the American Joint
Committee on Cancer (AJCC), which classifies according to the amount of tumour invasion (T),
involvement of lymph nodes (N), and distant metastasis (M), as outlined in Figure 3 and Table
3. Tumours may be classified by pathological stage (following surgery) or clinical stage (using
a physical exam, biopsy and imaging). Patients with cT3-T4 or cN1-3 disease are classed as
having locally advanced disease, while those with metastatic disease are classified as advanced
or stage |V disease.
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Table 3. Clinical (cTNM) staging of oesophageal squamous cell carcinoma

T4: Tumour invades adjacent structures

M
Stage T category N category e
Tis: High-grade dysplasia, defined as . . MO: No
0 malignant cells confined by the basement NO: No r§g|onal lymph node distant
metastasis .
membrane metastasis
NO: No regional lymph node .
. . . . MO: No
T1: Tumour invades the lamina propria, metastasis .
| . . . distant
muscularis mucosae, or submucosa N1: Metastasis in 1-2 regional .
metastasis
lymph nodes
NO: No regional lymph node
T2: Tumour invades the muscularis metastasis
. . . MO: No
propria N1: Metastasis in 1-2 regional .
Il distant
lymph nodes .
NO: No regional lymph node metastasis
T3: Tumour invades adventitia ’ .g ymp
metastasis
T3: Tumour invades adventitia N1: Metastasis in 1-2 regional
lymph nodes
T1: Tumour invades the lamina propria, MO: No
1l mu-sculans mucosae, or submuco§a N2: Metastasis in 3-6 regional distant .
T2: Tumour invades the muscularis metastasis
. lymph nodes
propria
T3: Tumour invades adventitia
NO: No regional lymph node
metastasis
T4: Tumour invades adjacent structures N1: Metastasis in 1-2 regional
lymph nodes
|Nr2n l\r/l1er’:ca)z’;aSS|s in 3—6 regional MO: No
IVA : . . ymp distant
T1: Tumour invades the lamina propria, .
. metastasis
muscularis mucosae, or submucosa
T2: Tumour invades the muscularis N3: Metastasis in 7 or more
propria regional lymph nodes
T3: Tumour invades adventitia
T4: Tumour invades adjacent structures
NO: No regional lymph node
T1: Tumour invades the lamina propria, metastasis
muscularis mucosae, or submucosa N1: Metastasis in 1-2 regional
T2: Tumour invades the muscularis lymph nodes M1: Distant
VB . . . .
propria N2: Metastasis in 3—6 regional metastasis
T3: Tumour invades adventitia lymph nodes

N3: Metastasis in 7 or more
regional lymph nodes
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Figure | Tumour-node-metastasis categories. Tumour classification according to the categories. T refers to the size of
the primary tumour and whether it invades the nascent tissue as shown. N refers to lymph node involvement: NO
describes no regional lymph node metastasis; N1 describes regional lymph node metastases involving one or two nodes;
N2 describes regional lymph node metastases involving from three to six nodes; and N3 describes regional lymph node
metastases involving seven or more nodes. M refers to distant metastasis and is categorized as M0 (no distant metastasis)
or M1 (distant metastasis). HGD, high-grade dysplasia; Tis, cancer in situ. Adapted with permission from REF. 247, Elsevier.

Figure 3. TNM staging in oesophageal cancer (reproduced from Figure 4 of Smyth et al.,
2017%)

The most common sites of metastases include liver, distant lymph nodes, lung, bone and brain,
with lung metastases more common in patients with OSCC and liver, bone and brain more
common in patients with adenocarcinoma. '5-'7 Further, survival in patients with metastases varies
by metastatic site and histological subtype; in OSCC, lymph node metastases were associated
with improved survival.'® 17

B.1.3.2. Epidemiology

OC is a significant health issue worldwide. Although this cancer is relatively rare (9,209 new
diagnoses in UK in 2017, of which 7,569 cases were in England), it is the seventh most common
cause of cancer death in the UK and was responsible for an estimated 7,925 deaths in UK in
2017.% '8 This reflects the fact that survival rates are extremely poor: only around 15% of people
diagnosed with oesophageal cancer survive for 5 years or more.* '°

The maijority of global OC cases present as OSCC; in Western countries, such as the USA, the
maijority (64%) of the OC cases are adenocarcinomas, while less than a third (31%) are squamous
cell carcinomas.® Similarly, there are significant differences in OC patient gender by histological
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subtype; while the male to female incidence rate ratio for adenocarcinoma is higher (around
52:10), it is more balanced for OSCC (around 11:10).4

In the UK, OC is often diagnosed at a late stage (70-80% diagnosed at stage Ill or IV) and 37-
42% of cases have metastases at the point of diagnosis.*

B.1.3.3. Life expectancy

The prognosis for unresectable OC is poor. In England, less than half of patients (42%) remain
alive at 12 months, regardless of stage at diagnosis.” Patients with unresectable, advanced OC
have worse 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.® 20 Further, survival is impacted
by histological type, with adenocarcinoma patients experiencing reduced life expectancy versus
OSCC patients.'> 17

In the context of treatment-experienced patients with unresectable OSCC, survival outcomes
remain poor. Patients receiving therapy with taxane monotherapy achieve median survival of 5-9
months, while for those receiving best supportive care (BSC), median survival is only around four
months.?"-22Thus, there is substantial unmet need for effective therapies to improve outcomes in
this patient population.?® 24

B.1.3.4. Current pathway of care

The stage of the disease is a critical factor for treatment decisions. Patients diagnosed in the
early stages of OC are most commonly treated by 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 at stage Il or IV), by which time
surgery may no longer be a viable treatment option.* 12 In these patients, chemotherapy or
radiation can improve symptoms and may prolong survival, but these treatments are not
curative. Thus, the aim of treatment for patients with unresectable disease is primarily palliative:
to prolong the time to progression, extend survival, and relieve symptoms to improve or
maintain quality of life."!

A summary of the National Institute for Health and Care Excellence (NICE) guidelines for the
treatment of OC is shown in Figure 4 and described below:

e Surgery is considered the treatment of choice for OC patients with localised disease.
The pathway for the management of OC from NICE describes interventional
procedures comprising oesophagectomy and lymph node dissection, accompanied
by neoadjuvant or adjuvant therapies (such as chemotherapy and
chemoradiotherapy) for OC patients suitable for radical treatment.8-10
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e For patients with locally advanced or metastatic disease, 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.8-10

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.8-'° The
guidelines do not differentiate between the two main histology types of OC: OSCC
and adenocarcinoma.

Similar to UK guidance, guidelines from the European Society for Medical Oncology (ESMO)
recommend palliative chemotherapy in the management of advanced or metastatic OC.""!
Taxane monotherapy is indicated for the second-line treatment (after failure of first-line
treatment with taxane combination therapy) of OC, particularly in patients with adenocarcinoma
with a good performance status.'" Palliative monotherapy is also recommended for patients with
OSCC; however, due to a lack of evidence of effectiveness, specific chemotherapy regimens
are not specified.!

Adults with newly-diagnosed or recurrent
non-stromal oesophageal cancer

v v
Patients suitable for radical treatment Patients unsuitable for radical treatment
Neoadjuvant and adjuvant treatment Non-metastatic Locally advanced or metastatic
Localised Squamous cell l
adenocarcinoma carcinoma
- Chemotherapy (before or |+ Radical _ First-line palliative chemotherapy
after surgery) chemoradiotherapy « Combination chemotherapy,
Chemoradiotherapy +  Chemoradiotherapy including:
bef 3 -
before surgery eore surgety « Doublet regimen (5-
fluorouracil or capecitabine in
combination with cisplatin or
oxaliplatin)
+ Triplet regimen (5-
LR fluorouracil or capecitabine in
+ Radical resection (T1bNO combination with cisplatin or
adenocarcinoma) oxaliplatin plus epirubicin)

« Definitive chemoradiotherapy or surgical |

resection (T1bNO SCC) v v
+ Oesophagectomy Second-line palliative Consider clinical
chemotherapy trial
l | I
v
| Lymph node dissection | —)‘ Managing obstructions for dysphagia |

Figure 4. Treatment pathway for oesophageal cancer in UK (derived from NICE NG83)2
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B.1.3.5. Nivolumab in the treatment of unresectable oesophageal cancer

B.1.3.5.1. Mechanism of action

Immunotherapy has been at the forefront of therapeutic development in oncology since the
discovery that cancer cells evade destruction by exploiting the signalling pathways that control
the immune system. The typical immune response to foreign cells or antigens in the body is the
activation of T-cells that can then destroy those foreign cells or antigens. T-cells proliferate and
differentiate through various pathways, with T-cell activation regulated through a complex balance
of positive and negative signals provided by co-stimulatory and co-inhibitory receptor interactions
on the T-cell surface (Figure 5). Healthy, non-foreign cells (‘self’-cells) avoid T-cell destruction by
stimulating inhibitory receptors, known as checkpoints, to suppress the T-cell response; cancer
cells can use these same inhibitory receptors to escape destruction by T-cell activity. Antibodies
designed to bind to and block these checkpoints (so called ‘checkpoint-inhibitors’) can prevent
tumour-driven T-cell suppression, as depicted in Figure 5, and increase immune activity against
cancer cells.

Activating Inhibitory
_, receptors receptors .
N\ CD28 CTLA-4 ¥
/) wr “\
Zx GITR i T cell g TIM-3
| cpiar e = BTLA
¢ /?'3 Q{\
cD27 /) . VISTA
HVEM LAG-3
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Abs T cell Abs
stimulation

Figure 5. Receptors involved in the regulation of the T-cell immune response (from
Mellman 2011%)

PD-1 is an immune checkpoint protein receptor expressed at high levels on activated T-cells,
which 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.?6-%° Tumour cells can exploit this pathway
by up-regulating proteins that engage PD-1 with its ligands (programmed death ligand-1 [PD-L1]
and programmed death ligand-2 [PD-L2]) to limit the activity of T-cells at the tumour site.

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved Page 20 of 163



Expression of PD-L1 and PD-L2 in tumour cells has been detected in approximately 44% of
oesophageal cancer patients.! Further, patients with PD-L1 and PD-L2 expression are reported
have a poorer prognosis compared with those without expression of these ligands.! Through
exploitation of the PD-1 immune checkpoint inhibitor pathway, oesophageal cancer cells are able
to escape immune surveillance (Figure 6). Hence, PD-1 and its ligands may be considered as
therapeutic targets for immune-mediated therapies in oesophageal cancer.

Nivolumab is a fully human, monoclonal immunoglobulin G4 antibody (IgG4 HuMADb) that acts as
a PD-1 checkpoint-inhibitor, blocking the interaction of PD-1 with PD-L1 and PD-L2 (Figure 6 and
Figure 7). Through interruption of PD-1 binding to PD-L1 and PD-L2, nivolumab stops the evasion
of immune-mediated tumour destruction and restores T-cell activity by stimulating the patient’s
own immune system to directly destroy cancer cells (in the same way that it would any other
“foreign” cell), resulting in destruction of the tumour through pre-existing, intrinsic processes
(Figure 7).

A B C
Activated T cell Exhausted T cell Effector T cell
Immune Response Immune Response Immune Response
1‘ Proliferation ¢ Proliferation T Proliferation
Cytokines Cytokines Cytokines
(IFN-y) (IFN-y) (IFN-y)
T Cytotoxicity ¢ Cytotoxicity T Cytotoxicity
CD8o, CD28 MHC ® Peptide Ilf TCR PD-L1 PD-1 e Blocking
CD86 Antigen Antibody

Figure 1. PD-1 in T-cell activation, exhaustion, and effector function. (A} T cells are activated via (1) binding of MHC plus peptide on an APC to
the TCR and then (2} binding of APC CD80/86 to T-cell CD28. In patients with cancer, tumor cells can also serve as APCs. Upon T-cell activation,
PD-1 expression is induced. (B} In situations of chronic infection or persistent stimulation, PD-L1 signals through T-cell PD-1 to "turn off” T cells in
order ta minimize damage to healthy tissue. Tumor cells can upregulate PD-L1 in order to “turn off” T cells that might destroy them. (C) Blocking
the PD-1/PD-L1 signaling pathway allows T cells to maintain their effector functions. In patients with cancer, activated tumor-specific T cells can
kill tumor cells and secrete cytokines that activatesrecruit other immune cells to participate in the antitumor response. APC, antigen-presenting
cell; IFN-y, interferon gamma; MHC, major histocompatibility complex; PD-1, programmed death-1; PD-L1, PD ligand 1; TCR, T-cell receptor.

Figure 6. PD-1 pathway and blockade (from McDermott and Atkins 2013%")
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Figure 7. Nivolumab stimulation of immune-mediation destruction
Pseudoprogression 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. In contrast, there are key
differences with immunotherapy agents such as nivolumab, as a result of their novel mechanism
of action. One of these differences is the varying patterns of response that can be observed with
immunotherapy agents, compared with chemotherapy.

. 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 growth 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 8).32-3 This brief initial
enlargement of the tumour may be followed by tumour shrinkage or eradication.3? 33

e Hence, due to the delayed clinical responses observed in immunotherapies, the
“time to response” from immunotherapy treatment may differ from that seen after
conventional chemotherapy. 34

¢ In addition, these differences in response patterns after immunotherapy may
potentially be prematurely misclassified as disease progression under the WHO or
RECIST criteria.3 34 For the same reasons, PFS may not be an adequate endpoint
in immunotherapy trials and may not be considered a surrogate for OS for the
achievement of clinical efficacy.
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Figure 8. Pseudo-progression response to immune checkpoint inhibitor treatment®2

B.1.3.5.2. Nivolumab within the current clinical pathway

In the second line setting, the treatment pathway is highly variable for unresectable, advanced or
metastatic OC patients, as decisions on treatment options are individualised for each patient, as
per clinical expert opinion obtained through advisory board. Currently, no treatment strategy is
defined as best practice for patients who are refractory or intolerant to the standard therapies or
who are considered to be unable to tolerate further chemotherapy. Chemotherapy agents such
as paclitaxel or docetaxel may be used in this setting. However, these agents are associated with
poor efficacy and tolerability, and patients often exhibit or develop resistance to them within a
relatively short period. Patients who are not fit to receive further chemotherapy are left with best
supportive care (BSC) and while BSC is able to relieve symptoms with minimal adverse effects,
there is limited impact on progression or survival.

Nivolumab would represent an additional treatment option for patients with unresectable,
advanced or metastatic oesophageal squamous-cell carcinoma who are either refractory or
intolerant to fluoropyrimidine and platinum-based combination therapy or not eligible to receive
further chemotherapy. The introduction of nivolumab would change the treatment paradigm for
these patients and thus represents a “step-change” in the management of OC following failure of
prior chemotherapy regimens.

B.1.4. Equality considerations

The incidence of oesophageal cancer is strongly correlated to age, where around 41% of new
cases in the UK between 2014 to 2015 were diagnosed in those over 75 years old.# In addition,
the five-year net survival of oesophageal cancer patients aged 70 years and over is notably poorer
compared with younger patients, particularly in female patients (Table 4).
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Palliative chemotherapy is recommended for patients who have progressed on the first-line
therapy; however, specific chemotherapy regimens are currently not recommended in the NICE
clinical guidelines in the second-line setting.8-'° Guidelines from the European Society for Medical
Oncology (ESMO) recommend taxane monotherapy in this setting (see below)."" Therefore,
patients currently have very limited treatment options in the second-line setting.

Treatment options for these older patients may be extremely limited due to their reduced ability
to tolerate chemotherapy. Hence, older patients may be more likely to receive BSC than the
overall cohort of patients with OC. As BSC has limited or no impact on symptoms, quality of life,
progression and survival, this subgroup of older patients has a high unmet need, and an
efficacious therapy that is well-tolerated would address this need. Nivolumab provides a treatment
option with proven efficacy and tolerability, with the potential to impact on symptoms, progression
and survival. Ageing well and tackling premature mortality is a priority for NHS England.3®
However, certain services and system rules in the UK are skewed in favour of the young, with far
worse access and quality for older people in service.®® Providing nivolumab will be in line with
addressing the issue of ageism.

Table 4. Oesophageal cancer five-year net survival (2009-2013); by age group*

Five-year Net Survival, Oesophageal Cancer
England, all cancer stages
Age group (years) Men Women
15-49 17.0% 23.5%
50-59 18.1% 27.7%
60-69 17.8% 22.2%
70-79 15.0% 16.5%
80-99 5.7% 4.2%
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B.2 Clinical effectiveness

Key points

Nivolumab therapy has significant benefits in terms of patient-relevant outcomes,
including overall survival (OS), safety profile and quality-of-life endpoints.

During ATTRACTION-3, nivolumab-treated patients achieved significantly improved
survival over patients receiving taxanes (median OS: 10.91 months versus 8.38
months).

At 12 months, 46.9% of patients in the nivolumab arm remained alive versus 34.4% in
the taxane arm.

The safety profile of nivolumab was improved over that for the taxanes: 65.6% of
patients in the nivolumab arm reported a drug-related AE (grade 3-5: 18.2%) versus
95.2% for patients receiving paclitaxel or docetaxel (grade 3-5: 64.0%)

Quality of life remained relatively stable in the nivolumab arm, as determined by EQ-5D
and EQ-VAS; however, patients receiving taxanes frequently reported worsened quality
of life outcomes during the trial period.

Although ATTRACTION-1 was a single arm study, results were comparable to the
nivolumab arm of ATTRACTION-3.

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

oesophageal cancer where standard chemotherapy has failed. Full details of the process and

methods to identify and select the relevant clinical evidence are summarised in Appendix D.

B.2.2.

List of relevant clinical effectiveness evidence

Evidence to support the effectiveness of nivolumab for the treatment of advanced or recurrent

unresectable squamous cell oesophageal cancer that is refractory or intolerant to chemotherapy,

the indication described in the regulatory application, is derived primarily from ATTRACTION-3
(ONO-4538-24) and ATTRACTION-1 (ONO-4538-07), shown in Table 5 and Table 6,

respectively.
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Table 5. Clinical effectiveness evidence: ATTRACTION-337: 38

Study ATTRACTION-3

Study design Phase lll, multicentre, randomised, docetaxel- or paclitaxel-controlled,
open-label study
Adult patients with histologically confirmed unresectable advanced or

Population recurrent oesophageal cancer, refractory or intolerant to combination
therapy with fluoropyrimidine and platinum-based drugs.

Intervention(s) Nivolumab (referred to as ONO-4538) monotherapy, at a dose of 240mg
administered intravenously over 30 minutes at 2-week intervals
Docetaxel (intravenous administration of 75mg/m? every 3 weeks) or

Comparator(s) paclitaxel (intravenous administration of 100mg/m? weekly for 6 weeks

followed by a 2-week drug holiday)

Indicate if trial supports
application for marketing
authorisation

Yes 4 Indicate if trial used in the Yes v

No economic model No

Rationale for use/non-
use in the model

Source of direct comparative evidence evaluating the efficacy of
nivolumab versus taxanes in the correct patient population

e Overall survival

Reported outcomes e Progression-free survival
specified in the decision e Objective response rate
problem e Adverse events and safety outcomes
e Patient reported outcomes
e Disease control rate
All other reported . D.uration of response
outcomes e Time to response
e Maximum percent change from baseline in the sum of diameters

of the target lesion

ECG: electrocardiogram; ECOG: Eastern Co-operative Oncology Group
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Table 6. Clinical effectiveness evidence: ATTRACTION-13°

Study ATTRACTION-1
Study design Phase I, multicentre, open-label, uncontrolled single-arm study
. Oesophageal cancer patients refractory or intolerant to standard
Population .
therapies
. Nivolumab (referred to as ONO-4538) monotherapy, at a dose of 3mg/kg
Intervention(s) L . .
administered intravenously at 2-week intervals
Comparator(s) None.
- e —
Indlqate_ if trial supporFS Yes Indicate if trial used in the Yes
application for marketing "N economic model No v
authorisation

Rationale for use/non-
use in the model

Does not provide direct comparative evidence evaluating the efficacy of
nivolumab versus taxanes

Reported outcomes
specified in the decision
problem

¢ Objective tumour response
Overall survival
Progression-free survival
Adverse events

All other reported
outcomes

Disease control rate and immune-related disease control rate
Time to progression

Duration of response

Time to response

Best overall response and immune-related best overall response
Change in tumour size

Effects on primary tumour in the oesophagus

ECG: electrocardiogram; ECOG: Eastern Co-operative Oncology Group

B.2.3. Summary of methodology of the relevant clinical

effectiveness evidence

A summary of methodology for ATTRACTION-3 and ATTRACTION-1 is provided in Table 7.
Baseline characteristics of patients enrolled in these studies are summarised in Table 8. Full
details of design and methodology for each trial are provided in Section B.2.6, together with the

trial results.
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Table 7. Comparative summary of trial methodology

Trial number (acronym)

ATTRACTION-33%7: 38

ATTRACTION-139:40

Location

USA, Europe (Denmark, Germany, ltaly, UK), Japan, Korea, Taiwan

Japan

Trial design

Phase lll, multicentre, randomised, docetaxel- or paclitaxel-controlled,
open-label study

Phase II, multicentre, open-label, uncontrolled single-arm study

Eligibility criteria for
participants

Adult patients with histologically confirmed unresectable advanced or
recurrent oesophageal cancer, refractory to or intolerant to standard
therapy, ECOG PS of 0 or 1, and life expectancy of at least three months

Adult patients with histologically proven oesophageal cancer that was

refractory or intolerant to fluoropyrimidine-based, platinum-based, and
taxane-based chemotherapy, ECPG PS of 0 or 1, life expectancy or at
least 90 days

Settings and locations
where data were

The study was conducted in 90 study locations across USA, Europe and
Asia.

The study was conducted in eight academic centres and hospitals in
Japan.

Docetaxel or Paclitaxel (n = 195)

Patients were administered docetaxel intravenously at 75mg/m? every 3
weeks or paclitaxel administered intravenously at 100mg/m? weekly for 6
weeks followed by a 2-week drug holiday.

collected
Nivolumab (n = 195) Nivolumab (n = 65)
Patients were administered nivolumab at 240mg every 2 weeks by | Nivolumab (was administered at a dose of 3mg/kg at 2-week intervals by
intravenous infusion. intravenous infusion.

Trial drugs

Primary outcomes

0S8, defined as the time from randomisation until death from any cause.

ORR, determined by central assessment.

Other outcomes used
in the economic
model/specified in the
scope

ORR,

PFS,

Adverse events,

Patient-reported outcomes (QoL)

ORR, assessed by investigator,
oS,

PFS,

Adverse events

Pre-planned subgroups

Location (Japan vs rest of the world),

No, of organs with metastases at randomisation (<1 or 22),
PD-L1 expression (21% vs <1% or indeterminate)
Age

Sex

Race

ECOG PS at baseline

Lesion sites

Histological classification

Metastatic site

Past treatments

History of smoking

Histological classification
ECOG PS at baseline

Past treatments

History of smoking

History of alcohol consumption

of life

ECOG PS: Eastern Corporative Oncology Group Performance Score; GOJ: gastro-oesophageal junction; ORR: objective response rate; OS: overall survival; PFS: progression-free survival, QoL: quality
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Table 8. Characteristics of participants in the studies across treatment groups

Baseline characteristic

ATTRACTION-14!

ATTRACTION-338

Nivolumab Nivolumab Control Docetaxel Paclitaxel
Cohort size (N) 65 210 209 65 144
Median (range), years 62 (49-80) 64 (37 - 82) 67 (33 - 87) ] ]
Age
<65 years, n (%) 112 (53%) 85 (41%) [ | [
Sex, n (%) Female 11 (17%) 31 (15%) 24 (12%) [ ] [ ]
’ Male 54 (83%) 179 (85%) 185 (88.5) [ ] [
White 0 9 (4%) 9 (4%) [ ] [ ]
Black / African American 0 0 0 | |
Race, n (%) -
Asian 65 (100%) 201 (96%) 200 (96%) [ | [ ]
Native Hawaiian or other Pacific Islander 0 0 0 ] |
Geographic location, n | Japan 65 (100%) 136 (65%) 138 (66%) [ | ]
(%) Rest of the world 0 74 (35%) 71 (34%) [ ] [ ]
0 29 (45%) 101 (48%) 107 (51%) ] ]
ECOGPS, n (%) 1 36 (55%) 109 (52%) 102 (49%) ] ]
Squamous-cell carcinoma 65 (100%) 210 (100%) 209 (100%) ] [ ]
Histological type, n (%) | Adenocarcinoma 0 0 0 ] |
Other 0 0 0 ] |
Stage | 9 (14%) 1 (0.5%) 0 | |
] Stage Il 11 (17%) 2 (1.0%) 5 (2.4%) [ | [ ]
Disease stage TNM Stage Ill 24 (37%) 8 (3.8%) 13 (6.2%) | |
classification*, n (%)
Stage IV 20 (31%) 172 (81.9%) 168 80.4%) [ ] [
Unknown / not evaluated 1(1%) 27 (12.9%) 23 (11.0%) [ ] [ ]
Lymph node 21 (32%) 159 (76%) 163 (78%) [ | [ ]
Peritoneum 24 (37%) 5 (2%) 11 (5%) [ ] [ ]
Liver 43 (66%) 57 (27%) 54 (26%) ] ]
. Lung 1 (2%) 98 (47%) 92 (44%) [ ] [ ]
(S.,}:)es of metastases, n "5, issue 4 (6%) 22 (11%) 13 (6%) e |
Adrenal gland 2 (3%) 6 (3%) 7 (3%) | [ |
Brain 1(2%) 5 (2%) 1 (0.5%) | [ |
Bone 21 (32%) 23 (11%) 25 (12%) [ ] [ ]
Other 24 (37%) 1 (0.5%) 1 (0.5%) [ ] |

ECOG PS: Eastern Corporative Oncology Group Performance Score; NR: not reported
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B.2.4. Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

A summary of methodology for ATTRACTION-3 and ATTRACTION-1 is provided in Section
B.2.6.

B.2.5. Quality assessment of the relevant clinical effectiveness
evidence

There were no notable quality issues in relation to ATTRACTION-3 as well as for the single-
arm nivolumab ATTRACTION-1. The complete quality assessment is available in Appendix
D.

B.2.6. Clinical effectiveness results of the relevant trials

Evidence for the clinical efficacy of nivolumab is derived from the ATTRACTION-3 study, a
Phase Il active-controlled study, and ATTRACTION-1, a Phase Il non-comparative study. The
design, methodology and results for ATTRACTION-3 are described in Section B.2.6.1,
followed by the design, methodology and results for ATTRACTION-1 in Section B.2.6.2.

B.2.6.1. ATTRACTION-3
B.2.6.1.1. Study design

The ATTRACTION-3 study is an ongoing Phase lll, open-label, multi-centre, docetaxel/
paclitaxel-controlled, pivotal registration trial sponsored by Ono Pharmaceutical Co. Ltd to
support the filing of nivolumab with the health authorities in Japan, United States and Europe
(CA209-473, Clinical Trials ldentifier NCT02569242).42 The objective of the study was to
evaluate the efficacy and safety of nivolumab in patients with OC refractory or intolerant to
combination therapy with fluoropyrimidine and platinum-based drugs. The trial was initiated in
December 2015 and was conducted in USA, Denmark, Germany, Italy, UK, Japan, Korea and
Taiwan.?¥”

Patients were randomised in a 1:1 ratio to treatment with nivolumab (240mg every 2 weeks
IV) or to the control group (docetaxel or paclitaxel; see Section B.2.6.1.3 for regimens).
Randomisation was stratified by region (Japan vs. the rest of the world), number of organs
with metastases (<1 vs. 22), and expression of PD-L1 (21% vs. <1% or intermediate).?” The
study design of ATTRACTION-3 is provided in Figure 9.
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Screening Phase > Treatment Phase >| F°F'='|$é“s"e“p

N ONO-4538 Group

240 mg, IV, Q2w

* Unresectable
esophageal cancer

Allocation Ratio

1:1 (ONO-4538:Control) Continue

- Patients whois Stratification Factor treatment until
resistantto or (1) Location (JPN vs. rest of world) progression or F/U
intolerant of (2) Organs with metastases (£1vs.z2) conditions % Investigation
standard therapy (3) Expression of PD-LI unacceptable
. : (1% vs. <1% or indeterminate) in view of the
(including Planned Accrual safety
platinum-based 195 subjects per each Group
drug and I
fluoropyrimidine) ?:rcﬂe?f IVGBJ;‘\;E{ *imaging examination
\ _/ 9 O..I' 3 every 6 weeks

Paclitaxel Group
100mg/m2 Q1W x 6 with 2WW Off

Figure 9. Study design of ATTRACTION-3%

Data presented in this submission is derived from published data based on a database lock
on 12 November 2018.

B.2.6.1.2. Eligibility criteria

Patients with oesophageal cancer who are refractory or intolerant to combination therapy with
fluoropyrimidine and platinum-based drugs were enrolled. The main eligibility criteria are listed
in Table 9.%7

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved Page 31 of 163



Table 9. Inclusion and exclusion criteria for ATTRACTION-3%7

Key inclusion criteria

Key exclusion criteria

Men or women of at least 20 years of age
Oesophageal cancer with the major lesion in
the oesophagus, histological type of major
lesion was pathologically proven squamous

Significant malnutrition

Apparent tumour invasion on organs located
adjacent to the oesophageal disease
History of, or current severe hypersensitivity

cell carcinoma or adenosquamous cell to any other antibody products

carcinoma e  Multiple primary cancers

¢ Refractory or intolerant to combination e Any metastasis in the brain or meninx that is
therapy with fluoropyrimidine and platinum- symptomatic or requires treatment
based drugs for oesophageal cancer, e  Active, known or suspected autoimmune
previously received with one treatment disease
regimen, and not indicated for a radical e Previously received taxane agents to treat
resection oesophageal cancer; not proven refractory

e At least one measurable or non-measurable
lesion per the RECIST Guideline Version1.1
as confirmed by imaging within 28 days
before randomisation combination therapy, and then proven

e ECOG Performance Status score 0 or 1 refractory or intolerant may be randomised

¢ Alife expectancy of at least 3 months. e Contraindicated to docetaxel and paclitaxel

e  Previously received nivolumab (ONO-4538
or MDX-1106 or BMS-936558), anti-PD-1
antibody, anti-PD-L1 antibody, anti-PD-L2
antibody, anti-CD137 antibody, anti-CTLA-4
antibody or other therapeutic antibodies or
pharmacotherapies for regulation of T-cells.

or intolerant to taxane-based combination
therapy and subsequently received
fluoropyrimidine and platinum-based

B.2.6.1.3. Study medications

Patients will be randomized in a 1:1 ratio to the nivolumab group or control group (docetaxel
or paclitaxel). After randomisation, the nivolumab group will receive nivolumab treatment (240
mg at 2-week intervals) and the control group will receive docetaxel (75 mg/m? at 3-week
intervals) or paclitaxel (100 mg/m? weekly for 6 weeks in succession followed by a 2-week
drug holiday). Treatment will be continued until progressive disease is assessed by the
investigator or sub-investigator according to the RECIST Guideline Version 1.1, or due to pre-
specified adverse events.%’

B.2.6.1.3.1. Treatment beyond progression

Nivolumab, docetaxel, and paclitaxel treatment could be continued beyond disease
progression if the following criteria is met, providing that continuing of the study treatment is
expected to be beneficial for the patient.3”

¢ No rapid disease progression and the continuation of study treatment is expected to
lead to clinical benefits

e Treatment (nivolumab, docetaxel, or paclitaxel) was tolerated

e A stable ECOG Performance Status Score

¢ Continuation of study treatment will not cause a delay of any prophylactic intervention
for serious complications associated with disease progression (e.g., brain metastasis).
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B.2.6.1.4. Study endpoints and assessments

The primary, secondary, and exploratory endpoints of ATTRACTION-3 are provided in Table
10. Treatment will be assessed by the investigator and sub-investigator according to the
RECIST Guideline Version 1.1.

Table 10. Study endpoints in ATTRACTION-3%"

ATTRACTION-3 Study Outcomes

Primary endpoint e Opverall survival (OS)
o defined as the time from randomisation until death from any
cause.
Secondary and ¢ Objective response rate (ORR)
exploratory o defined as the percentage of patients whose best overall
endpoint response is assessed as either CR or PR according to

RECIST Guideline Version 1.1
¢ Disease control rate (DCR)

o defined as the percentage of patients whose best overall
response is assessed as CR, PR or SD according to
RECIST Guideline Version 1.1

e Progression free survival (PFS)

o calculated from the following equation: (“Time from date of
randomisation until either the overall response was
assessed as progressive disease or the patient died of any
cause, whichever was the earlier’+1)/30.4375

e Duration of response

o calculated from the following equation: (“Time from date of
randomisation until either the overall response was
assessed as progressive disease for the first time after
confirmed response or the patient died of any cause”+1)/
30.4375

e Time to response

o calculated from the following equation: (“Time from
randomisation until first assessment of confirmed CR or
PR”+1)/30.4375

e Best overall response (BOR)

o assessed as CR, PR or SD according to RECIST Guideline

Version 1.1
e Maximum percent change from baseline in the sum of
diameters of the target lesion

CR: complete response, disappearance of all (non-lymph node) target lesions. Any pathological
lymph nodes (whether target or non-target) must have reduction in the short axis to <10 mm. PR:
partial response, at least a 30% decrease in the sum of diameters of target lesions, taking as
reference the baseline sum diameters. SD: stable disease, neither sufficient shrinkage to qualify for
PR nor sufficient increase to qualify for PD, taking as reference the smallest sum diameter while on
study.

PD: progressive disease, at least a 20% increase in the sum of diameters of target lesions, taking
as reference the smallest sum on study (this includes the baseline sum if that is the smallest on
study). In addition to the relative increase of 20%, the sum must also demonstrate an absolute
increase of at least 5 mm.
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B.2.6.1.5. Statistical analyses

The statistical analysis software East (version 6.3) was used for the calculation of the required
events and sample size at the time of planning the study.3’

The primary analysis set for efficacy endpoints was based on the intention-to-treat (ITT)
population. Statistical significance will be assessed using a two-sided 5% significance level,
except for testing of interactions, which will be performed using the two-sided 15% significance
level. No statistical tests will be performed on safety.

The null hypothesis was that the nivolumab group is superior to the control group in terms of
OS, which was calculated in days from date of randomisation till date of death from any cause.
Data is compared between the two treatment groups using the stratified log-rank test with
specified stratification factors. The hazard ratio and its 95% ClI for the nivolumab group relative
to control group is calculated using the stratified Cox proportional-hazards model. Median OS
and its 95% Cl is calculated using the Kaplan-Meier method, together with survival rates at 3,
6,9, 12, 15, 18, 21, 24,27 and 30 months.3"3

B.2.6.1.6. Sample size and power calculation

The planned sample size comprises 195 patients in each treatment arm, totalling 390 patients.
This study was intended to verify the superiority of the nivolumab group over the control groups
(docetaxel or paclitaxel) in terms of OS (the primary endpoint).3”

An exponential distribution was assumed for OS and the average hazard ratio of the nivolumab
group vs. control group was assumed to be 0.70 (and a median OS of the control and
nivolumab groups equivalent to 7.2 and 10.3 months, respectively), the number of events
required to detect superiority of the nivolumab group over the control groups with two-sided
significance level of 5% and 90% power by the log-rank test was calculated to be 331.37

Assuming the enrolment period to be 24 months and the follow-up period after the last patient’s
enrolment to be 15 months, the number of patients required to ensure the required 331 events
was estimated to be 384. The target sample size was set at 390 in consideration of drop-
outs.?”

B.2.6.1.7. Patient disposition

A total of 590 patients were enrolled in the study and 419 patients were randomised to receive
either nivolumab (210 patients) or docetaxel/paclitaxel (209 patients; docetaxel: 65 patients,
paclitaxel: 144 patients). A total of 171 patients were not randomised due to patient’s request
to be withdrawn from study (11 patients), patient not fulfilling inclusion criteria (77 patients),
patient meeting exclusion criteria (90 patients), failure to return to study site (1 patient) and for
other reasons not specified (7 patients). 209 out of 2010 patients randomised to the nivolumab
arm and 208 of 209 patients randomised to the control arm received at least one dose of the
investigational product.®® A summary of the patient disposition is provided in Table 11.

