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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Nivolumab for treating advanced (unresectable
or metastatic) melanoma

This premeeting briefing presents:

¢ the key evidence and views submitted by the company, the consultees and their
nominated clinical experts and patient experts and

e the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first Appraisal Committee meeting and

should be read with the full supporting documents for this appraisal.

Please note that this document includes information from the ERG before the

company has checked the ERG report for factual inaccuracies.

Key issues for consideration

Clinical effectiveness
e Given that
- the clinical trials of nivolumab are ongoing and results for many outcomes
presented by the company are based on the interim analyses,
- further results based on more matured data are expected later this year or
next year
- the ERG considered evidence for long-term survival benefit to be uncertain
- the lack of mature data from head-to-head clinical trials made estimation of
relative efficacy uncertain and
- no UK centre was involved in the key trial (CheckMate 066) and a small
proportion of the patients enrolled in CheckMate 067 and CheckMate 037

were from the UK
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What is the Committee’s view on completeness, quality and appropriateness of
the evidence base in the company’s submission and its generalisability to the
clinical practice in England?
e What is the likely place of nivolumab in the treatment pathway for advanced
melanoma?
e The summary of product characteristics recommends that ‘treatment should be
continued as long as clinical benefit is observed or until treatment is no longer
tolerated by the patient’ while the company assumed that nivolumab will be given
at the most for 2 years. Would nivolumab be used beyond 2 years in clinical
practice?
¢ Nivolumab requires more frequent intravenous administration for a longer duration
(every 2 weeks, potentially up to 2 years or more) than ipilimumab (every 3
weeks, to a maximum of 4 doses). What would be the implication for clinical use
in terms of patient compliance and capacity pressure on the oncology units?
e For indirect comparison, the company made many assumptions such as
- no difference in the clinical effectiveness in untreated and previously treated
melanoma,

- no difference in the effectiveness of nivolumab and ipilimumab in BRAF
positive and BRAF negative melanoma.

Are these assumptions clinically valid?

¢ In the clinical trials, nivolumab was continued even after the disease progression
as assessed by RECIST criteria (which defines response in term of shrinkage of
the tumour). The company noted the limitations of the RECIST criteria for
assessing immune-oncology drugs because the size of the tumour may increase
initially due to proliferation of immune cells surrounding the tumour. How do
clinicians identify disease progression and decide when to stop treatment in

people receiving immune therapy such as nivolumab?

Cost-effectiveness

e The company assumed the same clinical effectiveness for nivolumab in BRAF
mutation-negative and positive melanoma based on the CheckMate 066 trial
(which enrolled only people with BRAF negative disease). Given that a subgroup

analysis of CheckMate 067 indicated that nivolumab was somewhat less effective
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in BRAF mutation-positive disease compared with BRAF mutation-negative
disease, is the Committee satisfied that this is a reasonable assumption?

e The data from CheckMate 067 trial which compared nivolumab with ipilimumab
head to head were not used to inform the company’s economic model. For
modelling clinical effectiveness, it used indirect comparison by covariate-adjusted
parametric survival curves fitted to the patient / ‘pseudo patient’ level data from
different trials. Does the Committee consider that the model captures the relative
treatment effects of nivolumab and the comparators appropriately?

e The cost-effectiveness results were highly sensitive to the choice of the fitted
parametric curves. Did the company choose the best fitting parametric curves for
various time-to-event data, appropriately?

e The company used long-term survival data from ipilimumab studies to model long-
term survival for nivolumab (after initial 3 years). Does the Committee’s consider
this to be a reasonable assumption?

e The company assumed that all patients who were receiving nivolumab at 2 years
would stop having nivolumab. The model using data for time on treatment from
CheckMate 066 predicted; at least 20% of patients (figure 61 and 62 of the
company’s submission page 170 and 180) were having treatment at 2 years. The
ERG suggested that clinicians and patients may be reluctant to stop treatment
especially if they are still getting clinical benefit. The incremental cost-
effectiveness ratio (ICER) was highly sensitive to the maximum duration of
nivolumab treatment. Does the Committee think that some people could continue
having nivolumab beyond 2 years?

e The model evaluated patients with previously untreated melanoma. It therefore
allowed subsequent ipilimumab treatment for people receiving, nivolumab and
comparator treatments except ipilimumab. In the base case 29.7% and 22.0%
people with BRAF mutation-negative and BRAF mutation positive melanoma
respectively, received subsequent ipilimumab treatments. Is this treatment
sequencing likely to happen in the clinical practice? Would it confound the cost-
effectiveness of nivolumab by driving up the total cost and QALY's for nivolumab
and the comparators other than ipilimumab? Are these results applicable to the

people with advance melanoma previously treated with ipilimumab?
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Other

e The company considered nivolumab to be innovative and a step-change in the
management of advanced melanoma noting that it treats a life threatening and
seriously debilitating condition, it meets a high unmet need and provides a
significant advantage over other treatments used in the UK. Does the Committee
consider nivolumab to be an innovative therapy?

e The company stated that nivolumab met all the criteria to be considered a life-
extending treatment at the end of life. Is the Committee satisfied that all the
criteria have been met, the estimates presented by the company are robust

enough and the assumptions used in the model are plausible, objective and

robust?
1 Remit and decision problems
1.1 The remit from the Department of Health for this appraisal was: To
appraise the clinical and cost effectiveness of nivolumab within its
marketing authorisation for treating advanced (unresectable or
metastatic) melanoma.
National Institute for Health and Care Excellence 4 of 59
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Final scope issued by NICE