Table 11. ATTRACTION-3: Patient disposition3®
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Nivolumab Control group

Total Docetaxel Paclitaxel
Number of patients (intention-to-treat) 210 209 65 144
Number of treated patients 209 208 65 143
Continuation in the treatment period
Patients continued in the treatment period

Patients discontinued in the treatment period

Reasons for discontinuation of the treatment period
PD

Worsening of clinical symptoms due to PD
Onset of grade 2 or more adverse event

Not received a dose of investigational product
within past 6 weeks

Investigator judged to be inappropriate for other
reasons

Other reasons

PD: progressive disease

B.2.6.1.8. Baseline patient characteristics

A total of 419 patients were enrolled (Table 13). All patients had squamous-cell carcinoma. At
the data cut-off (November 2018 ) median follow-up was 10.55 months for patients in the
nivolumab arm and 8.02 for patients in the total control arm. Patients received a median of 2
cycles (range 1 to 20) of nivolumab.38

The demographics and baseline characteristics for patients enrolled in ATTRACTION-3 are
summarised in Table 12. The median age in the nivolumab and total control group were 64
(range:37-82) and 67 (range: 33-87), respectively. A substantial proportion of the patients in
the nivolumab arm (46.7%) and the total control arm (59.3%) were aged 65 years or older.
Patients randomised to the nivolumab arm were overall comparable to patients randomised to
the control arm in terms of baseline characteristics. The majority of patients in the nivolumab
had and ECOG performance score of 1 (51.9%) while in the total control arm slightly more
patients had an ECOG score of 0 (51.2%). The most common sites of metastatic disease were
the lymph nodes (75.7% and 78% in the nivolumab and total control groups, respectively),
lung (46.7% and 44%), and the liver (27.1% and 25.8%). 95.7% of patients were of Asian
ethnicity.3®
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Table 12. ATTRACTION-3: Baseline characteristics3®

Characteristic . Control group
Nivolumab -
Total Docetaxel Paclitaxel
Cohort size 210 208 65 143
Age 3"62‘:?” (range), 64 (37-82) 67 (33-) ] ]
<65 years, n(%) 112 (53.3) 85 (40.7) [ [ ]
Gender. n (%) Female 31(14.8) 24 (11.5) [ ] [
’ Male 179 ( 85.2) 185 ( 88.5) [ [
Race, n (%) Asian 201 (95.7) 200 ( 95.787) [ [
Histological Squamous cell
typo 9 c:rcinoma 210 (100.0) 209 (100.0) I I
0 101 ( 48.1) 107 (51.2) [ [
ECOGPS 1 109 ( 51.9) 102 ( 48.8) [ ] [ ]
A 1(0.9) 3(2.5) [ ] [ ]
A 4(3.7) 5(4.2) [ [
Disease stage? nB 1(0.5) 1(0.8) | |
lne 2(1.4) 4 (3.3) [ ] [
Y] 94 ( 87.9) 100 ( 83.3) I [ ]
Not evaluated 5(4.7) 7 (5.8) [ ] [ ]
Lymph Node 159 ( 75.7) 163 ( 78.0) [ ] [
Peritoneum 5(2.4) 11 (5.3) [ ] [
Liver 57 (27.1) 54 ( 25.8) [ ] [ ]
Lung 98 (46.7) 92 ( 44.0) [ ] [ ]
Pleural Tissue 22 (10.5) 13 (6.2) ] I
Site of Adrenal Gland 6(2.9) 7(3.3) | ]
recurrence Brain 5(2.4) 1(0.5) | ]
Bone 23(11.0) 25 (12.0) [ ] [
Bone Marrow 0 0 | |
Skin 1(0.5) 1(0.5) [ ] |
Stomach 0 3(1.4) [ [
Other 26 (12.4) 28 (13.4) [ | [
ECOG PS: Eastern Cooperative Oncology Group Performance Score
aSummarised for subjects with non-recurrent oesophageal cancer.

B.2.6.1.9. Results

At the data cut-off (November 2018), median follow-up in surviving patients was 10.5 months
(range: 0.4-33.8) in the nivolumab group and 8.02 months (range: 0.6-34.1) in the control
group.®® A summary of the key outcomes from ATTRACTION-3 is provided in Table 13.
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Table 13. ATTRACTION-3: Nivolumab efficacy3?

Control group

Endpoint Nivolumab

Total Docetaxel Paclitaxel
Responses
Evaluable patients 171 158 49 109
ORR, n (%) [95% Cl] AL Tee e | N |
Complete response, n (%)[95% Cl] 1 (0.6) [0.0, 3.2] 2(1.3)[0.2,4.5] [ ] ]
Partial response, n (%) [95% Cl] 32 (18.7) [13.2,25.4] [135:(5%:_2] I
Stable disease, n (%) [95% Cl] 31(18.1)[12.7,24.7] [gg-é(lﬂégl I e
Progressive disease, n (%) [95% CI] 94 (55.0) 51(32.3) ] [ ]
UD, n (%) 13 (7.6) 8 (5.1) [ ] [ ]
os
Evaluable patients 210 209 65 144
Median, months (95% Cl) 10.91 (9.23, 13.34) 8.38 (7.20, 9.86) [ ] [ ]
Hazard Ratio (95% Cl) 0.77 (0.62,0.96) [ [ ]
Number of events, n/N 160/210 173/209 [ ] [
6 months, % (95% Cl) I I I I
9 months, % (95% Cl) I I I I
12 months, % (95% Cl) 46.9% (39.9, 53.5) | 34.4% (27.8, 40.9) [ ] [ ]
18 months, % (95% Cl) 30.5% (24.4,36.9) | 20.7% (15.4, 26.6) | NN [ ]
21 months, % (95% Cl) I I I I
24 months, % (95% Cl) I I I I
PFS
Evaluable patients 210 209 65 144
Median, months (95% Cl) 1.68 (1.51,2.73) [ I
Hazard Ratio (95% Cl) 1.08 (0.87,1.34) 0.97 (0.71, 1.33) ]
Number of events (%) 167 (79.5) 162 (77.5) I [ ]
3 months, % (95% Cl) I I I I
6 months, % (95% Cl) 24.2% (18.6, 30.3) 17.2% (12.1, 23.1) ] [ ]
9 months, % (95% Cl) I I ] I
12 months, % (95% ClI) 11.9% (7.8, 16.8) 7.2% (3.8, 12.0) [ [ ]
18 months, % (95% Cl) I I I |
21 months, % (95% Cl) ] ] | |

Cl: confidence interval; NA: not available; ORR: Objective response rate; OS: overall survival; PFS: progression-free survival;
NR: not reported; UD: unable to determine
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B.2.6.1.9.1. Survival

Patients treated with nivolumab had significantly longer median OS than those treated with
chemotherapy (10.91 vs 8.38 months, HR 0.77 [95% CI: 0.62, 0.96] P <0.0001). OS rates
were also notably higher in the nivolumab group than with chemotherapy at 12 months (46.9%
vs 34.4%) and 30 months (16.3% vs 4.8%).

Patients treated with nivolumab had a shorter median PFS than those treated with
chemotherapy (1.68 months vs. 3.35 months, respectively (p <0.0001, hazard ratio: 1.08 [95%
Cl: 0.87, 1.34]), but there was a significant PFS benefit for nivolumab-treated patients at all
time points from three months through to 21 months.*® The PFS and OS results are shown in
Figure 10 and Figure 11, respectively.
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0 2 4 il g 10 12 14 16 18 20 22 24 26 28 30 32 34 36
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Figure 10. ATTRACTION-3: Kaplan-Meier plot of overall survival in patients receiving
nivolumab (ONO-4524) or docetaxel/paclitaxel’®
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Figure 11.ATTRACTION-3: Kaplan-Meier plot of progression-free survival in patients
receiving nivolumab (ONO-4524) or docetaxel/paclitaxel’®

B.2.6.1.9.2. Response

Overall response rate was similar between the nivolumab and chemotherapy groups (ORR:
19.3% vs. 21.5%, CP: 0.6% vs.1.3%, PR: 18.7%, 20.3%, SD: 18.1 vs. 41.1%, PD: 55% vs.
32.2%).38

B.2.6.1.9.3. Patient reported outcomes

ATTRACTION-3 collected patient reported outcomes through the EuroQoL 5 Dimension (EQ-
5D) questionnaire. A summary of EQ-5D index scores at each timepoint in the trial (up to 54
weeks) is provided in Table 14 and Figure 12. Additional timepoints are available in the clinical
study report but represent smaller patient numbers.

In the nivolumab arm, no meaningful changes in the proportion of patients who reported QoL-
related problems were observed during the treatment period in any of the EQ-5D categories.
In the control arm, however, the proportion of patients who reported QolL-related problems in
the mobility, self-care and usual activities categories after commencing chemotherapy
increased by >10% compared with the proportion at the screening stage. 3

A summary of EQ-VAS scores at each timepoint is presented in Table 15.

EQ-VAS scores remained relatively stable among patients treated with nivolumab. A
worsening of >6 scores was observed among patients treated with chemotherapy from early
timepoints after commencing treatment.
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Table 14. ATTRACTION-3: Summary of EQ-5D index scores at each time point up to 54 weeks (UK based scoring) *

Nivolumab Control

Timepoint N Mean (SD) Median N Mean (SD) Median
Screening | ] | | ] |
Week 6 [ | | [ || I |

Change from baseline to Week 6 . _ - . _ -
Week 12 || I | | I |
Change from baseline to Week 12 . _ - . _ -
Week 18 | ] | | I |
Change from baseline to Week 18 [ | [ ] [ | [ | I [
Week 24 [ | | [ | | | I |
Change from baseline to Week 24 l _ - . _ -
Week 30 | I | | I [
Change from baseline to Week 30 l _ - . _ -
Week 36 | I | || I I
Change from baseline to Week 36 [ | [ ] [ | [ | ] [ ]
Week 42 | ] | | I |
Change from baseline to Week 42 [ | [ ] [ | [ | I [
Week 48 [ | | [ | | I |
Change from baseline to Week 48 l _ - | _ -
Week 54 [ | | [ | | I |
Change from baseline to Week 54 l _ - | _ -
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Table 15. ATTRACTION-3: Summary of EQ-VAS scores at each time point up to 54 weeks*

Nivolumab Control

Timepoint N Mean (SD) Median N Mean (SD) Median
Screening | I | | I |
Week 6 | I | | I [

Change from baseline to Week 6 . _ - . _ -
Week 12 || I | | I |
Change from baseline to Week 12 . _ - . _ -
Week 18 | I | | I |
Change from baseline to Week 18 [ | [ | [ | [ | [ [ |
Week 24 [ | I [ | | | I |
Change from baseline to Week 24 l _ - . _ -
Week 30 | I | | I |
Change from baseline to Week 30 l _ - . _ -
Week 36 | I | || I |
Change from baseline to Week 36 [ | [ ] [ | [ | [ ] |
Week 42 | I | | I |
Change from baseline to Week 42 [ | [ | [ | [ | [ H
Week 48 [ | I [ | | I |
Change from baseline to Week 48 l _ - | _ -
Week 54 [ | I [ | | | ||
Change from baseline to Week 54 l _ - | _ -
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Figure 12. ATTRACTION-3: summary of EQ-5D index data

B.2.6.1.10. Subgroup analyses

Results of subgroup analyses for the ATTRACTION-3 nivolumab and chemotherapy arms, as
at the database lock on 30 November 2018, are shown in Table 13, Figure 13 and Figure 14.
For OS, the superior treatment effect of nivolumab over chemotherapy was consistently
observed across the majority of subgroups (Figure 13 and Figure 14). Similar results were
observed for PFS, and ORR.38
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Table 16. ATTRACTION-3: Subgroup analyses for OS and PFS*®

Stratification factor - 0s . PES - ORR
Nivolumab (n) Chemotherapy (n) Nivolumab (n) Chemotherapy (n) Nivolumab (n) Chemotherapy (n)
Cohort (ITT) 210 209 210 209 171 158
Age
<65 years No. of patients [ ] [ | [ ] | ] [ | [ |
No. of events [ | [ | [ ] | ] [ | [ |
>=65 years No. of patients [ | | | [ | [ | [ | [ |
No. of events l . l . l l
No. of patients . l . . . .
65-<75 years No. of events l l l l l l
75 No. of patients [ | [ | [ | | ] [ | [ |
No. of events . l . . l l
Sex
Male No. of patients . . . . . .
No. of events | | [ | [ | [ | [ | [ |
Fomale No. of patients [ | B [ ] | ] [ | [ |
No. of events . l . . l l
Race
Asian No. of patients [ ] [ | [ | | | [ | [ |
No. of events . . . . . .
. No. of patients l l l l l l
White No. of events l l | l l l
ECOG Performance Status
0 No. of patients [ ] [ | [ | | | [ | [ |
No. of events . l . . . .
] No. of patients [ ] [ | [ ] | | [ | [ |
No. of events l l l l l l
Recurrent
No No. of patients [ | [ | | | [ | | ||
No. of events l . l . l l
Yes No. of patients [ | [ | | | [ | | ||
No. of events l l l l l l
Lesion sites (TNM classification)
| No. of patients | l | l | | | l | l | I
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Cervical

Stratification factor

oS

PFS

ORR

Nivolumab (n)

Chemotherapy (n)

Nivolumab (n)

Chemotherapy (n)

Nivolumab (n)

Chemotherapy (n)

No. of events

Oesophagus No. of events |
Thoracic No. of patients
Oesophagus No. of events
Cervical and No. of patients
Thoracic
Oesophagus No. of events
No. of patients
Unknown b

Histological classification

Squamous
Cell
Carcinoma

No. of patients

No. of events

Number of organs with metastases (IWRS)

<=1

No. of patients

No. of events

>=2

No. of patients

No. of events

Lymph Node m

etastasis

No

No. of patients

No. of events

Yes

No. of patients

No. of events

Liver metastasis

No

No. of patients

No. of events

Yes

No. of patients

No. of events

Lung metastases

No. of pati
No o. of patients

No. of events

No. of patients
Yes

No. of events

Bone metastas

is

No

No. of patients

No. of events

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved

Page 44 of 163




0s PFS ORR

S fsfe e o Nivolumab (n) Chemotherapy (n) Nivolumab (n) Chemotherapy (n) Nivolumab (n) Chemotherapy (n)

Yes No. of patients [ | [ | | | [ | [ | | |
No. of events l l . . l I

Target lesion

No No. of patients l l l l . .
No. of events l l . . . .

Yes No. of patients [ | || | | [ | [ | |
No. of events . . . . l l

Past treatments for cancer (surgery)

No No. of patients l . l . l l
No. of events l l . . . .

Yes No. of patients [ | [ | | | [ | [ | |
No. of events l l . l l l

Past treatments for cancer (radiotherapy)

No No. of patients [ | [ | | | [ | [ | |
No. of events l l l l l l

Yes No. of patients [ | || | | [ | [ | |
No. of events . . . . l l

History of smoking

Never No. of patients [ | [ | | | [ | [ | |
No. of events [ | [ | [ | [ | | |

Former No. of patients . . . . . .
No. of events [ | || [ | [ | | | |

Current No. of patients l l l l l l
No. of events . l . . l l

free survival.

Cl: Confidence interval; ECOG: Eastern Corporative Oncology Group; DOR: duration of response; ITT: intention to treat; ORR: Objective response rate; OS: overall survival; PFS: progression-
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Figure 13. ATTRACTION-3: Forest Plots of Subgroup Analyses for Overall Survival 138
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Figure 14. ATTRACTION-3: Forest Plots of Subgroup Analyses for Overall Survival 238

B.2.6.2. ATTRACTION-1 -

B.2.6.2.1. Study design

ATTRACTION-1 (ONO-4538-07, JapicCTI-No.142422) is a Phase Il, open-label, single arm
multicentre trial in Japanese patients with advanced oesophageal cancer who are refractory
or intolerant to fluoropyrimidine, platinum and taxane based chemotherapy.®® A total of 65
patients with oesophageal carcinoma were enrolled in this study. 64 patients were evaluated
for efficacy. It was calculated that a sample of at least 53 patients would be required to provide
power of at least 80% to detect a significant overall response (complete response or partial
response).®® The study design of ATTRACTION-1 is shown in Figure 15.
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-Perform once every 2 cycles from Cycle 11 after the end of Cycle 9

Figure 15. Study design of ATTRACTION-13%°

B.2.6.2.2. Eligibility criteria

ATTRACTION-1 enrolled patients with oesophageal cancer refractory or intolerant to
standard therapies. The main eligibility criteria are set out below.3°

Table 17. Inclusion and exclusion criteria for ATTRACTION-13°

Key inclusion criteria

Key exclusion criteria

Men and women of at least 20 years of age
Oesophageal cancer with the major lesion in
the oesophagus, histological type of the
primary lesion is squamous,
adenosquamous, or adenomatous cancer as
confirmed by pathological diagnosis
Refractory or intolerant to fluoropyrimidine-,
platinum-, and taxane-based
chemotherapies and not candidates for
radical resection

At least one measurable lesion (as defined
by the RECIST guideline v1.143)

ECOG Performance Status score 0 or 1

A life expectancy of at least three months
Adequate organ function (assessed by white
blood cell, neutrophil, and platelet counts,
measurement of haemoglobin concentration,
and liver and kidney function tests)

Use of contraception

Significant malnutrition

Patients with apparent tumour invasion on
organs located adjacent to the oesophageal
disease

Multiple primary cancers

Residual adverse effects of previous therapy
History of, or current severe hypersensitivity
to any other antibody products

Presence of chronic or recurrent
autoimmune disease

Interstitial lung disease, pulmonary fibrosis,
diverticulitis, or symptomatic gastrointestinal
ulcerative disease

Pregnant or breastfeeding women

History of treatment with nivolumab (ONO-
4538 or MDX-1106 or BMS-936558), anti-
CTLA-4 antibody, or other antibody or
pharmacological therapies intended to
control T cells.

B.2.6.2.3. Study medications

Patients received nivolumab 3 mg/kg IV three times at intervals of two weeks, followed by
diagnostic imaging at Week 6, which constituted one treatment cycle. Each cycle lasted six
weeks. Treatment continued until unacceptable toxicity or disease progression, diagnosed by
the investigator or sub investigator according to the RECIST guideline (version 1.1).3°
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B.2.6.2.3.1. Treatment beyond disease progression

Patients with progressed disease were allowed to continue nivolumab treatment upon meeting
the following criteria:3°

e Patients show no acute disease progression and continuing nivolumab treatment is
expected to be clinically useful

o Patient tolerates nivolumab treatment

e Patient has a stable ECOG performance score

¢ Continuing nivolumab treatment will not delay preventive interventions for significant
complications associated with disease progression (e.g. brain metastases).

B.2.6.2.4. Study endpoints

The primary, secondary and exploratory endpoints of ATTRACTION-1 are shown in Table 18.

Table 18. Study endpoints in ATTRACTION-13°

ATTRACTION-1 Endpoints

Prlmar_y e Centrally assessed objective response defined as the proportion of patients

endpoint whose best overall response was CR or PR according to RECIST guideline
version (1.1)

Secondary and o Objective response rate (investigator-assessed)

exploratory e Overall survival defined as the time from the first dose of nivolumab to death

endpoints from any cause

e Progression-free survival defined as the time from the first dose of nivolumab to
disease progression or death from any cause

o Response of primary oesophageal lesion (investigator assessed
Duration of response calculated from the following equation: (“Time from date of
randomisation until either the overall response was assessed as progressive
disease for the first time after confirmed response or the patient died of any
cause”+1)/ 30.4375

o Disease control rate (percentage of patients whose best objective response was
CR, PR, or SD)

e Time to response calculated from the following equation: (“Time from
randomisation until first assessment of confirmed CR or PR”+1)/30.4375

o Immune-related objective response: Based on the outcome of diagnostic
imaging assessed by the central image analysis centre using RECIST Guideline
Version 1.143

e Immune-related progression-free survival defined as the (“Time from start of
study treatment until immune-related overall response of immune-response, PD
or day of all-cause death, whichever earlier’+ 1)/30.4375

o Immune-related best objective response based on the outcome of diagnostic
imaging assessed by study site investigator according to the evaluation criteria for
immune-related responses**

e Tumour burden defined as percentage change from baseline in the sum of
tumour diameters

¢ Best overall response using RECIST Guideline Version 1.143, up to study
completion

Safety will be analysed through the incidence of adverse events, serious adverse events
Safety events assessed through adverse events, laboratory tests, vital signs, 12-lead ECG,
chest X-ray and ECOG performance scores.

CR: complete response, disappearance of all (non-lymph node) target lesions. Any pathological lymph nodes (whether target or non-target)
must have reduction in the short axis to <10 mm. PR: partial response, at least a 30% decrease in the sum of diameters of target lesions,
taking as reference the baseline sum diameters. SD: stable disease, neither sufficient shrinkage to qualify for PR nor sufficient increase to
qualify for PD, taking as reference the smallest sum diameter while on study. PD: progressive disease, at least a 20% increase in the sum of
diameters of target lesions, taking as reference the smallest sum on study (this includes the baseline sum if that is the smallest on study). In
addition to the relative increase of 20%, the sum must also demonstrate an absolute increase of at least 5 mm.
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B.2.6.2.5. Statistical analyses

The proportion of patients with each RECIST-defined response was noted together with 95%
Cls (calculated with normal approximation). OS and PFS were analysed with Kaplan-Meier
curves and estimated median values were determined, with 95% Cls. Adverse events were
summarised by grade, system organ class and preferred term, with incidence calculated for
each event. All analyses were performed with SAS version 9.3.40

B.2.6.2.6. Sample size and power calculation

The planned number of patients for ATTRACTION-1 is 60, which is expected to detect a
significant difference in the response rate by a binomial test (normal distribution) at a one-
sided significance level of 2.5% and a minimum power of 80% was calculated. The estimation
of sample size was based on an assumed threshold response rate of 5% and an expected
response rate of 15%. A minimum power of approximately 64.0% may be ensured when the
expected response rate is at least 12.5%.3°

B.2.6.2.7. Baseline patient characteristics

A total of 65 patients were enrolled between 25 February 2014 and 14 November 2014 (Table
19). All patients were histological type squamous-cell carcinoma and exclusively of Asian race.
One patient was excluded from the analysis of primary and secondary endpoints due to having
multiple primary cancers; however, this patient was included in the safety analysis. At the data
cut-off (17 November 2016) median follow-up was 10.8 months and patients received a
median of three cycles (range one to ten) of nivolumab.4!

Table 19. ATTRACTION-1: Baseline characteristics*!

Characteristic Nivolumab
Cohort size 65
Age Median (range), years 62 (49 — 80)
Female 11 (16.9)
Gender, n (%)
Male 54 (83.1)
Race, n (%) Asian 65 (100)
Histological type (%) Squamous cell carcinoma 65 (100)
ECOG PS (%) 0 29 (44.6)
1 36 (55.4)
I 9 (14.0)
Il 11 (17.0)
Disease stage (%) 1l 24 (37.0)
\% 20 (31.0)
Not evaluable 1(1.0)
Cervical lymph node ]
Abdominal lymph node -
Site of metastasis (%) Other lymph nodes I
Liver [
Lung [
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Bone [
Others [ ]
No. of brior ch h < 2 regimens 21 (32.3)
o. of prior chemotherapy .
treatments (%) 3 regimens 24 (36.9)
2 4 regimens 20 (3)

ECOG PS: Eastern Cooperative Oncology Group Performance Score

B.2.6.2.8. Patient disposition

All of the 65 patients enrolled in the study received nivolumab. Out of these patients, ||l
continued the treatment phase as of data cut-off November 17 2016, |l terminated the
treatment phase and shifted to the follow-up phase, and |l discontinued without sifting to
the follow-up phase. Of the |l of patients who completed the treatment phase and
shifted to the follow-up phase, the most common reason for shifting to the follow-up as
reported by - of patients was an overall response of PD. A summary of the patient

disposition is provided in Table 20.4!

Table 20. ATTRACTION-1: Patient disposition*!

Nivolumab

Number of patients (intention-to-treat)

65

Continuation of treatment phase

Completion of the treatment phase (shifting to the follow-up phase)

Overall response of PD

Worsening of clinical symptoms due to disease progression

Onset of = 2 of interstitial lung disease

Not received a dose of nivolumab within 6 weeks after the last dose

Investigation or subinvestigator judged that continuation of study
treatment was in appropriate for other reasons

Withdrawal (not shifting to the follow-up phase)

Patients requests to withdraw from the study

Patient is found to meet any of the exclusion criteria

Investigation or subinvestigator judged it inappropriate to continue with
further study procedures because of progressive disease

Patient has failed to return to the study site

Investigation or subinvestigator judged that continuation of study
treatment was in appropriate for other reasons

Completion of the follow-up phase

Discontinuation

Patients requests to withdraw from the study

Patient is found to meet any of the exclusion criteria

Investigation or subinvestigator judged it inappropriate to continue with
further study procedures because of progressive disease

Patient has failed to return to the study site

Investigation or subinvestigator judged that continuation of study
treatment was in appropriate for other reasons

.1 PD: progressive disease
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B.2.6.2.9. Results

Clinical efficacy results from ATTRACTION-1 are summarised in Table 21 and represent data
from the database lock in 17 November 2016.4’

B.2.6.2.9.1. Response

Of 64 evaluable patients, 11 (17.2%) had an objective response by central assessment
(defined as the proportion of patients whose best overall response was complete response
[CR] or partial response [PR]). Three (4.7%) had CR and 8 (12.5%) had PR. Fourteen patients
(21.9%) had an objective response by investigator assessment. #'

Disease control (CR, PR or stable disease, by central assessment) was achieved in 27
(42.2%, 95% CI 30.9-54.4) of patients. Immune-related objective response and disease
control were reported in 16 patients (25%, 95% CI 16.0-36.8) and 43 patients (67.2%, 55.0—
77.4).4

B.2.6.2.9.2. Survival

At the time of data cut-off (17 November 2016), 55 (85.9%) patients had experienced an event
for OS analysis.

Median duration of OS was 10.78 months (95% CI 7.39-13.93, Figure 16). Median centrally
assessed PFS was 1.5 (95% CI 1.4-2.8) months. Median investigator assessed PFS was 2.3
(1.5-3.0) months (Figure 17).

PFS and OS at one year were 10.3% and 45.3% respectively. The median time to progression
was 2.8 months (95% CIl 1.4-2.8) and tumour burden and target lesion size decreased in 29
patients (45%) by investigator assessment.*!
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Table 21. ATTRACTION-1: Nivolumab efficacy*'

Endpoint Centrally assessed (n=64) Investigator assessed (n=64)
N % N %
(95% CI) (95% Cl)
Response
4.7 3.1
Complete response 3 (16, 12.9) 2 (0.9, 10.7)
. 12.5 18.8
Partial response 8 (6.5, 22.8) 12 (1.1, 30.0)
. 25.0 31.3
Stable disease 16 (16.0, 36.8) 20 (21.2, 43.4)
Progressive disease 29 45.3 29 45.3
Not assessable 3 4.7 1 1.6
I 17.2 21.9
+
Objective response 11 (9.9, 28.2) 14 (13.5, 33.4)
. 42.2 53.1
§
Disease controlled 27 (30.9, 54.4) 34 (41.1, 64.8)
PFS
Median PFS (months), 95% CI 1.51 (1.41, 2.79) 2.33 (1.5, 3.0)
PFS at Month 3 (%), 95% Cl I I
PFS at Month 6 (%), 95% Cl I I
PFS at Month 9 (%), 95% ClI 15.4 (7.7, 25.5) 20.9 (11.9,31.7)
PFS rate at one year (%), 95% CI 10.3 (4.2,19.4) 12.9 (6.0, 22.4)
PFS rate at two years (%), 95% ClI 8.6 (3.2, 17.3) 9.7 (3.9, 18.5)
PFS rate at Month 30 (%), 95% ClI ] [ ]

(01

Median OS (months), 95% CI
OS rate at Month 3 (%), 95% CI
OS rate at Month 6 (%), 95% CI
OS rate at Month 9 (%), 95% CI
OS rate at one year (%), 95% ClI
OS rate at two years (%), 95% CI 17.2 (9.2, 27.3)

OS rate at 30 months (%), 95% Cl I

“Including patients who have no target lesion. tComplete or partial response. SComplete response, partial
response or stable disease. Cl: confidence interval’ PFS: progression-free survival; OS: overall survival

10.78 (7.39, 13.3)

56.3 (43.3, 67.4)
45.3 (32.9, 56.9)
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Figure 16.ATTRACTION-1: Kaplan-Meier analyses of overall survival
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Figure 17. ATTRACTION-1: Kaplan-Meier analyses of progression-free survival

B.2.6.2.10. Subgroup analysis

The results of subgroup analyses on the response rate (central assessment), OS, an PFS
central assessment) are provided in Table 22.

—~
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Table 22. ATTRACTION-1: Subgroup analyses on Response Rate, Overall Survival, Progression-free survival*'

Response Rate

Overall Survival

Progression-free survival

Stratification factor

Central assessment

Central assessment

niN (%)

95% confidence
interval®

n/N (%)

Median [95%
confidence
interval]®

nIN (%)

Median [95%
confidence
interval]®

Past treatments for oesophageal cancer (radiotherapy)

Absent

Present

History of alcohol consumptio

=]
&

Absent

Present

Years of alcohol consumption

(years)

<35

35-<40

>=40

History of smoking®

Absent

Present

Years of smoking (years)?

<25

25 - <40

>=40

Performance Status (ECOG)

0

1

Histological type

Squamous cell carcinoma
(well differentiated type)

Squamous cell carcinoma
(moderately differentiated

type)

Squamous cell carcinoma
(moderately-poorly
differentiated type)

Squamous cell carcinoma

(poorly differentiated type)
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Response Rate

Overall Survival

Progression-free survival

Stratification factor
Central assessment

Central assessment

Squamous cell carcinoma
(detail unknown)

Past treatments for oesophageal cancer (the number of regimens in pharmacotherapy)

<=2

3

>=4

Past treatments for oesophageal cancer (history of surgery)

Absent

Present

By the central image analysis laboratory, best overall response was assessed in accordance with
RECIST Guideline Ver. 1.1.

The subjects with CR or PR in best overall response were included.

a) The subjects responded as “Nondrinker (never been a habitual drinker)” in history of alcohol
consumption was classified as “Absent”. The rest of the subjects were classified as “Present”.

b) The subjects whose histories of alcohol consumption were “Present” were included.

c) The subjects responded as “Nonsmoker (never been a smoker)” in history of smoking were classified

as “Absent”. The rest of the subjects were classified as “Present”.
d) The subjects whose histories of smoking were “Present” were included.
e) 95% confidence interval based on Wilson method

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved

Page 58 of 163




B.2.7. Subgroup analysis

Available subgroup analyses for ATTRACTION-3 are described in 0, in line with results
reported in the interim clinical study report (CSR), as detailed in Appendix E.

B.2.8. Meta-analysis

Direct evidence for comparative efficacy of nivolumab versus chemotherapy may be drawn
from the ATTRACTION-3 study, so that no meta-analysis is required. Indirect treatment
comparisons deriving comparative efficacy using ATTRACTION-3 are presented in Section
B.2.9.

B.2.9. Indirect and mixed treatment comparisons

Key points
e A network could not be formed that included both BSC and irinotecan.

e As can be anticipated, outcomes are worse for patients receiving BSC than those
receiving docetaxel, with a HR of 1.6.

e Docetaxel was associated with slightly worse outcomes than paclitaxel (HR:
0.89). This can be anticipated based on the published comparisons of paclitaxel
and docetaxel.

As outlined in Section B.1.3.4, UK guidelines recommend chemotherapy for patients who have
progressed on first-line therapy; however, specific chemotherapy regimens are not defined in
the NICE clinical guidelines in the second-line setting.8'®© ESMO guidelines recommend
taxane monotherapy for the second-line treatment (after failure of first-line treatment with
taxane combination therapy) of OC but highlight a lack of current evidence in relation to
specific chemotherapies in this patient population.' Clinical expert opinion obtained during a
clinical advisory board meeting supported evidence on a lack of standard of care for treatment-
experienced OC patients. In the second line setting, decisions on treatment options for
unresectable, advanced or metastatic OC patients were described as highly individualised.
Chemotherapy agents such as paclitaxel or docetaxel are usually the treatment of choice in
this setting. Thus, the comparators applied in ATTRACTION-3, docetaxel and paclitaxel,
represents the most appropriate comparator in the UK setting for previously treated OC
patients.

Best supportive care (BSC) represents a further treatment option for patients with OC failing
first-line therapy, particularly those unable to receive second-line therapies due to age or
comorbidities. For this reason, it is included in the scope of this submission. As no direct
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evidence is available to describe outcomes for patients receiving BSC, an indirect comparison
is considered relevant.

Another treatment that was discussed as possibly relevant was irinotecan. However, advice
obtained from clinical experts during an advisory board confirmed that irinotecan is currently
not routinely used in UK clinical practice, so that clinicians did not consider it a relevant
comparator. BMS market research conducted in 2019 estimated that clinicians treat
approximately l of OC patients in the second line setting with irinotecan. Networks including
irinotecan were examined but were considered insufficient and so did not form the basis of the
analysis presented here. As irinotecan is not considered relevant to the decision problem in
terms of clinical practice in the UK, it was deemed that any attempt to include it this way would
add uncertainty and therefore not further the objective of estimating the cost-effectiveness of
nivolumab in the current UK setting. The decision was made to estimate the efficacy of BSC
with studies that report docetaxel and paclitaxel separately as they are more numerous and
detailed. Therefore, fewer assumptions are required and the efficacy of BSC can be estimated
with more certainty.

B.2.9.1. Identification of evidence

As described in Section B.2.1, an SLR was undertaken to identify the clinical effectiveness
evidence (efficacy and safety) of interventions for the treatment of unresectable advanced
oesophageal cancer where standard chemotherapy has failed. This SLR was used to inform
the indirect comparison outlined below. Full details of the process and methods to identify and
select the relevant clinical evidence are summarised in Appendix D.

B.2.9.2. Study Selection for the NMA

Of the 54 unique studies that were found in the SLR, 12 studies?'-?4 45-53 reported at least one
treatment of interest for this NMA. Of those, three®' 52 45were single arm studies and could not
provide information about comparable efficacy in the network. Of the remaining 9 studies, six
had KM data (which could verify or contribute results) and three were able to provide
comparative values between two nodes in the network; one for BSC versus docetaxel?' and
two for docetaxel versus paclitaxel®? 47. Additionally, one study®* was a publication of the
ATTRACTION-3 trial and so was not considered useful as patient level data was available for
his study.

The 9 studies were examined for their suitability for inclusion in terms of population, treatment,
inclusion and exclusion criteria, and availability of outcomes. There was considerable
inconsistency in treatments included. For example, while a number of studies included BSC,
all the comparators were different. This would introduce considerable heterogeneity and
reduce transitivity if all were to be included in the network.

For six?3 24, 45,46, 48,49 of the nine studies, only one arm from each of these studies was of
interest. Including all of these can decrease the power of the NMA to estimate the links of
interest. It was therefore considered sensible to only include those studies that provided direct
links. Details of these studies with direct links and the populations can be seen in Appendix A.
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All studies reported in the literature applied inclusion criteria that allowed patients with an
ECOG PS score of 2 to be included (Table 23). This is contradictory to the inclusion criteria of
ATTRACTION-3 (B.2.6.1.2). However, due to the absence of other studies to inform these

links, they were all included in this NMA. The impact of including these different populations
is discussed in Section B.2.9.3.1
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Table 23: Prognostic factors of patients in studies included in the network meta-analysis from ATTRACTION-3%

ATTRACTION-338 Moriwaki et al., 201421 Nakatsumi et al. 201622 Shirakawa et al., 201447
Treatment Nivolumab Paclitaxel Docetaxel Docetaxel BSC Paclitaxel Docetaxel Paclitaxel Docetaxel
Dose 240 mg 100g/m2 75mg/m2 once every 70mg/m2 NR Weekly, 70mg/m2 100 mg/ m2 70mg/m2
weekly for 6 3 weeks every 3 weeks 100mg/m2 week 1, 4 and weekly for 6 | every 3 weeks
weeks, 2- 7 weeks,
week break followed by 1
week’s rest
Study Randomised open label Retrospective Retrospective Retrospective
Design
ECOG 0 % 48.1 [ ] [ ] 27 18 28.6 32 12.9 18.9
ECOG 1% 51.9 [ ] [ ] 61 33 64.3 52 80.6 735
ECOG 2 % 0 | | 12 49 0 16 6.5 7.6
ECOG 3 % 0 | | 0 0 71 0 0 0
Med Age 64 [ | [ | 64 67 65 63 61 64
ltems of 49% [ ] [ ] 93.9% 95.6% 48.4% 56.8%
note recurrent metastatic metastatic recurrent recurrent
51.6% 43.2%
metastatic metastatic
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B.2.9.2.1. Networks Including Irinotecan

Although irinotecan was initially considered to be a potential comparator, the decision was
taken not to include it in the NMA due to the lack of informing studies, assumptions required
and the instability of the resulting network geometry.

Only four studies were identified that could support the inclusion of irinotecan; however, two
of these studies compared to irinotecan combination therapy and thus could not be mixed with
the remaining study*> %0 %3 55 An additional study linked irinotecan to a mixed
docetaxel/paclitaxel arm, although this did not report the ratio of docetaxel and paclitaxel
received or the dosing regimens.*® This would require the assumption that ratio and dosing of
docetaxel/paclitaxel are equivalent to the control arm of ATTRACTION-3. While this would
allow a link between the combined control arm and irinotecan, there would be no link to BSC:
docetaxel could not be included separately due to the lack of studies comparing docetaxel
with combined taxanes and there is only one link from docetaxel to BSC available in the
network. The resulting network would be minimal and offer no information about BSC, which
clinicians have confirmed is more relevant to the UK clinical setting than irinotecan.

As stated above, taxanes (docetaxel and paclitaxel) represent the main comparator to
nivolumab for OC patients in the second-line setting. Nevertheless, it is relevant to consider
BSC as a potential treatment option despite the lack of head to head studies to estimate
efficacy between nivolumab and BSC, and between BSC and taxanes. However, the available
literature allows BSC to be included into a network in which a reasonable number of studies
are available to support the estimation of the taxanes as separate treatment arms (docetaxel
and paclitaxel) and therefore stabilise the network more than considering them as a combined
“taxane” arm. Thus, this approach offered a much more robust analysis with more informing
studies for the relevant treatments.

B.2.9.3. Evidence Network

Combining the three studies from the clinical SLR with the ATTRACTION-3 data enabled a
network to be constructed for OS (Figure 18).

The study that links BSC to the network does not report on PFS. However, the study does
report on post-progression survival (PPS). The study authors noted that while the time to death
from initiation with docetaxel was measurable, it was difficult to quantify the time of initiation
with BSC. Therefore, the start date was defined as the date of disease progression on
platinum-based chemotherapy from any cause or to the last follow up (censored). This is
comparable to the measurements used in other studies and so it was included as if it were a
measure of OS.

There are two studies that inform an estimate of OS between paclitaxel and docetaxel from
the SLR. There is also an additional estimate from the ATTRACTION-3 study.?? 47
ATTRACTION-3 is the only study that links nivolumab into the network.
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Figure 18: Network Geometry for indirect treatment comparison

The estimate of PFS between taxanes is informed by the same two studies as in the OS
network. The study that reported PPS between BSC and docetaxel did not report PFS.
Therefore, there is no link to make an estimate. For use in an economic model, a suitable
assumption about the relationship between OS and PFS in the BSC arm has to be made; the
assumption used in the economic model for this decision problem assumes the same OS to
PFS ratio as seen in the docetaxel arm, where PPS is assumed to be equivalent to OS for
BSC as described.

The resulting HRs estimated by the model from these networks will be applied to the docetaxel
arm of the ATTRACTION-3 study. This is appropriate because the ATTRACTION-3 PLD is
available, therefore reconstruction does not require assumptions. The docetaxel arm should
be scaled as this is the arm for which the most information is available; it has the greatest
number of links in the network. Additionally, application of an HR to a taxane is more
appropriate given the proportional hazards assumption holding from the information available;
seen in Figure 19, which plots the Moriwaki study information.?’ Additionally, global
Schoenfeld test for this time-event data produces a p-value of 0.43 for the treatment arm
covariate; a significant result would indicate non-proportional hazards.
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Figure 19: Complimentary hazard plot for evidence of BSC and docetaxel

B.2.9.3.1. Assessment of consistency and transitivity in included trials

The authors of the study comparing BSC with docetaxel note that the groups in each arm were
significantly different.2" Notably, 49% of patients treated with BSC had an ECOG PS score of
2 compared to 12% treated with docetaxel. This is particularly prognostic of outcomes and as
expected, the testing showed that the ECOG PS and GPS scores are significant factors in
outcomes. Therefore, the NMA uses the adjusted values as reported in the literature. The
value used in the NMA (0.62) adjusts for six significant factors. While this cannot be replicated,
the unadjusted value could be reconstructed. Using the adjusted value reduces the apparent
differences between trials and balances the population between arms within trial.

As discussed, all studies other than ATTRACTION-3 contained patients who had an ECOG
PS score of 2. For all arms this was over 5% and for the docetaxel arm in Nakatsumi et al.,
2016 over 15%.22 Within the study reported in Nakatsumi et al., no patients in the paclitaxel
arm are reported to have an ECOG PS of 2, but 7.1% have an ECOG PS score of 3 and no
adjustment between these populations is reported.?? Additionally, while Moriwaki et al.
adjusted for the differences between arms, the resulting HR is for a group of patients that has
been adjusted such that approximately 12% might have an ECOG PS of 2.2' This contrasts
with the ATTRACTION-3 study where no patients had an ECOG PS score of 2.

Nivolumab has a different mechanism of action to both docetaxel and paclitaxel. Therefore, to
include them in the same network can be problematic and applying any generated HR to
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nivolumab data from another arm or vice versa would assume a similar profile and distribution
of events, which may not hold. It would be considered appropriate to apply a generated HR
for the BSC arm to taxane arm however given evidence of proportional hazards between BSC
and docetaxel (Figure 19).

Of the examined studies, none of the median time to event or HRs were notably different to
the reported values. While there was a difference in the absolute time to event and HRs
between treatments, the order of efficacy was not different between studies. Paclitaxel was
always considered to be more effective than docetaxel. Only one study informs the link
between docetaxel and BSC with docetaxel considered more effective.?'The magnitude of the
difference was not constant across studies and neither was the time to event.

The results for ATTRACTION-3 for PFS are in line with the literature in that paclitaxel is shown
to be more effective than docetaxel. However, for OS this is not upheld, and docetaxel is
estimated to be slightly more effective than paclitaxel.

B.2.9.3.2. Studies Excluded from the Network

A number of studies identified in the clinical SLR were excluded from analysis. These are
described in B.2.9.2 and also tabulated in Appendix D.

B.2.9.4. Methods of Analysis

The Technical Support Document (TSD) 2 outlines methods that can be used to conduct an
NMA, which informed the methods used.® Additionally, TSD3 was used to support
assessments of heterogeneity in line with recommendations by NICE for good practice.>’The
Technical Support Document (TSD) 2 outlines methods that can be used to conduct an NMA,
which informed the methods used.%¢ Additionally, TSD3 was used to support assessments of
heterogeneity in line with recommendations by NICE for good practice.®”

While an NMA of survival analysis endpoints may often use other method, e.g. fractured
polynomials, this was not deemed necessary for this analysis because this is more useful
where the proportional hazards assumption is violated. As this is not the case (B.1.1.1, Figure
19) adopting a more complex approach where unnecessary can add to uncertainty and detract
from the usefulness. Therefore, adopting the method proposed in TSD2 for estimating
differences with HRs was deemed appropriate. This if further outlines in Section B.2.9.4.2.

B.2.9.4.1. Software Used

To facilitate and validate the inputs to the NMA any available KM data from literature that was
to be used in the network were digitised using Digitizelt Version 2.3.3. Median times for OS
and PFS were calculated in R Version 3.5.1 with the Survival package (version 2.43-3) and
compared to reported values. Additionally, cox proportional hazard models were used to
estimate the hazard ratio (HR) between treatments. For ATTRACTION-3, as PLD was
available, it was used to calculated outcomes and HRs. This practice allowed for validation of
the published findings and for the generation of HRs. The HRs were used as the treatment
effect input to the NMA.
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Where an HR was reported, this value was used. Only if there was no HR reported, the
reconstructed value was used. This is because the reported values in the literature were
calculated with PLD and are therefore considerably more accurate than HRs calculated with
digitised data.

Analysis was run in WinBUGS Version 1.4.3.

B.2.9.4.2. Model used

A Bayesian approach was taken as this is promoted in TSD 2.

Analysis was run in WinBUGS using the model outline in TSD2. As the input data was given
as HRs, these were log transformed and assessed as continuous outcomes with a normal
distribution as recommended.

This model can assume that even if underlying data is skewed, the sample means are
approximately normally distributed. The likelihood function can therefore be assumed as:

Y~ N(Oito5%i1)

This can be directly interpreted so the identify link can be used where the parameter of interest
(©i) can used for the linear model directly.

As nivolumab has a different mechanism of action, survival profile and distribution of events
to other arms in the network, a point estimate HR may not be fully capable to describe the
time to event in this arm. Applying a point estimate HR to docetaxel to estimate nivolumab
would assume the same distribution and would see the “new” nivolumab arm lose the tail that
it is known for. Similarly, using a HR to describe the difference between nivolumab and
docetaxel or paclitaxel may unduly influence the assessment of the efficacy of docetaxel and
paclitaxel in the network as the underlying distributions may be quite different. As such, it was
considered best to omit it from the base case. The relative efficacy of docetaxel and paclitaxel
in ATTRACTION-3 is retained in the base case network because it is pertinent to the analysis
and the resulting HR will be applied to data from the ATTRACTION-3 study and thus it should
be influential.

B.2.9.4.3. Choice of model

Both random and fixed effects models were run. This is because of the differing assumptions;
namely fixed effect model assume that the treatment effects can be estimated directly from
the included population and that it represents the whole population. A random effects model
assumes the treatment effects are from a section of the population and that there will be an
additional parameter equal to the between-study variance.

B.2.9.4.4. Assessment of fit

Model fit was assessed as directed by TSD2, with the use of the DIC and examination of
residuals.5®
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B.2.9.5. Results

B.2.9.5.1. Overall Survival

The base case analysis shows that, in line with all included studies, BSC is estimated to be
less efficacious than docetaxel. Paclitaxel is estimated to be more efficacious than docetaxel.
The results, displayed as log hazard ratios, are presented in Table 24. The results indicate
that the fixed effects model provide a better fit to the data as the DIC statistics are broadly
similar. The HR for docetaxel vs BSC is 1.6, indicating 1.6 death events with BSC for every 1
event for patients receiving docetaxel. The HR for docetaxel vs paclitaxel is 0.89 indicating
0.89 events with paclitaxel for every 1 with docetaxel.

Table 24. Base case results - ITC

Fixed Effect Random Effect

Mean SD Median 95% CI Mean SD Median 95% CI
Docetaxel 0.4772 0.202 0.4771 0.0806, 0.4798 1.226 0.4784 -2.08,
vs BSC 0.8729 3.029
log HR
Docetaxel | -0.1165 0.129 -0.1162 -0.3695, -0.2189 0.7189 -0.193 -1.755,
S 0.1366 1.239
Paclitaxel
log HR
o - - - - 0.814 0.9005 0.4888 0.030,

3.6

Residual 5.477 1.992 4.868 3.539, 3.932 2.636 3.43 0.499,
Deviance 10.77 10.5
pD 1.990 - - - 3.627 - - -
DIC 3.320 - - - 3.422 - - -

The outputs from this analysis are in line with expectations. Broadly, the estimate for paclitaxel
is between the input estimates of 0.62, 0.67, and ] However, the input of | (from
ATTRACTION-3) is greater than the other two and it || GcNGGGGEEEEEEEEEEEEE. <
estimate for BSC is less than the input HR may suggest. However, the difference in estimates
between docetaxel and paclitaxel can affect the estimated efficacy of docetaxel and in turn its
relative efficacy to BSC.

B.2.9.5.2. Assessment of heterogeneity

TSD3 describes that the use of vague priors, despite this being the recommendation in TSD2,
can result in counter-intuitive or unrealistic heterogeneity parameters. This is a documented
issue and TSD3 recommends the use of deviance statistics and knowledge of the inputs
studies to determine the most appropriate model.

While the statistical indication of heterogeneity is used to determine the model type used for
these analyses, it is recognised that there may be some uncertainty in the values. Qualitative
assessment of the included studies, examination of the log cumulative hazard profiles,
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proportional hazards and the between study variance calculated in the analysis all were used
to assess the most appropriate model and the interpretation of results.

The fit statistics indicate that the fixed effects model and its assumptions are suitable. The
difference between the model results are minimal, although the random effects model reports
much wider credible intervals indicating greater uncertainty. As only one study is able to inform
the estimate of BSC it is right that credible intervals might be very wide.

B.2.9.6. Validation

When the base case HR is used to estimate the BSC arm, estimated survival is slightly higher
than the reported values (Table 7). This is not unexpected as the population in the literature
have higher ECOG scores than those in ATTRACTION-3 (to which the HR is applied) and so
outcomes would be expected to be worse (Table 25). Nomura et al. 2 reports that 23.5% of
BSC patients were surviving at 6 months. The base case estimate is 48.23%, which is
considerably higher, however, the base case population is considered to initiate with no
patients having an ECOG score above 1. In contrast, the population reported by Nomura et
al. 2 have 38% patients in the BSC arm with an ECOG PS of 2, which is strongly associated
with reduced survival.8 Moriwaki et al.?! reports survival estimates at 6 and 12 months that are
slightly closer to those estimated by the NMA, though the median is much lower. Another
study, Tsushima et al. 24, also reports a lower median than the base case estimate, but it does
not report survival at any time points.

The results produced by the NMA are considered to be a reasonable estimate, when taking
into consideration the nature of heterogeneity and intransitivity in the studies included in the
NMA. Comparing the estimated survival at different time points suggests that the survival of
patients receiving BSC may not be identical to that of patients receiving active treatment (HR
applied to the docetaxel arm of ATTRACTION-3). Differences in the medians and survival at
different time points can sometimes suggest that the shape of the survival curve and,
therefore, the distribution of events may be different between active and BSC treatment.

Table 25. Validation of NMA outcomes

Time Base case Moriwaki et al., Nomura et al.,201623 Tsushima et al.,
2014 2015%
6 months 48.23% 40.00% 23.50% -
12 months 18.08% 13.00% 5.90% -
median 5.3 3.3(3.6) 4.3 (4.26) 42
B.2.9.7. Conclusions

The results of the NMA indicate that BSC is less effective than docetaxel at preventing death
events. However, there are uncertainties due to the limited number of reports that were able
to be included into the NMA.. Validation exercises show that the outcomes from the NMA are
credible and that the uncertainty intervals around the point estimate are in line with the
variation in reporting.
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B.2.9.8. Uncertainties in the indirect treatment comparisons

It is important to note also that, while median values are available for all the studies, the follow
up times are different. This is important because an incomplete or heavily censored KM curve
may give a different HR value than if the data were complete.

There are several marked limitations of this analysis. Only one study informs the link to BSC,
the heterogeneity in the included studies, and the application of an HR to nivolumab.

Having only one study to inform the relative efficacy of docetaxel is difficult because it
increases uncertainty and relies on the study populations between Moriwaki et al. and
ATTRACTION-3 to be the same.?'- 3 This is not upheld entirely. The docetaxel doses are
slightly different as is the distribution of ECOG scores (particularly the proportion with an
ECOG PS of 2) and the difference between recurrent and metastatic disease. A random
effects model goes some way to adjust for these differences, but it is important to note that
comparing studies that are not truly comparable may not result in robust estimates. Comparing
estimates of survival from the base case to the reports in the literature suggests that, while
the estimates may be reasonable and are fit for use in a cost-effectiveness analysis, the
assumption that the distribution of events is the same as active treatment may not hold.

Another important limitation is the quality of the input studies. The included studies were all
retrospective, aside from ATTRACTION-3. Therefore, patients included from these trials were
not randomised and so this would not be considered high quality input data for analysis. While
this does not mean they are uninformative, it should be considered while examining the
outputs of analysis. This is often a limitation of any evidence synthesis in indications that are
sparsely reported on.

It is also important to note that the evidence network is constructed to provide an estimate of
BSC efficacy where direct evidence is not available. However, the patients in the retrospective
trial taking BSC may be too frail to receive the chemotherapy option. Therefore, it may not be
appropriate to suggest that these patients would receive nivolumab had it have been available.
Given this limitation, the results should be considered with caution.

B.2.10. Adverse reactions

Key points

e Based on available evidence, nivolumab has an acceptable safety profile in patients
with oesophageal cancer refractory intolerant to combination therapy with
fluoropyrimidine- and platinum-based drugs.

e This safety profile is well-established based on that observed in other indications for
nivolumab.
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e The safety profile of nivolumab was improved over that for the taxanes: 65.6% of
patients in the nivolumab arm reported a drug-related AE (grade 3-5: 18.2%) versus
95.2% for patients receiving paclitaxel or docetaxel (grade 3-5: 64.0%)

Safety data for nivolumab in advanced or recurrent unresectable oesophageal cancer are
available from the ATTRACTION-3 and ATTRACTION-1 studies.

In general, nivolumab presents with a good safety profile, which is well characterised and
consistent with other indications. In the pooled dataset of nivolumab 3 mg/kg as monotherapy
across tumour types (n = 2578) with minimum follow-up ranging from 2.3 to 28 months, the
most frequent adverse reactions (reported in 2 10% of patients) were fatigue (30%), rash
(17%), pruritus (13%), diarrhoea (13%), and nausea (12%). The majority of adverse reactions
were mild to moderate (Grade 1 or 2).58

B.2.10.1. ATTRACTION-3

Safety data from ATTRACTION-3 is available as of the database lock date of 12 November
2018, representing 18 months of follow up data (mean), based on the safety set population
(SAF) comprising 210 and 209 patients in the nivolumab and chemotherapy arms,
respectively.3®

B.2.10.1.1. Extent of exposure
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I T able 26.ATTRACTION-3:

Extent of nivolumab exposure3?

Variable Nivolumab arm Control arm
Total Docetaxel Paclitaxel
208 65 143

N

Number of doses received
Mean (SD)

Median (Range)

N
o
(¢e]

Cumulative dose (mg/kg)
Mean (SD)
Median (Range)

Relative dose intensity (n, %)
<50%

50-<70%

70-<90%

90 - <110%

>=110

Number of Cycles

Mean (SD)

Median (Range)

Duration of treatment (months)
Mean (SD)
Median (Range)

I 1o {J

|I - - --
(NEUE (L

RO (R

o
N
N
o
a
N

Overall adverse events

W
oo

Drug-related AEs (incidence 25) reported in patients treated with nivolumab or chemotherapy
are summarised in Table 27. The only AE with a higher incidence (difference 25%) in patients
treated with nivolumab than the patients treated with chemotherapy was hypothyroidism (8.1%
in the nivolumab arm, 0.5% in the control arm). For all the remaining drug-related AEs a higher
incidence was reported in the control arm.38

Grade 3-4 AEs were reported by 18.2% (38 patients) and 63% (198 patients). A summary of
drug-related AEs impacting 25% of the patient population of ATTRACTION-3 for any grade
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and grade 3-4 is provided in Table 30. In addition, drug-related select AEs impacting 25% of
the patient population for any grade and grade 3-4 is provided in Table 31.38

Table 27. ATTRACTION-3: Frequency of patients with drug-related AEs with Incidence
Rate >5% Classified by PT3?

Nivolumab Control arm

137 (65.6) 198 (95.2)
Rash 23 (11.0) 31(14.9)
Diarrhoea 22 (10.5) 20 (9.6)
Hypothyroidism 17 (8.1) 1(0.5)
Pruritus 17 (8.1) 11 (5.3
Decreased appetite 16 (7.7) 56 (26.9)
Fatigue 15 (7.2) 43 (20.7)
Pyrexia 15 (7.2) 17 (8.2)
Malaise 9(4.3) 45 (21.6)
Anaemia 5(2.4) 49 (23.6)
Stomatitis 5(2.4) 25 (12.0)
Constipation 4 (1.9 16 (7.7)
Lymphocyte count decreased 4 (1.9 18 (8.7)
Nausea 4 (1.9 34 (16.3)
Alopecia 3(1.4) 98 (47.1)
Arthralgia 3(1.4) 21 (10.1)
Dysgeusia 3(1.4) 14 (6.7)
Myalgia 3(1.4) 18 (8.7)
Neutrophil count decreased 3(1.4) 76 (36.5)
Lung infection 3(1.4) 11 (5.3)
White blood cell count decreased 2(1.0) 72 (34.6)
Neutropenia 1(0.5) 40 (19.2)
Peripheral sensory neuropathy 1(0.5) 47 (22.6)
Vomiting 1(0.5) 14 (6.7)
Febrile neutropenia 0 22 (10.6)
Leukopenia 0 17 (8.2)
Neuropathy peripheral 0 22 (10.6)
AEs and drug-related AEs occurring between the start date of the first administration of the product and 28
days after the last dose or the start date of subsequence anti-cancer therapy after the last dose whichever
comes first were tabulated.
Drug-related AEs were defined as any AEs with causal relationship with the product is "Related" or missing.
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Table 28. ATTRACTION-3: Summary of Adverse Events3®

Nivolumab arm (N =209 ) Control arm (N =208)
Grade 3-4

Any grade Grade 3-4 Any grade

Number of patients with AEs

Number of patients with SAEs

Number of patients with AEs leading to discontinuation of study treatment
Number of patients with AEs leading to dose delay

Number of patients with AEs leading to dose reduction

Number of patients with drug-related-AEs'

Number of patients with drug-related SAEs

Number of patients with drug-related AEs leading to discontinuation of study treatment
Number of patients with drug-related AEs leading to dose-delay

Number of patients with drug-related AEs leading to dose reduction

AEs, drug-related AEs occurring between the start date of the first administration of the investigational product and 28 days after the last dose or the start date of subsequence anti-
cancer therapy after the last dose whichever comes first were tabulated

iDrug-related AEs were defined as any AEs with causal relationship with the investigational product is “related” or missing
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Table 29. ATTRACTION-3: Summary of Deaths*®

Nivolumab

Control arm

Total

Docetaxel

Paclitaxel

N

Number of patients who died

Initial Disease

Drug Toxicity

Other Cancer

Other

Number of patients who died within 28 days of last dose

Initial Disease

Drug Toxicity

Other Cancer

Other

Number of patients who died within 28 days of last dose or the start
date of subsequence anti-cancer therapy after the last dose whichever comes first

Initial Disease

Drug Toxicity

Other Cancer

Other

Number of patients who died within 100 days of last dose

Initial Disease

Drug Toxicity

Other Cancer

Other
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Table 30. ATTRACTION-3: Summary of drug-related adverse event profile impacting

25% of population®®

Nivolumab arm (N =209 )

Control arm (N =208)

AE (n, %)
Any grade Grade 3-4 Any grade Grade 3-4

Total 137 38 198 131

(65.6) (18.2) (95.2) (63.0)
Anaemia 49 19

5(2.4) 4(1.9) (23.6) 9.1)
Decreased appetite 16 (7.7) 2(1.0) 56 (26.9) 10 (4.8)
Febrile neutropenia 0 0 18 (27.7) 18 (27.7)
Leukopenia 0 0 3 (4.6) 2 (3.1)
Lymphocyte count decreased 4(1.9) 2(1.0) 9(13.8) 7 910.8)
Neutropenia 1(0.5) 0 5(3.5) 5(3.5)
Neutrophil count decreased 3(1.40 1(0.5) 48 (33.6) 35 (24.5)
White blood cell count decreased 1(0.5) 1(0.5) 24 (11.5) 20 (9.6)

were tabulated.

Drug-related AEs occurring between the start date of the first administration of the product and 28 days after
the last dose or the start date of subsequence anti-cancer therapy after the last dose whichever comes first

Drug-related AEs were defined as any AEs with causal relationship with the product is "Related" or missing.

Table 31. ATTRACTION-3: Summary of drug-related select adverse event profile
impacting 25% of population3?

AE (n, %)

Nivolumab arm (N =209 )

Control arm (N =208)

Any grade

Grade 3-4

Any grade

Grade 3-4

Alanine aminotransferase increased *
Aspartate aminotransferase increased

Diarrhoea |
Rash

were tabulated.

Drug-related AEs occurring between the start date of the first administration of the product and 28 days after
the last dose or the start date of subsequence anti-cancer therapy after the last dose whichever comes first

Drug-related AEs were defined as any AEs with causal relationship with the product is "Related" or missing.
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B.2.10.1.3. Discontinuation due to adverse events

AEs leading to discontinuation of study treatment were reported in || GG~ the
nivolumab arm and | i» the chemotherapy. Drug-related AEs leading to

discontinuation of study treatment were reported in || GGz anc TGN

respectively.

B.2.10.1.4. Deaths

As of the data cut-off date in November 2018, deaths of any cause during the study were

reported in | I in the nivolumab group and | ) i» the control
group (NG i~ the docetaxel arm and | in the paclitaxel arm). The

most common reason for death was “initial disease” in both groups

0
N
-
o
-
o

Serious adverse events

B.2.10.2. ATTRACTION-1

Safety data from ATTRACTION-1 is available as of the database lock date of 17 November
2016, based on the safety set population (SAF) comprising 65 patients who received
nivolumab. 4!

B.2.10.2.1. Extent of exposure

All patients received at least one dose of nivolumab or chemotherapy. The maijority of
nivolumab-treated patients received at least 90% of the planned dose intensity. The median
number of times treatment was received was 6. The median duration of treatment 78 days.
The median number of cycles administered to patients was 3.0 (range 1-23).4' Dose intensity
and duration of treatment for both treatment arms are summarised in Table 32.

Table 32. ATTRACTION-1: Extent of exposure*'
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Variable Nivolumab arm

Number of treatments (times)
<10

>10-20

>20

Mean (SD)

Median (Range)

Number of cycles

Mean (SD)

Median (Range)

Duration of treatment (days)
<100

>100-200

>200

Mean (SD)

Median (Range)

Total dose (mg/kg)
Number of patients

Mean (SD)

Median (Range)

Relative dose intensity (%)
<50

50-<70

70-<90

90-<110

2110

Mean (SD)

Median (Range)

B.2.10.2.2. Overall adverse events

AEs were reported in 56 (86.2%) of 65 patients, with grade 3—4 events reported in 19 (29.2%)
and grade 3-4 SAEs in 12 (18.5%).#' Treatment-related AEs were reported in 40 (61.5%) of
65 patients, with grade 3 or worse events being reported in 12 (18.5%). AEs and treatment-
related AEs that led to discontinuation were reported in 10.8% (7 patients) each. Deaths within
28 days after the last dose or before the start of the post-study treatment after the last dose,
were reported in 9.2% (6 patients). No patient died due to a treatment related AE (Table 34).4'
Incidence of AEs and serious AEs are summarised in Table 33 and Table 34. All 65 patients
were assessable for safety. The most common AEs were diarrhoea, decreased appetite,
dysgeusia and cough. The most common serious AEs were diarrhoea, dysgeusia, and
decreased appetite.*
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Table 33. ATTRACTION-1: Adverse events and treatment-related adverse events,
Reported in 25% of patients by Grade*'

Adverse events (n, %)

Safety population, N = 65

Treatment-related adverse events (n, %)

Safety population, N = 65

Grade 2

Grade 3

Diarrhoea

Grade 2

Grade 3

Decreased appetite

Lung infection

Cough

Constipation

Dysgeusia

Fatigue

.

Nasopharyngitis

Rash

Pneumonia

——

Pruritus

Vomiting

Malaise

Nausea

Pyrexia

Back pain

Blood creatinine
phopsphokinase

increased

Hepatic function

abnormal

Hypothyrodism

Oedema

Pain

Infusion relation

reaction

Q
[V
Q.
()
-

1 - | HiEE

EI1RE = == |

1—- 1 i1

Adverse events were classified with the Japan Clinical Oncology Group translation of the Common Terminology Criteria for
Adverse Events (version 4.0). Treatment-related adverse events were defined as adverse events for which a causal relation

to nivolumab could not be ruled out. Some patients had more than one event. No patients died due to adverse events.

Table 34. ATTRACTION-1: Serious adverse events and serious treatment-related
adverse events, Reported in 25% of patients*!

Serious adverse events (n, %)
Safety population, N = 65

Serious treatment-related adverse events

(n, %)

Safety population, N = 65

All Grade Grade 3-4 All Grade Grade 3-4
Overall 12 (18.5) 11 (16.9) 9(13.8) 8 (12.3)
Lung infection 4 (6.2) 4 (6.2) 2(3.1) 2(3.1)

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved

Page 79 of 163




Adverse event terms reported by physicians were coded according to MedDRA version 19.1J.

Totalling of adverse events that occurred within 28 days after the last dose or before the start of the post-study
treatment after the last dose, whichever was earlier,

after the start of the treatment phase was conducted.

An adverse drug reaction was defined as an adverse event for which a causal relationship to the
investigational product could not be ruled out.

Table 35. ATTRACTION-1: Summary of Adverse Events and Death*'
Nivolumab arm (N =65)

Any grade (n,%
Number of patients with AEs
Number of patients with a Grade 3-4 AE

Number of patients with a SEA
Number of patients with an AE that led to discontinuation of study treatment
Number of patients with an AE that caused death

Number of patients with a Grade 3-4 treatment related AE

Number of patients with an treatment-related SEA

Number of patients with an SEA that led to discontinuation of study treatment
Number of patients with a treatment-related AE that caused death

Number of patients with a treatment-related AE -

Number of death -

AE: adverse events, SEA: serious adverse event

AEs, treatment-related AEs occurring between the start date of the first administration of the investigational
product and 28 days after the last dose or the start date of subsequence anti-cancer therapy after the last
dose whichever comes first were tabulated

iDrug-related AEs were defined as any AEs with causal relationship with the investigational product is
“related” or missing

B.2.11. Innovation

Nivolumab is a checkpoint inhibitor immunotherapy agent that provides an innovative
mechanism of action that utilises the body’s own immune system to destroy cancer cells (see
Section B.1.3.5.1). Based on the innovative nature of nivolumab treatment, an application for
PIM designation was submitted on 10th May 2017, which has since been granted by the
MHRA on 10" July 2017 as being a promising candidate for the Early Access to Medicines
Scheme in the treatment, diagnosis or prevention of life-threatening or seriously debilitating
conditions with unmet need. Further, nivolumab is viewed by physicians and patients as a
‘step-change’ in the management of this stage of the disease.

The introduction of nivolumab would change the treatment paradigm for these patients and
thus represents a ‘step-change’ in the management of OC following failure of prior line of
therapy. The benefits of nivolumab include:

¢ Improved survival outcomes: Treatment options for OC patients who have failed
first-line therapy are limited. Patients can be considered for different options of
palliative treatment. However, due to the lack of evidence, second-line treatment
discussions are highly individual for each patient and no specific chemotherapy
regimens are currently recommended.®'" Nivolumab demonstrated a significant
extension in overall survival (OS) versus chemotherapy in patients with unresectable
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advanced or recurrent OC that is refractory to or intolerant of fluoropyrimidine plus
platinum-based therapy.38

¢ Maintenance of quality of life: As described in Section B.2.6.1.9, nivolumab was
associated with maintained quality of life from baseline in a generic health status
measure (EQ-5D), demonstrating the quality of life benefit for nivolumab following
treatment discontinuation and post- progression.38

o Improved tolerability: In comparison with the chemotherapy regimens received at
second-line, the safety profile for nivolumab can be considered acceptable to patients,
as described in Section 0, and is well-established based on that observed in other
indications.%® Further, nivolumab was found to have an acceptable safety profile when
directly compared with chemotherapy in ATTRACTION-3; drug-related adverse events
(AEs) of any grade led to the discontinuation of nivolumab treatment in 18 patients
(8.6%) and with docetaxel and paclitaxel in 19 patients (9.1%) while drug-related
adverse events (AEs) of grade 3-4 led to the discontinuation of nivolumab treatment in
8 patients (8.6%) and with docetaxel and paclitaxel in 12 patients (5.8%).

¢ Facilitation of normal life: Due to the improved quality of life and acceptable safety
profile, nivolumab monotherapy has the potential to facilitate continuation of normal
life, enabling patients to spend less time at hospital and more at home, which is of
significant comfort to patients with advanced oesophageal cancer. Nivolumab requires
administration once every two weeks, enabling patients to schedule outpatient
attendances into their lives in a predictable manner. This is in comparison to BSC,
where patients are likely to require additional ongoing management, which may be
unpredictable. Furthermore, the improved tolerability compared to chemotherapy
would translate to patients having to seek medical attention for adverse events less
often.

¢ Additional treatment option: Current treatment options for OC cancer patients who
failed a previous line of therapy are limited, with best BSC and palliative monotherapy
likely to be the remaining option for managing squamous cell OC. However, outcomes
from BSC and palliative monotherapy studies for pre-treated OC patients are poor.
Nivolumab provides a treatment option with proven efficacy and tolerability in patients
who may otherwise have been receiving chemotherapy based on limited evidence or
only BSC, which would manage the symptoms of a patient’s illness, but with limited
impact on survival.

In summary, the availability of nivolumab provides an opportunity to make a significant and
substantial impact on health-related benefits and addresses a current unmet need, and the
adoption of nivolumab in this therapeutic indication in NHS England would represent a further,
significant advance in the management of this life-threating condition.
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B.2.12. Interpretation of clinical effectiveness and safety evidence

B.2.12.1. Principal findings from the clinical evidence

The clinical evidence supporting the use of nivolumab for advanced or metastatic squamous
cell OC when standard therapy has failed was derived from ATTRACTION-3 and
ATTRACTION-1. Primary clinical evidence was obtained from the randomised controlled trial,
ATTRACTION-3. Supportive evidence is available from ATTRACTION-1.

The ATTRACTION-3 study is a Phase lll, open-label, multi-centre, docetaxel/ paclitaxel-
controlled study which demonstrates the benefits of nivolumab over chemotherapy in terms of
response rate, survival and tolerability as described in Sections B.2.6. Based on the available
data, benefits in OS for nivolumab over chemotherapy were observed from Month 6 through
Month 30, with six-month OS of 71.9% for nivolumab and 63% for chemotherapy,
corresponding to a tripling of OS at Month 30, at 16.3% and 4.8%, respectively. Median OS
for patients treated with nivolumab was 10.91 months and 8.38 months for patients treated
with chemotherapy.

Clinical trial data presented within this submission demonstrates significant survival
improvements for nivolumab-treated patients and demonstrates the novel survival profile
associated with immunotherapy agents. Although the patients in the nivolumab arm showed
numerical lower values in the secondary endpoints (e.g. DCR and PFS ) compared with
patients treated with chemotherapy, the results demonstrate that the effect of nivolumab on
patients who have responded to the treatment is likely to be sustained for a continued duration.
This is in line with the long treatment effect of nivolumab already demonstrated in other
indications. Therefore, the clinical meaning of nivolumab in prolonging survival and the
inhibitory effect on disease progression shown in this study is significant.

In addition, a favourable tolerability profile was observed in nivolumab and none of the AE
were detected as a newly identified risk of treatment with nivolumab. An incidence rate of drug-
related AEs requiring a dose delay or dose reduction and affecting treatment was lower in
nivolumab treatment compared with those in the conventional therapies (taxane agents).

Overall, nivolumab offers a favourable benefit-risk profile for patients with unrespectable,
advanced OC when standard chemotherapy has failed.

B.2.12.2. Strengths and limitations of the clinical evidence base

The main limitations of the clinical evidence base are set out in Section B.2.12.2.1 while
strengths of the evidence are outlined in Section B.2.12.2.2. However, these limitations should
be viewed within the context of the study strengths and the high unmet need in this patient
population.
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B.2.12.2.1. Limitations of study evidence

Nivolumab clinical efficacy is informed using the two pivotal trials, ATTRACTION-3. There are
inherent limitations with both studies. However, these limitations should be viewed within the
context of the study strengths and the high unmet need in this patient population.

e Study location — Despite enrolment of patients globally, the majority of patients were
from Asian countries. Although the limited number of patients from countries outside
of Asia might limit the interpretation and external validity of results, analysis in Asian
and non-Asian patients showed favourable survival outcomes for nivolumab compared
with chemotherapy in both subgroups. An SLR evaluating differences in patient
characteristics and survival outcomes between Asian and Western population with
treatment experienced advanced OSCC was undertaken. A detailed description of
outcomes for Asian and non-Asian patients is provided in Section B.2.12.4.1.1

¢ Open-label study design — The open-label study design of ATTRACTION-3 means that
there is a possibility the knowledge of the treatment might 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.2.12.2.2. Strengths of study evidence

ATTRACTION-3 is a well-designed, Phase Ill randomised controlled trial which provide direct
comparative evidence on the clinically efficacy of nivolumab versus chemotherapy. The sizes
of the patient cohorts were large (210 and 209 in the nivolumab and chemotherapy arms,
respectively) and all patients had received prior therapies, consistent with the current
indication. Patient-reported outcomes are available from ATTRACTION-3, where QoL was
assessed through collection of EQ-5D data, providing utility estimates which are directly
attributable to nivolumab treatment. In addition, ATTRACTION-3 provides survival data which
may be considered relatively mature, placing less reliance on the need for survival
extrapolation though parametric curve fitting.

The most important treatment outcomes for most oesophageal cancer patients include OS,
reduced side effects, improved symptom control and quality of life. Nivolumab provides
significant benefits for each of these outcomes:

o Improved survival outcomes
e Maintained quality of life
e Tolerability

The safety and efficacy of nivolumab are of particular importance in the setting of previously
treated advanced or recurrent unresectable oesophageal cancer that is refractory or intolerant

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved Page 83 of 163



to chemotherapy where there has been a lack of new treatments, specifically those with a
favourable safety profile, as well as improved efficacy. Following the failure of one or more
prior chemotherapy regimens, therapeutic options are severely limited, and additional salvage
chemotherapeutic options may not be available to all patients due to tolerability issues,
especially in elderly patients with existing comorbidities. In this setting, nivolumab may be a
well-tolerated therapeutic option with the potential to offer significant survival benefit in this
patient population. The availability of nivolumab would provide an opportunity to make a
significant and substantial impact on health-related benefits and address a current unmet
need.

The safety profile of nivolumab in esophageal cancer was considered to be almost similar to
that of previously approved solid tumor indications, and nivolumab can be acceptable and
manageable when properly used by doctors with sufficient knowledge and experience in
cancer chemotherapy, in medical facilities that could sufficiently respond to emergencies The
results demonstrated that nivolumab could become one of treatment options that would be
beneficial for the disease as the benefits outweigh the risks of nivolumab treatment in patients
with unresectable, advanced or recurrent esophageal cancer progressing after cancer
chemotherapy, and that the clinical benefit of nivolumab is significant.

B.2.12.3. Relevance of the evidence base to the decision problem

The submission presents two studies, one of which is a docetaxel and paclitaxel-randomised
trial, evaluating the efficacy of nivolumab in metastatic or advanced oesophageal cancer who
received at least one prior line of therapy, in line with the decision problem. Indirect
comparison analyses applying different methodologies are presented to provide supportive
evidence of comparative effectiveness. These comparisons underscore the clinical efficacy of
nivolumab and provide additional certainty around the beneficial impact of nivolumab in a
Western patient population. Further, outcomes considered in the submission closely mirror
the decision problem set out by NICE.

The evidence base presented within this submission represents the best available evidence
and is directly relevant to the decision problem.

B.2.12.4. 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.

B.2.12.4.1.1. Relevance to UK patient population

As outlined in Section B.2.12.2.1, despite enrolment of patients globally, the majority of
patients in ATTRACTION-3 were from Asian countries. Although the limited number of patients
from countries outside of Asia might limit the interpretation and external validity of results,
analysis in Asian and non-Asian patients showed favourable survival outcomes for nivolumab
compared with chemotherapy in both subgroups.
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An SLR evaluating differences in patient characteristics and survival outcomes between Asian
and Western population with treatment experienced advanced OSCC was undertaken.
Results indicated that OS was comparable between Asian and Western populations with
OSCC (median: 7.5 versus 7.4 months); mean one-year OS was 21.1% in Asian and 27.9%
in Western patients. Longer OS was observed in Asian patients in the overall population
(OSCC and oesophageal adenocarcinoma [OADC]; median: 8.1 versus 5.7 months for
Western patients). These results observed in Western populations were driven by poor
outcomes in Western OADC patients than in Western OSCC patients (5.6 versus 7.4 months);
no data was identified for Asian patients with OADC. These results suggest that survival in
patients with OSCC was comparable between Asian and Western populations.

Based on this evidence, it can be concluded that the ATTRACTION-3 patient population
differed from the UK population in terms of ethnicity. However, this did not have an impact in
terms of a difference between the patient subgroup, which can be expected in light of the
published evidence in this patient population.

B.2.12.4.1.2. UK standard of care

As outlined in Section B.1.3.4, UK guidelines recommend chemotherapy for patients who have
progressed on first-line therapy; however, specific chemotherapy regimens are not defined in
NICE clinical guidelines in the second-line setting.8'© ESMO guidelines recommend taxane
monotherapy for the second-line treatment (after failure of first-line treatment with taxane
combination therapy) of OC."" Clinical expert opinion obtained during a clinical advisory board
meeting supported evidence on a lack of standard of care for treatment-experienced OC
patients. In the second line setting, decisions on treatment options for unresectable, advanced
or metastatic OC patients were described as highly individualised, and chemotherapy agents
such as paclitaxel or docetaxel are usually the treatment of choice in this setting.