Decision problem addressed
in the submission

Comments from the company

Comments from the ERG

Population Adults with advanced Adults with advanced _
(unresectable or metastatic) (unresectable or metastatic)
melanoma melanoma
Intervention Nivolumab Nivolumab The ERG noted that according
to the SPC ‘treatment should
be continued as long as clinical
benefit is observed or until
treatment is no longer tolerated
by the patient’ while the
company assumed that
nivolumab will be given to a
maximum of 2 years.
Comparators ¢ BRAF inhibitors Economic comparison is The ERG commented that

¢ BRAF inhibitors
(dabrafenib and
vemurafenib — for people
with BRAF V600
mutation-positive
melanoma who have not
previously received a
BRAF inhibitor)

e Ipilimumab (for people
who have not previously

(dabrafenib and
vemurafenib — for people
with BRAF V600
mutation-positive
melanoma who have not
previously received a
BRAF inhibitor)

e Ipilimumab (for people
who have not previously

presented versus:
¢ BRAF inhibitors
e |pilimumab

o Dacarbazine

The company assumed
dacarbazine to be
representative of palliative
chemotherapies that form part

pembrolizumab, which is
recently recommended by
NICE for treating advanced
(unresectable or metastatic)
melanoma that has progressed
after treatment with

ipiimumab, was neither
included in the scope nor in the
company’s decision problem.
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received ipilimumab)

Dacarbazine (for people
who have received both
a BRAF inhibitor and
ipilimumab, or for whom
either or both of these is
unsuitable)

Best supportive care (for
people who have
received both a BRAF
inhibitor and ipilimumab,
or for whom either or
both of these is

received ipilimumab)

Dacarbazine (for people
who have received both
a BRAF inhibitor and
ipilimumab, or for whom
either or both of these is
unsuitable)

Best supportive care (for
people who have
received both a BRAF
inhibitor and ipilimumab,
or for whom either or
both of these is/are

of best supportive care.

In the economic analysis, the
company did not compare
nivolumab with dacarbazine, in
people with BRAF mutation-
positive melanoma. The ERG
noted that the company did not
provide any justification for
that.

unsuitable) unsuitable)
Outcomes The outcome measures to Overall sn.JrvwaI
be considered include: Progression-free
. survival
e overall survival
_ Response rate
y prog_reslsmn-free Adverse effects of
surviva treatment
* response rate Health-related quality of
e adverse effects of life
treatment
¢ health-related quality
of life.
Economic The reference case A cost-effectiveness
analysis stipulates that the cost analysis expressed in terms

National Institute for Health and Care Excellence
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effectiveness of treatments
should be expressed in
terms of incremental cost per
guality-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 a National Health
Service and Personal Social
Services perspective.

The availability of any patient
access schemes for the
intervention or comparator
technologies will be taken
into account.

of incremental cost per
quality-adjusted life year is
presented.

A lifetime time horizon of 40
years is used in the base
case analysis.

Costs are considered from a
National Health Service and
Personal Social Services
perspective.

The availability of patient
access schemes for the
comparator technologies
has been taken into
account.
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The technology and the treatment pathway

The technology

2.1

Nivolumab (Opdivo, Bristol-Myers Squibb) is a human monoclonal
antibody (immunoglobulin G4) that blocks the programmed cell death-1
receptor (PD-1) and activates the immune system to attack cancer
cells. Nivolumab is administered intravenously. Nivolumab has a
marketing authorisation in the UK as a monotherapy ‘for treating

advanced (unresectable or metastatic) melanoma in adults’.

Treatment pathway

2.2

2.3

2.4

The mainstay of treatment in advanced melanoma (unresectable or
metastatic) is systemic immunotherapy (with ipilimumab) irrespective of
BRAF 600 mutation status, or targeted therapy for BRAF 600 mutation

positive melanoma (with vemurafenib and dabrafenib).

NICE technology appraisal guidance 269 and 321 recommend
vemurafenib and dabrafenib (respectively) as options for treating locally
advanced or metastatic BRAF V600 mutation-positive unresectable or
metastatic melanoma. Technology appraisals 268 and 319 recommend
ipilimumab as an option for treating advanced (unresectable or
metastatic) melanoma in people who have and have not had prior
therapy respectively. Technology appraisal 357 recommends
pembrolizumab as an option for treating advanced (unresectable or
metastatic) melanoma after the disease has progressed with
ipilimumab and, for BRAF V600 mutation-positive disease, a BRAF
inhibitor (vemurafenib, dabrafenib) or MEK inhibitor (trametinib). NICE
is currently appraising pembrolizumab for advanced melanoma not

previously treated with ipilimumab (topic ID 801).