The ATTRACTION-3 study included a taxane comparator arm, comprising docetaxel and
paclitaxel. Outcomes are relatively comparable between docetaxel and paclitaxel in this
setting, with median OS of 7.62 months for docetaxel versus 8.51 months for paclitaxel, while
OS at 12 months was 34.6% and 34.2% respectively. It is acknowledged that low patient
numbers receiving individual treatments may impact on outcomes, particularly during later
periods of follow-up. Hence, the combined ATTRACTION-3 control is a relevant comparator
to the UK setting for treatment of previously treated OSCC patients.

BSC can also be considered a relevant comparator in patients unable to receive alternative
therapies. Although there is no direct comparative evidence for nivolumab versus BSC, ITC
evidence has been provided to inform comparative efficacy.

The NICE scope includes irinotecan as a potential comparator. However, advice obtained from
clinical experts during an advisory board confirmed that irinotecan is currently not routinely
used in UK clinical practice, so that clinicians did not consider it a relevant comparator. BMS
market research conducted in 2019 estimated that only irinotecan comprised only 6% of usage
for OSCC patients who had received previous treatment. Further, there is a lack of clinical
evidence identified to support use, based on the clinical SLR described in Appendix D.
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B.2.12.5.

oesophageal cancer

Application of NICE end-of-life criteria to nivolumab use in

Outcomes are known to be poor in oesophageal cancer patients with unresectable and
advanced disease when standard first-line chemotherapy has failed, although there is a
paucity of evidence describing this patient population. These patients have highly limited
treatment options remaining and estimates of OS at 1 year are around 34.4% (as reported in
chemotherapy patients from ATTRACTION-3.%8 Thus, there is a high degree of unmet medical
need in this patient population, which would be addressed by availability of nivolumab.

The case for application of NICE end-of-life criteria to nivolumab use in oesophageal cancer
is set out in Table 36., and based on this evidence, nivolumab is considered to meet both
criteria for end-of-life.

Table 36. End-of-life criteria

to life, normally of
at least an
additional

3 months,
compared with
current NHS
treatment

mean OS is 14.06 months in the nivolumab arm and 11.48 months in the
taxane arm. Although this does not account for the long-term divergence
in survival benefit outside of the observed trial period, the three month
survival benefit criteria is almost met (improvement of 2.58 months).
Hence, there is relative certainty that the criteria will be met during longer
follow up.

Based on model output, mean OS extrapolated over a life-time horizon
was 19.8 months in the nivolumab arm and 12.0 months in the control
arm (an improvement of 7.8 months). Based on this evidence, it can be
concluded that end-of-life criteria are met.

Criterion Data available Submission
reference
The treatment is Available therapies in patients with unresectable, advanced oesophageal | Section
indicated for cancer when standard chemotherapy has failed are associated with poor | B.2.6.1.9,
patients with a short | outcomes, although data describing this patient population are limited. | B.3.3.2.1.3
life expectancy, Based on available data, median OS for combined taxanes, as estimated | and B.3.7.1
normally less than by the model was 12.0 months.
24 months
There is sufficient The mean OS is more representative of the survival benefit associated | Section
evidence to indicate | with nivolumab. However, it is acknowledged that extrapolated output is | B.2.6.1.9,
that the treatment subject to uncertainty, due to the potential variation in extrapolations. | B.3.3.2.1.3
offers an extension However, when data are restricted to the observed period, restricted | and B.3.7.1
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B.3 Cost effectiveness

Base case analysis

¢ Inline with estimates of short life expectancy in patients receiving taxanes, the base
case analysis predicts median OS of 0.75 years (mean 1.00 years), informed by a
randomised-controlled trial.

e Use of nivolumab will result in an increased mean OS of 1.65 years, as well as
additional discounted QALYs and life years of ] and [}, respectively.

e Based on mean OS outcomes for patients treated with taxanes (12.0 months) and
mean OS benefit associated with nivolumab (incremental 7.8 months), end of life
criteria can be considered to be met.

e Discounted incremental costs were estimated to be £20,842 under base case
assumptions and the resultant ICER was £45,491 per QALY, which is considered to
be cost-effective at a willingness-to-pay threshold of £50,000 per QALY.

Sensitivity analysis

e In the deterministic and probabilistic sensitivity analyses, nivolumab was cost-
effective in the majority of scenarios at a willingness-to-pay threshold of £50,000 per
QALY.

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

¢ Within these scenario analyses, the majority of ICERs remain below the £50,000 per
QALY threshold.

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 previously treated
advanced or recurrent unresectable oesophageal cancer that is refractory or intolerant to
chemotherapy. In brief, electronic database searches (MEDLINE, Embase, the Cochrane
library and EconLit) were conducted in December 2017, and subsequently updated in October
2018 and February 2020. Publications describing full economic evaluations of interventions
aimed at managing previously treated advanced or recurrent unresectable oesophageal
cancer that is refractory or intolerant to chemotherapy were included.
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Table 37. Study characteristics of economic modelling studies of patients with advanced OC (n=8)

Model structure

Intervention

Patient population

Model inputs

Utilities

Costs

Outcomes reported

Janmaat (2016)®" - The Netherlands

Linear cost-
effectiveness
model, Monte
Carlo sensitivity
analysis: Two
clinical outcome
measures (PFS
and OS)

Cisplatin and
fluorouracil, either
alone or in
combination with
cetuximab

218 years old pts with
histologically
confirmed and EGFR-
expressing advanced,
nonresectable ESCC.
No prior neoadjuvant
therapy (within 6
months) and no prior
chemotherapy for
recurrent or metastatic
disease

0.675 utility at diagnosis

It was assumed that utility score
decreases linearly from 0.675
during progressive disease to 0 at

time of death

Costs were in Euro (€).

Unless otherwise specified, unit costs were
obtained from the Dutch manual for cost-
effectiveness research 2010.

All costs and effects were converted to the
price level of 2009 according to the general
Dutch consumer price index.

Cost of Cetuximab 2009: €237.20

Cost of outpatient visit: €251

Cost of evaluation of EGFR expression:
€750

Adding cetuximab to standard
chemotherapy: 0.187 LYs and 0.105
QALYs. Mean incremental cost:
€26,459 per treated patient

Adding cetuximab to cisplatin-5-
flurorouracil 1st line regimen for
advanced ESCC resulted in a mean
ICER of €252,203 per QALY

AE: adverse event; AJCC: the American Joint Committee on Cancer; AUD: Australian dollar; c: cost; CRT: Chemoradiation therapy; CT: computed tomography; DFS: disease-free state; EGFR:
epidermal growth factor receptor; EQ-5D: EuroQol 5-dimensions; ESCC: esophageal squamous cell carcinoma; EUS: endoscopic ultrasound; FNA: fine needle aspiration; GBP: British pound
sterling; 1$: international dollars; ICER: incremental cost-effectiveness ratio; INMB: incremental net monetary benefit; LYs: life years; NCCRT: Neoadjuvant concurrent chemoradiotherapy; NCRT:
Neoadjuvant chemoradiotherapy; NR: not reported; OC: oesophageal cancer; OS: overall survival; PCA: prescription cost analysis; PET-CT: positron emission tomography — computed
tomography; PFS: progression-free survival; QALY: quality-adjusted life years; RT: radiotherapy; S: surgery; SF-12: short-form 12 questionnaire; USD: USA dollar.
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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 nivolumab versus taxanes for the treatment of unresectable advanced,
recurrent or metastatic oesophageal squamous cell carcinoma that is refractory or intolerant
to fluoropyrimidine and platinum-based combination therapy, taking into account a simple
discount patient access scheme (PAS) for nivolumab.

A partitioned survival model structure has been utilised. The economic modelling of nivolumab
and the comparator in this particular indication does not require extensive complexity with
regard to subsequent lines of treatment or time-dependency of model inputs, which may
necessitate use of a Markov model. Further, a partitioned survival model 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.5?

The model utilises three health states (pre-progression, post-progression and death) to reflect
disease progression, and the subsequent cost and utility consequences of different health
states; in line with clinical practice, patients may receive treatment beyond progression. The
model structure has been chosen to reflect the most important treatment outcomes for most
oesophageal cancer 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 and costs have been applied to reflect the symptom
control and quality of life experienced by patients receiving nivolumab or taxanes. 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.3.3.2.4)

Of note, the structure of the partitioned survival model accommodates treatment
discontinuation and subsequent lines of therapy. This is of importance in the appraisal of
nivolumab, where therapies may be continued beyond progression, subject to a stopping rule
or discontinued upon disease progression.

B.3.2.1. Description of analyses

Within this submission, ATTRACTION-3 has been used to inform decision making and provide
certainty around the beneficial clinical impact of nivolumab in oesophageal cancer in the UK.
ATTRACTION-3 has been used to inform comparative efficacy in the base case analysis, as
this is a Phase lll randomised controlled trial providing direct evidence for nivolumab versus
taxanes, and so can be considered the best available evidence. All analyses within this
submission have been conducted from the payer perspective, in this case the NHS.

B.3.2.2. Patient population

This economic evaluation considers the use of nivolumab for the treatment of unresectable
advanced, recurrent or metastatic oesophageal squamous cell carcinoma that is refractory or
intolerant to fluoropyrimidine and platinum-based combination therapy, in line with the
anticipated licensed indication.
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A outlined in Section B.1.3.4, UK guidelines recommend chemotherapy for patients who have
progressed on first-line therapy; however, specific chemotherapy regimens are not defined in
the NICE clinical guidelines in the second-line setting.8'® ESMO guidelines recommend
taxane monotherapy for the second-line treatment (after failure of first-line treatment with
taxane combination therapy) of OC."" Clinical expert opinion obtained during a clinical advisory
board meeting supported evidence on a lack of standard of care for treatment-experienced
OC patients. In the second line setting, decisions on treatment options for unresectable,
advanced or metastatic OC patients in terms of efficacy and toxicity were described as highly
individual and chemotherapy agents such as paclitaxel or docetaxel are usual the treatment
of choice in this setting. Thus, the comparators applied in ATTRACTION-3, docetaxel and
paclitaxel, represent current UK standard of care as second-line treatment for OC patients.
ATTRACTION-3 was powered to show differences in efficacy for nivolumab against the
combined taxane arm, as opposed to docetaxel and paclitaxel, thus providing justification for
using combined taxanes as the main comparator. As a scenario analysis, a comparison for
nivolumab against docetaxel and paclitaxel separately is also conducted. In addition, a
scenario for comparing nivolumab and BSC is conducted using ITC to inform the comparator
efficacy. Based on a lack of evidence for use in clinical practice, irinotecan is not considered
as an appropriate comparator. This is also supported by a lack of evidence found within the
conducted SLR.

In the base case analysis, baseline patient parameters are derived from the baseline
characteristics of patients enrolled in ATTRACTION-3, as detailed in Table 38.

Table 38. Baseline parameters

Parameter Mean SE Source
Base case analysis
Age (years) 63.82 0.45
ATTRACTION-338 patient-level data
Proportion of cohort male 0.869 0.016
Cohort size 1,000 - Assumption
B.3.2.3. Model structure

A de novo partitioned survival model was developed, applying health states representing pre-
progression, post-progression and death (Figure 21). Unlike a Markov model, the number of
people in any state at successive points in time is not dictated by transition probabilities.
Instead, the model estimates the proportion of a cohort in each state based upon parametric
or semi-parametric survival equations. These health states reflect disease severity and
determine use of healthcare resources, health-related quality of life and mortality rates. To
reflect the nature of oesophageal cancer and available evidence, the model assumes that
oesophageal cancer phases are consecutive, which means patients are not able to revert to
pre-progression from more advanced phases of the disease; this assumption has been
validated by clinicians.®3
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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 nivolumab and comparator therapies. Weekly cycles further capture a
realistic minimum time during which the symptoms or responses can change in UK clinical
practice.

Death

Figure 21. Conceptual model schematic

B.3.2.3.1. Derivation of health state occupancy estimates

Health state occupancy is defined by treatment-specific PFS and OS extrapolations, derived
from available data (as described in Section B.3.3.2). An overview of model implementation
of survival curves is presented in Figure 22.

As these PFS and OS data implicitly include the effects of any subsequent treatment that may
have been administered, the need to explicitly incorporate the survival effects of these
subsequent treatments is negated. Due to the short life expectancy in patients, a treatment
waning effect is deemed in appropriate.

For nivolumab and taxanes, parametric curves for PFS and OS were fitted using patient-level
data from the patient cohort in ATTRACTION-3; methods for deriving these curves are
provided in Section B.3.3.2. For the scenario analyses, the same methodology was applied
for deriving data for docetaxel and paclitaxel, separately. Data for the BSC comparator is
derived from the SLR and ITCs described in Section B.2.9.
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Figure 22. Overview of survival curve implementation in the model

B.3.2.3.2. Derivation of Treatment Line Occupancy

Patients enter the model following failure of prior therapy and can receive nivolumab or a
comparator treatment. Following treatment cessation or progression, patients can receive a
subsequent therapy, as detailed in Section B.3.5.1.5. However, as a simplifying assumption,
it is assumed that patients may not discontinue this final line of therapy, as it is assumed to be
comprised of all possible therapies that patients may subsequently receive, either sequentially
or concurrently.

In clinical practice, treatment cessation may be caused by loss of clinical benefit or may be
related to other factors, such as AEs. Clinicians may choose to cease treatment on
progression, treat beyond progression or may choose to undertake a stopping rule, in line with
previous nivolumab indications. Hence, the proportion of patients on initial or subsequent
treatment lines is based on one of the following criteria:
e Base case analysis: All-cause discontinuation (excluding discontinuation due to
progression) based on ATTRACTION-3 discontinuation rate data,
o Scenario analysis: Treatment cessation (where treatment duration is specified, for
example in stopping rules),
e Scenario analysis: Disease progression in addition to discontinuation due to AEs.

B.3.2.3.3. Treatment sequences

Patients enter the model following failure of prior therapy and can receive nivolumab or a
comparator treatment. Following treatment discontinuation, patients in both arms can receive
subsequent therapy, described in Section B.3.5.1.5. It is assumed that this subsequent
therapy is BSC, with composition and cost derived from the clinician survey described in
Section B.3.5.1.5.
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B.3.2.3.4. 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 life years gained, and clinically relevant outcomes, such as predicted
median OS and PFS.

No previous NICE Technology Appraisals have been identified for oesophageal cancer
therapies. Table 39 provides a comparison versus a previous appraisal for gastric cancer in
previously treated patients.

Table 39. Features of the economic analysis

F Current appraisal Previous appraisal
actor Chosen values Justification TA378% (ramucirumab)
This ensures that all events have
Time Lifetime (up to 40 | occurred, and all patients are
hori years or 2,080 accounted for. However, a shorter Lifetime (~7 years)
orizon . ; . : S
weeks) time horizon is assessed in sensitivity
analysis.
This is in line with previous NICE
Treatment appraisals.®® Additionally, due to the
waning None short life expectancy in these None
effect patients, a treatment waning effects is

deemed in appropriate.

ATTRACTION-3 collected utility data
ATTRACTION-3 using the EQ-5D-3L. In line with the
provides EQ-5D- NICE reference case, trial utilities

3L data that can collected as part of ATTRACTION-3
Source of be used to derive | (baseline and every 6 weeks until the

Pre- and post-progression health
state utility values obtained from

utilities utlllty |nputs for end of the treatment phase and . EQ-5D data from RAINBOW trial
use in nivolumab subsequently ever 12 weeks during
and comparator the follow-up phase) have been
arms. applied in the base case analysis for

both treatments.

Costs of intervention and
comparators included drug
acquisition, administration and
monitoring costs and costs of
tests. Costs of available generic
chemotherapies were sourced
from the electronic market

This TA is relevant to the licensed information tool which uses the
Source of 64 indication for nivolumab and applying | actual price paid by hospitals
costs As per TA378 these values will facilitate cross over the last 12 months. Costs of

comparison between the TAs. BSC were identified from a

review of hospital medical
records. Further costs consisted
of follow-up, adverse event,
hospitalisation, third-line therapy
(drug costs, administration and
follow-up care), terminal care
costs and adverse events.
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B.3.2.4. Intervention technology and comparators

As outlined in Section B.1.3.4, UK guidelines recommend chemotherapy for patients who have
progressed on first-line therapy; however, specific chemotherapy regimens are not defined in
NICE clinical guidelines in the second-line setting.®-'® ESMO guidelines recommend taxane
monotherapy for the second-line treatment (after failure of first-line treatment with taxane
combination therapy) of OC." Clinical expert opinion obtained during a clinical advisory board
meeting supported evidence on a lack of standard of care for treatment-experienced OC
patients. In the second line setting, decisions on treatment options for unresectable, advanced
or metastatic OC patients were described as highly individualised, and chemotherapy agents
such as paclitaxel or docetaxel are usually the treatment of choice in this setting. Further,
published clinical outcomes are comparable between docetaxel and paclitaxel in this setting.

The ATTRACTION-3 study included a taxane comparator arm, comprising docetaxel and
paclitaxel. The trial was powered to show differences in efficacy for nivolumab against the
combined taxane arm, as opposed to docetaxel and paclitaxel separately. Low patient
numbers receiving individual treatments may impact on outcomes, particularly during later
periods of follow-up. Hence, it is more appropriate to use the combined taxane arm as a
comparator. However, a comparison of nivolumab against docetaxel and paclitaxel separately
is provided as a scenario analysis.

In line with the NICE scope, is provided comparing nivolumab and BSC, using ITC evidence
to inform the comparator efficacy. However, BSC is only a valid comparator in patients unable
to receive alternative therapies. Further, there is no direct comparative evidence for nivolumab
versus BSC. For these reasons, it is appropriate to provide this as a scenario analysis only.

The NICE scope includes irinotecan as a potential comparator. However, advice obtained from
clinical experts during an advisory board confirmed that irinotecan is currently not routinely
used in UK clinical practice, so that clinicians did not consider it a relevant comparator. BMS
market research conducted in 2019 estimated that only irinotecan comprised only 6% of usage
for OSCC patients who had received previous treatment. Further, there is a lack of clinical
evidence identified to support use, based on the clinical SLR described in Appendix D.

B.3.3. Clinical parameters and variables

B.3.3.1. Evidence synthesis

Evidence to describe the effectiveness of nivolumab for the treatment of unresectable
advanced, recurrent or metastatic oesophageal squamous cell carcinoma that is refractory or
intolerant to fluoropyrimidine and platinum-based combination therapy is primarily derived
from ATTRACTION-3, a randomised docetaxel/paclitaxel-controlled, phase Il study
evaluating nivolumab as monotherapy for the treatment of unresectable advanced or
recurrent OC. In the base case analysis, nivolumab efficacy has been derived from the
nivolumab arm of ATTRACTION-3, while taxane efficacy has been derived from the combined
taxane arm.
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B.3.3.2. Parameterisation of overall survival and progression-free

survival
B.3.3.2.1. Base case analysis; ATTRACTION-3

B.3.3.2.1.1. Survival analysis approach

Clinical data to inform the base case analysis can be derived from ATTRACTION-3. However,
follow-up was substantially less than the 40-year time horizon of the model. Therefore,
parametric 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 and Beale (2014).5”

A full description of methods used to undertake parametric extrapolation is provided in
Appendix D.1.3.4. In brief, parametric functions that inform survival curves were developed
using patient-level data from ATTRACTION-3 12 November 2018 database lock.

Progression events were based on investigator-assessed outcomes from ATTRACTION-3
and were defined as in this study. Death events from ATTRACTION-3 were used to inform OS
modelling. Parametric survival functions were fitted to the extracted pooled data using the R
statistics environment, including exponential, Weibull, log-logistic, lognormal, Gompertz and
generalised-gamma survival distributions. Additionally, spline models were considered, as
well as semi-parametric models assessing the impact of different split points and subsequent
parametric functions, in line with the approach taken in recent appraisals of immuno-oncology
agents.68 69

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 evaluated by visual inspection of the fit over the observed period and
consideration of the log cumulative hazard plots.

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 availability of follow-up data.
Therefore, the plausibility of the extrapolation was assessed through consideration of the long-
term hazard profile and the extrapolated mean survival estimates.

A more detailed description of survival extrapolation and outcomes is provided in Appendix
D.1.3.4. In summary, Kaplan-Meier plots describing PFS and OS in the nivolumab and taxane
arms demonstrated a high initial hazard during the initial study period, with a significant
number of events occurring immediately after study entry, perhaps reflecting the high mortality
impacting patients with oesophageal cancer. This was followed by a lower hazard in the
longer-term in both study arms. Parametric models didn’t adequately reflect this change in
hazard. By contrast, a semi-parametric approach was considered appropriate as it reflected
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the high initial hazard but applied the maximum amount of data to inform the long-term
extrapolation.

Applying Kaplan-Meier data until 2.99 months followed by parametric extrapolation enabled
the initial hazard to be modelled appropriately and captured the high rate of events between
study entry and second assessment, which was scheduled for 12 weeks. Switching to
parametric extrapolation from 2.99 months used the maximum number of events to inform
long-term extrapolation and describe the lower long-term hazard. This semi-parametric
approach was applied for both PFS and OS in both nivolumab and taxane arms.

In order to model PFS in the nivolumab arm, Kaplan-Meier data was applied until 2.99 months
followed by parametric extrapolation using the Weibull distribution to provide an appropriate
fit. This approach predicted a median PFS of 1.7 months (observed 1.7 months) and a mean
PFS of 5.8 months.3 Similarly, a semi-parametric approach was considered to be most
appropriate for modelling OS, where Kaplan-Meier data was applied until 2.99 months
followed by parametric extrapolation using the log-logistic distribution. This approach was
deemed appropriate as it provided an adequate fit to the data, providing a median OS of 10.9
months (observed 10.9 months) and a mean OS of 24.3 months.38

In order to model PFS in the taxane arm, Kaplan-Meier data was applied until 2.99 months
followed by parametric extrapolation using the Weibull distribution to provide an appropriate
fit. This approach predicted a median PFS of 3.3 months (observed 3.4 months) and a mean
PFS of 4.8 months.3 Similarly, a semi-parametric approach was considered to be most
appropriate for modelling OS, where Kaplan-Meier data was applied until 2.99 months
followed by parametric extrapolation using the exponential distribution. This approach was
deemed appropriate as it provided an adequate fit to the data, providing a median OS of 8.9
months (observed 8.4 months) and a mean OS of 12.0 months.3®

A summary of survival outcomes following extrapolation is provided in Table 40. Parametric
extrapolation following the split points at 2.99 months for nivolumab and taxanes PFS and OS
from ATTRACTION-3 are shown in Figure 23 through Figure 26.
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Table 40. Extrapolation of survival outcomes from ATTRACTION-3

Progression-free survival

Overall survival

Nivolumab

Median

1.68 months

10.91 months

Extrapolation method

Semi-parametric Kaplan-Meier to
2.99 months with parametric
extrapolation using Weibull

Semi-parametric Kaplan-Meier to
2.99 months with parametric
extrapolation using log-logistic

distribution distribution
Median (from extrapolation) 1.68 months 10.87 months
Mean (from extrapolation) 5.78 months 24.33 months
Taxane
Median 3.35 months 8.37 months

Extrapolation method

Semi-parametric Kaplan-Meier to
2.99 months with parametric
extrapolation using Weibull

Semi-parametric Kaplan-Meier to
2.99 months with parametric
extrapolation using exponential

distribution distribution
Median (from extrapolation) 3.27 months 8.90 months
Mean (from extrapolation) 4.79 months 11.96 months
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Cut at 2.99 months

1.00 - Fit
— Exp
—  Weibull
— L. logistic
0.75 Lognormal
— Gompertz
‘g Gen. Gamma
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Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 386.75 389.09 lambda: 0.1101 168 (1.54,279) 555445, ,6.92)
Weibull 386.72 391.41 shape: 0.8621; scale: 8.9647 1.68 (1.54,2.79) 5.78(4.55,7.54)
L. logistic  383.62 388.30 shape: 1.2032; scale: 5.2410 1.68 (1.54,2.79) 12.41 (6.09, 67.74)
Lognormal 387.60 392.28 mu: 1.6315; sigma: 1.5250 168 (1.54,279) 8.33(553,15.33)
Gompertz  383.61 388.30 shape: -0.0625; rate: 0.1552 1.68 (1.54, 2.79) N/A (4.31, N/A)
Gen. Gamma 387.13 394.16 mu: 1.9519; sigma: 1.3202; Q: 0.5449 1.68 (1.54,2.79) 6.24 (4.76, 11.37)

Figure 23. Progression-free survival: ATTRACTION-3 nivolumab arm — Kaplan-Meier
data to 2.99 months followed by parametric extrapolation
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Cut at 2.99 months
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Weibull 42312 428.46 shape: 0.8166; scale: 3.5782 3.27(2.99,365) 4.79(4.14,5.72)
L. logistic ~ 421.34 426.69 shape: 1.2208; scale: 2.0693 3.39(2.99,3.78) 8.13 (5.03, 48.69)
Lognormal  430.28 43562 mu: 0.6395; sigma: 1.5689 3.28(2.99,363) 6.20(481,873)
Gompertz  417.92 423.26 shape: -0.1091; rate: 0.3720 3.33(2.99,367) N/A(3.86, N/A)

Gen. Gamma 423.71

431.73 mu: 1.1037; sigma: 1.3038; Q: 0.7127 3.30 (2.99, 3.69)

4.87 (4.30, 6.08)

Figure 24. Progression-free survival: ATTRACTION-3 taxane arm — Kaplan-Meier data
to 2.99 months followed by parametric extrapolation
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Cut at 2.99 months

1.00 -
Exp
Weibull
L. logistic
0.75 A Lognormal
Gompertz
= Gen. Gamma
2 Kaplan-Meier
2
>
@ 0.50 -
©
| o
)
>
@]
0.25 1
0.00 A1
0 10 20 30 40 50 60
Time (months)
Fit Name AlC BIC Parameters Median (Months) Mean (Months)
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Weibull 944.04 950.33 shape: 1.1237; scale: 15.3711 11.49 (9.96, 13.33) 15.07 (13.14, 17.82)

L. logistic = 941.44 947.73 shape: 1.4773; scale: 10.3094 10.87 (9.38, 12.66) 24.33 (18.18, 38.88)
Lognormal 944.13 950.42 mu: 2.3124; sigma: 1.1952 10.49 (9.05, 12.31) 20.00 (15.95, 26.97)
Gompertz  946.11 952.41 shape: 0.0058; rate: 0.0616 11.14 (9.37, 13.09) 15.24 (12.99, 17.93)
Gen. Gamma 943.17 952.61 mu: 2.5291; sigma: 1.0531; Q: 0.4844 10.99 (9.32, 12.71) 16.44 (14.15, 25.94)

Figure 25. Overall survival: ATTRACTION-3 nivolumab arm — Kaplan-Meier data to 2.99
months followed by parametric extrapolation
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Cut at 2.99 months
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12.64 (10.93, 16.03)

Figure 26. Overall survival: ATTRACTION-3 taxane arm — Kaplan-Meier data to 2.99
months followed by parametric extrapolation

B.3.3.2.1.2.

evaluation

The PFS hazard profile for nivolumab shows two distinct portions and the optimal cut point for

Clinical rationale for survival curves applied in the economic

a semi-parametric model was calculated to be - months, which is the timepoint that shows

a maximum rate of change in the hazard. Visual examination of the hazard plot for this
outcome shows a noticeable change in the slope of hazard after one month and thus this
seems reasonable. The parametric forms fit from after the first month show little variability and
all improve on the parametric forms fit from time zero.

The hazard profile for the taxane arm shows a similar profile to the nivolumab arm although
the distinct parts of the hazard profile are less exaggerated. As numerous events occur
immediately after initiation in all arms, it is more appropriate to consider semi-parametric forms
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for PFS where the extrapolated period is not informed by those who contribute to the initially
high hazard. The extrapolated period should be informed by those who are still pre-progressed
where observed data ends ideally.

Parametric forms fit to the OS outcome follow the same assumptions as when fit to PFS. As
can be seen in (Appendix D.1.3.4) a number of these assumptions do not hold. Examination
of the hazard plots for nivolumab showed distinct portions of the hazard profile. This is similar
to those seen in the pre-progression outcome but are slightly later in time. It is possible that
the similarity in the survival curves and hazard profiles in the OS outcome and the PFS
outcome are driven by patients who are moving from PFS quickly.

The parametric forms fit from time zero to the OS outcome for the nivolumab arm are
reasonable but could certainly be improved upon for an economic model. The optimal cut time
is estimated to be | months and most semi-parametric fits show an improvement on the
fully parametric estimates. The semi-parametric curve using the optimal cut point also shows
some improvement on the representation of a short period of stabilisation at the end of the
observed period.

The optimal cut point for OS in nivolumab is later in time than the optimal cut point for PFS,
which is expected. This makes clinical sense, as with nivolumab there is a risk of false
progression being recorded in trial due to a delayed onset of action; a documented issue with
immunosuppressants.’® Therefore, it would be expected that the point of maximum rate of
change of the hazard for PFS in this population would be soon after initiation of treatment. It
is more appropriate to consider semi-parametric models for both OS and for PFS to ensure
that those who were marked as progressed but may be responding long term to treatment
represent the extrapolated portion of the curves.

Clinically, it is reasonable to assume that PFS for both arms is more likely than other outcomes
to be best represented by a semi-parametric form; for nivolumab there is the possible
existence of a subpopulation who experience false progression and for the taxane arm, normal
variance is seen in the population where some patients will progress quickly or treatment is
not well tolerated or effective. It is important to clarify that the speculation of the existence of
subpopulations is driven by the hazard profiles and not by any description of the trial group or
design. Additionally, it is possible that these profiles have appeared due to the mechanism of
action of the treatments rather than being present at initiation. Distinct groups may exist in the
cohort treated with nivolumab as well as the control although these may take very different
profiles as these two technologies have very distinct pharmacological mechanisms of action.
This is evident particularly for the hazard profiles in the control arms for the OS outcome where
any change in hazard is quite slight but still present. It is also important to clarify that where
the maximum rate of hazard of change is found is not necessarily particularly large when
compared to other points; it is just the largest. This is less likely to be the case for profiles with
obvious parts (such as the nivolumab arm) but more so for the taxane arm.

The hazard profile for the taxane arm for the OS outcome shows a smoother profile than for
nivolumab. However, the fully parametric models provide poor fits to the observed data and
overestimate outcomes.
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The optimal cut for semi-parametric models in the taxane arm is ] month, which is longer
after the optimal cut for the PFS outcome than is seen in the nivolumab arm. This may be
expected if the reason for the change of hazard rates is due to the differences in clinical
progression of the disease when treated with different technologies. False progression would
not be expected to be an issue for either docetaxel or paclitaxel as neither are
immunotherapies. Therefore, when a patient’s disease progresses and is not responsive to
therapy, it is reasonable to assume these patients continue to progress at a similar rate and
certainly sooner than in the immunotherapy arm. Therefore, the maximum change of the rate
of the hazard would be expected to be later after that of PFS in the control than immunotherapy
arm but not as pronounced which is what is seen. Only the underlying patient group who are
responding or have a slower disease progression remain to inform the curves and extrapolated
periods.

It is important to consider that, where cut points are positioned later in time, less patients
inform the parametric portion of the curve and thus the extrapolated portion. As this patient
number decreases, there is potential for uncertainty to increase. Consistently positioning the
cut point at 2.99 months ensures that any patients who may quickly progress and die are
appropriately represented by the non-parametric part. This method also ensures that as many
patients as possible, who most accurately represent the long-term outcomes, are retained to
inform the parametric and extrapolated components for a cost-effectiveness model.

B.3.3.2.1.3. Validation of survival curves applied in the economic evaluation

There are no other studies with which to validate the results for extrapolation of the nivolumab
arm other than the informing trial, ATTRACTION-3. The extrapolated curves and approaches
were compared to the observed values as much as possible. This method informed selection
of the most appropriate modelling approach and fit as a form of validation. The results for
nivolumab can be seen in Table 41 and Table 42 for OS and Table 43 and Table 44 for the
taxane arm. Table 45 to Table 48 report for each arm respectively for PFS estimates.
Restricted means reported used the ATTRACTION-3 data set minus the last 10 events in each
arm; the time point for this event was used for the semi-parametric estimates.

Overall, the semi-parametric models show less overall variation in the estimates and are closer
to the observed values than the parametric models. This is particularly important with
reference to the median values as there are more events initially and these incur cost which
need to be well represented in cost-effectiveness analysis.

The only other source available to validate the estimates for the taxane arm are from Auzolle
et al*®. This study reported an OS median of 7.5 months and 3.9 for PFS although ITT numbers
were low (n=29 in the taxane arm). These estimates are lower for OS than the observed and
predicted values for the taxane arm but are broadly in line with the estimates for the taxane
arm that were modelled.
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Table 41: Observed and predicted estimates of overall survival for nivolumab (mean and median values)

Observed Parametric Semi-parametric Observed Parametric Semi-parametric

Distribution Median Restricted mean

Exponential 10.91 10.93 10.94 N 12.88 12.94
Generalised Gamma | 10.91 10.73 10.99 [ | 12.91 12.98
Gompertz 10.91 11.21 11.14 N 12.96 12.99
Log-Logistic 10.91 10.52 10.87 [ ] 12.99 13.00
Log-Normal 10.91 10.14 10.49 [ ] 12.83 12.95
Weibull 10.91 11.35 11.49 N 13.04 13.09

Table 42: Observed and predicted estimates of overall survival for nivolumab (proportion surviving at specific time points)

Observed Parametric | Semi- Observed Parametric | Semi- Observed Parametric | Semi-
parametric parametric parametric

Distribution Survival at 6-Months Survival at 1-Year Survival at 2-Years
Exponential N 68.3% 68.8% 46.9% 46.7% 46.7% [ ] 21.8% 21.5%
Generalised ] 69.5% 71.4% 46.9% 45.9% 46.5% ] 21.5% 21.0%
Gamma
Gompertz N 69.5% 69.3% 46.9% 47.5% 47.3% N 21.1% 21.1%
Log-Logistic N 69.5% 71.9% 46.9% 45.2% 45.9% N 23.0% 21.6%
Log-Normal N 67.0% 70.6% 46.9% 44.4% 45.0% N 23.4% 22.6%
Weibull [ 71.1% 71.2% 46.9% 47.8% 48.3% [ 20.3% 20.2%
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Table 43: Observed and predicted estimates of overall survival for taxane arm (mean and median values)

Observed Parametric Semi-parametric Observed Parametric Semi-parametric

Distribution Median Restricted mean

Exponential 8.38 8.55 8.90 [ ] 10.60 10.82
Generalised Gamma 8.38 8.73 8.46 [ ] 11.11 10.69
Gompertz 8.38 8.32 8.59 [ ] 10.83 10.73
Log-Logistic 8.38 8.61 8.24 [ ] 10.61 10.69
Log-Normal 8.38 8.65 7.98 [ ] 10.74 10.67
Weibull 8.38 9.63 8.85 [ ] 10.99 10.81

Table 44: Observed and predicted estimates of overall survival for taxane arm (proportion surviving at specific time points)

Observed Parametric | Semi- Observed Parametric | Semi- Observed Parametric | Semi-
parametric parametric parametric

Distribution Survival at 6-Months Survival at 1-Year Survival at 2-Years
Exponential [ | 61.5% 66.7% 34.4% 37.8% 36.8% N 14.3% 11.2%
g:;ergised [ 64.7% 65.4% 34.4% 37.7% 35.0% [ 16.2% 12.5%
Gompertz N 65.2% 65.2% 34.4% 39.7% 65.2% [ 11.4% 12.3%
Log-Logistic [ | 67.0% 65.4% 34.4% 34.3% 33.7% N 11.8% 14.3%
Log-Normal N 66.2% 63.1% 34.4% 35.5% 33.8% N 12.2% 15.0%
Weibull N 69.1% 66.3% 34.4% 39.5% 36.7% N 9.7% 11.4%
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Table 45: Observed and predicted estimates of progression free survival for nivolumab (mean and median values)

Observed Parametric Semi-parametric Observed Parametric Semi-parametric

Distribution Median Restricted Mean

Exponential 1.68 3.61 1.68 [ | 5.08 4.99
Generalised Gamma | 1.68 2.62 1.68 [ | 5.01 493
Gompertz 1.68 2.66 1.68 [ | 483 4.85
Log-Logistic 1.68 2.60 1.68 [ ] 4.24 4.86
Log-Normal 1.68 2.89 1.68 [ | 4.65 4.88
Weibull 1.68 3.30 1.68 [ | 5.03 4.93

Table 46: Observed and predicted estimates of progression free survival for nivolumab (proportion surviving at specific time points)

Observed Parametric | Semi- Observed Parametric | Semi- Observed Parametric | Semi-
parametric parametric parametric

Distribution Survival at 6-Months Survival at 1-Year Survival at 2-Years

Exponential 24.2% 31.6% 27.4% 11.9% 10.0% 14.2% [ ] 1.0% 3.8%
g:;e::sed 24.2% 25.4% 25.3% 11.9% 13.0% 13.6% | 6.4% 5.4%
Gompertz 24.2% 26.0% 24.9% 11.9% 12.2% 13.1% [ ] 6.3% 6.2%
Log-Logistic 24.2% 20.8% 25.2% 11.9% 7.9% 13.1% [ ] 2.8% 6.0%
Log-Normal 24.2% 25.0% 24.3% 11.9% 9.4% 13.6% [ | 2.5% 6.8%
Weibull 24.2% 30.7% 25.8% 11.9% 11.2% 14.0% - 1.7% 4.8%
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Table 47: Observed and predicted estimates of progression free survival for taxanes (mean and median values)

Observed Parametric Semi-parametric Observed Parametric Semi-parametric

Distribution Median Restricted Mean

Exponential 3.35 3.35 3.47 [ | 4.29 4.38
Generalised Gamma | 3.35 3.41 3.30 [ | 4.29 4.29
Gompertz 3.35 342 3.33 [ | 4.32 4.21
Log-Logistic 3.35 343 3.39 [ ] 4.21 4.25
Log-Normal 3.35 3.46 3.28 [ | 4.30 4.23
Weibull 3.35 3.83 3.27 [ | 4.47 4.29

Table 48: Observed and predicted estimates of progression free survival for taxanes (proportion surviving at specific time points)

Observed Parametric | Semi- Observed Parametric | Semi- Observed Parametric | Semi-
parametric parametric parametric

Distribution Survival at 6-Months Survival at 1-Year Survival at 2-Years

Exponential 17.2% 28.9% 25.8% 7.2% 8.4% 5.4% - 0.7% 0.2%
g:;erg'sed 17.2% 24.1% 23.0% 7.2% 6.2% 7.0% - 1.0% 1.2%
Gompertz 17.2% 29.2% 21.8% 7.2% 7.8% 6.7% - 0.4% 2.6%
Log-Logistic 17.2% 22.1% 22.0% 7.2% 5.6% 8.1% - 1.2% 3.2%
Log-Normal 17.2% 24.2% 21.8% 7.2% 57% 9.1% - 0.7% 3.5%
Weibull 17.2% 28.9% 23.8% 7.2% 4.7% 6.8% - 0.1% 0.8%
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B.3.3.2.2. 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
ATTRACTION-3 is 63.8 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, described in Table 49.7' These values are included in every cycle in addition to
the disease-related mortality values and are applied multiplicatively. While some form of
double counting occurs, this effect applies equally to all comparators and is likely to have a
minimal impact on predicted survival (and hence cost-effectiveness).

Table 49. Excerpt from England and Wales life tables’

Age Annual probability of mortality
Males Females

50 0.0034 0.0021
51 0.0035 0.0024
52 0.0039 0.0026
53 0.0041 0.0028
54 0.0044 0.0030
55 0.0049 0.0033
95 0.2627 0.2304
96 0.2851 0.2491
97 0.3067 0.2708
98 0.3220 0.2903
99 0.3650 0.3164
100 0.3882 0.3397

B.3.3.2.3. Treatment discontinuation

B.3.3.2.3.1. Treatment switching and subsequent therapies

The model incorporates treatment switching due to progression and AEs via a time on
treatment curve. This allows the application of treatment beyond progression for patients who
resume receiving second line therapy post-progression. Patients on nivolumab or taxane are
then switched to receive BSC following cessation of treatment.
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Table 50. Subsequent therapy applied in model

Subsequent therapy

Treatment arm . .
(pre-progression and post-progression)

Nivolumab BSC

Taxane BSC

Scenario comparators BSC
B.3.3.2.3.2. Time on treatment

A full description of extrapolation of discontinuation events is provided in Appendix D.1.3.4. In
brief, patient-level data were obtained describing discontinuation due to progression, study
drug toxicity, AEs unrelated to study therapy and withdrawal of patient consent. Data informing
this extrapolation was derived from ATTRACTION-3 (base case analysis). In line with the
survival analysis outlined in Section B.3.3.2.1, appropriateness of the extrapolation was
evaluated by visual inspection of the fit, consideration of the log-cumulative hazard profile and
minimisation of goodness-of-fit statistics (AIC and BIC). Based on this approach, the most
appropriate extrapolation was considered to be generalised-gamma for nivolumab and
exponential for taxane. Inputs are summarised in Table 51 and presented in Figure 27 and
Figure 28.

Table 51. ATTRACTION-3: Time on treatment (applied to nivolumab and taxane)

Nivolumab Taxane
Distribution Generalised-Gamma Exponential
Mu: -
Parameters Sigma: Il Lambda: [l
o Il

|
|

B.3.3.2.4. Adverse events

Treatment-related AEs are an inevitable consequence of any intervention, and these events
are applied in the model, affecting the costs accrued by patients on each intervention. In order
to reflect the adverse events that occurred in ATTRACTION-3, grade 3-4 adverse events in
any arm (regardless of causality) are modelled, as well as ‘select’ adverse events deemed to
be appropriate within clinical practice. Thus, the model includes anaemia, febrile neutropenia,

leukopenia, lymphocyte count decreased, neutropenia, alanine aminotransferase increased,
aspartate aminotransferase increased, diarrhoea and rash.
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Data from ATTRACTION-3 (base case analysis) assumed to comprise all available evidence
describing the safety profile of nivolumab and taxane for the treatment of unresectable,
advanced oesophageal cancer when standard chemotherapy has failed. Grade 3-4 treatment-
related adverse event rates were sourced from the database lock on November 2018.

Incidence probabilities were converted into monthly equivalents based on number of patients
experiencing an event and follow-up time using standard formulae; inputs are summarised in
Table 52. For entry into the model, these were converted to weekly probabilities and applied
to all patients in the model in all cycles while receiving nivolumab. Thus, the model assumes
that there is a constant rate of adverse events during treatment. As the majority of events are
likely to occur in the initial trial period, this may overestimate the rate of adverse events over
long-term treatment and impacts the nivolumab arm disproportionately.

B.3.3.2.4.1. Derivation of adverse event model inputs

Data describing number of adverse events, number of patients exposed and exposure time in
months were obtained for nivolumab and its comparators. These were used to calculate an
initial event rate, as outlined in the formula below.

n (1 —( number of events ))
number of patients exposed
exposure time in months
(number of patients exposed)

Initial event rate =

The initial event rate was then used to calculate a one-month probability of each event,
applying the formula below.

One month probability of event = 1 — exp(~initial eventrate)

The one-month probability of each event is used as the model input. The model then converts
the one-month probability of each adverse events to a weekly cycle length by converting the
probability to a rate, which can be converted to the correct time frame, then transformed to
probabilities using the formula outlined below.

—In(1 — probability)
t

rate =

probability =1 — exp~"t2

Where t1 is the transformation time (i.e. when converting, month to weekly cycle t1 is 4.348)
and t; is weekly cycle (i.e. 1 in this example).
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Table 52. Base case analysis: weekly adverse event probabilities for nivolumab and
taxane (ATTRACTION-3)

P Nivolumab Taxane
Mean SE Mean SE

Anaemia 0.00036 0.00019 0.00226 0.00050
Febrile neutropenia 0.00000 0.00000 0.00323 0.00059
Leukopenia 0.00009 0.00010 0.01488 0.00127
Lymphocyte count decreased 0.00018 0.00014 0.00377 0.00064
Neutropenia 0.00009 0.00010 0.01901 0.00144
Alanine aminotransferase increased 0.00000 0.00000 0.00011 0.00012
Aspartate aminotransferase increased 0.00009 0.00010 0.00000 0.00000
Diarrhoea 0.00018 0.00014 0.00022 0.00016
Rash 0.00009 0.00010 0.00022 0.00016

B.3.4. Measurement and valuation of health effects

B.3.4.1. Health-related quality-of-life studies

As described in Appendix G, an SLR was conducted to identify health-related quality-of-life
studies.
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Figure 27. PRISMA diagram illustrating the study selection process for identifying cost and healthcare resource studies for the
period from 01 January 2000 to 03 March 2020
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B.3.4.2. Health-related quality-of-life data from clinical trials

Patient-reported outcomes were reported during ATTRACTION-3.,38 specifically EQ-5D-3L
measures from patients throughout the trial. Patient baseline demographic and clinical
characteristics were collected, and patient time of clinical progression and death were
recorded if these events occurred within the follow-up period. This was used to calculate the
utility values most appropriate to each health state and arm.

B.3.4.2.1. Analysis Methods

B.3.4.2.1.1. Pre-processing of HRQoL data

Patient-assessed HRQoL data was collected with varying frequency through the trial,
dependent upon treatment status, which was closely associated with progression status. To
allow fitting of a model assuming an AR(1) autocorrelation structure between observations
upon a single patient, the period between observations needed to be regularised. HRQoL
observations were regularised to a 12-week period, corresponding to the lowest frequency of
collection on trial. Observations taken within 6 weeks post or prior to the target day were
deemed eligible, with the nearest eligible observation used as the observation for that
analytical timepoint. In the event of two or more equidistant observations, the earliest
observation had priority

Observations (missing or complete) were recorded as being of patients who had clinically
progressed only if the date of questionnaire completion was greater than or equal to the date
of observed clinical progression of that patient. If the observation target date exceeded the
date of censorship for observation of clinical progression for that patient and the patient was
not known to have progressed, the progression status of that observation was marked for
imputation. If a patient had any observations within the analysis window, they were assumed
eligible. If no observations were available for a patient within a window but the patient was
known to survive to a date greater than the target observation day, then the patient was
considered eligible and the observation missing.

For patients with an unknown date of death (due to administrative censoring), if the date of
last survival observation was less than or equal to the target observation day, the patient was
considered ineligible for observation for the purpose of assessing within-trial missingness;
within datasets of imputed utility, the eligibility of these patients was determined by their
imputed time to death.

B.3.4.2.1.2. Covariate identification

Regression models were developed to characterise the utility data using a fixed set of
covariates. Covariates deemed clinically plausible to influence utility in the context of patients
with unresectable advanced, recurrent or metastatic oesophageal squamous cell carcinoma
were identified by a pragmatic literature review and related to the available data collected from
ATTRACTION-3. The following were considered for input:

o Age
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e Sex

o Eastern Cooperative Oncology Group Performance Score (ECOG-PS)
e Progression status

e Number of metastatic sites

e Location of metastases (liver, lung, lymph nodes, intraperitoneal, other)

B.3.4.2.1.3. Description of Missingness

Missingness diagrams were produced to describe the patterns of missing data present in the
study. By plotting each patient’s history of observation and missingness in a block fashion,
missingness was observed to be monotonic (missing constantly from one assessment until
end of follow-up) or non-monotonic (sporadic). It was also visually assessed whether
missingness in patients was temporally correlated with death.

The indexed utility data were described using complete-case analysis. In complete-case
analysis, any records with missing observations (utility) or covariates (progression status) are
removed to leave a dataset with no missing values. Complete-case analysis is valid under the
assumption that data is missing completely at random (MCAR), as the remaining observations
describe a reduced but unbiased sample of the overall distribution of observations.

The distribution of utilities observed at each observation time, conditional upon progression
status, was described using box plots and simple estimation of mean and standard error of
mean.

The progression-state specific mean utility (per treatment arm) was estimated using simple
means, and the standard error of this mean was evaluated using the Prais-Winsten correction
for autocorrelation within patient observations (assuming that non-monotonic missing data
could be ignored).”3 74

B.3.4.2.1.4. Multiple imputation of missing progression and utility observations

The assumption that utility observations were MCAR was thought to be unlikely to be met, as
the rate of missingness was higher after patients had progressed and was associated with
short time to death. A plausible mechanism for missingness would be that worsening physical
status associated with end of life would cause patients to be unable or unwilling to attend clinic
to complete EQ-5D-3L questionnaires. On the assumption that the missing utility values could
be predicted conditional upon the observed data (baseline covariates, progression status,
previous utility, time to death), this data could be assumed to be missing at random (MAR)
and could be imputed by the method of Multiple Imputation by Chained Equations (MICE).

If the missing data could not be predicted conditional upon the observed data (e.g. if the
unobserved patients had systematically lower utility than observed patients with the same
covariates) then the data would be missing not at random (MNAR), and MICE alone would be
insufficient to impute the data; instead, a joint system of equations predicting both missingness
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(a “selection” model) and the utility value (an “outcome” model) would be required, as per the
methods of Heckman (1976).”> An example of such approach is given in Galimard et al
(2018)8, but such models would require a continuous outcome to be conditionally normally
distributed, which is not the case for utility data on its natural scale; also, due to the bounded
nature of the measure and the high number of observations with no disutility causing inflation
at one boundary, it is difficult to transform utility data onto a scale where it approximates a
normal distribution. As such, the assumption of MNAR was left unexplored for this data,
awaiting further development of numerical techniques in this field.

The assumption of MAR was expected to hold if patients with certain utility values were not
selectively removed from the dataset (i.e. if missingness and outcome conditional upon the
observed variables was random; this would be the case if missingness was dependent upon
some instrumental variable such as distance from home to clinic). A number of predictive
measures were expected to condition this model, but among the most important was the
measure of time until death. Time to death has been shown to be highly predictive of patient-
reported utility in advanced metastatic cancer’’, and observation of time to death in clinical
trials among such patients is generally good in comparison with other prognostic variables,
particularly after clinical progression when imaging and laboratory measurement schedules
are frequently relaxed from the on-treatment period. Administrative censoring is present,
preventing full observation of time to death, and whilst censoring time is assumed to be
independent of the time of death in any patient, observation that a patient’s time of death has
been censored in a clinical trial is not independent of time to death. The patient time of death
is not MCAR, and a conditional imputation model is necessary to impute time of death under
the assumption of MAR.

In order to use time to death as a predictor in the imputation model for utility, death times,
where missing, were imputed. Harel et al (2007) describe a two-stage multiple imputation (Ml)
model where time to death is first multiply imputed conditional upon the observed variables to
provide several datasets with complete observation of time to death.”® These datasets are
then used in turn to multiply impute the missing outcomes of interest, allowing computation of
statistics on these complete datasets that are conditional upon survival.

A parametric model of time to death was created conditional upon baseline characteristics,
including utility at baseline. A model using measurements at times other than baseline was
not considered appropriate, as selection of any single time after baseline would selectively
reduce the available data, selection of multiple observation times on single patients would
cause under-estimation of the uncertainty in the parameter estimates, and creation of a fully
time-varying model would necessitate simulation of the time variation of the independent
covariates determining the hazard of death. Due to this limitation, progression status could not
be used as a predictor of mortality.

This model was then used to impute the missing time of death after their censoring time for all
patients with censored overall survival observations, conditional upon their baseline covariates
and their most recent utility value. The structure of this model and method of imputation implies
that all increase in hazard experienced by the patient is explained solely by the patient-
assessed HRQoL; clinical measurements are assumed unchanged from baseline, and there
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is no additional increase in hazard due to any time-dependent effect. Regularly collected
measures used for demonstrating clinical effect, such as sum of target tumour diameters, were
considered inappropriate to use as predictive of time to death as their influence on mortality
hazard is conditional upon other factors, such as location and depth.”

The imputed datasets with complete time of death observations were then used to multiply
impute missing observations of progression status and utility.

The two-stage imputation method resulted in nested datasets that are analysed using the
method attributed to Shen (2000) in Harel et al (2007).78- 8 Mean utility at analysis times and
pooled mean utility conditional upon progression status were calculated as for complete case
analysis, with standard error of the latter mean estimate corrected for autocorrelation. The
mean and standard error estimates from these datasets were then pooled to form unbiased
estimates of the parameters under the assumption that utility data was MAR.

The resulting values assuming data is MAR(MI) used in the cost-effectiveness model can be
seen in Table 53. In summary, the values used in the model are a product of the two-stage
multiple imputation process where the time to death is imputed conditional on observed
variables to make a complete data set and then this in turn is used to impute the missing
outcomes of interest.

Table 53: Summary of utility values for cost-effectiveness analysis

Nivolumab Control
State Utility value: mean (standard error) | Utility value: mean (standard error)
Pre-progression _ _7
Post-Progression _ _7
Abbreviations: HS, health state; AR, adverse reaction

B.3.4.3. Health-related quality-of-life data used in the cost-effectiveness
analysis

In the base case analysis, no age-related utility decrement was applied. ATTRACTION-3 trial
data has been used to inform utility inputs, wherein OS at 24 months is 19.1% for nivolumab
and 15.1% for taxanes. Hence, quality of life for the majority of patients is captured by the
available trial data and any impact of aging is implicitly captured in the available data.

B.3.4.3.1. Rationale for application of treatment-specific ATTRACTION-3

values in economic evaluation

Utilities from ATTRACTION-3 have been applied in the economic evaluation, with values
derived from specific treatment arms. This approach should be considered consistent with the
NICE reference case, as it reflects the trial evidence.

With ATTRACTION-3, the utility associated with the pre-progression state for the taxane arm
was [}, while post-progression utility was | Although there is limited evidence in the
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oesophageal cancer setting, both these utility values can be considered comparable with the
published literature for gastric cancer (- versus 0.7378" in pre-progression and - versus
0.5878" for post-progression). However, the utility value in the nivolumab arm is higher for both
the pre-progression and post-progression state, which may be expected due to the novel
mechanism of action that may account for this improvement. In contrast to common oncology
therapies, nivolumab enables the patient’s own immune system to directly destroy cancer cells
(in the same way that it would any other “foreign” cell), resulting in destruction of the tumour
through pre-existing, intrinsic processes.

The clinical benefits of nivolumab are described in Section B.2, but in brief nivolumab is
associated with several benefits that impact directly on patient quality of life, including
improved rate of response and a tolerable AE profile, as well as improved PFS and OS.
Significantly, observed ATTRACTION-3 data demonstrates that there is a large post-
progression survival benefit compared with taxanes, supporting the impact of nivolumab on
quality of life. Further, this is supported by the safety profile of nivolumab compared with
chemotherapy; 65.6% of patients in the nivolumab arm reported a drug-related AE (grade 3-
5: 18.2%) versus 95.2% for patients receiving paclitaxel or docetaxel (grade 3-5: 64.0%). It
should be noted that quality of life outcomes during ATTRACTION-3 remained relatively stable
in the nivolumab arm, as determined by EQ-5D and EQ-VAS; however, patients receiving
taxanes frequently reported worsened quality of life outcomes during the trial period. Additional
analysis of ATTRACTION-3 data is provided in Section B.3.4.3.1.1, which supports the
beneficial impact of nivolumab.

Further, the utility values observed during ATTRACTION-3 are broadly equivalent to utility
values observed from other nivolumab indications,®?%7 indicating that this utility gain may be
due to the novel mechanism of action for nivolumab. In addition, it is of note that pre- and post-
progression utility estimates for comparator treatments were different from those estimated for
nivolumab, consistent with the application of nivolumab-specific utilities in this submission.
Thus, the quality of life data derived from patients during ATTRACTION-3 reflects the
expected benefits of nivolumab over taxanes, including the potential for immune system
stimulation following progression.
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Table 54: Summary of utility values for cost-effectiveness analysis

Instrum Utility estimate (mean)
Indication Health state ent . Comparato | Source study
Nivolumab PA
Progression- 0.80 0.76
Renal cell carcinoma fPree EQ-5D CheckMate 02587
rogressed 073 0.70
state ) )
Progression-
SCCHN free EQ-5D- 0.74 0.69 on o
eckMate 141
Progressed 3L 0.66 056
state ) )
Pre-progression 0.80 0.89 CA209-066 (range
EQ-5D- based on response
Post- 3L 0.84 0.74 status at landmark
Melanoma progression event) 8
Pre-progression 0.66-0.74 0.66 CA209-037 (range
EQ-5D- based on response
Post- 3L 0.73-0.82 0.76-0.85 status at landmark
progression event)®
AComparator treatments: RCC: everolimus; SCCHN: investigator's choice; melanoma: DTIC in CA209-066 and
investigator's choice in CA209-037
SCCHN: squamous cell carcinoma of the head and neck

B.3.4.3.1.1. Additional analysis of ATTRACTION-3 data

The decision to use arm specific utilities was made based on examination of the domain
scores while patients were on treatment. The data suggests that there are distinct differences
in the scores for nivolumab and the control arm of ATTRACTION-3.

A higher proportion of patients remaining on treatment in the control arm experienced
problematic symptoms (domain score of 2 or 3) compared with patients receiving nivolumab
(Table 55). This was apparent in the early weeks and became more pronounced as time
continued. In the final weeks on treatment, most or all patients in the control arm scored 2 or
3 in each domain. This is particularly pronounced in the mobility and self-care domains (Figure
30. Treatment arm specific utilities by domain). In contrast, very few patients in the nivolumab
arm reported a score of 2 or 3 in later weeks indicating that they experienced no difference to
their utility as a result of being on treatment with nivolumab.

This pattern appears to be primarily driven by patients in the control arm scoring 2 rather than
3 (the worst outcome). While the proportion of patients on treatment reporting a domain score
of 3 is for the most part higher in the control arm than in the nivolumab arm, this seems to be
confined to the first 36 weeks. After 36 weeks, aside from one patient who reported a domain
score of 3 for mobility and usual activities in the control arm, no patients in either arm scored
3 after 36 weeks.

However, a large proportion of patients in the nivolumab arm do not report any problems in
any domain (score of 1) while on treatment. Given this difference in arms, it is considered
appropriate to reflect the differences by using arm specific utilities in the cost-effectiveness
model. This is important as it is imperative that the cost-effectiveness model characterise and
capture all benefits of each treatment.
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Table 55. Treatment arm specific utilities by domain

Week
Domain Arm 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Nivolumab . BN BN BN BN BN BN BN BN BN BN BN Bl N |
Mobility (%) | Control Il B B B B B B B B = = = = =
Difference NN BN BN BN BE BE BE BE BE BN BE BE BE |
Nivolumab . I i N I I I AN N N N B B
Sl | contro BN BN BN BN BN BN BN BN BN BN BN BN BN
Difference N BN BN BN BN B BN BN B B B BE N
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Patients who experienced the AEs of interest (Section B.2.10) were removed from the dataset
for exploratory analysis. This was done to examine the appropriateness of using arm specific
utilities with respect to capturing treatment differences and any disutility related to treatment.
Far more patients in the control arm experienced these AEs than in the nivolumab arm and
interpretation should take this into consideration.

Where the patients experiencing AEs were removed, before the mean time on treatment for
the control arm, the utility was slightly higher (as expected) than in the complete dataset. This
was slight (approximately 0.02) but accounts for the treatment specific differences that may
be expected during this time. As there were so few patients removed in the nivolumab arm,
the differences are negligible. However, given the clear differences between the domain
scores of the control and nivolumab arm and the limited impact of AES to the nivolumab arm,
it is completely appropriate to use arm specific data to inform the cost-effectiveness model.

B.3.5. Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1. Intervention and comparators’ costs and resource use

B.3.5.1.1. Nivolumab costs

The costs of nivolumab, including drug procurement and administration, are applied each
cycle, based on acquisition and administration costs detailed in Table 56 and Table 57.

Table 56. Nivolumab dosing and acquisition

Dosing 3mg/kg by intravenous infusion over 60 mins every 2 weeks

Dose per cycle 240mg

10 mg/mL concentration for solution for infusion in vial,
4mL = £439.00; 10mL - £1,097.002

Cost (excluding PAS)

Cost per cycle
(excluding PAS)

Administration costs £241.06 (derived from costs detailed in Table 57)
Total (excluding PAS) | £2,874.06

£2,633.00
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Table 57. Administration costs for nivolumab

Component National cost collection for the NHS 2018/19%° Cost

Deliver Simple Parenteral Weighted average of SB12Z codes (DCRDN: Daycase £941.06

Chemotherapy at First Attendance and Regular Day/Night; OP: Outpatient; Oth: Other) )
B.3.5.1.1.1. Proportion of patients receiving doses

The model utilises the application of a treatment cost adjustment based on the proportion of
patients receiving a dose during ATTRACTION-3. The proportion is determined by a ratio of
the actual doses received by the expected doses received, as presented in Table 58.

Table 58. Proportion of patients receiving doses in patients receiving nivolumab

Treatment Proportion of patients receiving doses
Nivolumab 0.952
B.3.5.1.2. Patient Access Scheme

A Patient Access Scheme (PAS) has been applied, comprising a discount of ] from the
nivolumab list price. In order to best replicate the true economic impact of a positive
recommendation for nivolumab, the economic evaluation presented in this submission applies
the PAS in the base case analysis (Table 59).

Table 59. Acquisition cost of nivolumab following application of PAS

4 ml vial 10 ml vial Cost per two-week
cycle
No PAS £439.00 £1,097.00 £2,633.00
PAS | | I
PAS: patient access scheme
B.3.5.1.3. Comparators

The costs of docetaxel and paclitaxel, including drug procurement and administration, are
applied each cycle, based on acquisition costs detailed in Table 60 and Table 61. It is assumed
that the body surface area for an oesophageal cancer patient is 1.79m?2.%° The lowest possible
acquisition costs were applied.

In order to accurately report costing for the taxane arm, a simple average of the costs applied
for docetaxel and paclitaxel is applied.
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Table 60. Docetaxel dosing and acquisition

Dose per cycle

75mg/m? by intravenous infusion administered every 3 weeks

Cost

10 mg/mL concentration for solution for infusion in vial; 2 mL; £162.75, 8 mL:
£534.75, 16 mL: £1,069.50

20 mg/mL concentration for solution for infusion in vial, 1 mL: £145.80, 4 mL:
£479.06, 7 mL: £900.00, 8 mL: £958.11 20mg,

For solution in infusion in vial; 20mg, 1 mL: £153.47, 80mg, 4 mL:£504.27, 140mg, 7
mL: £720.10 ,160mg, 8 mL: £1,008.542

Assumed dose

134.25 mg (based on average body surface are of 1.79m?)%

Cost per cycle £720.10
Administration costs £241.06 (derived from costs detailed in Table 57)
Total £961.16

Table 61. Paclitaxel dosing and acquisition

Dose per cycle

100mg/m? administered once weekly for 6 consecutive weeks followed by a 2-week
washout period

Cost

6 mg/mL concentration for solution for infusion in vial; 5 mL: £66.85, 16.7 mL:
£200.35, 25 mL: £300.52, 50 mL: £601.032

Assumed dose

179 mg (based on average body surface are of 1.79m?)%

Cost per cycle £367.37
Administration costs £241.06 (derived from costs detailed in Table 57)
Total £608.43

B.3.5.1.3.1. Proportion of patients receiving doses

Similar to nivolumab, the proportion of patients receiving doses is applied in the model (Table
62). As treatment costs are applied as an average of docetaxel and paclitaxel, the proportion
of patients receiving doses are applied separately in the model.

Table 62. Proportion of patients receiving doses in patients receiving docetaxel and
paclitaxel

Treatment Proportion of patients receiving doses
Docetaxel 0.960
Paclitaxel 0.938

B.3.5.1.4. Best supportive/palliative care

Within the final scope set out by NICE, BSC is specified as a comparator, with composition as
including, but not limited to, anti-emetics, blood transfusion, oesophageal stents, palliative
radiotherapy and palliative surgery.®’

The composition of BSC is available from a previous NICE TA for a similar indication®4, and
this comprises morphine, cognitive behavioural therapy, blood transfusions and radiotherapy.
The composition of BSC from this TA (TA378%) was presented at a clinical advisory board
meeting for the purposes of validating BSC management in the UK; however, clinical experts
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noted that other forms of BSC that are commonly used for heavily pre-treated gastric/GOJ
cancer patients were notably omitted from the list, particularly oesophageal stents and ascites
drainage.

As clinicians agreed with the NICE scope, a clinician survey was initiated, where the survey
was completed by practising oncologists and nurses in the UK based on their experience in
treating UK-based gastric and GOJ cancer patients.®’ Hence, information obtained from the
survey was used to inform the composition of BSC in the management of gastric and GOJ
cancer in the UK, which has been used to inform the calculation of BSC costs.

Costs for the BSC components from the clinician survey are summarised in Table 64, with
supporting information for the sources and calculations of individual BSC components shown
in Table 63 to Table 66. .The resulting weekly costs for model inputs applied in base case
analyses in the economic assessment are set out in Table 67.

Table 63. Costs for indicated components of BSC

Components National cost collection for the NHS 2018/19%° Unit cost (£)
Radiotherapy SC31Z, SC47Z [a] £487.45
Blood transfusion SA44A £521.08
Procedures to control Gl bleeds FDO3A, FD03B, FD0O3C, FD0O3D, FDO3E [a] £2,952.25
Cognitive behavioural therapy AOGA1 £83.17
Oesophageal stents FE10A, FE10B, FE10C, FE10D £3,058.96
[a] Weighted average based on activity per currency code
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Table 64. Costs comprising best supportive care (components from clinician survey)

BSC + nivolumab/taxane

BSC (scenario analysis)

Cost per
BSC treatmr:ant Proportion Costs (£) Proportion Costs (£)
component () [a] of patients Costs/ Applied Weeks of patients Costs/ Applied Weeks
[b] week Start week | for no. of between [b] week Start week | forno.of | between
weeks cost weeks cost
Ongoing costs
Pain relief £2.17 0.453 £0.98 NA 1 0.459 £1.00 1 NA 1
£532.96 0.049 £26.29 NA 8 0.005 £26.62 1 NA 8
{3'°°d . £521.08 0.202 £105.26 NA 4 0.213 £110.99 1 NA 4
ransfusion
Limited term costs
Radiotherapy £487.45 0.189 £184.25 7.5 1 0.213 £207.94 1 7.5 1
Procedures to
control Gl £2,952.25 0.150 £441.36 1 NA 0.121 £357.22 1 1 NA
bleeds
Drugs to
control Gl £25.71 0.163 £4.18 4 4 0.157 £4.03 1 4 NA
bleeds
Cognitive
behavioural £83.17 0.149 £12.42 6 1 0.168 £14.00 1 4 NA
therapy
Sotgﬁfsphagea' £3,058.96 0.214 £653.09 1 NA 0.187 £571.41 1 1 NA
’d*sc.'tes £3,404.20 0.111 £377.19 1 NA 0.137 £467.40 1 1 NA
rainage

[a] Costs per treatment as set out in Table 2
[b] From UK clinician survey for patients with gastric/GOJ cancer in third-line setting
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Table 65. BSC components, frequency of administration and costs per treatment

BSC components Schedule of administration Cost per treatment (£) Reference
) ) Medication Ongoing daily cost, based on SPCs and MIMS £2.17
Pain relief — — Table 66
Nerve blocks Once per 8 weeks, based on clinician opinion £532.96

Radiotherapy Twice per week, for 7.5 weeks (total 15 visits)®? £487.45 Table 64

Blood transfusion Once per month; assumption from TA378%4 £521.08 Table 64

Procedures to control Gl bleeds Opg gff cos_t;_assumed that patients will receive only once, based on £2.952.25 Table 64
clinician opinion

Drugs to control Gl bleeds [a] Once per month for 2 months, based on clinician opinion £25.71 -

Cognitive behavioural therapy Once per week for 6 weeks; assumption from TA378%4 £83.17 Table 64

Oesophageal stents (o);;}ﬁigg cost; assumed that patients will receive only once based on clinician £3,058.96 Table 64

Ascites drainage On'e.—off cost: assumed that patients will receive twice, based on clinician £3.404.20 Whlt{g
opinion (2012)*°[b]

[a] Medications to control upper gastro-intestinal tract bleeds, 2012/2013 costs from Campbell et al 2017 (£23.76)*,
[b] Reported cost for in-patient large volume paracentesis of £3,146, inflated to 2015/2016 costs®
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Table 66. Pain relief - components

Pain relief components Schedule of P;:Eg:ti:'[‘a;’f Source from MIMS (UK)? [c] e Weighted cost
Morphine Daily 0.292 Zomorph £0.42 £0.12
Morphine derivatives: fentanyl Daily 0.192 PecFent £0.68 £0.04
Morphine derivatives: tramadol Daily 0.152 Tramadol £0.11 £0.02
Morphine derivatives: codeine Daily 0.164 Codeine Phosphate £0.24 £0.04
Other morphine derivatives Qj:Lironﬁ’c\istggé::sts 0.041 - £0.00 £0.00
Radiotherapy Assumed zero costs [b] 0.203 - £0.00 £0.00
NSAIDs Daily 0.199 Ibuprofen £0.10 £0.02
Paracetamol Daily 0.364 Paracetamol £0.19 £0.07
Other: Diet Assumed zero costs 0.003 - £0.00 £0.00
Other: Morphine derivatives: oxycodone Daily 0.003 Abtard £0.22 £0.00
Total costs for week 1 £2.17
Total ongoing daily cost £0.31

[a] From UK clinician survey for patients with gastric/GOJ cancer in previously treated patients
[b] Excluded in this calculation as already included in BSC components in Table 1
[c] Drug costs obtained from MIMS (UK)?, representing the lowest dose and recommended cost in each category
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Table 67. Nivolumab and taxane costs from clinician market survey: model inputs

Nivolumab* (£) with PAS Taxane* (£)
Week 1 [ ] £2,589.82
Week 2 [ ] £501.87
Week 3 [ ] £501.87
Week 4 [ ] £982.45
Week 5 [ ] £611.31
Week 6 [ ] £501.87
Week 7 [ ] £665.81
Week 8 [ ] £93.11
Week 9 [ ] £436.75
Week 10 [ | £785.78
Week 11 [ ] £305.20
Week 12 [ | £305.20
Week 13 [ ] £891.04
Week 14 [ | £305.20
Week 15 [ ] £0.98
Week 16 [ | £481.56
Week 17 [ ] £436.75
Week 18 [ ] £305.20
Week 19 [ ] £785.78
Week 20 [ ] £305.20
Week 21 [ ] £410.46
Week 22 [ £785.78
Week 23 [ ] £0.98
Week 24 [ | £0.98
Week 25 and beyond The costs associated above for each respgctivg treatment arm are repeated every 24

weeks from this point onward

PAS: patient access scheme.
*Treatment continued until progression or discontinued, nivolumab costs applied with PAS but original costs shown
for reference.
All therapies assume wastage.
Values rounded up to nearest £.

B.3.5.1.5. Subsequent therapy

The model incorporates treatment switching due to discontinuation. Patients on nivolumab
and taxanes are switched to BSC upon discontinuation (the exception being in the scenario
versus BSC, in which patients remain on BSC). Subsequent costs applied in post-progression
are presented in Table 68.

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved Page 129 of 163



Table 68. Costs comprising best supportive care as used in post-progression (components from clinician survey)

BSC (post-progression)
Cost per
BSC component treatment (£) Proportion of Costs (£)
[a] patients [b] Costs/ Applied for no. of
week Start week weeks Weeks between cost
Ongoing costs
Pain relief £2.17 0.7 £1.52 1 NA
Blood transfusion £521.08 0.2 £104.22 1 NA 4
Limited term costs
Radiotherapy £487.45 0.2 £97.49 1 7.5 1
Procedures to control Gl bleeds £2,952.25 0.1 £295.23 1 1 NA
Drugs to control Gl bleeds £25.71 0.1 £2.57 1 4 4
Cognitive behavioural therapy £83.17 0.1 £8.32 1 6 1
Oesophageal stents £3,058.96 0.2 £611.79 1 1 NA

[a] Costs per treatment as set out in Table 2
[b] From UK clinician survey for patients with gastric/GOJ cancer in third-line setting
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B.3.5.2. Health-state unit costs and resource use

During the clinician survey described in Section B.3.5.1.2, clinicians were asked to provide
estimates of resource use associated with disease management. Within the base case
analysis, it was assumed that this resource use would apply throughout the treatment period
for both nivolumab and taxanes. The frequencies of resource use are described in Table 69
and the resource use estimates for pre- and post-progression state are described in Table 70.

Table 69. Disease management costs: frequency of resource use from clinician
survey

Consultati | Imagin | Blood Liver Kidney | epitall | Palliative care
function function b T
ons g scans tests sations specialist nurse
tests tests

Every 3 n 13 18 5 7 7 21 2
months % 33% 45% 13% 18% 18% 53% 5%

n 17 8 16 20 20 9 10
Monthly

% 43% 20% 40% 50% 50% 23% 25%

n 8 4 4 3 3 3 14
Biweekly

% 20% 10% 10% 8% 8% 8% 35%

n 2 2 12 5 6 2 14
Weekly

% 0.050 5% 30% 13% 15% 5% 35%

n 0 8 3 5 4 5 0
Never

% 0 20% 8% 13% 10% 13% 0
Mean frequency per | 453 0092 | 0.221 0.162 0.170 0.095 0.359
week
* The mean weekly frequency of each resource component was derived from the clinician survey and calculated in two steps:
1) Calculation of mean weekly frequency after removal of the 'Never' category”
2) Subsequent mean weekly frequency adjusted to account for the 'Never' component, where mean weekly frequency was
multiplied by the total proportion of responses not in the 'Never' category
A ‘Never’ category refers to the answer depicting that patients of the respective oncologist/nurse never used that particular
resource for their patients on BSC
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Table 70. Cyclic (weekly) health state resource use and costs

Unit cost Weekly cost
Resource Source
(£) Use Cost
(£)
National cost collection for the NHS 2018/19: Medical
Clinician Oncology (weighted average of consultant led and non-
consultation £187.36 consultant led; WFO1A, WFO1B, WF01C, WFO1D, 0.153 | £28.67
WF02A, WF02B, WF02C, WF02D)®
National cost collection for the NHS 2018/19:
Computerised Tomography (weighted average of direct
CT scan £97.15 acc%ss, outpatient gndpotyhfer cgsts; RD20Ag, RD21A, 0.092 £8.94
RD22Z, RD23Z, RD24Z, RD25Z, RD26Z, RD272)%°
Full blood National cost collection for the NHS 2019/19:
count £2.79 Haematology; DAPS058 0221 | £0.62
Renal function National cost collection for the NHS 2019/19:
test £1.10 Clinical Biochemistry; DAPS04 0.162 | £0.18
Hepatic National cost collection for the NHS 2019/19:
function test £1.10 Clinical Biochemistry; DAPS04%9 0.170 | £0.19
National cost collection for the NHS 2018/19: Malignant
Gastrointestinal Tract Disorders (weighted average of
Hospitalisation £534.07 elective and non-elective long-stay FD11A, FD11B, 0.095 £50.74
FD11C, FD11D, FD11E, DF11F, F11G, FD11H, FD11J,
FD11K®®
Palliative care National cost collection for the NHS 2018/19: Specialist
specialist £76.74 Nursing, Palliative/Repsite Care, Adult (weighed average | 0.359 £27.55
nurse of N21AF, N21AN)®®
Sum £116.87
SE assumed to be 20% of the mean value

End of life costs are detailed in Table 71, and were applied as a one-time cost in the cycle

prior to death.

Table 71. End of life costs

Costs Inflated to
Mean Mean (SE)
End-of-life costs £7,987.00% £8,973.61 (£1,794.72)

SE: standard error
SE assumed to be 20% of the mean value

B.3.5.3.

Adverse reaction unit costs and resource use

In order to provide an assessment of the costs associated with AEs, costs were sourced from

recent literature and inflated to 2019 costs. These costs are summarised in Table 72.