NICE guideline 14 recommends dacarbazine as a systemic
chemotherapy if immunotherapy or targeted therapy, are not suitable.
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Figure 1: Treatment pathway for patients with advanced (unresectable or
metastatic) melanoma in NHS England and potential position of

nivolumab (Source; company’s submission, figure 5, page 32)

Figure 1 Treatment pathway for advance melanoma and expected

position of nivolumab

First-line Treatment

BRAF mutation-negative patients
ipilimumab

BRAF mutation-positive patients: ipilimumab
or BRAF inhibitor

Subsequent-line Treatment

BRAF mutation-negative patients
None outside of last line treatment

BRAF mutation-positive patients:
BRAF inhibitor or ipilimumab (depending on
first-line treatment)

Last-line Treatment

BRAF mutation-negative
patients

Clinical tnal
enrolment/Palliative
BRAF mutation-positive chemotherapy/

patients Palliative care
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Nivolumab
(Bristol-Myers
Squibb)

BRAF inhibitors

Dabrafenib
(Novartis)

Vemurafenib
(Roche)

Ipilimumab
(Bristol-Myers Squibb)

Dacarbazine
(Medac)

Marketing
authorisation

monotherapy is
indicated for the
treatment of
advanced
(unresectable or
metastatic)
melanoma in
adults.

monotherapy or in
combination with
trametinib is indicated
for the treatment of adult
patients with
unresectable or
metastatic melanoma
with a BRAF V600
mutation

monotherapy for the
treatment of adult
patients with BRAF
V600 mutation-positive
unresectable or
metastatic melanoma

for the treatment of
advanced (unresectable
or metastatic)
melanoma in adults.

for the treatment of
patients with
metastasized malignant
melanoma.

Administration
method

3mg/kg every 2
weeks by
intravenous
infusion

Treatment should
be continued as
long as clinical
benefit is
observed or until
treatment is no
longer tolerated
by the patient.

The maximum
duration of
treatment is
anticipated to be 2
years.

150 mg twice daily—a
total daily dose of 300
mg until the patient no
longer derives benefit or
the development of
unacceptable toxicity

The recommended dose
of trametinib, when used
in combination with
dabrafenib, is 2 mg once
dalily.

960 mg twice daily—a
total daily dose of 1,920
mg.

Treatment should
continue until disease
progression or the
development of
unacceptable toxicity.

3 mg/kg every 3 weeks
by intravenous infusion
over a 90-minute period
for a total of 4 doses.

Liver function tests and
thyroid function tests
should be evaluated at
baseline and before
each dose.

Dacarbazine can be
administered

e assingle agent in
doses of 200 to 250
mg/m? body surface
area/day as an
intravenous injection
for 5 days every 3
weeks or

e as a short-term
intravenous infusion
(over 15 -30
minutes) or

e 850 mg/m? body
surface area on day
1 and then once
every 3 weeks as
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intravenous infusion.

Cost £439 for 40mg £933 for 28 tablets of 50 | £1,7500 for 56 tablets of | £3750 for 50 mg (10ml) | £34.75 for 10 vials of
(4ml) and mg and £1400 for 28 240 mg and £15,000 for 200 mg | 100 mg, £48.21 for 10
£1,097 for 100mg | tablets of 75 mg Source: MIMS April2015 | (40ml) vials of 200 mg and
(10 ml) Source: MIMS April2015 Source MIMS April 2015 | £20.05 for 1 vial of 500
Source; the mg. '
company’s Source; eMit December

5 page 25

submission, table

2014

See summary of product characteristics for details on adverse

reactions and contraindications.
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Comments from consultees

Consultees commented that melanoma is a serious condition that is
becoming increasingly more common in the UK and has a worrying
effect on patients and their families, particularly for patients who are
young or have young families. The disease affects different people in
different ways and the severity of symptoms depends on the extent of
the disease. Consultees noted that the patients value the access to the

newer treatments for melanoma that allow them to live longer.

Consultees commented that there is no significant geographical
variation in the clinical management of advanced melanoma but
variation exists in the centres where clinical trials are ongoing.
Consultees noted that first-line treatment depends on various factors
such as presence of BRAF mutation, performance score, anatomical
sites, the bulk of disease, and the speed of disease progression.
Consultees noted that variation also exists in the sequencing of
treatments For people who have melanoma with BRAF V600 mutations
(BRAF mutation-positive disease), treatment options include a BRAF
inhibitor (vemurafenib or dabrafenib) CTLA4 inhibitors (ipilimumab) and
or cytotoxic chemotherapy (dacarbazine). For people with melanoma
that does not have a BRAF V600 mutation (BRAF mutation-negative or
‘wild type’ disease) treatment options include ipilimumab and

dacarbazine.

For BRAF mutation-positive disease, consultees highlighted that BRAF
inhibitors have high response rate (approximately 70%), and moderate
rate of adverse reactions, and provide a moderate (approximately 7
month) progression-free survival advantage. On the other hand,
ipilimumab has low response rate (approximately 14%) and a higher
rate of adverse reactions, but people whose disease responded have a

durable response (lasting years) and improved overall survival.
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Dacarbazine has a low response rate (approximately 10%), and short
duration of response (nearly 3 months) but is associated with a

relatively low rate and severity of toxicities.

Consultees commented that in the UK, melanoma is treated at tertiary
referral centres where nivolumab will be prescribed by oncologists and
will be administered in chemotherapy day units with similar
administration costs to ipilimumab. Consultees anticipated that with the
availability of nivolumab, chemotherapy units will come under
significant capacity pressure because unlike ipilimumab that is given at
3 weeks interval for a total of 4 doses, nivolumab is given at 2 weeks
interval until disease progression, which could be up to 2 years or even
more. However consultees also acknowledged that because of
significantly lower toxicity profile compared with ipilimumab, treatment
with nivolumab will require less additional resources to manage severe
adverse reaction however due to autoimmune toxicities, specialists’
input (for example gastroenterologists, endocrinologists, etc.) may be

needed.

Clinical-effectiveness evidence

Overview of the clinical trials

4.1

The company's systematic review of clinical effectiveness identified 3
relevant phase 11l randomised controlled trials (RCTs) for nivolumab
monotherapy. The company also included a phase 1 dose escalating
study CheckMate 033 as supporting evidence. In the phase lll trials,
nivolumab (3mg/kg intravenous infusion [IV]) was administered every 2
weeks. All are currently ongoing for extended follow-up period. The

trials differ in their populations and comparators as follows:

e CheckMate 066 was a multicenter, international (no centres in the
UK), double-blind RCT that compared nivolumab (n=210) with
dacarbazine (DTIC) 1000mg/m? IV every 3 weeks (n=208), in

people with untreated advanced melanoma without a BRAF
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mutation. After data-lock period, 17 months from the start of the
study, the protocol was amended, all patients were unblinded and
patients randomised to the DTIC group were allowed to cross over

to receive nivolumab.

e CheckMate 067 trial was a multicenter, international (7 UK
centres), double-blind RCT that compared nivolumab monotherapy
(n=316 [27 from UK]) or nivolumab combined with ipilimumab
(n=314) with ipilimumab monotherapy 3mg/kg IV every 3 weeks
(n=315 [36 from UK]) in people with untreated advanced melanoma
with and without the BRAF mutation. The company did not present
results of nivolumab plus ipilimumab combination arm because it

did not fall within the scope of the appraisal.

e CheckMate 037 trial was a multicentre, international (5 UK
centres), open-label RCT that compared nivolumab (n=272 [32
from the UK]) with the investigator's choice of chemotherapy (ICC)
(n=133 [11 from the UK]) , in people with

» BRAF mutation negative advanced melanoma that has

progressed on or after ipilimumab and

» BRAF positive advanced melanoma that has progressed on
or after ipiimumab and a BRAF inhibitor (vemurafenib or
dabrafenib).

ICC comprised DTIC or carboplatin plus paclitaxel.

For details of the trials’ designs see company’s submission Table 10

(page 45)

4.2 The company stated that in the trials, baseline demographics and
disease characteristics were generally well balanced and noted the
exception of a higher proportion of patients with a history of brain
metastases (19.5% vs. 13.5%) and elevated LDH (51.1% vs. 34.6%) in
the nivolumab arm of CheckMate 037. For details of baseline patients
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characteristics in trials see table 13 of the company’s submission (page
65 to 68).

ERG comments

4.3

4.4

4.5

4.6

The Evidence Review Group (ERG) commented that the company’s
systematic review was good quality and identified all relevant RCTSs.
The CheckMate RCTs were well-designed and well-conducted and

provide appropriate evidence for clinical-effectiveness of nivolumab.

The ERG noted that because all 3 RCTs are ongoing many results
(notably for overall survival) presented by the company to be interim
and therefore uncertain. Further follow-up results are expected later
this year or next year (see table 53 of the company’s submission, page
150).

The ERG noted that in CheckMate 66 patients randomised to
nivolumab arm were slightly younger (mean age years [SD]; 61.6 [13.0]
vs. 63.7[12.6]) and had better Eastern Cooperative Oncology Group
(ECOG) performance status (% with ECOG PS =0; 70.5% vs. 58.2%)
than the patients in the comparator arm (DTIC). Similarly patients
randomised to nivolumab arm in CheckMate 67 were slightly younger
(mean age years [SD]; 58.7 [13.9] vs. 60.8 [13.2]) than the comparator
ipilimumab arm. The ERG also noted that more patients randomised to
nivolumab arm in CheckMate 37 had better ECOG performance status
than the comparator arm (ICC) (% with ECOG PS =0: 59.6% vs.
63.2%).

The ERG was overall satisfied with the company’s statistical approach
for analysing trial results but noted that method of data censoring was
not reported for the primary outcomes in CheckMate 037. The ERG
further noted in this trial a number of patients randomised to
comparator (ICC) arm withdrew consent that resulted in an imbalanced

attrition.
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4.7 Overall survival data were only available from CheckMate 066 trail. In

CheckMate 067 and CheckMate 037 trials, the required minimum

follow-up period was not reached or an insufficient number of events

(deaths) had occurred at the time of analyses. The results of overall

survival from CheckMate 066 based on intention-to-treat analyses are

summarised in table 3.

Table 3 Overall survival in CheckMate 066

Hazard ratio

(95% CI) p
Outcomes Nivolumab (n=210) | DTIC (n=208) value
Events (death) n 0.42 (0.30, 0.60)
(%) 50 (23.8) 96 (46.2) <0.001
Median (50%) Not
survival (months) Not reached 10.84 applicable
75% survival
(months) 10.3 5.2 Not reported
6 months survival Not
rate 84.1% 71.8% significant
12 month survival
rate 72.9% 42.1% <0.05

Based on table 15 of the company’ submission (page 72) and table 6 of the ERG

report (page 49)

Cl = confidence interval; DTIC = dacarbazine

4.8 Progression-free survival (PFS) is reported for all 3 trials and was

defined as time interval between the randomisation and disease

progression or death. The reported results are collated in table 4. The

company stated that the PFS analysis was conducted using RECIST

criteria that do not allow for consideration of “pseudo-progression” as a

result of the immuno-oncology mechanism of action of nivolumab

where in some instance tumour may temporarily appear to progress
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(see the company’s submission, section 2.1, Figure 4 page 24). For
this reason in all the trials, patients treated with nivolumab therapy
could continue treatment beyond initial Response Evaluation Criteria in
Solid Tumors (RECIST)-defined progression (where progression is
assessed based on tumour size and/or the appearance of new lesions)
if they were considered by the investigator to be experiencing clinical

benefit and tolerating the study drug.