Company evidence submission for nivolumab for unresectable, advanced oesophageal cancer when
standard chemotherapy has failed [ID1249]

© Bristol-Myer Squibb Pharmaceuticals Ltd (2020). All rights reserved

Page 132 of 163



Table 72. Adverse event costs

Adverse event Mean SE Source
Anaemia £1,592.39 £318.48

Febrile neutropenia £4,755.76 £951.15

Leukopenia £1,308.26 £261.65

Lymphocyte count decreased £1,308.26 £261.65 Copley-Merriman
Neutropenia £1,308.26 £261.65 ot al}.l (2018)°7
Alanine aminotransferase increased £268.61 £53.72

Aspartate aminotransferase increased £268.61 £53.72

Diarrhoea £2,426.57 £485.31

Rash £1,039.65 £207.93

SE: standard error

Cost for leukopenia and lymphocyte count decreased assumed to be equal to neutropenia
All costs were inflated to 2019 values using PSSRU inflation factors®
All SEs assumed to be 20% of mean value

B.3.5.4.

Miscellaneous unit costs and resource use

All costs and resource use has been detailed in Sections B.3.5.1 to B.3.5.3.

B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1.

Summary of base-case analysis inputs

Table 73 Summary of variables applied in the economic model

Variable Value Measuremel_'\t o_f un_certainty el Section
distribution

Baseline parameters

Baseline parameters | Table 38 | SE (age: normal; sex: beta) | B.3.2.2

Survival and progression functions

Overall syrvwal - Table 40 Described in Section B.3.3.2 B.3.3.2

Progression-free survival

All-cause mortality Table 49 None B.3.3.2.2

Clinical parameters

Discontinuations Table 51 Covariance (normal) B.3.3.2.3

AE rates Table 52 SE (beta) B.3.3.2.4

Utilities

Health state utilities Table 53 | SE (beta) | B.343

Costs

Medication costs Table 64 NA B.3.5.1

Health state costs Table 70 SE (gamma) B.3.5.2B.3.5.2

AE costs Table 72 SE (gamma) B.3.5.3

AE: adverse events; NA: not applicable; SE: standard error

B.3.6.2. Assumptions

A summary of the main assumptions applied within the economic model is provided with Table

74.
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Table 74. Assumptions applied within the economic model

Assumption

Rationale

Section

Base case analysis
patient parameters are
derived from
ATTRACTION-3, which
is assumed to be
reflective of patients
seen in UK clinical
practice.

There may be differences between baseline characteristics in
ATTRACTION-3 patients and gastric cancer patients in UK clinical
practice, it may still be considered representative of the types of
patients who will be considered for treatment in clinical practice.
Sensitivity analyses (probabilistic and deterministic) have been
conducted to assess the impact of variability in these parameters,
while scenarios assessed the impact of different efficacy sources on
outcomes.

B.3.2.1

To reflect the nature of
ocC and available
evidence, the model
assumes that OC
phases are consecutive,
so that patients cannot
revert to pre-
progression from more
advanced phases of the
disease.

This assumption has been validated by clinicians and is line with other
HTAs and economic analyses assessing the GC population.

B.3.2.2

Weekly cycle length

A previous gastric cancer evaluation assessed by NICE for a similar
indication had applied weekly cycle lengths, which was considered
appropriate by the ERG.%* Weekly cycles were also considered
appropriate for this evaluation because it enables the model to reflect
the timings of drug administrations associated with both intervention
and comparator therapies, and also captures a realistic minimum time
during which the symptoms or response can change in UK clinical
practice.

B.3.2.3

Identification of most
appropriate survival
curves describing PFS,
OS and time on
treatment

Extensive analyses have been undertaken to identify appropriate and
conservative survival curves describing nivolumab efficacy, with
reference to the guidance from the NICE Decision Support Unit (DSU)
and Bagust and Beale (2014).%% 67 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.

B.3.3.2

Treatment is assumed
to continue until
discontinuation due to
AEs (derived from
nivolumab patient-level
data).

This assumption follows treatment guidelines and is therefore likely to
reflect clinical practice in most patients and with most therapies.

However, nivolumab use in clinical practice may vary, where treatment
may be discontinued upon progression. Further, UK clinicians may
wish to stop treatment in patients responding at two years. To assess
the impact of these potential scenarios, alternative treatment duration
assumptions have been examined as scenario analyses.

B.3.2.3.2
B.3.2.3.3

Medical resource use is
derived from a clinician
survey

Robust estimates of medical resource use for patients in this setting
are not publicly available, given the lack of alternative treatments
available for which evidence may have previously been gathered. In
order to provide relevant economic resource use was derived based
on expert clinical opinion (in the form of survey responses) was
assessed. Additionally, a scenario analysis in which resource use was
derived based on expert clinical opinion (in the form of survey
responses) was assessed.

B.3.5.2
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B.3.7. Base-case results

B.3.7.1. Base case incremental cost-effectiveness analysis results

The results of the base case analysis are summarised in Table 75.

In terms of comparator treatments (taxanes), the model predicts a median OS of 0.75 years,
with an accrual of 0.62 discounted QALYs over the modelled time horizon. By comparison, it
was predicted that the use of nivolumab will result in an additional 0.46 discounted QALY's
(total: | discounted QALYs) and an additional 0.54 discounted life years (total: i}
discounted life years), respectively. It was estimated that patients receiving nivolumab would
spend | years in the pre-progression health state (versus 0.41 for taxane), with a
subsequent | years in the post-progression health state (versus 0.59 for taxane), indicating
that nivolumab is associated with incremental benefit across all health states. Figure 31
demonstrates the short survival observed for taxane patients, based on modelled outcomes,
and that most of the survival benefit for nivolumab over taxanes during ATTRACTION-3 is
derived from the observed treatment period.

Total discounted costs associated with nivolumab (with PAS), accrued over the modelled time
horizon, were predicted to be [l By comparison, total discounted costs associated with
taxanes were notably lower. Incremental discounted costs were predicted to be £20,842 over
taxanes, under base case assumptions. The result ICER estimate for nivolumab versus
taxanes was £45,491 _per QALY gain. Therefore, the base case ICER is below a £50,000 per
QALY wiliness-to-pay threshold when the current nivolumab PAS discount is applied.
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Figure 28. Overall survival and progression-free survival for nivolumab and taxanes
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Table 75. Base case analysis results (with PAS, lifetime horizon)

Nivolumab Taxane

Patient-level survival (undiscounted)
Median ToT (years) 0.230 0.211
Mean ToT (years) 0.496 0.291
Median PFS (years) 0.153 0.287
Mean PFS (years) 0.487 0.408
Median OS (years) 0.901 0.747
Mean OS (years) 1.650 0.997
Patient-level progression
Time in pre-progression (years) [ ] [ ]

- Time initial therapy (years) [ ] [ |

- Time in subsequent therapy (years) [ | [ |
Time in post-progression (years) [ ] [ ]
Costs (with PAS)
HS costs [ ] [ ]
Treatment costs [ [ ]
BSC costs [ ] [ ]
Average AE costs per patient [ | [ |
Total costs [ ] [ ]
Health benefits
Total QALYs [ | [ |
Total life years [ | [ |
Incremental results
Incremental total costs - £20,842
Incremental QALYs - 0.458
Incremental life years - 0.536
ICER
Cost/QALY - £45,491
AE: adverse event; BSC: best supportive care; HS: health state; ICER: incremental cost-effectiveness ratio;
OS: overall survival; PAS: patient access scheme; PFS: progression-free survival; QALY quality-adjusted life
year; ToT: time on treatment

B.3.8. Sensitivity analyses

B.3.8.1. Probabilistic sensitivity analysis

In the probabilistic sensitivity analysis (PSA), a non-parametric bootstrapping approach was
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.
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The majority of parameters included in the PSA are sampled independently, with the exception
of 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.

1,000 simulation of the model was deemed enough for the model results to converge to a
sufficient degree of accuracy.

B.3.8.1.1. PSA Results

The ICER scatterplot for the base case analysis, arising from 1,000 simulations of the model
with all parameters sampled is presented in Figure 32, while the cost-effectiveness
acceptability curve (CEAC) is presented in Figure 33. Based on this analysis, the probability
that nivolumab is cost-effective versus taxane is estimated to be ] at a willingness-to-pay
threshold of £50,000 per QALY. The base case results are presented in Table 76.

Table 76. Base case results (probabilistic)

Technology Total Total life Total Inc. costs Inc. life Inc. ICER
costs (£) years QALYs (£) years QALYs (E/QALY)

Nivolumab - - - - - -

Taxane || [ ] || £21,210 0.547 0.468 £45,278

ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year
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Figure 29. ICER scatterplot: Nivolumab versus taxanes
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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:

e Time horizon (10 years)

e Discounting: costs (0% and 6%)

¢ Discounting: benefits (0% and 6%)

e Baseline characteristics: age (£ 20%, impacting on all-cause mortality)
e Baseline characteristics: sex (0% and 100% male, impacting on all-cause mortality)
o Health state costs: pre-progression (+ 20%)

¢ Health state costs: post-progression (+x 20%)

¢ Health state costs: death (£ 20%)

o Treatment costs: second line (£ 20%)

e Treatment costs: second line BSC (+ 20%)

o Treatment costs: third line BSC (+ 20%)

o Adverse event costs (+ 20%)

e Health state utility: pre-progression (£ 20%)

e Health state utility: post-progression (x 20%)

e Proportion receiving dose (+ 20%)

e Second line adverse event probability (+ 20%)

Note; where (+ 20%) is specified, the mean value is multiplied by 0.8 or 1.2 so to assess the
impact of a 20% change in a value.
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B.3.8.2.1. Deterministic sensitivity analysis results

Results of the deterministic sensitivity analysis is resented in Figure 34 and demonstrate the
impact of specific parameters on ICER estimates. In the majority of scenarios, the ICER for
nivolumab versus taxanes remained below the £50,000 per QALY willingness-to-pay
threshold; scenarios where the ICER exceeded this threshold included increasing subsequent
treatment costs, reducing post-progression health state utility and increasing the baseline age
of patients.

Plausible alternative scenarios have been investigated further in Section 0, in order to assess
the impact of the uncertainty in the analysis.

Treatment costs: second line [80%,120%]4

Health state utility: post—-progression [80%,120%] -
Time horizon (years) [10]

Discounting: benefits [0%,6%]

Proportion receiving dose [80%,120%] -

Baseline characteristics: age [80%,120%]1
Discounting: costs [0%,6%] 1

Health state utility: pre—progression [80%,120%)]
Health state costs: post—progression [80%,120%] 1
Baseline characteristics: sex [0%,100%] -

Second line adverse event probability [80%,120%]
Adverse event costs [80%,120%]

Treatment costs: third line BSC [80%,120%]
Health state costs: pre—progression [80%,120%] 1
Treatment costs: second line BSC [80%,120%] 1
Health state costs: death [80%,120%]

30,000 40,000 50,
ICER (£/QALY)

00 60,000

Figure 31. Deterministic sensitivity analysis: impact on ICER

B.3.8.3. Scenario analysis

B.3.8.3.1. Alternative survival extrapolations

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 nivolumab, survival curves described in the
survival analysis report (Appendix M) have been applied within the model as scenario
analyses.
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This analysis should be viewed within the context of identifying the most appropriate survival
extrapolation, as detailed in Section B.3.3.2. Parametric extrapolation of survival data from
ATTRACTION-3 was undertaken with reference to the guidance from the NICE Decision
Support Unit (DSU) and Bagust and Beale (2014).57- %8 All extrapolations have been assessed
for completeness. However, it should be noted that several of these extrapolations are not
considered appropriate. Clinically implausible fits are presented in grey italics and are defined
as extrapolations that exceed the 95% confidence intervals of the Kaplan-Meier data or
provides mean survival that cannot be considered plausible. The impact of applying alternative
survival extrapolations for the nivolumab arm (OS and PFS) in the base case analysis
(ATTRACTION-3) is shown in Table 77. For OS and PFS, the majority of alternative
extrapolations in grey italics were considered implausible because these extrapolations
exceeded the 95% confidence intervals of the Kaplan-Meier data, with the exception of the
parametric and semi-parametric gompertz curve for PFS, where the mean survival time didn’t
converge. The generalised gamma and semi-parametric log-logistic curves for PFS were also
considered implausible due to the implausibly long mean survival time.

In addition to these clinically implausible fits, several of the clinically plausible extrapolations
provided poor fits to the data, based on visual inspection of the observed Kaplan-Meier data
and consideration of the cumulative hazard profile. These extrapolations did not reflect the
clinical expectation of decreasing hazards over time for immunotherapy-treated patients. As
demonstrated in Appendix M, the most appropriate survival extrapolations have been
identified, rather than the most optimistic.

The impact of applying alternative clinically plausible extrapolations for the nivolumab arm (OS
and PFS) in the base case analysis is shown in Table 77 and depicted in Figure 35. Predicted
discounted incremental QALY's ranged from 0.260 to 0.508; while PFS extrapolations didn’t
greatly impact on the QALY gains, OS extrapolations had a large impact, with shorter
extrapolations reducing survival benefit; conversely, longer extrapolations increasing QALY
accrual. There was a similar variation in discounted incremental costs ranging from £18,543
to £21,426. This had an associated impact on ICERs versus taxanes, which ranged between
£42 142 per QALY (when a log-logistic curve was applied for OS) and £71,434 per QALY
(when a semi-parametric Weibull curve was applied for OS).

Similarly, alternative survival extrapolations were considered for the taxane arm, depicted in
Table 78 and Figure 36. For OS and PFS, the majority of alternative extrapolations in grey
italics were considered implausible because these extrapolations exceeded the 95%
confidence intervals of the Kaplan-Meier data, with the exception of the Gompertz curves for
PFS and OS, where the mean survival time didn’t converge. The log-logistic curve for OS was
also considered implausible due to the implausibly long mean survival time.

Predicted discounted incremental QALYs ranged from 0.324 to 0.4759, with variation in
discounted incremental costs of £19,019 to £20,828. This had an associated impact on ICERs
versus taxanes, which ranged between £45,308 per QALY (when a log-normal curve was
applied for PFS) and £58,782 per QALY (when a semi-parametric log-logistic curve was
applied for OS).
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Figure 32. Scenario analysis: Impact of alternative clinically plausible survival curve
extrapolation for nivolumab in the base case analysis (ATTRACTION-3)
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Figure 33. Scenario analysis: Impact of alternative clinically plausible survival curve
extrapolation for taxanes in the base case analysis (ATTRACTION-3)
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Table 77. Scenario analysis: impact of alternative nivolumab extrapolation in the base
case analysis (discounted outcomes, ATTRACTION-3 nivolumab arm)

Scenario Nivolumab
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric
Semi- Exponential 0.455 £20,842 £45,759
parametric | Generalised Gamma 0.463 £20,842 £44 986
with
Kaplan-
gﬂgi;r to Log-normal 0.480 £20,842 £43,423
. Weibull £20,842
months 0.458 £45,491
os Parametric
Generalised Gamma 0.322 £19,268 £59,873
Log-logistic 0.508 £21,426 £42,142
Log-normal 0.455 £20,798 £45,736
Semi- Exponential 0.286 £18,848 £65,796
parametric | Generalised Gamma 0.317 £19,214 £60,571
with Gompertz 0.267 £18,620 £69,743
Kaplan- Log-logistic 0.458 £20,842 £45.491
gﬂggﬂ to Log-normal 0.435 £20,577 £47,269
. Weibull
months 0.260 £18,543 £71,343
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free survival; QALY:
quality-adjusted life year
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95% confidence intervals of
the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 78. Scenario analysis: Impact of alternative chemotherapy extrapolation in the
base case analysis (discounted outcomes, ATTRACTION-3 taxane arm)

. Taxane
Scenario
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
Parametric
Generalised Gamma 0.458 £20,842 £45,503
Log-logistic 0.458 £20,842 £45,482
Log-normal 0.459 £20,842 £45,380
PFS -
Semi-
pgtr;ametrlc Generalised Gamma 0.457 £20,842 £45,606
wi
Kaplan-
Meier to Log-logistic 0.447 £20,842 £46,584
2.99 Log-normal 0.446 £20,842 £46,747
months
Weibull 0.458 £20,842 £45,491
Parametric
Generalised Gamma 0.345 £19,320 £55,989
Log-logistic 0.411 £20,210 £49,165
Log-normal 0.432 £20,492 £47 434
(0153 ; :
Semi- Exponential 0.458 £20,842 £45,491
p?tfmet”c Generalised Gamma 0.434 £20,515 £47,306
wi
Kaplan-
Meier to Log-logistic 0.324 £19,019 £58,782
2.99 Log-normal 0.352 £19,415 £55,130
months
Weibull 0.457 £20,828 £45,580
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free survival; QALY:
quality-adjusted life year
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95% confidence intervals of
the Kaplan-Meier data or provides mean survival that cannot be considered plausible.

B.3.8.3.2. Alternative comparators

The base case analysis informed by ATTRACTION-3 compares nivolumab versus taxane,
defined as the combination of docetaxel and paclitaxel chemotherapies. As outlined in Section
B.3.2.4, this can be considered clinically appropriate based on current guidelines, clinical
evidence and expert opinion. Further, the ATTRACTION-3 study was powered to show
differences in efficacy for nivolumab against the combined taxane arm, as opposed to
docetaxel and paclitaxel separately. Low patient numbers receiving individual treatments may
impact on outcomes, particularly during later periods of follow-up. Hence, it is more
appropriate to use the combined taxane arm as a comparator.

However, in order to inform decision-making, a comparison of nivolumab against docetaxel
and paclitaxel separately has been provided as a scenario analysis. Survival extrapolation for
each comparator arm was fitted using the same methodology as the base case, detailed in
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Section B.3.3.2. Detailed explanation and rationales for extrapolation are provided in Appendix
M. Outcomes for BSC OS are described in Appendix L; PFS outcomes for BSC are assumed
based on the ratio of PFS:0OS outcomes for docetaxel.

As described in Table 79, predicted discounted incremental QALY's ranged from 0.401 (versus
docetaxel) to 0.414 (versus paclitaxel) to 0.630 (versus BSC), with variation in discounted
incremental costs from £20,971 to £19,371 to0 £30,434 , versus paclitaxel, docetaxel and BSC,
respectively. The resultant ICER estimate for nivolumab versus docetaxel was £52,340 per
QALY and for nivolumab versus paclitaxel £46,764 per QALY and £48,298 versus BSC.

Table 79. Impact of alternative comparators

Nivolumab Docetaxel Paclitaxel BSC
Incremental QALYs - 0.401 0.414 0.630
Incremental life years - 0.425 0.482 0.819
Incremental costs - £20,971 £19,371 £30,434
ICER (£/QALY) - £52,340 £46,764 £48,298
BSC: best supportive care; ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life year

B.3.8.3.3. Impact of alternative treatment stopping rules

In the base case analysis, treatment cessation is based on time on treatment data from
ATTRACTION-3. However, clinical practice may vary, where nivolumab treatment may cease
upon progression or clinicians may wish to stop treatment in patients responding at two years.
Hence, two scenario analyses were conducted, assessing each potential treatment strategy.

B.3.8.3.3.1. Stopping rule scenario

This scenario involves applying clinical efficacy inputs from the base case analysis where no
stopping rules were applied to patients in the taxane arm, while patients receiving nivolumab
and remaining on initial therapy at 24 months cease to receive nivolumab.

Results from the analysis is detailed in Table 80, where application of a 2-year stopping rule
for nivolumab resulted in an ICER estimate of £40,909 per QALY, which signals a reduction
in the estimate from the base case (£45,491 per QALY).

Table 80. Impact of applying a 2-year stopping rule for nivolumab

Nivolumab Taxane
Total QALYs [ ] [ ]
Total life years [ | [ ]
Total costs [ ] [ ]
Incremental QALYs - £18,743
Incremental life years - 0.458
Incremental costs - 0.536
ICER (£/QALY) - £40,909
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year
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B.3.8.3.3.2. No treatment beyond progression

This scenario involves the cessation of treatment upon progression in patients receiving
nivolumab. Upon discontinuation, patients receiving nivolumab move to third line BSC.

Results from the analysis is detailed in Table 81, where patients discontinued nivolumab upon
progression resulted in an ICER estimate of £45,455 per QALY, which is comparable to the
base case ICER (£45,491 per QALY).

Table 81. Impact of removing treatment beyond progression for nivolumab

Nivolumab Taxane
Total QALYs [ [ |
Total life years [ | [ ]
Total costs [ ] [ ]
Incremental QALYs - £20,825
Incremental life years - 0.536
Incremental costs - 0.458
ICER (£/QALY) - £45,455
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year

B.3.8.3.4. Summary of sensitivity analyses results

Several sensitivity analyses have been undertaken, assessing the impact of variation in all
variables and assumptions applied within the model, In the deterministic analysis, in the
majority of scenarios nivolumab remained cost-effective at a willingness-to-pay threshold of
£50,000 per QALY. Similarly, in the PSA, the probability that nivolumab of cost-effective
versus taxanes is | at a willingness-to-pay threshold of £50,000 per QALY. Plausible
alternative inputs and assumptions were assessed as scenario analyses within Section 0;
again the majority of these scenarios resulting in cost-effective ICERs at the £50,000 per
QALY threshold.

B.3.9. Subgroup analysis

All relevant subgroup analyses are presented in Section 0.

B.3.10. Validation

B.3.10.1. Validation of cost-effectiveness analysis

In the specific context of oesophageal cancer patients who already received prior therapy,
patient numbers are low and survival outcomes are poor. Thus, there is a distinct paucity of
evidence describing current treatment pathways, resource use and costs in UK clinical
practice on which to base economic evaluation. In general, where no evidence has been
identified, pragmatic assumptions have been made based on independent sources, such as
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published literature, oesophageal cancer guidelines or previous NICE appraisals; as no
previous NICE appraisals for oesophageal cancer therapies were identified, assessments of
gastric cancer therapies have been used where relevant. These assumptions were then
assessed for clinical plausibility; uncertainty has been characterised through the use of
sensitivity analyses. Extensive sensitivity analyses were then undertaken, and the majority of
ICERSs remain below the £50,000/QALY threshold.

A technical review of the cost-effectiveness model was conducted by an independent
consultant. Further, the relevance of the model structure and assumptions was validated at
an Advisory Board. 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.

B.3.10.2. Validation of nivolumab survival extrapolation

As described in B.3.3.2.1.3, there are no other studies with which to validate the results for
extrapolation of the nivolumab arm other than ATTRACTION-3 and ATTRACTION-1, both of
which have been compared against survival extrapolations.

Despite the lack of real-world data, it was possible to validate the survival extrapolation for
nivolumab against longer-term survival data from studies evaluating other indications using
immunotherapy agents. Available long-term data are presented in Table 82 for nivolumab in
various other indications. As can be seen, there is typically an initial high rate of mortality
followed by a lower rate of mortality over long-term follow-up. Long term survivorship without
the need for prolonged treatment has been observed for immunotherapies in other indications.
Long term survivorship without the need for prolonged treatment has been observed for
immunotherapies in other indications. For example, ipilimumab therapy administered for four
cycles at three-weekly intervals can lead to ten-year survival in 20-25% of melanoma patients,
as presented in Table 82.%°
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Table 82. Comparison of OS outcomes and predicted survival extrapolations for nivolumab in melanoma, renal cell carcinoma and

non-small cell lung cancer

Melanoma RCC Non-Squamous NSCLC OScCC
Modelled | Observed s Modelled | Observed s Modelled | Observed s Modelled | Observed s
oS oS ource oS os ource os oS ource oS oS ource
o, o o, o, _
Snonths 83% 85% 83.4% 89% ) ) ) 71.9% 71.9% Q\TTRACTION
0, 0, 0, 0,
12 " 68% 74% 74.5% 76% CheckMate 47.8% 51% 46.9% 45.9%
months 025; CheckMate
18 57% 65% CheckMate Motzer 057; 30.5% -
months 067: 62.5% 63% 2015101 36.6% 39% Borghaei
o o Wolchok 2016102 o o
En4onths 49% 59% 2017100 52.5% 509% 29% 20% 19.1% 21.6%
40.1% 52% CheckMate CheckMate | - -
36 o o 003; o o 003,
months 38% 44% McDermott | 197 18% Gettinger
2015108 2015104
0, [s) - -
48 35% 35% 28% 38% 144% | NA NA
months CheckMate CheckMate
32.8% 34% 003: Hodi ('3/'03[;) CheckMate | - -
60 ~112 cDermott 003,
months 2016 20.9% 34% 2016105 11.5% 16% Brahmer
2017106

NA: not available; NSCLC: non-small cell lung cancer; OS

: overall survival;

RCC: renal cell carcinoma.
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B.3.11. Interpretation and conclusions of economic evidence

Base case analysis

¢ Inline with estimates of short life expectancy in patients receiving taxanes, the base
case analysis predicts median OS of 0.75 years (mean 1.00 years), informed by a
randomised-controlled trial.

e Use of nivolumab will result in an increased mean OS of 1.65 years, as well as
additional discounted QALYs and life years of ] and [}, respectively.

e Based on mean OS outcomes for patients treated with taxanes (12.0 months) and
mean OS benefit associated with nivolumab (incremental 7.8 months), end of life
criteria can be considered to be met.

e Discounted incremental costs were estimated to be £20,842 under base case
assumptions and the resultant ICER was £45,491 per QALY, which is considered to
be cost-effective at a willingness-to-pay threshold of £50,000 per QALY.

Sensitivity analysis

e In the deterministic and probabilistic sensitivity analyses, nivolumab was cost-
effective in the majority of scenarios at a willingness-to-pay threshold of £50,000 per
QALY.

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

¢ Within these scenario analyses, the majority of ICERs remain below the £50,000 per
QALY threshold.

As previously noted, this analysis has been conducted where there is a paucity of evidence
necessitating several pragmatic assumptions, which have been made based on independent
sources, such as published literature, oesophageal cancer guidelines or previous NICE
appraisals. These assumptions have been assessed through sensitivity analysis and scenario
analysis in order to assess the impact of uncertainty. Further, the modelling approach has
been chosen to reflect the most important treatment outcomes for most oesophageal cancer
patients: survival (progression free and overall), side effects and quality of life.

In the base case analysis, it was estimated that nivolumab use would result in 1.073
discounted QALY's and 1.506 discounted LYs. Further, it was estimated that patients receiving
nivolumab would spend [[llyears in the pre-progression state (versus [l years for patients
receiving taxanes), with a subsequent - years in the post-progression state (versus -
years for taxanes), indicating that nivolumab is associated with incremental benefit across all
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health states, and also that the majority of survival benefit over taxanes is derived from the
observed treatment period. Discounted incremental costs were expected to be £20,842 over
taxanes under base case assumptions and the resultant ICER was £45,491, which can be
considered cost-effective at a willingness-to-pay threshold of £50,000/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 deterministic
analysis and PSA, nivolumab was cost-effective in the majority of scenarios at a WTP
threshold of £50,000/QALY. Similarly, when plausible alternative inputs and assumptions were
assessed as scenario analyses within Section B.3.8, the majority of ICERs remain below the
£50,000/QALY threshold. This indicates that the ICER is relatively stable across analyses.

The availability of nivolumab for adults with previously treated oesophageal cancer would
provide an 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.

B.3.11.1. Application of NICE end of life criteria to nivolumab use in OC

End of life criteria as applied by NICE are summarised as follows:

o The treatment is indicated for patients with a short life expectancy, normally less than
24 months; and

e There is sufficient evidence to indicate that the treatment offers an extension to life of
at least 3 months versus current standard of care in the NHS.

Current standard of care for previously treated oesophageal cancer are taxanes and BSC,
both of which are associated with poor outcomes; median OS from ATTRACTION-3 was low
(8.38 months) and survival at two years was 15.1%. These data are supported by SLR
evidence described in Appendix D. Therefore, a high degree of unmet medical need remains
for effective and tolerable treatments for this patient population.

Further, application of NICE end-of-life criteria to nivolumab use in previously treated
oesophageal cancer should be set in the context of low patient numbers and the very high
unmet need.

The case for application of NICE end-of-life criteria is set out in Section B.2.12.5 and based
on this evidence, it can be considered that nivolumab meets both criteria for end-of-life.
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Appendix C: Summary of product characteristics (SmPC)

and European public assessment report (EPAR)

SmPC

This document is provided as a separate document, labelled Appendix C.

EPAR

No EPAR is currently available describing nivolumab for the treatment of unresectable,
advanced oesophageal cancer when standard chemotherapy has failed; the latest EPAR for
nivolumab is available on the EMA website.

Appendix D: Identification, selection and synthesis of
clinical evidence

The clinical systematic literature review is provided as separate document.

Appendix E: Subgroup analysis
Relevant subgroup analysis results for ATTRACTION-3 and ATTRACTION-1 are presented
in Section 0 and Section B.2.6.2.10, respectively, and further described in in the CSRs,

labelled as Appendix E.1 for ATTRACTION-3 (database lock on 30 November 2019) and
Appendix E.2 for ATTRACTION-1 (database lock 17 November 2016).

Appendix F: Adverse reactions

All relevant information has been provided in Section B.2.10.

Appendix G: Published cost-effectiveness studies

This systematic literature review is provided as separate document.
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Appendix H: Health-related quality-of-life studies

This systematic literature review is provided as separate document.

Appendix I: Cost and healthcare resource identification,

measurement and valuation

This systematic literature review is provided as separate document.
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Appendix J: Clinical outcomes and disaggregated results

from the model

J1.1 Clinical outcomes from the model

Taxane
Nivolumab
Absolute Incremental

Median ToT (years) 0.230 0.211 0.019
Mean ToT (years) 0.496 0.291 0.205
Median PFS (years) 0.153 0.287 -0.134
Mean PFS (years) 0.487 0.408 0.080
Median OS (years) 0.901 0.747 0.153
Mean OS (years) 1.650 0.997 0.653
Time in pre-progression (years) [ [ ] 0.080

- Time initial therapy (years) [ | [ ] 0.036

- Time in subsequent therapy (years) [ [ ] 0.043
Time in post-progression (years) [ | [ | 0.573
OS: overall survival; PFS: progression-free survival; ToT: time on treatment

J1.2 Disaggregated results of the base-case incremental cost-

effectiveness analysis

Taxanes
Nivolumab % Absolute
Absolute Incremental Increment

Costs (with PAS)
HS costs [ [ £3,106 14.9%
Treatment costs [ ] [ £17,994 86.3%
BSC costs [ ] [ ] £741 3.6%
Average AE costs per patient [ | [ -£998 -4.8%
Total costs [ [ £20,842 100%
Health benefits
Total QALYs [ | [ ] 0.458 100%
Total life years [ | [ | 0.536 100%
AE: adverse event; BSC: best supportive care; HS: health state; PAS: patient access scheme; QALY quality-
adjusted life year;
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Appendix K: Checklist of confidential information

This document is provided as a separate document.
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Section A: Clarification on effectiveness data

Literature searches

A1. Were searches of trial registers (e.g. ClinicalTrials.gov, WHO ICTRP)

completed?

As indicated in Appendix D under the methodology section, trial registries including
ClinicalTrials.gov were not searched for primary studies. However, all relevant studies
assessing nivolumab in this indication were identified. Further, searches conducted in
the different electronic databases (PubMed, Embase, Cochrane CENTRAL) and review
of HTAs were considered comprehensive enough to identify all relevant publications for

comparators.

A2. Please confirm the platform used to search Embase? (Ovid, Embase.com?)

Embase was searched via Embase.com for the clinical, CEM, utilities and cost SLR.

A3. Were adverse event searches completed for nivolumab or comparators?

Adverse events were assessed as part of the clinical effectiveness SLR described in

Appendix D of the company submission.

A4. On page 9, appendix D, it states that “A free text internet search was also
conducted to identify any further studies...” .Please provide further information

about this search.

The free text internet search was conducted via google scholar using simple disease-

specific search terms.

A5. PRISMA flow diagram. For the 2018 update search (page 12, Appendix D), the
text describing the flow of studies suggests 112 records were excluded at the full-
text. The PRISMA diagram (page 13, Appendix D) indicates 122 records were
excluded at this stage. Please confirm the correct number of excluded records.
The PRISMA flow diagram states that 100 records were excluded based on the

population, 7 records were included based on the comparison, 5 records were excluded
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based on the outcomes, 2 records were excluded based on study type and 8 records
were excluded based on other reasons. Thus, 122 records is the correct number

excluded at the second pass stage for the 2018 SLR update.

A6. PRISMA flow diagram. The PRISMA diagram (page 13, Appendix D) shows the
total number of unique studies included in the qualitative synthesis as 54.
However, there were 36 unique included studies from the 2017 search, plus 7
from 2018, and 14 from 2020. This would total 57 unique included studies in the

qualitative synthesis. Please clarify.

The PRISMA flow diagram indicates how many unique studies were identified at the
time of the conducted search for each update respectively. As stated above, there were
36 unique included studies from the 2017 search, plus 7 from 2018, and 14 from 2020.
However, three of these studies were unique at the time of search, but were not unique
across the overall SLR. Hence, 54 unique studies were included within qualitative

synthesis.

A7. PRISMA flow diagram. The PRISMA diagram (page 13, Appendix D) shows 741
excluded references at the full text stage from the 3 SLR searches (540 from 2017;
122 from 2018; 79 from 2020). The linked spreadsheet on page 37 ‘list of excluded
studies at second pass’ only contains 718 records. Please confirm the number of
excluded records at this stage.

Please find attached an updated list of excluded studies. A total of 741 studies were

excluded at the second pass stage of the clinical SLR.
Trial data and design

A8. Please clarify if the decision to compare paclitaxel with docetaxel was
undertaken pre-randomisation. If so, please provide stratified estimates for OS,
PFS and ORR by ‘paclitaxel-eligible’ and ‘docetaxel-eligible’ subgroups.

Investigator choice between paclitaxel and docetaxel was declared and documented in

the randomization system (IWRS) prior to randomization. However, the investigator’s
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choice of taxane was not a stratification factor and so did not influence randomisation.

The trial was not designed to compare paclitaxel with docetaxel.

A9. PRIORITY QUESTION: Please clarify what proportion of patients received
post-progression treatment in ATTRACTION-3 by arm.

In the nivolumab arm, 82 of the 210 patients (39.0%) received treatment post-
progression, with a median of 3 treatments (range: 1-52 treatments) and a median post-

discontinuation time on treatment of 32.5 days (95% CI: 28-39 days)."

In the taxane arm, 3 of the 209 patients (1.4%) received treatment post-progression; all
patients had one subsequent treatment and a median post-discontinuation time on

treatment of 1 day.’

This pattern of post-progression treatment is in line with the known mechanism of action
of nivolumab, so that patients may continue to receive treatment benefit following
progression. This is reflected in the economic model, where patient time on treatment is
directly modelled, based on ATTRACTION-3 time on treatment.

Clarification Questions Page 4 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has
failed [ID1249]
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— Nivolumab
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0.50 1

0.25 1

On treatment (post progression)

0.00 1 T '

0 90 180 270 360 450 540 630 720
Time (post progression) (days)

NAR (Cumulative Events)
Taxane 3(0) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3) 0(3)

Nivolumab 82(0) 13(68) 6(75) 3 (78) 3 (78) 3(78) 2(79) 1(79) 1(79)

Figure 1. ATTRACTION-3 post-progression time on treatment’

A10. Please clarify why the trial null hypothesis was a one-sided test of

superiority as the statistical methods draw on two-sided tests.

Although the null hypothesis was a one-sided test of superiority, a two-sided test is
more stringent. Hence, all significant and superior results under a two-sided test will

remain significantly superior under a one-sided test?.

A11. Please clarify what proportion of patients in ATTRACTION-1 would not have
been included in ATTRACTION-3, and due to which inclusion and exclusion

criteria.

ATTRACTION-1 included patients that were refractory or intolerant to fluoropyrimidine-
based, platinum-based and taxane-based chemotherapy, whereas ATTRACTION-3
included patients refractory or intolerant to fluoropyrimidine-based and platinum-based

chemotherapy and excluded patients refractory or intolerant to taxane-based
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chemotherapy’- 2. This was necessary in order to enable recruitment of ATTRACTION-3

patients to a relevant comparator arm (i.e. taxane monotherapy).

Given this difference in eligibility criteria, patients enrolled in ATTRACTION-1 would not
have been eligible for ATTRACTION-3. However, this gives confidence that the
beneficial impact of nivolumab is observed in patients currently receiving taxane therapy
in the UK and those currently receiving best supportive care. Hence, both studies are

directly relevant to the UK setting.

A12. PRIORITY QUESTION: Please clarify what proportion of patients in
ATTRACTION-3 had recurrent cancer.

As indicated in Table 23 (page 62) in the company submission, slightly more patients in
the nivolumab arm (49.0%) had recurrent cancer versus the taxane arm (42.6%; 47.6%
of patients receiving paclitaxel, 40.2% receiving docetaxel).'The number of patients in
ATTRACTION-3 is further summarised in the table below.

Table 1. ATTRACTION-3: Proportion of patients with recurrent cancer’

Control group
Nivolumab
Total Docetaxel Paclitaxel
Recurrent, n (%)
No 107 (51.0) 120 (57.4) 34 (52.3) 86 (59.7)
Yes 103 (49.0) 89 (42.6) 31 (47.7) 58 (40.3)

A13. A higher proportion of patients died within the first 2.5 months in the
nivolumab arm (32/210, 15.2%) as compared to the chemotherapy arm (15/209,
7.2%). Please can you provide an explanation for this finding, e.g. do you think it

may be related to the mechanism of action of nivolumab?

As stated in Section 1.3.5.1 of the company submission, conventional anti-cancer
therapies typically aim to reduce the tumour burden through direct disruption of tumour
cell proliferation or induction of apoptosis. In contrast, there are key differences with

immunotherapy agents such as nivolumab, as a result of their novel mechanism of
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action. One of these differences is the varying patterns of response that can be

observed with immunotherapy agents, compared with chemotherapy.