4.9 The company considered relatively small PFS gain with nivolumab in
CheckMate 037 trial, inconclusive because it could have been biased
because of imbalances in the prognostic factors between trial groups
(see section 4.2) and high withdrawal rates in the comparator arm
(section 4.6).

4.10 Objective response rate (ORR) was the primary outcome in CheckMate
037 and a secondary outcome in CheckMate 066 and CheckMate 067.
ORR was defined as the proportion of patients with complete or partial
response. Tumour response was assessed according to Response
Evaluation Criteria in Solid Tumours (RECIST) by trial investigators or
an independent radiological review committee (IRRC). In CheckMate
066 and CheckMate 067, tumour response was assessed by the
investigators and included all patients randomised (ITT population). For

results see table 5.

411 In CheckMate 037, treatment response was assessed separately by
IRRC and by investigators. IRRC analysed responses by both per
protocol (PP) population and ITT population. The results are presented
in table 6. The company’s submission also included ORR by
investigator’s assessment (see company’s submission table 19, page
84).

412 The company presented changes in tumour burden as ‘waterfall plots’
see company’s submission figures 15 (page 79), 17 (page 82) and 20

(page 86). The waterfall plots demonstrated that more patients in the
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nivolumab arm experienced a reduction in tumour size, and achieved at
least a partial response, compared with the patients in the comparator

groups.
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Outcome CheckMate 066 CheckMate 067 CheckMate 037
Nivolumab | DTIC Hazard Nivolumab | Ipilimumab | Hazard Nivolumab | ICC Hazard
(n=210) (n=208) ratio (95% ratio (95% ratio (95%
Cl) p value Cl) p value Cl) p value
Progression-free survival
Events, n (%) | 108 (51.4) | 163 (78.4) |0.43 174 (55.1) | 234 (74.3) | 0.57 71 (58.2) | 26 (43.3) 0.82,
(0.34 to (0.43, 0.76) 99.99% ClI
0.56) <0.001 0.32to
<0.001 2.05
Median PFS | 5 06 2.17 <0.05 6.9 2.9 <0.05 4.67 4.24 Not
(months) significant
PFSrate at6 | 48.09% 18.5 <0.05 Not Not reported | Not 48 34 <0.05
months reported reported
PFSrate at | 41.8% Not Not Not Not reported | Not Not Not Not
12 months produced * | reported reported reported reported reported reported

Based on the table 16, and narrative summary of the company’ submission (page 74,76 and 77 ) and table 6 of the ERG report (page 49)
Cl = confidence interval; DTIC = dacarbazine
* all PFS times were less than 12 months
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Outcome CheckMate 066 CheckMate 067
Nivolumab (n=210) DTIC (n=208) Nivolumab (n= 316) Ipilimumab (n= 315)
Objective response rate (ORR)
Responders, n (%) 84 (40.0) 29 (13.9) 138 (43.7) 60 (19.0)
Complete response, n (%) 16 (7.6) 2 (1.0) 28 (8.9) 7(2.2)
Partial response, n (%) 68 (32.4) 27 (13.0) 110 (34.8) 53 (16.8)

Unweighted ORR difference, % (95%
Cl)

26.1 (18.0, 34.1)

24.7 (not reported)

Estimated odds ratio (95% CI)
p-value

4.06 (2.52, 6.54)
<0.0001

3.40 (2.02, 5.72)
<0.0001

Duration of response

Median (range), months

Not reached
(0.0, 12.5)

5.98 (1.1, 10.0)

Not reached

Not reached

Time to treatment response

Median (range), months

2.10 (1.2, 7.6)

2.10 (1.8, 3.6)

2.8 (2.3, 12.5)

2.8 (2.5, 12.4)

Cl = confidence interval; CR = complete response; DTIC = dacarbazine; ORR = Objective response rate; PR; partial response rate. Based on
the table 8 of the ERG report (page 52), Response rates assessed by investigators and included all randomised patients (ITT)
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Table 6 Response rate CheckMate 037 — intention to treat and pre protocol analyses

Outcome CheckMate 037 (ITT analysis) CheckMate 037 (PP analysis)

Nivolumab (n=122) ICC (n=60) Nivolumab (n=120) ICC (n=47)

Objective response rate (ORR)

Responders, n (% 38 (31.1 5(8.3

P (%) ( ) (8:3) 38 (31.7) 5 (10.6)
Complete response, n (%) 4(3.3) 0 4(3.3) 0
Partial response, n (%) 34 (27.9) 5 (8.3) 34 (28.3) 5 (10.6)
Unweighted ORR difference, % (95% CI) 22.8 (10.5, 32.7) 21.0 (6.8, 31.7)

Duration of response

Median (range), months Not reached (0.0, 12.5) 5.98 (1.1, 10.0)
Not reached (1.4+, 10.0+) 3.5(1.3+, 3.5)

Time to treatment response

Median (range), months 2.10 (1.2, 7.6) 2.10 (1.8, 3.6)
2.1(1.6,7.4) 3.5(2.1,6.1)

ClI = confidence interval; CR = complete response; DTIC = dacarbazine; ITT = intention-to-treat; ORR = Objective response rate; PP = per-

protocol; PR; partial response rate. Based on the table 8 of the ERG report (page 52). Response was measured by IRRC.
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Patients in nivolumab arms of all 3 trials continued to receive treatment
after disease progression if they were having clinical benefit and were
tolerating the treatment. In all the three trials progression was defined
by RECIST criteria (version 1.1) and suitability for treatment
continuation was determined by the trial investigators. Many of these
patients had a response (developed or maintained a target lesion
reduction of >30% compared to baseline) after initial RECIST defined
progression (see table 7).

Table 7 Post RECIST progression response

CheckMate 066 CheckMate 067 CheckMate
037
Nivolumab | DTIC Nivolumab | Ipilimumab | Nivolumab
Patients treated 54 49 86 99 37
post-progression, n
Responders, n (%) | 12 (22.2) 2(4.1) Not Not reported | 10 (27.0)
reported

Based on table 9 of the ERG report (page 54)

ERG Comments

4.14

4.15

The ERG agreed with the company that the observed imbalances
between patient groups in CheckMate 037are likely to introduce bias
against the nivolumab. However the ERG was not convinced with the
company’s explanation, that the RECIST criteria may have resulted in
false-positive progression assessments in the nivolumab arm of
CheckMate 037, noting that the same criteria were also used in
CheckMate 066 and CheckMate 067, where nivolumab was associated

with statistically significantly better PFS than the comparators.

For post-progression treatment response in CheckMate 066, the ERG
found that figures reported in the published paper (31% vs. 16%) was
different from that reported in the company’s submission (22.2% vs.

4.1%) and the reason for this discrepancy was not clear.
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Health related quality of life

4.16

4.17

4.18

4.19

Health related quality of life was assessed using the European
Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30) in all 3 trials and the
EuroQol-5 dimension questionnaire (EQ-5D) in CheckMate 066. Health
related quality of life was assessed on days 1, 15, 22 and 29; 9 weeks
from randomisation; every 6 weeks thereafter for the first 12 months;
and at follow-up visits 1 and 2. The company included health related

quality of life results only from CheckMate 066.

EORTC-QLQ-C30 global health status scores at baseline were similar
in both treatment groups (nivolumab, 66.9; DTIC, 64.4). During the trial,
EORTC QLQ-C30 subscale scores generally did not change over time
for either treatment group. The exceptions with clinically meaningful
improvements in quality of life in the nivolumab arm(defined as a
minimally important difference of 210 points) were emotional (week 55,
+13.0; week 61, +12.8) and social (week 55, +10.5) functioning scales

at certain time points.

The company’s submission reported a small deteriorating effect on
daily activities, sleep, appetite loss, diarrhoea, pain, nausea and fatigue
subscales in patients treated with DTIC, which was not seen in the
nivolumab arm. However, overall symptom burden was limited and

remained relatively stable over time across the two treatment groups.

EQ-5D utility scores at baseline were similar in both treatment groups
at 0.778 for nivolumab and 0.711 for DTIC. Improvements from
baseline in EQ-5D utilities were greater in the nivolumab versus DTIC
(p=0.045) with improvements noted from week 7 (0.027; p=0.011
[n=132]) through week 49 (0.045; p=0.034 [n=38]) in the nivolumab
group. Clinically meaningful changes (defined as a minimally important
difference of 20.08 points) were also observed with nivolumab at some
time points.EQ-5D visual analogue scale (VAS) scores at baseline

were also similar in both treatment groups at 70.9 for nivolumab and
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69.1 for DTIC. Significant improvements from baseline in EQ-5D VAS
scores were observed at weeks 25, 31, 37, 49 and 61 (p<0.03) in the
nivolumab group. Clinically meaningful changes (defined as a minimally
important difference of 27 points) were also observed with nivolumab at

some time points.

4.20 The company used a Cox proportional hazard regression model to
determine the time from randomisation to first deterioration and first
improvement in quality of life (as defined by the minimally important
difference for that scale applied at the individual patient level). The
resulted are presented in the company’s submission table 20 (page 88)
showing that quality of life with nivolumab was significantly less likely to
deteriorate before DTIC for the following items:

e EORTC QLQ-C30 global health (HR=066; p=0.021), physical
functioning, role functioning, emotional functioning, cognitive
functioning, social functioning, nausea and vomiting, pain,

dyspnoea, insomnia, appetite loss, and constipation
e EQ-5D utility index score (HR=0.55; p=0.002)

4.21 In addition, nivolumab was significantly more likely to lead to

improvement in quality of life before DTIC for the following items:

e EORTC QLQ-C30 global health (HR=1.52; p=0.043), physical
functioning (HR=1.92; p=0.027), fatigue (HR=1.69; p=0.008), and
dyspnoea (HR=2.20; p=0.013)

e EQ-5D utility index score (HR=1.86; p=0.002)

4.22 At clarification stage, the company provided additional health-related
quality of life data for CheckMate 066 which demonstrated that EQ-5D
utility index scores and EORTC QLQ-C30 global health status scores,
were consistently higher for nivolumab than DTIC. However, there were

no consistent differences between nivolumab and DTIC for change
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from the baseline and there was also no improvement from baseline for

the nivolumab arm.

ERG comments

4.23

The ERG agreed that treatment with nivolumab did not reduce the
health-related quality of life, and concluded there was also no evidence
that nivolumab led to a consistent and sustained improvement in

health-related quality of life.