¢ 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 growth of existing lesions or formation of new
lesions that result from the infiltration of tumour-specific immune cells and other
inflammatory cells (“pseudo-progression”).3- This brief initial enlargement of the

tumour may be followed by tumour shrinkage or eradication.® *

e Due to the delayed clinical responses observed in immunotherapies, the “time to
response” from immunotherapy treatment may differ from that seen after

conventional chemotherapy.®

e In addition, these differences in response patterns after immunotherapy may
potentially be prematurely misclassified as disease progression under the WHO
or RECIST criteria.* ® For the same reasons, PFS may not be an adequate
endpoint in immunotherapy trials and may not be considered a surrogate for OS

for the achievement of clinical efficacy.

For this reason, in the oesophageal cancer setting, where there is short life expectancy
and poor prognosis, Kaplan-Meier curves for patients receiving nivolumab monotherapy
often demonstrate a high initial hazard, followed by decreasing hazard over time. By
contrast, Kaplan-Meier data describing patients receiving conventional chemotherapies
have a lower initial hazard followed by increasing hazard over time. This is reflected in

the survival profiles applied in the economic model.

This pattern of response is observed in the ATTRACTION-3 study, where OS at two
months is lower in the nivolumab arm, comparable at approximately four months and

substantially improved by six months

(' This improvement is maintained at all

subsequent timepoints.
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A14. Patients with extreme malnutrition were excluded from participating in the
ATTRACTION-3 study. However, given that malnutrition impacts on patient
fitness and so may be particularly relevant for this condition, please can you
provide a summary of baseline patient data for BMI and body mass for patients in
both arms of the ATTRACTION-3 study?

BMI and weight at baseline in ATTRACTION-3 are summarised for patients in the
nivolumab arm and the control arm in the table below. As can be seen, patients in the
nivolumab has slightly lower weight and BMI than those in the taxane arms, so that any

bias would favour the control arm.’

Table 2. ATTRACTION-3: Weight and BMI'

] Control group
Nivolumab Total | Docetgxel | Paclitaxel
Weight (kg)
Mean (SD)
Median
Min-Max
BMI (kg/m?)
Mean (SD)
Median
Min-Max

A15. Please provide estimates of PFS assessed by iRECIST criteria, to address

pseudo-progression in the ascertainment of trial outcomes.

PFS was not assessed by iRECIST criteria in ATTRACTION-3."

A16. PRIORITY QUESTION: The OS and PFS curves for nivolumab in
ATTRACTION-3 appears to have several ‘bumps’ that may be protocol driven, but
this is not mirrored in the curves for taxanes. Please could the company clarify if

there is an aspect of trial design that might account for this?

There are no differences in ATTRACTION-3 trial design between the nivolumab and
taxane arms. PFS data are subject to initial “bumps” (several events or an absence of
events during a short period) in both arms, due to the timing of assessments in
ATTRACTION-3 (every six weeks from the start of cycle one until one year;
subsequently, every 12 weeks from start of cycle 1). While ATTRACTION-3
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investigators may determine that a patient has progressed at any date, progression is
more likely to be diagnosed at an evaluation point, particularly in the early stages of the
study. This is notable in both treatment arms, as outlined in Figure 2, so it would be
incorrect and inappropriate to say that these PFS “bumps” are experienced in the

nivolumab arm only.

100
Nivolumab

90 B

,,,,,,,, Control grow
o b N

60 P

30 p

Probability of Survival (%)

40 f

i0 p

Progression Free Survival (Months)

Figure 2. ATTRACTION-3: Kaplan-Meier plot of progression-free survival in patients
receiving nivolumab or taxanes’

There are no aspects of trial design that may cause similar “bumps” for OS in the
nivolumab arm only. As outlined above, all aspects of trial design are equivalent
between the two treatment arms. Further, the baseline characteristics for the two arms
are broadly comparable, as outlined in Section B.2.6.1.8 of Document B. It should also
be noted that OS “bumps” are observed in both trial arms, although timing differs

slightly.

In common with most randomised clinical trials for cancer indications, patients in
ATTRACTION-3 had a predicted life expectancy that was greater than three months.®
This may have resulted in a lower initial hazard observed in the Kaplan-Meier data, but
would impact on both trial arms and would affect overall hazard, as opposed to creating
“‘bumps”. Additionally, this would be reflected in baseline characteristics for patients,

which are broadly comparable.
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It is possible that post-discontinuation treatment may have impacted on OS curves.
However, time on treatment was broadly comparable between arms in the initial months
(as outlined in Figure 46 of Appendix M in the company submission), so that equivalent
numbers of patients would be impacted across arms. In addition, the proportion of

patients receiving subsequent treatment was similar across arms

(I

Further, the timing of these “bumps” (several events or an absence of events during a
short period) is aligned to the mechanism of action of nivolumab. There is a high initial
hazard from treatment initiation to around 2-2.5 months, which is aligned to the
response profile for patients receiving immunotherapies, such as nivolumab (the median
time to response was [J] months for patients receiving nivolumab during ATTRACTION-
3). Hence, observing a “bump” at around this point can be expected, as the impact of
nivolumab is reflected in the natural history of OSCC, which has extremely poor
prognosis and short survival. Further, the time to response has a wide range in patients
receiving nivolumab: although median time to response is 2.6 months, the mean time to
response is - months (standard deviation: - months), with patients achieving up to
[ months. Hence, small fluctuations in the hazard profile can be anticipated and are
observed. However, these fluctuations do not change the conclusions from
ATTRACTION-3: nivolumab treatment significantly improves survival outcomes in

OSCC, where patients would otherwise have short survival.

Figure 3. ATTRACTION-3: Kaplan-Meier plot of overall survival in patients receiving
nivolumab (ONO-4524) or docetaxel/paclitaxel’
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A17. Please provide four-way subgroup analyses for OS, PFS and ORR crossed

by Japan vs rest of world and PD-L1 expression.

These analyses are not available.
Systematic review methods and indirect treatment comparison

A18. Please clarify which studies contributed to reconstructed individual

participant data in the indirect treatment comparison.

Kaplan Meier (KM) data was reconstructed where available, only to validate the findings
reported. These were not used as inputs to the NMA but were used to assess
proportional hazards and allowed for validation of the published findings. Only the
reported data was used as inputs to the NMA to avoid any discrepancies or additional

uncertainty.

A19. Please clarify the basis on which post-progression survival was judged to be

exchangeable with overall survival in the indirect treatment comparison.

Post-progression survival was not judged to be comparable with overall survival (OS)
across all studies. For one study, (Moriwaki et al.”), post-progression survival was
judged to be equivalent to OS due to the definition and measurement of this endpoint.
Moriwaki et al.” was a retrospective study of patients treated with docetaxel or best
supportive care (BSC). The study authors noted that while the time to death from
initiation with docetaxel was measurable, it was not possible to quantify the time of
initiation with BSC. Hence, OS was not available as it is typically defined within clinical
studies (time from treatment initiation to date of death). Therefore, BSC start date was
defined as the date of disease progression on platinum-based chemotherapy to death
from any cause or to the last follow up (censored). This is comparable to the definition
of OS applied in other studies and thus it was included within the current ITC as if it

were a measure of OS.

While there are limitations associated with this assumption, this was the only study that

was available to inform any estimate of the relative efficacy of BSC. As there were no
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measures of post-progression survival for other comparators, this represented the only

option to include BSC into the network.

A20. Please provide analysis files and summary effect estimates used in the

indirect treatment comparison, suitable for replication in WinBUGS.

These files are provided with this response. It should be noted that all analyses have
been conducted in line with TSD2 and use the recommended WinBUGS template

provided in example 7 (a and b).

A21. PRIORITY: The report of the indirect treatment comparison makes reference
to a ‘base case’ analysis. Please clarify any sensitivity analyses (i.e. ‘non-base-

case’) undertaken and what the results of these analyses were.

The reference to the “base case” analysis refers to the mean values analyses in the
economic model that include BSC as a comparator. Sensitivity analysis was not
performed for the NMA due to the limited size of the network and sparsity of studies.
Indeed, removing any studies for sensitivity analysis would result in a very small
network, further adding uncertainty and reducing the usefulness of this analysis. As
such, it was deemed inappropriate to exclude any studies to determine their influence.

No other sensitivity analysis was considered.

A22. Please provide a model-generated indirect estimate of effectiveness for

paclitaxel compared with best supportive care.

The indirect estimate of effectiveness for paclitaxel is shown in Table 3.

Please note that the company do not consider it appropriate to use a model generated
indirect estimate of effectiveness for paclitaxel in this context. There is no evidence
available to validate the assumption of proportional hazards between paclitaxel and
BSC. Indeed, the comparison between paclitaxel and BSC is made via docetaxel;
therefore using this result to compare to the paclitaxel arm in ATTRACTION-3 is not
necessarily appropriate. As evidence, there are not proportional hazards between the
combined taxane arm and BSC, as evidenced by Figure 8 from the response to

question B8, which compared the combined taxane arm from ATTRACTION-3 with the
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Moriwaki study BSC arm.”: 7 Importantly, Figure 9 does show proportional hazards for
Moriwaki study BSC arm versus ATTRACTION-3 docetaxel arm, indicating that it is

inappropriate to apply any generated HR to the paclitaxel arm.

Table 3: Estimates of comparative efficacy from an indirect treatment comparison as log

hazard ratios
Fixed Effect Random Effect

Mean SD Median 95% CI Mean SD Median 95% CI
Docetaxel 0.4772 0.202 0.4771 0.08086, 0.4798 1.226 0.4784 -2.08,
vs BSC log 0.8729 3.029
HR
Docetaxel -0.1165 0.129 -0.1162 -0.3695, -0.2189 0.7189 -0.193 -1.755,
Vs 0.1366 1.239
Paclitaxel
log HR
BSC vs -0.5937 0.24 -0.594 -1.065, - -0.6987 1.42 -0.6721 -3.733,
Paclitaxel 0.1245 2.197
log HR
o - - - - 0.814 0.9005 0.4888 0.030, 3.6
Residual 5.477 1.992 4.868 3.539, 3.932 2.636 3.43 0.499,
Deviance 10.77 10.5
pD 1.990 - - - 3.627 - - -
DIC 3.320 - - - 3.422 - - -

Clarification Questions

Page 13 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has
failed [ID1249]

Section B: Clarification on cost-effectiveness data

Literature searches

B1. In the company’s SLR of previous cost-effectiveness studies, one relevant
study by Janmaat et al., (2016) was identified. Please can the company explain
how elements of this study factored into the development of the de novo model

produced to inform its submission?

The SLR aimed to identify modelling types previously applied in this indication (or
similar) and to assess their suitability for modelling unresectable, advanced

oesophageal cancer when standard chemotherapy has failed.

In common with many cancer models, Janmaat et al. (2016)8 performed a cost-utility
analysis using a linear model, based around mean PFS and mean OS. The model
accounted for quality of life for OC patients, treatment discontinuation in terms of costs
and also medical resource use. These approaches were all applied within the current de

novo model.

Of note, utility values within this study were derived from patients with Barrett's
oesophagus, which may not be appropriate to comparisons of patients with

oesophageal squamous cell carcinoma, due to the differences in aetiology.

B2. In the company’s SLR of health effects, six studies were identified for
inclusion within qualitative synthesis. Acknowledging that EQ-5D data are
available from ATTRACTION-3, please can the company comment on the

suitability of these studies to inform the economic model?

An overview of the suitability of quality of life evidence to inform economic modelling is

provided in Table 4.
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Table 4. Suitability of quality of life evidence to inform economic modelling

Study author (year, country) Suitability of evidence to inform economic modelling
Bascoul-Mollevi (2017, France)® Included non-metastatic patients only; did not report EQ-5D
Doherty (2018, Canada)'® Does not report values by progression status; however, does report

EQ-5D values for patients using palliative chemotherapy (0.74)
Dutton (2014, UK)'" Does not report EQ-5D values; only reports outcomes at baseline and
four weeks, so limited suitability for modelling long-term outcomes

Shenfine (2009, UK)'? Does not report EQ-5D values; only reports outcomes at baseline,

week one and week six, so limited suitability for modelling long-term

outcomes

Tian (2016, China)'® Only reports Ogilvie's dysphagia score
Xinopoulos (2005, Greece)' Insufficient information reported to enable derivation of utility value

Doherty (2018)'° did not report values by progression status, limiting the extent to which
it could be applied in the economic model. However, these data were used for the
validation of the utility estimates based on EQ-5D data available from ATTRACTION-3.

Additionally, these data has been used to inform analyses detailed below.

B3. Please can the company confirm how the outputs from the SLR of costs and
healthcare resource identification, measurement and valuation were used to

inform the economic model?

Although several of these studies report costs and/or resource use associated with
elements of standard of care for patients with advanced OC, none reported on the
composition of standard of care. For this reason, these outputs did not inform modelled

analyses.

B4. PRISMA flow diagram. For the 2020 update search for the cost-effectiveness
SLR, the text (page 8, Appendix G) and PRISMA diagram (page 9, Appendix G)
report that the bibliographic database searches identified 165 records. However,
the search strategies (page 2-5, Appendix G) indicate 190 records were identified
(Medline: 42; Embase: 101; Cochrane: 27; NHS EED: 20; EconlLit: 0). Please
confirm the correct number of records identified in the 2020 update search of

bibliographic databases.

The search strategy identified 190 records, which resulted in 165 records when

duplicates were removed. An updated PRISMA flow chart has been attached.
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Model structure

B5. PRIORITY QUESTION: The submitted economic model does not include
functionality to select alternative fully-parametric or semi-parametric models.
Without this functionality, the ERG cannot re-produce the results of the
company’s sensitivity analyses concerning alternative survival models, thus

impeding the ERG’s ability to fully critique the CS.

Please can the company update the economic model to provide functionality in
order for the ERG to review all alternative specifications of survival models (for
the outcomes of OS, PFS, and ToT) provided within the CS? More specifically,
please can the company load in the relevant “profiles” for each of the curve

options discussed within the CS, including the variance-covariance matrices?

In addition, please can the company check/confirm that all other scenario
analyses presented within the CS can also be reproduced within the economic
model file (including scenario analyses where the comparator is set to BSC,

docetaxel, or paclitaxel)?

The ERG requests that the response to this question be provided as a matter of
urgency, as the submitted model should have had the functionality to reproduce

any reported results at the time of submission.

Economic models have been provided for each cost-effectiveness scenario within the
original submission, as well as those provided within this response. Additionally, each
model includes instructions outlining how to adapt the base case to reflect the depicted

analysis. Additional support can be provided if necessary.

B6. As an alternative approach to estimate outcomes for docetaxel and paclitaxel
separately, please can the company provide sensitivity analyses for the relevant
survival models wherein taxanes use is included as a covariate (as opposed to

the approach previously taken wherein the comparator arm was separated into
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two subgroups)? Please ensure the ability to reproduce the results of this

sensitivity analysis is incorporated within the economic model file

Models of OS, PFS and ToT were regressed upon the combined ITT taxane arm of
ATTRACTION-3.

For OS and PFS, non-parametric (Kaplan-Meier) estimates of the survival function were
derived independently per assigned taxane (docetaxel or paclitaxel) and used to inform
survival up to a cut point of 2.99 months. For modelling after this time, the data was
subset conditional upon observation beyond this time and both taxane arms were
combined. Parametric survival models were then fitted upon the time to event data
beyond this time, with a covariate applied to the default scaling parameter of the
distribution conditional upon the assigned taxane (reference level paclitaxel). As in the
base case analysis, the time variable was reset such that time=0 when study time was

2.99 months. These models are demonstrated in Figure 4 to Figure 7.

For ToT, fully parametric survival models were fitted upon the time to event data
conditional upon the assigned taxane (reference level paclitaxel) from the study index

day. These models are demonstrated in Figure 8 and Figure 9.

For OS, the exponential model was discarded as fitting the single rate parameter for
each arm results in no difference to independent models, and so its use would not be in
the spirit of the question. The log-logistic and lognormal fits were deemed poor fits in
extrapolation for paclitaxel, whilst the gompertz failed to give a finite mean, implying
cure for some patients. As a model that was conservatively positive for both taxanes
with a reasonable goodness of fit, the generalised gamma model for OS after 2.99

months was chosen.

For PFS, as for OS, the exponential model was discarded as it forms two independent
models and provides no new information. The gompertz fit, whilst having good fit
statistics, was obviously incompatible with the OS model, and so was discarded. The
conservatively positive log-logistic model was chosen by compromise due to its good fit

statistics and the low proportion of the distribution that would be affected by interference
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with the OS model. In practice, the PFS curve intercepted the OS curve within the

economic model at 322 weeks for docetaxel and 292 weeks for paclitaxel.

For ToT, the differences between the models were minor and so the distinction between
independent and conditional models was felt to be of less importance. Therefore, under
the principal of parsimony, the exponential model was chosen due to its superlative fit
statistics.

The company notes that the sum of the AICs/BICs for the independent models used in
the submission are lower than that of the conditional models, indicating that the
additional parameter(s) estimated in independent fitting are likely to provide a benefit in

prediction, and that the nested conditional models requested are inferior.
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Cut at 2.99 months

1.00
Exp
Weibull
L. logistic
0.75 4 Lognormal
Gompertz
E Gen. Gamma
E Kaplan-Meier
S
9 0.50 4
©
=
@
>
o
0.25 1
0.00 1
0 10 20 30 40 50 60
Time (months)
Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 1010.81 1017.22 rate: 0.1015 8.72 11.69
Weibull 1012.77 1022.40 shape: 0.9880; scale: 9.8327 8.67 11.72
L. logistic 1011.54 102117 shape: 1.3637; scale: 6.3515 8.33 20.49
Lognormal  1014.70 1024.33 meanlog: 1.8592; sdlog: 1.2897 8.29 16.07
Gompertz  1011.99 1021.62 shape: -0.0131; rate: 0.1107 843 N/A
Gen. Gamma 1011.74 1024.58 mu: 2.0885; sigma: 1.1465; Q: 0.5400 8.44 12.65

Figure 4: Semi-parametric (Gelber) models of Overall Survival conditional upon taxane

assigned, evaluated for paclitaxel. NB: AIC/BIC apply for post 2.99 month period only,
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and represent the AIC/BIC for both taxanes in the regressed data.

Cut at 2.99 months

1.00 1 Fit
— Exp
— Weibull
— L. logistic
0.75 1 Lognormal
— Gompertz
E Gen. Gamma
E Kaplan-Meier
3
9 0.50 1
©
| 59
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>
o
0.25 1
0.00 1
0 10 20 30 40 50 60
Time (months)
Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 1010.81 1017.22 rate: 0.0937 9.34 12.59
Weibull 1012.77 1022.40 shape: 0.9880; scale: 10.6533 9.28 12.62
L. logistic  1011.54 1021.17 shape: 1.3637; scale: 5.8421 8.00 19.32
Lognormal  1014.70 1024.33 meanlog: 1.6419; sdlog: 1.2897 7.36 13.66
Gompertz  1011.99 1021.62 shape: -0.0131; rate: 0.1033 8.97 N/A
Gen. Gamma 1011.74 1024.58 mu: 2.0730; sigma: 1.1465; Q: 0.5400 8.48 12.66

Figure 5: Semi-parametric (Gelber) models of Overall Survival conditional upon taxane
assigned, evaluated for docetaxel. NB: AIC/BIC apply for post 2.99 month period only,
and represent the AIC/BIC for both taxanes in the regressed data.
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Cut at 2.99 months

1.00 1 Fit
— Exp
— Weibull
— L. logistic
0.75 4 Lognormal
— Gompertz
§ Gen. Gamma
_% —— Kaplan-Meier
=
3 0.50 1
Qo
£
w
L
o
0.25
0.00 A — — —

Time (months)

Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 429.90 43524 rate: 0.2578 3.60 4.86
Weibull 425.06 433.08 shape: 0.8165; scale: 3.6451 3.37 497
L. logistic  423.17 431.18 shape: 1.2201; scale: 2.1409 3.49 8.60
Lognormal 431.50 439.51 meanlog: 0.7253; sdlog: 1.5623 3.39 6.69
Gompertz  419.88 427.90 shape: -0.1091; rate: 0.3675 3.43 N/A
Gen. Gamma 42559 436.28 mu: 1.1264, sigma: 1.3068; Q: 0.7032 3.40 5.09

Figure 6: Semi-parametric (Gelber) models of Progression-Free Survival conditional upon
taxane assigned, evaluated for paclitaxel. NB: AIC/BIC apply for post 2.99 month period
only, and represent the AIC/BIC for both taxanes in the regressed data.
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Cut at 2.99 months

1.00 A Fit
— Exp
— Weibull
— L. logistic
0.75 4 Lognormal
— Gompertz
§ Gen. Gamma
_% —— Kaplan-Meier
=
3 0.50 1
Qo
£
w
L
o
0.25
0.00 - -

0 10 20 30 40 50 60
Time (months)

Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 429.90 43524 rate: 0.2721 317 4.31
Weibull 425.06 433.08 shape: 0.8165; scale: 3.4117 3.07 438
L. logistic  423.17 431.18 shape: 1.2201; scale: 1.8809 3.15 711
Lognormal 431.50 439.51 meanlog: 0.4215; sdlog: 1.5623 3.10 5.09
Gompertz  419.88 427.90 shape: -0.1091; rate: 0.3838 3.12 N/A
Gen. Gamma 42559 436.28 mu: 1.0245; sigma: 1.3068; Q: 0.7032 3.10 4.40

Figure 7: Semi-parametric (Gelber) models of Progression-Free Survival conditional upon
taxane assigned, evaluated for docetaxel. NB: AIC/BIC apply for post 2.99 month period
only, and represent the AIC/BIC for both taxanes in the regressed data.

Clarification Questions Page 22 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has
failed [ID1249]

Cut at 0 months

1.00 - Fit
— Exp
— Weibull
— L. logistic
0.75 1 Lognormal
—  Gompertz
c Gen. Gamma
]
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0.25 A1
0.00 1 —
0 10 20 30 40 50 60
Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 911.51 918.19 rate: 0.2805 247 3.56
Weibull 912.04 922.05 shape: 1.0675; scale: 3.6440 2.59 3.55
L. logistic  915.06 925.08 shape: 1.6770; scale: 2.5263 2.53 4.96
Lognormal 947.84 957.85 meanlog: 0.8422; sdlog: 1.1879 2.32 4.70
Gompertz  912.70 922.71 shape: -0.0182; rate: 0.2973 2.38 3.60
Gen. Gamma 911.77 925.12 mu: 1.2066; sigma: 0.9636; Q: 0.7929 255 3.59

Figure 8: Parametric models of Time on Treatment conditional upon taxane assigned,
evaluated for paclitaxel. NB: AIC/BIC represents the AIC/BIC for both taxanes in the
regressed data.
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Cut at 0 months
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0.25 A1
0.00 1
0 10 20 30 40 50 60
Fit Name AlC BIC Parameters Median (Months) Mean (Months)
Exp. 911.51 918.19 rate: 0.3374 2.05 2.96
Weibull 912.04 922.05 shape: 1.0675; scale: 3.0537 217 2.98
L. logistic  915.06 925.08 shape: 1.6770; scale: 1.8643 1.88 3.66
Lognormal 947.84 957.85 meanlog: 0.4693; sdlog: 1.1879 1.60 3.24
Gompertz  912.70 922.71 shape: -0.0182; rate: 0.3576 1.97 2.96
Gen. Gamma 911.77 925.12 mu: 1.0001; sigma: 0.9636; Q: 0.7929 2.07 292

Figure 9: Parametric models of Time on Treatment conditional upon taxane assigned,
evaluated for docetaxel. NB: AIC/BIC represents the AIC/BIC for both taxanes in the
regressed data.

Table 5. Alternative survival approach for taxanes use
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Nivolumab Docetaxel Paclitaxel

Total QALYs 1.073 0.646 0.658
Total life years (undiscounted) 1.650 1.052 1.051
Total costs £47,629 £26,175 £28,099
Incremental QALYs - 0.428 0.415
e -
Incremental costs - £21,454 £19,530
ICER (£/QALY) - £50,176 £47,037
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year

Results from the analysis are detailed in Table 5, where application of taxanes as a

covariate resulted in ICER estimates of £50,176 per QALY versus docetaxel (docetaxel
as a subgroup: £52,340 per QALY) and £47,037 per QALY versus paclitaxel (paclitaxel
as a subgroup: £46,764 per QALY).

Nivolumab Docetaxel Paclitaxel

Total QALYs 1.073 0.646 0.658
Total life years 1.506 1.015 1.014
Total costs £47,629 £26,175 £28,099
Incremental QALYs - 0.428 0.415
Incremental life years - 0.491 0.492
Incremental costs - £21,454 £19,530
ICER (£/QALY) - £50,176 £47,037
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year

Results from the analysis are detailed in Table 5, where application of taxanes as a
covariate resulted in ICER estimates of £50,176 per QALY versus docetaxel (docetaxel
as a subgroup: £52,340 per QALY) and £47,037 per QALY versus paclitaxel (paclitaxel
as a subgroup: £46,764 per QALY).

B7. Please can the company provide the following additional Kaplan-Meier plots:

e Overlay of overall survival Kaplan-Meier plots from ATTRACTION-1 and
ATTRACTION-3 (i.e. three arms: [1] nivolumab 3mg/kg, [2] nivolumab
240mg, and [3] taxane)

e As above, but for the outcome of PFS
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e Re-creation of CS Figures 16 and 17 (ATTRACTION-1) without the

presentation of parametric survival models

When preparing these plots, the ERG requests that the following features are
included/reflected:

o Time units are presented in 1- or 2-monthly increments (for ease of

comparison with the figures produced for ATTRACTION-3)

o The curve is a ‘true’ Kaplan-Meier plot, wherein lines are
perpendicular and if the final observation was an event the curve
should hit 0%

o Numbers at risk are included

An overlay of OS and PFS KM from ATTRACTION-1 and ATTRACTION-3 can be seen
in Figure 4 and Figure 5 respectively. PLD was not available for ATTRACTION-1;
therefore the PLD was recreated from digitised data. Data was digitised in Digitizelt™

and then reconstructed using R version 3.6.2 and the Survival package (v3.1.8).

Figure 6 and Figure 7 show the ATTRACTION-1 KM without parametric models.
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1004 Population
1 ~ ATTRACTION 1 Nivolumab
— ATTRACTION 3 Nivolumab
~ ATTRACTION 3 Taxane
0.75
=
2
Z
=
“ 0.50
=
&
0.2
0.00
0 2 4 6 ] 10 12 14 18 18 20 22 24 26 28 30 3z 34 36
Time {(months)
NAR (Cumulative
Events)

ATTRACTION 1 Nivolumab 64 (0) 5S8(6) S54(10) 44 (20) 37(27) 33 (31) 28(35) 24 (40) 22 (42) 16 (48) 13 (51) 13 (1) 11(53) 9(54) 7T(54) 2(56) 1(36) O0(56) 0(58)

ATTRACTION 3 Nivolumab 210 (0} 182 (24)167 (39)147 (58)126 (79)111 (93)95 (10982 (122)70 (134)50 (142)43 (148)25 (154)17 (158)13 (159} 7 (160) 4 (160) 3 (160) 0 (180) O (160)

ATTRACTION 3 Taxane 209 (0) 196 (10)169 (33)126 (75)105 (96)84 (116)68 (132)57 (143)49 (151)40 (158)27 (163)17 (166)12 (167) 6 (170) 2 (173) 1 (173) 1(173) 1 (173) 0(173)

Figure 10: Overlay of Kaplan Meier curves from ATTRACTION-1 and ATTRACTION-3 for
Overall Survival
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ATTRACTION 1 Nivolumab

ATTRACTION 3 Nivolumab

ATTRACTION 3 Taxane

failed [ID1249]

Population

= ATTRACTION 1 Nivelumab
— ATTRACTION 3 Nivolumab
— ATTRACTION 3 Taxane

0 2 4 6 ] 10 12 14 18 18 20 22 24 26 28 30 3z 34 36
Time {(months)
NAR (Cumulative
Events)
64 (0) 31(33) 18(45) 11(51) 10(52) 7(55) 6(56) 5(57) 5(57) S5(57) S5(57) 5(57) S(57) 5(57) 3(57) 2(57) 2(57) O(57) O0(57)

210 (0) 95 (108)71 (133)48 (155)40 (163)27 (174)22 (179)}19 (182}18 (183)12 (184) 5 (186) 4 (187) 3 (187) 1 (187) 0 (187) 0 (1&7) 0 (187) 0 (187) O (187)

209 (0) 147 (S0)89 (101)29 (156)22 (162)12 (169) 8 (171) 5(175) 5(175) 5(175) 1(176) 1 (176) O (176) 0(176) 0(176) 0 (176) 0 (176) 0 (176) O (176)

Figure 11: Overlay of Kaplan Meier curves from ATTRACTION-1 and ATTRACTION-3 for
Progression Free Survival
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Figure 12: Recreation of the Overall Survival figure from the ATTRACTION-1 Clinical
Study Report
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Figure 13: Recreation of the Progression Free Survival figure from the ATTRACTION-1
Clinical Study Report

B8. In Section B.2.9.3 of the CS, a log-cumulative hazard plot is presented
comparing docetaxel and BSC. Please can the company clarify that this is based
on the study by Moriwaki et al. only. If this is correct, please can the company

provide the following additional plots:

¢ Including an additional arm for the taxane arm in ATTRACTION-3

Document B Figure 19 of the company submission does depict the Moriwaki et al study
only." 7 Figure 8 shows the log cumulative hazard plot for the arms in the Moriwaki et al
study, presented with the combined taxane arm from ATTRACTION-3. This shows that
the assumption of proportional hazards between the combined taxane arm and BSC or

docetaxel alone is violated. It would therefore not be considered appropriate to apply a
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generated hazard ratio (HR) to the combined taxane arm from ATTRACTION-3 in order

to derive an estimate for BSC.

Arm

i

== BSC Moriwaki etal.
= Docetaxel Moriwaki et al.

I == Taxane Attraction 3

Log Cumulative Hazard

0
Log Time (Months)

Figure 14: Log Cumulative Hazard for BSC and docetaxel arms from Moriwaki et al. and
the ATTRACTION-3 taxane arm

¢ Including an additional arm for the docetaxel group in ATTRACTION-3

Figure 9 shows the log cumulative hazard plot for the arms in the Moriwaki et al. study,
presented with the docetaxel arm from ATTARCTION-3. This shows that the
assumption of proportional hazards between the docetaxel arm and BSC is intact. It
would therefore be considered appropriate to apply a generated hazard ratio (HR) to the
docetaxel arm from ATTRACTION-3 in order to derive an estimate for BSC. This was

the rationale for the analysis in the CS where BSC was a considered comparator.
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0
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Figure 15: Log Cumulative Hazard for BSC and docetaxel arms from Moriwaki et al. and
the ATTRACTION-3 docetaxel arm

B9. In Section B.3.2.2 of the CS, it is stated: “Applying Kaplan-Meier data until
2.99 months followed by parametric extrapolation enabled the initial hazard to be
modelled appropriately and captured the high rate of events between study entry
and second assessment, which was scheduled for 12 weeks.” Please can the
company confirm how many days were assumed to be in each month for the
purpose of this analysis? If the value is not 84 days (12 weeks x 7 = 84 days),
please can the company provide a sensitivity analysis wherein this cut point is
specified instead of 2.99 months? Please ensure the ability to reproduce the

results of this sensitivity analysis is incorporated within the economic model file

Trial analysis describes one month as 30.436 day. Consequently, 2.99 months (as

presented for base case analysis) is equivalent to 91.0 days.
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When selecting cut points, it is best practice to avoid dates where assessments are
scheduled, which reflect a short period where several events occur and hence may bias
the extrapolation. Whilst the effect may not be large, it is considered to be more
scientifically robust. This approach was applied within the survival analysis provided

within the company submission and has continued to be used within this response.

The Clinical Study Protocol for ATTRACTION-3 details that the target assessment date
at “12 weeks” should be 84 days (12 weeks x 7 days = 84 days), but this assessment
can be made in the 7 days prior or post the target date (i.e. 77-91 days)." When
conducting survival analysis, cut points were deliberately placed outside assessment
dates with a 7 day buffer to accommodate any events that will appear in this window.
Hence, the 2.99 month (i.e. 91 day) cut point was identified, so that all events occurring

after 91.0 days will inform the survival extrapolation.

Figure 10 and Figure 11 show OS and PFS, respectively, from ATTRACTION-3 with
dashed lines representing 84 and 91 days. As can be expected, Figure 11 clearly
depicts a large number of PFS events occurring within this window, which may bias
extrapolations. Therefore, the company consider that any analysis where the cut point is
placed at the exact assessment date, amidst events which should be considered for this
assessment time, is not appropriate. Analyses where the cut point is placed just before
or after the assessment period are the most appropriate and therefore, the cut point at

2.99 months where this is 91 days is more robust than placing a cut point at 84 days.
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Figure 16: Overall Survival for ATTRACTION-3 with indicators for assessment times + 7
days
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Figure 17: Progression Free Survival for ATTRACTION-3 with indicators for assessment
times + 7 days

B10. PRIORITY QUESTION: Please can the company provide the following
options to estimate OS, PFS, and ToT?

e Spline-based models (which are discussed in addition to the fully-
parametric and semi-parametric in document M) with 1 internal knot (or

more, if deemed suitable)

Spline models

Models with 1 internal knot are presented where the internal knot is placed at 2.99
months (akin to the semi parametric models used in the base case analysis) and where

they are arbitrarily placed at the median of the log time of events.
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The company would caution against using Royston-Parmar splines to model data with
clear structural discontinuities, as this imposes conditions of smoothness on the hazard
that are observed to be inconsistent with the data and can result in oscillation of the
predictions and poor long-term performance due to the rapidly changing derivative of
the hazard function. This is particularly true when a knot is placed near to such a
discontinuity. The “Gelber” semi-parametric piecewise approach does not impose this
smoothness upon the model, and so pieces may begin immediately after a rapid change

in hazard.

In this case, the models proved insensitive to the position of the internal knot, indicating
that the average rate of change of gradient of log-hazard with log time was consistent

throughout the trial period.

Where these have been provided, hazard spline models were chosen as they are most
easily interpreted. The gradient of the curve is fixed on the hazard and so it degenerates
to a Weibull model. This is one reason why the company does not consider the spline
models to be appropriate for profiles that require extrapolation; this estimate is made at
the point of the last observation as opposed to using all data as a standard parametric
fit.

As can be seen, the provided spline models do not have an improved fit over the semi-
parametric approach. Some models may even be considered inappropriate, due to the
poor fit to the available data. In particular, the spline models for PFS in both arms and
OS in the nivolumab arm exceeded the 95% confidence intervals for the observed data,
indicating the implausibility of the fit. Where appropriate models were available, these
did not provide improved fit over the base case analysis models provided in the

company submission.

Cost-effectiveness outcomes are provided in Table 6 and Table 7. As can be seen, the
majority of spline fits provided comparable ICERs to the base case analysis. The
exception is spline models of nivolumab OS, which visibly overestimates hazard in the

latter period of the study, exceeding the 95% confidence intervals of the observed data.
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Nivolumab spline models
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Fit Name AIC BIC Mean (Months) Median (Months)
One knot at 2.98m 1673.91 1700.00 1566 (13.37, 19.32) 10.80(9.24, 12.81)
One Knot Auto Generated 1674.75 1700.83 1567 (13.36, 19.46) 10.81(8.27, 12.81)

Figure 18: Spline model for Overall Survival for ATTRACTION-3 Nivolumab arm (Kaplan-
Meier plot)
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Figure 19: Spline model for Overall Survival for ATTRACTION-3 Nivolumab arm
(cumulative hazard plot)
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Figure 20: Spline models of Progression-Free Survival for ATTRACTION-3 Nivolumab
arm (Kaplan-Meier plot)
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Figure 21: Spline models of Progression-Free Survival for ATTRACTION-3 Nivolumab
arm (cumulative hazard plot)
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Figure 22: Spline models of Time on Treatment for ATTRACTION-3 Nivolumab arm
(Kaplan-Meier plot)
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Figure 23: Spline models of Time on Treatment for ATTRACTION-3 Nivolumab arm
(cumulative hazard plot)
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Figure 24: Spline models of Overall Survival for ATTRACTION-3 pooled taxane arms
(Kaplan-Meier plot)
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Figure 25: Spline models of Overall Survival for ATTRACTION-3 pooled taxane arms
(cumulative hazard plot)
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Figure 26: Spline models of Progression-Free Survival for ATTRACTION-3 pooled taxane
arms (Kaplan-Meier plot)
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Figure 27: Spline models of Progression-Free Survival for ATTRACTION-3 pooled taxane
arms (cumulative hazard plot)
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Figure 28: Spline models of Time on Treatment for ATTRACTION-3 pooled taxane arms
(Kaplan-Meier plot)
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Figure 29: Spline models of Time on Treatment for ATTRACTION-3 pooled taxane arms
(cumulative hazard plot)

e Semi-parametric approach using an alternative cut-point of approximately 4
months (i.e. a time point avoiding the short period for the outcome of OS in

the nivolumab arm where no events are experienced)

Semi-parametric (4.37 month cut point)

A cut point of 4 months would relate to approximately 122 days, which would be within
the time frame for assessment at week 18 (127 days). As outlined in the response to

question B9, it is best practice to avoid dates where assessments are scheduled, which
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reflect a short period where several events occur and hence may bias the extrapolation.
This approach has been consistently applied within the survival analyses provided

within the company submission and those used within this response.

Thus, there are two potential options to addressing this response: provide a cut point
before or after the assessment window. In line with the perceived request from the
ERG, the decision was taken to ensure at least 4 months of Kaplan-Meier data were
modelled directly. Hence, a cut-point of 4.37 months was applied, as this is outside the

assessment window and directly models at least 4 months of Kaplan-Meier data.

As can be seen, the provided semi-parametric models typically have improved fit over
the spline models; however, it is arguable whether there is improved fit over the semi-
parametric approach where the cut point is provided at 2.99 months. Some models may
be considered inappropriate, due to the poor fit to the available data or the implausible
predicted mean time to event, but this can be considered in line with semi-parametric

models with cut point at 2.99 months.