Subgroup analyses

4.24

The company included subgroup analysis for CheckMate 066 in the
main submission (see section 4.8, page 89) and from CheckMate 067
and 037 in the Appendix 7 (page 78). The outcomes selected for the
subgroup analysis were overall survival for CheckMate 066,
progression-free survival for CheckMate 067 and objective response
rate for CheckMate 037. In all reported subgroup analyses, outcomes
were numerically better in patients treated with nivolumab than the
comparators. These differences were statistically significant in most

subgroups except,

e In CheckMate 066; people with ECOG PS 1 and people with stage

[l disease

e In CheckMate 067; women, people from US, rest of the world
(other than US, EU and Australia), people with BRAF600 positive
melanoma, people ageing 75 years or more, people with LDH level

more than twice of upper limit.

¢ In CheckMate 037; people with BRAF600 positive melanoma,
people with confirmed previous anti CTLA-4 treatment benefit,
people with metastases stage M1C, men, people from rest of the
world (except US), people with ECOG PS 1, people with LDH level
more than twice of upper limit, people with PDL -1,status negative

or intermediate.

National Institute for Health and Care Excellence 25 of 59

Premeeting briefing — Nivolumab for treating advanced (unresectable or metastatic) melanoma

Issue date: November 2015



CONFIDENTIAL

4.25 The subgroup analyses by BRAF mutation status for CheckMate 067

and CheckMate 037 was available from the forest plots in the

company’s submission appendix 7 (Figure 3, page 78 and Figure 4

page 80). Please note that CheckMate 066 trial only included patients

with BRAF mutation-negative disease. The results are summarised in

table 8, which showed that the magnitude of benefit with nivolumab

was more in people with BRAF negative melanoma. The differences

between nivolumab and the comparator were statistically significantly

better only in people with BRAF mutation-negative melanoma.

Table 8 Subgroups based on BRAF mutation status

Outcome BRAF mutation-positive subgroup BRAF mutation-negative
subgroup
Nivolumab Comparator Nivolumab Comparator

CheckMate 067
Progression free survival (a priori analysis)
Events (death
or . 58.2 66.0 53.7 78.1°
progression),
%
Median PFS 5.62 4.04 7.98 2.83
months
HR 95% CI 0.77 (0.54 t01.09) 0.50 (0.39 t0 0.63)

CheckMate 037

Objective response rate (a priori analysis)

Responders,
(%)

23.1

9.1

34.0

111

Unweighted
ORR
difference, %
(95% CI)

14.0 (-17.1 to 34.4)

22.9 (6.2 to 35.0)

Based on the ERG report table 12 (page 63) and table 13 and Appendix 7 of the company’s
submission (page 77 and 79).

a: calculated by

ERG
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Since nivolumab is an inhibitor of programmed cell death-1 receptor,

the company presented subgroup analyses based on the expression of
PDL-1 receptors (PD-L1-positive [ 5% expression] and PD-L1-

negative/indeterminate [< 5% expression]). The results are summarised

in table 9 below.

Table 9 Subgroups based on PD-L1 receptor expression

Outcome PD-L1-positive subgroup PD-L1-negative/indeterminate
subgroup
Nivolumab Comparator Nivolumab Comparator
CheckMate 066
Overall survival (a priori analysis)
Events 14.9 39.2 28.7 50.0
(death), %
Median Os | Not reached 12.39 Not reached 10.22
months
HR 95% CI 0.30 (0.15, 0.60) 0.48 (0.32, 0.71)

Objective response rate (post-hoc analysis)

10.8

Responders, 52.7 33.1 15.7
(%)
CheckMate 067
Progression-free survival
Median PFS 14.0 3.9 5.3 2.8
months
Objective response rate (post-hoc analysis)
Response 57.5 21.3 41.3 17.8
rate %
Odds ratio 5.03 (24410 10.37) 3.25 (2.05 t0 5.13)
(95% ClI)

CheckMate 037

Objective response rate (post-hoc analysis)

Responders,

43.6

9.1

20.3

13.0
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(%)

Unweighted 34.5 (12.2, 49.2) 7.3 (-13.4, 21.5)

ORR
difference, %
(95% CI)

Based on the company’s submission table 21, 22 (page 90) and Appendix 7 of the
company’s submission (page 77 and 79).

ERG comment

4.27 The ERG commented that some of these subgroups are very small and

therefore results should be interpreted with caution.

Meta-analyses

4.28 The company did not combine the trial results in a meta-analysis. The
company justified its decision noting the differences across the trials in
the populations (previous treatment experience; BRAF mutation status)

and the comparison group (DTIC, ICC and ipilimumab).
ERG comments

4.29 The ERG agreed with the company that differences between the trials
in would not allow a meaningful meta-analysis particularly because

there was not a common comparison group.

Indirect and mixed treatment comparisons

4.30 The company conducted indirect treatment comparisons to estimate
the relative efficacy between nivolumab and the comparators for
economic analysis. The company identified 44 trials of DTIC,
dabrafenib, vemurafenib, ipilimumab and nivolumab and presented a
‘broad evidence’ network diagram (see the company’s submission
Figure 23, page 95). The company included only those trials that
reported data on overall survival in the network and therefore, excluded
2 nivolumab trials (CheckMate 067 and CheckMate 037) as well from

its indirect comparison.
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4.31 The company stated that a mixed treatment comparison, combining
nivolumab with all comparators within 1 network meta-analysis was not

possible for following reasons;

e BRAF inhibitors, palliative chemotherapy and immunotherapies
have different mechanism of action; therefore an assumption of a
constant difference between treatment-effects would not be

reasonable (non-proportional hazards between treatments).

e There were high levels of crossover in the BRAF inhibitor trials and
subsequent ipilimumab use. The company considered that
because of the crossover, using a common comparator for BRAF

inhibitors and nivolumab (that is DTIC), was ‘problematic’.

e The company also noted that trial designs were not homogenous
particularly in terms of line of therapy (first or subsequent) and

difference in population (BRAF status).