It should be noted that applying a cut point at 4.37 months, as opposed to 2.99 months,
has a number of disadvantages. Although it allows for a greater number of people to
demonstrate response in the nivolumab arm, it reduces the number of data points
available to inform the extrapolation period. This particularly impacts the analysis of
PFS, where median is 1.68 months in the nivolumab arm and 3.35 months in the taxane
arm, and time on treatment, where the majority of patients have discontinued by 4.37

months.

Cost-effectiveness outcomes are provided in Table 6 and Table 7. As can be seen, the
majority of plausible semi-parametric models provided comparable ICERs to the base
case analysis, with several exceptions: nivolumab OS generalised gamma model
(£60,571); nivolumab time on treatment lognormal (£61,853) and generalised gamma
(£58,878). Overall, ICERs ranged from £43,412 to £63,418 for plausible semi-

parametric models.
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Nivolumab semi-parametric models (4.37 month cut point)
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Figure 30. Semi-parametric model (4.37 month cut point) of overall survival:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)
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Figure 31. Semi-parametric model (4.37 month cut point) of overall survival:

ATTRACTION-3 nivolumab arm (cumulative hazard plot)
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Figure 32. Semi-parametric model (4.37 month cut point) of progression-free survival:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)
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Figure 33. Semi-parametric model (4.37 month cut point) of progression-free survival:

ATTRACTION-3 nivolumab arm (cumulative hazard plot)
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Figure 34. Semi-parametric model (4.37 month cut point) of time on treatment:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)
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Figure 35. Semi-parametric model (4.37 month cut point) of time on treatment:

ATTRACTION-3 nivolumab arm (cumulative hazard plot)

Clarification Questions

Page 46 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has

Taxane semi-parametric models (4.37 month cut point)
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Figure 36. Semi-parametric model (4.37 month cut point) of overall survival:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)
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Figure 37. Semi-parametric model (4.37 month cut point) of overall survival:
ATTRACTION-3 taxane arm (cumulative hazard plot)
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Figure 38. Semi-parametric model (4.37 month cut point) of progression-free survival:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)

10.00

=]
S

Cumulative Hazard of ending PFS (Investigator)
=
>

0.01

Population

Exp

Weibull

L. logistic
Lognormal
Gompertz
Gen. Gamma
Kaplan-Meier

0.1

10
Time {months)

10.0

Figure 39. Semi-parametric model (4.37 month cut point) of progression-free survival:
ATTRACTION-3 taxane arm (cumulative hazard plot)
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Figure 40. Semi-parametric model (4.37 month cut point) of time on treatment:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)
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Figure 41. Semi-parametric model (4.37 month cut point) of time on treatment:
ATTRACTION-3 taxane arm (cumulative hazard plot)
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e Semi-parametric approach using an alternative cut-point of approximately
5.5 months (i.e. a time point after the period over which the curves for each

arm cross)

Semi-parametric models (5.75 months)

A cut point of 5.5 months would relate to approximately 167 days, which would be within
the time frame for assessment at week 24 (169 days). As outlined in the response to
question B9, it is best practice to avoid dates where assessments are scheduled, which
reflect a short period where several events occur and hence may bias the extrapolation.
This approach has been consistently applied within the survival analyses provided

within the company submission and those used within this response.

Thus, there are two potential options to addressing this response: provide a cut point
before or after the assessment window. In line with the perceived request from the
ERG, the decision was taken to ensure at least 5.5 months of Kaplan-Meier data were
modelled directly. Hence, a cut-point of 5.75 months was applied, as this is outside the

assessment window and directly models at least 5.5 months of Kaplan-Meier data.

As can be seen, the provided semi-parametric models typically have improved fit over
the spline models; however, it is arguable whether there is improved fit over the semi-
parametric approach where the cut point is provided at 2.99 months. Some models may
be considered inappropriate, due to the poor fit to the available data or the implausible

predicted mean time to event.

It should be noted that applying a cut point at 5.75 months, as opposed to 2.99 months,
has a number of disadvantages. Although it allows for a greater number of people to
demonstrate response in the nivolumab arm, it reduces the number of data points
available to inform the extrapolation period. This particularly impacts the analysis of
PFS, where median is 1.68 months in the nivolumab arm and 3.35 months in the taxane
arm, and time on treatment, where the majority of patients have discontinued by 5.75

months.
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Cost-effectiveness outcomes are provided in Table 6 and Table 7. As can be seen, the
majority of plausible semi-parametric models provided comparable ICERs to the base
case analysis, with few exceptions: nivolumab OS generalised gamma model (£60,946)

and nivolumab time on treatment lognormal (£63,468). Overall, ICERs ranged from

£41,488 to £63,468 for plausible semi-parametric models.

Nivolumab semi-parametric models (5.75 month cut point)
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Weibull 487.03 492.03 shape: 0.9725; scale: 10.0407 8.37 (6.95,10.04) 11.77 (10.13,13.79)
L. logistic ~ 493.30 488.30 shape: 1.2573; scale: 6.4839 8.31(7.03,9.87) 22.85(13.57, 105.91)
Lognormal  500.47 50547 mu: 1.7869; sigma: 1.5015 7.79(6.69,8.24) 17.19 (1215, 27.38)
Gomperiz ~ 487.04 492.04 shape: 0.0063; rate: 0.0955 8.56 (7.08,10.20) 11.58 (10.08, 13.31)

Gen Gamma 48868 496.18 mu: 2.3639; sigma: 1.0000; Q: 1.1429 B8.29 (6.83 969) 1168 (1018, 13.71)

Figure 42. Semi-parametric model (5.75 month cut point) of overall survival:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)
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Figure 43. Semi-parametric model (5.75 month cut point) of overall survival:
ATTRACTION-3 nivolumab arm (cumulative hazard plot)
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Figure 44. Semi-parametric model (5.75 month cut point) of progression-free survival:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)
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Figure 45. Semi-parametric model (5.75 month cut point) of progression-free survival:

ATTRACTION-3 nivolumab arm (cumulative hazard plot)
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L. logistic 24676 250.78 shape: 0.9841; scale: 4.8897 2.56 (2.33, 3.48) NIA (6.06, N/A)
Lognormal  246.98 25089 mu: 1.6369; sigma: 1.7587 2.56(2.33,3.48) 9.41(5.38, 2856)
Gompertz ~ 243.31 247.32 shape: -0.1869; rate: 0.2237 2.56 (2,33, 3.48) NiA

Gen. Gamma 248 84

254 87 mu: 1.5158; sigma: 1.8034; Q: -01704 256 (233, 3.48)

11.88 (5.20, 128.88)

Figure 46. Semi-parametric model (5.75 month cut point) of time on treatment:
ATTRACTION-3 nivolumab arm (Kaplan-Meier plot)

Clarification Questions

Page 53 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has

10.00

1.00

0.10

Cumulative Hazard of ending Time on Treatment

0.01

Population

— Exp

Weibull

— L. logistic
Lognormal

—  Gomperiz
Gen. Gamma

= Kaplan-Meier

0.1

10.0

failed [ID1249]

Figure 47. Semi-parametric model (5.75 month cut point) of time on treatment:

ATTRACTION-3 nivolumab arm (cumulative hazard plot)
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lambda: 0.0830
shape: 0.9560; scale: 10.7213
shape: 1.2528; scale: 6.7769
mu: 1.8579; sigma: 1.4681
shape: -0.0091; rate: 0.0988

40

Median {Months)
8.56 (7.28. 8.75)
.32 (7.10, 9.70)
8.34(7.19, 9.54)
7.92 (6.90, 9.04)
8.43(7.14, 9.86)
(

70273 mu: 2.3552; sigma: 1.0607, Q: 0.8616 8.38 (7.13, 8.56)
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12.05 (1056, 13.72)
12.18 (10.62, 14.07)
23.70 (15.38, 76.12)
17.30 (13.08, 24.87)
12.42 (10.60, 13.61)
12.22 (10.68, 14.85)

Figure 48. Semi-parametric model (5.75 month cut point) of overall survival:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)
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Figure 49. Semi-parametric model (5.75 month cut point) of overall survival:
ATTRACTION-3 taxane arm (cumulative hazard plot)
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Time (months)
Fit Name AlC BIC Parameters Median {(Months) Mean (Months)
Exp 136.61 138.08 lambda: 0.1457 3.35(2.99,4.17)  4.87 (4.16,5.81)
Weibull 136.58 139.51 shape: 0.7896; scale: 6.8302 3.35(2.99.4.17) 505(4.20,6.71)
L. logistic  138.00 14093 shape: 1.0230; scale: 4.0803 3.35(2.99,417) 37.43(464. 78.32)
Lognormal 14044 143.37 mu: 1.3249; sigma: 1.8764 3.35(2.99,417) T7.72(4.61,25.88)
Gompertz  137.04 139.97 shape: -0.0718; rate: 0.1959 3.35 (2.99, 4.17) N/A {4.05, N/A}
( )

Gen. Gamma 13852 14292 mu: 1.8892; sigma: 1.2019; G 1.1373 3.35 (2.99, 417 499 (4.20,812)

Figure 50. Semi-parametric model (5.75 month cut point) of progression-free survival:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)
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Figure 51. Semi-parametric model (5.75 month cut point) of progression-free survival:
ATTRACTION-3 taxane arm (cumulative hazard plot)

1.00

0.75 4

Time on Treatment
(=]
wm
(=]

0.25 1

0.00 4

Cut at 5.75 months
Fit
— Exp
— Weibull
— L. logistic
Lognormal
— Gompertz
Gen. Gamma
=~ Kaplan-Meier
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Fit Name AIC BIC Parameters Median (Months) Mean (Months)
Exp. 118.15 12037 lambda: 0.1897 256 (2.33,2.79) 3.40(2.92, 3.96)
Weibull 120.89 123.32 shape: 0.9162; scale: 5.1662 2.56(2.33,2.79) 3.42({292,407)
L. logistic ~ 119.89 122.33 shape: 1.3573; scale: 3.1709 2.56(2.33,2.79) 3.97 (3.02, 10.95)
Lognormal  123.19 12563 mu: 1.0844; sigma: 1.4466 256(2.33,278) 3.78(3.01,6.05)
Gompertz  119.68 12210 shape: -0.0772; rate: 0.2535 2.56(2.33,279) N/A{2.90, N/A}
Gen. Gamma 12259 126.25 mu: 1.5079; sigma: 1.1624; Q: 0.7357 2.56 (2.33,2.78) 3.44(2.99 6.23)

Figure 52. Semi-parametric model (5.75 month cut point) of time on treatment:
ATTRACTION-3 taxane arm (Kaplan-Meier plot)
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Figure 53. Semi-parametric model (5.75 month cut point) of time on treatment:
ATTRACTION-3 taxane arm (cumulative hazard plot)

Time-permitting, the company may also wish to provide additional sensitivity
analyses using some/all of the cut-points identified as “optimal” based on the
ATTRACTION-3 trial data (i.e. |, ], or [l months).

Please ensure the ability to reproduce the results of these sensitivity analyses is

incorporated within the economic model file.
All analyses are provided as separate economic models.

Results: all scenario analyses

Table 6 and Table 7 provide the cost-effectiveness results from all extrapolations of

survival estimates; all analyses are provided as separate economic models.

Across all analyses with plausible extrapolations (nivolumab and taxane), ICER
estimates ranged from £41,448 (when a semi-parametric log-normal curve was applied
after 5.75 months for nivolumab OS) to £69,068 (when a parametric log-logistic curve

was applied for nivolumab time on treatment).

Varying taxane extrapolations generally had a lower impact on the ICER, with estimates

ranging from £41,644 (when a parametric log-logistic curve was applied for taxane time
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on treatment) to £58,782 (when a semi-parametric log-logistic curve was applied after
2.99 months for taxane OS).

Of the 78 scenario analyses conducted for nivolumab, 41 were based on extrapolations
considered implausible, of which 22 exceeded the £50,000 willingness to pay threshold.
Of the 37 scenario analyses based on extrapolations considered plausible, 29 analyses
provided ICERs between £40,000/QALY and £55,000/QALY, indicating that plausible
survival extrapolations are relatively consistent in terms of outcome. This is reflected in

the ICER scatterplot provided in Figure 48.

While all requested survival analyses are provided, it should be noted that these are not
equally relevant to decision-making. Parametric extrapolation of ATTRACTION-3 time to
event data was undertaken with reference to the guidance from the NICE Decision
Support Unit (DSU)' and Bagust and Beale (2014).'® Assessment of extrapolation was
based on several factors. Goodness-of-fit was evaluated using the Akaike and Bayesian
Information Criteria (AIC and BIC, respectively). Additionally, the appropriateness of the
parametric extrapolation was evaluated by visual inspection of the fit over the observed
period and consideration of the log cumulative hazard plots. Further, the plausibility of
the extrapolation was assessed through consideration of the long-term hazard profile
and the extrapolated mean survival estimates. These factors should be accounted for

when assessing different methods of extrapolation.

In addition, the plausibility of combinations of extrapolations should be assessed. As an
example, it would be inappropriate to evaluate a longer OS profile in the absence of
extending PFS and time on treatment. Similarly, it is inappropriate to evaluate a short
OS profile in the absence of shortened PFS and time on treatment, as this could result

in predicted time extrapolations overlapping.

With these factors in mind, the time to event extrapolations applied in the base case
analysis provided in the company submission can be considered most appropriate for

the following reasons:

e Rationale for semi-parametric approach versus spline modelling approach
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o A semi-parametric approach avoids the inherent limitations associated

with extrapolations using spline models.
e Rationale for timing of cut point:

o Although a later cut point allows for a greater number of people to
demonstrate response in the nivolumab arm, it reduces the number of
data points available to inform the extrapolation period. This particularly
impacts the analysis of PFS, where median is 1.68 months in the
nivolumab arm and 3.35 months in the taxane arm, and time on treatment,

where the majority of patients discontinue treatment early in the study.

o The median time to response in the nivolumab arm was 2.6 months
compared with 1.88 months in the taxane arm. A cut point at 2.99 months
enables adequate time to allow the majority of patients to respond, and
hence sufficiently reflect the change in hazard profile, while maximising

the availability of data to inform the extrapolation period
¢ Rationale for individual extrapolations:

o Every care was taken to adequately evaluate the extrapolation of
ATTRACTION-3 time to event data, following guidance from the NICE
Decision Support Unit (DSU)'® and Bagust and Beale (2014).'® Goodness
of fit statistics (AIC and BIC) were minimised and visual inspection of
observed Kaplan-Meier and log cumulative hazard plots was undertaken.
Further, the plausibility of the extrapolation was assessed through
consideration of the long-term hazard profile and the extrapolated mean
survival estimates. These methods were extensively detailed in the

company submission in order to justify the provided approach.
e Assessment of extrapolations as a combined model:

o In addition to assessment of individual extrapolations of time to event

data, it is vital to ensure that these are appropriate and plausible when
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applied in a combined disease model. The extrapolations applied within

the provided base case analysis provide a plausible and appropriate

model of OSCC standard of care and the impact of nivolumab treatment.

Table 6. Nivolumab extrapolations

Scenario Nivolumab
Inc. Inc. Cost (£) ICER (£/ QALY)
QALY
PFS Parametric
Semi- Exponential 0.455 £20,842 £45,759
parametric with Generalised Gamma 0.463 £20,842 £44 986
Kaplan-Meier to
2.99 months
Weibull 0.458 £20,842 £45,491
Semi-
parametric with
Kaplan-Meier to
4.37 months Log-logistic 0.468 £20,842 £44,497
Log-normal 0.464 £20,842 £44,880
Weibull 0.457 £20,842 £45,571
Semi- Exponential 0.457 £20,842 £45,629
parametric with | Generalised Gamma 0.473 £20,842 £44,084
Kaplan-Meier to
5.75 months
Log-normal 0.486 £20,842 £42 847
Weibull 0.463 £20,842 £45,059
Splines
(0 1] Parametric
Log-logistic 0.508 £21,426 £42,142
Log-normal 0.455 £20,798 £45,736
Semi-
parametric with | Generalised Gamma 0.317 £19,214 £60,571
Kaplan-Meier to
2.99 months Log-logistic 0.458 £20,842 £45,491
Log-normal 0.435 £20,577 £47,269
Semi-
parametric with | Generalised Gamma 0.300 £19,011 £63,418
Kaplan-Meier to
4.37 months Log-logistic 0.457 £20,831 £45,558
Semi-
parametric with | Generalised Gamma 0.315 £19,187 £60,946
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Scenario Nivolumab
Inc. Inc. Cost (£) ICER (£/ QALY)
QALY
Kaplan-Meier to
5.75 months Log-normal 0.519 £21,545 £41,488
Splines
ToT Parametric Exponential 0.458 £19,110 £41,709
Generalised Gamma 0.458 £20,842 £45,491
Log-logistic 0.458 £31,644 £69,068
Log-normal 0.458 £30,004 £65,488
Weibull 0.458 £19,833 £43,289
Semi- Exponential 0.458 £19,923 £43,484
parametric with
Kaplan-Meier to
2.99 months Log-logistic 0.458 £23,931 £52,232
Log-normal 0.458 £22,590 £49,307
Weibull 0.458 £20,633 £45,035
Semi- Exponential 0.458 £20,127 £43,930
parametric with | Generalised Gamma 0.458 £26,975 £58,878
Kaplan-Meier to
4.37 months
Log-normal 0.458 £28,338 £61,853
Weibull 0.458 £21,951 £47,912
Semi- Exponential 0.458 £20,576 £44.910
parametric with
Kaplan-Meier to
5.75 months
Log-normal 0.458 £29,079 £63,468
Weibull 0.458 £22,921 £50,029
Splines 1 arbitrary knot 0.458 £20,646 £45,064
1 knot at 2.99 months 0.458 £20,802 £45,404

ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free survival; QALY: quality-
adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95% confidence intervals of the
Kaplan-Meier data, provides mean survival that cannot be considered plausible or extrapolations that did not converge.
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. Taxane
Scenario
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric
Generalised Gamma 0.458 £20,842 £45,503
Log-logistic 0.458 £20,842 £45,482
Log-normal 0.459 £20,842 £45,380
Semi-
mﬁ‘met”c Generalised Gamma 0.457 £20,842 £45,606
Kaplan-
Meier to Log-logistic 0.447 £20,842 £46,584
2.99 Log-normal 0.446 £20,842 £46,747
months -
Weibull 0.458 £20,842 £45,491
Semi-
P?tﬁ‘metr'c Generalised Gamma 0.455 £20,842 £45 837
wi
Kaplan-
Meier to
4.37
months
Weibull 0.456 £20,842 £45,708
Semi-
mﬁ‘met”c Generalised Gamma 0.455 £20,842 £45,781
Kaplan-
Meier to
5.75 Log-normal 0.447 £20,842 £46,614
months
Weibull 0.455 £20,842 £45,852
Splines
os Parametric
Generalised Gamma 0.345 £19,320 £55,989
Log-logistic 0.411 £20,210 £49,165
Log-normal 0.432 £20,492 £47 434
Semi- Exponential 0.458 £20,842 £45,491
pelltrt?metrlc Generalised Gamma 0.434 £20,515 £47,306
wi
Kaplan-
Meier to Log-logistic 0.324 £19,019 £58,782
2.99 Log-normal 0.352 £19,415 £55,130
months
Weibull 0.457 £20,828 £45,580
Semi- Exponential 0.459 £20,852 £45,408
P‘f‘trhamet“c Generalised Gamma 0.432 £20,490 £47,456
wi
Kaplan-
Meier to
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. Taxane
Scenario
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
4.37
months Weibull 0.449 £20,716 £46,185
Semi- Exponential 0.455 £20,805 £45716
mﬁ‘met”c Generalised Gamma 0.449 £20,720 £46,182
Kaplan-
Meier to
5.75
months -
Weibull 0.450 £20,745 £46,050
Splines 1 arbitrary knot 0.438 £20,577 £46,956
1 knot at 2.99 months 0.445 £20,673 £46,436
ToT Parametric Exponential 0.458 £20,842 £45,491
Generalised Gamma 0.458 £20,781 £45 357
Gompertz 0.458 £20,824 £45,451
Log-logistic 0.458 £19,080 £41,644
Log-normal 0.458 £19,433 £42 415
Weibull 0.458 £20,818 £45,439
Semi- Exponential 0.458 £20,663 £45,101
\?vei]tfmetnc Generalised Gamma 0.458 £20,603 £44,969
Kaplan-
Meier to Log-logistic 0.458 £19,935 £43,510
2.99 Log-normal 0.458 £20,123 £43,922
months
Weibull 0.458 £20,651 £45,075
Semi- Exponential 0.458 £20,631 £45,029
P‘f‘trhamet“c Generalised Gamma 0.458 £20,494 £44,732
wi
Kaplan-
Meier to Log-logistic 0.458 £19,890 £43,412
4.37 Log-normal 0.458 £20,162 £44,006
months -
Weibull 0.458 £20,598 £44,957
Semi- Exponential 0.458 £20,604 £44 971
\?vei]tfmetnc Generalised Gamma 0.458 £20,548 £44,850
Kaplan-
Meier to Log-logistic 0.458 £20,095 £43,859
5.75 Log-normal 0.458 £20,063 £43,790
months
Weibull 0.458 £20,583 £44,925
Splines 1 arbitrary knot 0.458 £20,817 £45,436
1 knot at 2.99 months 0.458 £20,816 £45,434

ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free survival; QALY quality-
adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95% confidence intervals of the
Kaplan-Meier data, provides mean survival that cannot be considered plausible or extrapolations that did not converge.
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Figure 54. Cost-effectiveness scatter of all nivolumab and taxane extrapolations

Grey dots represent extrapolations deemed implausible.

B11. PRIORITY QUESTION: The company’s model provides only one set of utility
values to inform results. Please can the company provide sensitivity analysis

using utility values from any of the following sources:

e The systematic literature review conducted regarding health effects

e Analyses previously considered based on the ATTRACTION-3 trial data

using alternative analytical approaches

e Previous NICE technology appraisals conducted in similar populations

undergoing similar treatment(s)

Please ensure the ability to reproduce the results of these sensitivity analyses is
incorporated within the economic model file, and a description of any associated

limitations is provided
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Alternative utility inputs

Only one study from the SLR provided evidence that could be considered appropriate
for inclusion in the economic model. Doherty (2018)'° did not report values by
progression status, limiting the extent to which it could be applied in the economic
model. However, the value for patients receiving palliative chemotherapy (0.74) was

applied across all health states and therapies.

Alternative analytical approaches using data from ATTRACTION-3 is provided in

response to Question B12.

There are no NICE HTAs assessing therapies for the treatment of oesophageal cancer.
However, a previous NICE HTA (TA378) assessed treatment of previously treated
gastric cancer. These utility data (0.737 in pre-progression and 0.587 for post-

progression’’) are applied across treatments.

It should be noted that both these approaches can be considered highly conservative
and does not reflect the benefit of nivolumab. Utility values for the taxane arm of
ATTRACTION-3 are comparable with those from TA378 (il versus 0.737'7 in pre-
progression and - versus 0.587" for post-progression), which can be considered a
validation of the methodology and the output from the study. By contrast, the utility
value in the nivolumab arm is higher for both the pre-progression and post-progression
state. This improvement can be expected due to the novel mechanism of action that
may account for this improvement. In contrast to common oncology therapies,
nivolumab enables the patient’'s own immune system to directly destroy cancer cells (in
the same way that it would any other “foreign” cell), resulting in destruction of the
tumour through pre-existing, intrinsic processes. Nivolumab is associated with several
benefits that impact directly on patient quality of life even when excluding improved PFS
and OS, particularly a tolerable AE profile; 65.6% of patients in the nivolumab arm
reported a drug-related AE (grade 3-5: 18.2%) versus 95.2% for patients receiving
paclitaxel or docetaxel (grade 3-5: 64.0%). Further, it should be noted that quality of life
outcomes during ATTRACTION-3 remained relatively stable in the nivolumab arm, as

determined by EQ-5D and EQ-VAS; however, patients receiving taxanes frequently
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reported worsened quality of life outcomes during the trial period. In addition, the utility
values observed during ATTRACTION-3 are broadly equivalent to utility values
observed from other nivolumab indications,'®-23 indicating that this utility gain may be
due to the novel mechanism of action for nivolumab. Thus, the quality of life data
derived from patients during ATTRACTION-3 reflects the expected benefits of
nivolumab over taxanes, including the potential for immune system stimulation following

progression.

In line with the above rationale, assuming equivalent quality of life outcomes across

treatments does not reflect the documented benefits of nivolumab.

Table 8. Alternative source of utility values

State Nivolumab Taxane

Systematic literature review (Doherty et al. '°)
Pre-progression 0.74 0.74
Post-Progression 0.74 0.74
Analyses based on ATTRACTION-3 trial data’ using alternative analytical approaches
Provided in response to Question B12

Previous NICE technology assessment (TA378%)

Pre-progression 0.737 0.737
Post-Progression 0.587 0.587

Alternative utility analysis results

Results from the alternative utility analyses are detailed in Table 9. Application of utility
values sourced from the systematic literature review and previous NICE technology
assessment resulted in ICER estimates of £52,500 per QALY and £63,982 per QALY,
respectively, which signals an increase in the estimate from the base case (£45,491 per
QALY). However, these outputs should be considered in the context of the highly

conservative nature of this analysis.
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Table 9. Impact of applying alterative utility sources

Outcome Systematic literature review Prewouassgl;gsEn:eecr:]ltmology

Nivolumab Taxane Nivolumab Taxane
Total QALYs 1.114 0.717 0.955 0.629
Total costs £47,629 £26,786 £47,629 £26,786
Incremental QALYs - 0.397 - 0.326
Incremental costs - £20,842 - £20,842
ICER (£/QALY) - £52,500 - £63,982
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year

B12. PRIORITY QUESTION: Please can the company provide sensitivity analysis
using a mixed-effects regression model for the estimation of utility values
(including fixed covariates for progression status and treatment arm, a variable
interacting treatment arm with progression status, and a random effect for
subject)? This approach was used in the previous NICE assessment of nivolumab

in previously treated advanced renal cell carcinoma (TA417).

In addition, please can the company provide sensitivity analysis removing the

use of imputation methods to derive utility values?

Please ensure the ability to reproduce the results of these sensitivity analyses are

incorporated within the economic model file

The company fitted a mixed-effects regression on the untransformed utility scores

(Dolan TTO tariff) as a complete case analysis. The model was specified as:
dolan.index ~ arm * progressed + (1|usubijid)

providing a fixed intercept, offset for the placebo arm, offset for being confirmed
progressed, and offset for being in the placebo arm and confirmed progressed. There

was a random offset for subject.

The dataset was as prepared for the submission analysis, i.e. it had been regularised to
12 week intervals to prevent over or under representation of patients in pre/post
progression health states due to the differing frequencies of data collection on and off

therapy, which did not always coincide with the progression states. Incomplete or
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missing observations were removed, and observations where the progression status
was indeterminate due to it occurring after the patient’'s PFS censoring time (due to
commencement of following drug or final imaging time) were also removed. The
baseline observations were included, as these health state utilities are aimed to be
representative of the mean utility in health state; the purpose of the model is not to

establish clinical benefit.

Nevertheless, the company does not feel this analysis is appropriate for cost-
effectiveness analysis, as mixed models provide a mean per subject effect, and are not
representative of the marginal value of utility in a health state over time, where subjects
have varying time in state conditional upon their utility. Direct representation of the data
collected provides a truer estimate of the mean utility in state over all time as those

patients with worse utility spend less time in state.

The complete-case computation of heath state utility was also performed upon this
dataset. The prais-winsten standard error correction was used, but this is with the
caveat that it is not correct for the small number of intermittent missing data patterns in

the dataset.

Results from the analysis is detailed in Table 10, where application of utility values
using a mixed effect model and assuming no imputation resulted in ICER estimates of
£47,982 per QALY and £44,672 per QALY, respectively, signalling a small impact on

ICER estimates in comparison to the base case estimate (£45,491 per QALY).

Table 10. Impact of applying utilities sourced from alternative analytical methods

Outcome Mixed effect No imputation

Nivolumab Taxane Nivolumab Taxane
Total QALYs 1.059 0.625 1.126 0.660
Total costs £47,629 £26,786 £47,629 £26,786
Incremental QALYs - 0.434 - 0.467
Incremental costs - £20,842 - £20,842
ICER (£/QALY) - £47,982 - £44,672
ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year

B13. Throughout the CS, it is stated that paclitaxel treatment involved

intravenous administration of 100mg/m? weekly for 6 weeks followed by a 2-week
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drug holiday. However, the published ATTRACTION-3 manuscript states that
paclitaxel was administered weekly for 6 weeks “followed by 1 week off”’. Please
can the company clarify which of these regimens was used in the ATTRACTION-3
trial, which is expected to resemble UK practice, and if different what the potential
impacts of this are on the clinical- and cost effectiveness outcomes for the

taxanes group?

The protocol refers to paclitaxel being administered once per week for 6 weeks,
followed by a 2-week rest (time interval from the last dose of paclitaxel given in the
previous cycle to the first dose of paclitaxel given in the next cycle), which defines 1
treatment cycle. This protocol-specified dosing regimen is referred to as paclitaxel

administered weekly for 6 weeks followed by 1 week off.

B14. Medical resource use estimates appear to be based on information
presented in the previous NICE TA378 (ramucirumab for treating advanced
gastric cancer or gastro—oesophageal junction adenocarcinoma previously
treated with chemotherapy) which was subsequently validated by a clinical
advisory board arranged by the company. For clarity, please can the company
confirm which edits were made (e.g. removal/ addition of specific items, or

adjustments to assumptions), alongside the reason(s) for these?

Composition of BSC and disease management were derived from an expert survey, not
from TA378. However, TA378 was used as a source of validation. The rationale for this

approach is provided below.

Within the final scope set out by NICE, BSC is specified as a comparator, with
composition as including, but not limited to, anti-emetics, blood transfusion and

oesophageal stents.?®

The composition of BSC and disease management are available from TA37824, where
BSC composition is derived from a company-conducted treatment pattern study in first-
line patients and disease management costs are derived from expert elicitation.

However, this study did not include anti-emetics and did not report on use of stents.

Clarification Questions Page 69 of 77



Nivolumab for unresectable, advanced oesophageal cancer when standard chemotherapy has
failed [ID1249]

Due to the uncertainty around use of anti-emetics and stents, the composition of BSC
from TA3782%* was presented at a clinical advisory board meeting for the purposes of
validating BSC management in the UK. However, clinical experts noted that other forms
of BSC were notably omitted from the list, particularly oesophageal stents and ascites

drainage.

As clinicians agreed with the NICE scope, a clinician survey was initiated, where the
survey was completed by practising oncologists and nurses in the UK based on their
experience in treating UK-based gastric and GOJ cancer patients.?®> Hence, composition

of BSC and disease management were derived from this survey, not from TA378.

Although the survey was used as the source for resource use composition, TA378 was
used as a source for validation. As can be seen in Table 11, composition of BSC and
disease management were broadly comparable between the two sources. BSC as
detailed in the company submission also includes additional pain control elements,
control of gastro-intestinal bleeding, oesophageal stents and ascites drainage. Disease
management includes palliative care nursing costs. Further, frequency of resource use
and administration assumptions were broadly comparable between TA378 and the

company submission.

Table 11. Comparison of BSC and disease management composition in company
submission versus TA378

Best supportive care

Disease management

TA378 o

Pain control (morphine only)

Distress management (as cognitive behavioural therapy)
Blood transfusions

Radiation therapy

CT scan

Blood count

Renal function test
Hepatic function test
Consultation visit
Hospitalisations

Company o
submission

Pain control (nerve blocks and several medications,
described in Table 66 of company submission)

Distress management (as cognitive behavioural therapy)
Blood transfusions

Radiotherapy

Procedures and drugs to control Gl bleeds

Oesophageal stents

Ascites drainage

CT scan

Blood count

Renal function test
Hepatic function test
Consultation visit
Palliative care nurse
Hospitalisations
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B15. In Section B.3.8.2, results are presented for alternative comparators,
including specific taxanes regimens (i.e. docetaxel and paclitaxel). Throughout
the CS it is stated that paclitaxel is expected to be more efficacious than
docetaxel, including data provided within Table S1 of the ATTRACTION-3
manuscript which suggests that median OS and PFS were higher for paclitaxel
than docetaxel. However, this is not shown in terms of the incremental life-years
associated with each taxane compared to nivolumab. Please can the company
clarify why the scenario analysis results are misaligned with the clinical data and
expectation concerning the differences between treatment with docetaxel and
paclitaxel?

As outlined in the survival analysis provided in Appendix M of the company submission,
there are several points where the survival curves for docetaxel and paclitaxel
crossover, as can be expected given the reduced patient numbers and the degree of

similarity between the therapies.

Figure 49 and Figure 50 provide the Kaplan-Meier data for PFS and OS, respectively,
from ATTRACTION-3, while Table 12 and Table 13 provide survival estimates at

landmark times.

As can be seen, paclitaxel initially provides |JJJJll PFS outcomes versus docetaxel

(PFs: I ) By nine months,

outcomes are | in the paclitaxel arm, but this is |JJJJlif by 15 months.

Similarly, there are several crossovers in the OS curve, although this is not reflected in
survival at landmark times. Of particular note, one of these crossovers impacts on
median OS time, providing the observation that median OS is marginally [l in the
paclitaxel arm, although a more robust interpretation is that the two are comparable

throughout.

lFigure 55: Kaplan-Meier data for investigator-assessed PFS in ATTRACTION-3'

Table 12: Progression-free survival rate at selected landmark times in ATTRACTION-3'
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PFS at landmark
times (%)

Nivolumab
(n =210)

Control group

Total (n = 209)

Docetaxel (n = 65)

Paclitaxel (n =144)

3 months

6 months

9 months

12 months

15 months

18 months

21 months

Figure 56: Kaplan-Meier data for OS in ATTRACTION-3'

Table 13: Overall survival rate at selected landmark times in ATTRACTION-3'

Time point

Nivolumab
(n =210)

Control group

Total (n = 209)

Docetaxel (n = 65)

Paclitaxel (n =144)

6 months

9 months

12 months

15 months

18 months

21 months

24 months

27 months

30 months
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Section C: Textual clarification and additional points

C1. Please clarify the estimates for PFS in Table 13 (Document B) and estimates

by race in Table 16, as there appear to be data entry errors?

- PFS for paclitaxel at 9 months was ||} ]l and at 12 months it was

- With regards to Table 16, in the subgroup analysis for PFS, ] White patients
received nivolumab and | events occurred among those. In the subgroup
analysis for ORR, . Asian patients received nivolumab and . Asian patients

received chemotherapy.

C2. Please clarify the estimates in Table 5 (Document A), as there appear to be

data entry errors?

- The columns for PFS were moved one column to the right and should say
median PFS for patients receiving nivolumab was 1.68 months, 3.35 months for
patients receiving chemotherapy, 3.02 months for patients receiving docetaxel

and 4.11 months for patients receiving paclitaxel.

- Similarly, the columns for the hazard ratio got moved to the left and should say

1.08 for chemotherapy overall, 0.97 for to docetaxel and 1.15 for paclitaxel.

C3. It is stated that “there was a significant PFS benefit for nivolumab-treated
patients at all time points from three months through to 21 months”. However, the
curves appear to cross at about 5 months. Please clarify your interpretation of
the PFS benefit.

This is a typographical error and should say “there was a significant PFS benefit for

nivolumab-treated patients at all time points from six months through to 21 months.
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C4. For the avoidance of doubt, please can the company confirm that the EQ-5D-
3L questionnaire was used in ATTRACTION-3 as opposed to the EQ-5D-5L

questionnaire)?

ATTRACTION-3 applied the EQ-5D-3L questionnaire, in line with NICE guidance.

C5. In Section B.3.2.2, the CS states that “ESMO guidelines recommend taxane
monotherapy for the second-line treatment (after failure of first-line treatment
with taxane combination therapy) of OC”. Please can the company confirm if the

reference to first-line taxane combination therapy is an error?

In the section titled “Management of advanced/metastatic disease” in the ESMO

guidelines (Lordick et al., 20162°), the following section of text is provided:

Chemotherapy is indicated for palliative treatment in selected patients, particularly for
patients with AC who have a good PS [performance score]. Despite scarce evidence,
treatment of advanced oesophageal AC [adenocarcinoma] is managed mostly
according to the recommendations for gastric cancer. Newer regimens based on
oxaliplatin/fluoropyrimidine combinations are an alternative to the ‘classical’ cisplatin/5-
FU schedule. Infusional 5-FU may be replaced by capecitabine if the swallowing of
tablets is not compromised. Taxanes are recommended in first-line combinations or as

monotherapy in second-line therapy.

In SCC [squamous cell carcinoma], the value of palliative chemotherapy is less proved.
Cisplatin-based combinations showed increased response rates but no survival gain
compared with monotherapy. Overall, results with palliative chemotherapy are inferior to
those in AC. Therefore, best supportive care (BSC) or palliative monotherapy should

also be considered.

While the company submission statement is poorly worded and implies that taxane
monotherapy requires prior failure of taxane combination therapy, the inference is that

taxane monotherapy are the mainstay of palliative chemotherapy, particularly in SCC.

C6. Table 56 of the CS (Document B) states that the dose of nivolumab is

expected to be “3mg/kg by intravenous infusion over 60 mins every 2 weeks”.
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Please can the company confirm that reference to weight-based dose of
nivolumab is an error?

The dose of nivolumab is expected to be 240mg by intravenous infusion over 60
minutes every 2 weeks." Therefore, the weight-based dose of nivolumab was given in

error. The correct dosing regimen was applied in the economic model.

C7. In Section B.3.7.1, it is stated that nivolumab provides a total of [}
discounted QALYs compared with taxane therapy. However, Table 75 states that

this value is . Please confirm which of these values was provided in error.

This is a typographical error and the correct value is [}

C8. Section 3.5.4 of Appendix D (page 25) states that “The review
identified three studies, including 275 patients in total, that described the clinical
efficacy of nivolumab for the treatment of adult patients with oesophageal

cancer30, 31.” Please confirm that only two studies were identified.

Only two studies were identified.
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