4.32 The company therefore conducted 2 separate indirect comparison

according to the type of comparators:
e comparison with ipilimumab and palliative chemotherapy
e comparison with BRAF inhibitors.

4.33 The company made following assumptions, stating that these have
been accepted by the Appraisal Committee during previous NICE

appraisals:

e DTIC and GP100 (glycoprotein 100) are equivalent, and both are
equivalent to palliative chemotherapy. The company also included
the results of published meta-analyses to justify this assumption,

see the company’s submission (page 99) for detalils.

e Line of treatment does not affect treatment effectiveness

independently (not an independent prognostic factor)
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e The treatment effects for nivolumab and ipilimumab are not
different for BRAF mutation-negative and BRAF mutation-positive

melanoma.
e ipilimumab +gp100 is equivalent to ipilimumab

4.34 The network for comparing nivolumab with ipilimumab and palliative

chemotherapy included following trials;

e CheckMate 066; compared nivolumab with DTIC (the company

considered DTIC equivalent to palliative chemotherapy)

e MDX010-20; compared ipilimumab, ipilimumab + gp-100 and gp-
100

e CA184-024 that compared ipilimumab plus DTIC vs DTIC: Note:
this trial evaluated a higher dose of ipilimumab (10mg/kg) than the
licensed dose (3mg/kg). The company used data from CA184-024

trial, in a scenario analyses.

Figure 2 Network for indirect comparison with ipilimumab

pimamab \  MDXo1020 [ "\ CheckMate [ )\
Imgkg+gp100 DTIC or | 066 Nivolumab
and [pilimumab | 100
\ 3mgkg \ ap
4.35 For comparing nivolumab with BRAF inhibitors, the company included

following trials in the network;
e CheckMate 066: compared nivolumab with DCIT
e BRIM-3: compared vemurafenib with DTIC

e BREAK-3: compared dabrafenib with DTIC
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Figure 3 Network for indirect comparison with BRAF inhibitors

Vemura- | Dabrafenib
fenib
BRIM-3
BREAK-3
DTIC Checktate Nivolumab
00
4.36 The company used patient-level data from nivolumab ipilimumab and

DTIC from trials. For BRAF inhibitors, the company estimated ‘psuedo
patient-level data’ from the published Kaplan—Meier using ‘digitalising
software’ and the Guyot (2012) method. The company used these data

to inform covariate-adjusted parametric survival models.

4.37 The company stated that data on overall survival for nivolumab from
CheckMate 066 were immature and therefore extrapolations were likely
to be uncertain. The company therefore, used alternative outcomes for
instance time to progression (TTP), pre-progression survival (PrePS)
and post-progression survival (PPS) instead of overall survival and
progression free survival for nivolumab and ipilimumab. For
vemurafenib and dabrafenib, the company used overall survival and

progression free survival data.

4.38 The company then fitted parametric survival curves for each outcome.
The company stated that it adjusted each model for the covariates
(prognostic factors) and also included trial indicator as a covariate in
the survival models. The company stated that including trial indicator as
a covariate meant that the treatment effect estimated from adjusted
parametric curves can be considered relative treatment effects
controlling for the study effect. The company considered its approach

(of using the patient level data and covariate-adjusted parametric
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survival curve), was similar to using summary-level relative treatment
effects and a common comparator in the ‘traditional’ adjusted indirect

comparator approach.

The company obtained the best fitting survival function for each
treatment for the outcomes required for economic modelling. For
details on parametric curves for each outcome used in the economic

model see sections 5.8 t0 5.12.

To check the validity of its approach, the company compared the
relative effectiveness between nivolumab and ipilimumab obtained by
its approach with a traditional approach of adjusted indirect
comparisons. The company constructed adjusted indirect comparisons
between nivolumab and ipilimumab for the endpoints TTP post 100
days, PPS, OS, and PFS. The company presented results of the
adjusted indirect comparisons are shown in the company’s submission
table 36 (page 115). A comparison between the hazard ratios obtained
from adjusted indirect comparison (traditional) and the company’s

approach is shown in table 10.

Table 10 Comparison of Hazard ratio obtained by traditional indirect comparison and
the company's approach

Outcome

Hazard ratio (95% CI) nivolumab vs ipilimumab

Traditional approach (adjusted Company’s approach
indirect comparison) (covariate adjusted survival
curves) Weibull for both
nivolumab and ipilimumab

TTP Post 100 days

0.37 (0.17, 0.81) 0.38 (0.18, 0.84)
PPS 0.92 (0.56, 1.53) 0.95 (0.58, 1.55)
oS 0.55 (0.36, 0.84) 0.62 (0.41, 0.94)
PFS 0.58 (0.42, 0.80) 0.59 (0.43, 0.80)

Key: OS, overall survival; PFS, progression-free survival; PPS, post-progression survival;
TTP, time to progression.

Based on the company’s submission, table 36 (page 115-116)
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441 The company concluded that that nivolumab was better than
ipilimumab with respect to overall survival and progression free
survival. The company also stated that further exploration showed that
relative treatment benefit of nivolumab compared to ipilimumab is

mainly in delaying time to progression.
ERG comments

4.42 The ERG noted that the company’s indirect comparisons were based
upon a number of assumptions and covariate-adjusted survival data
extrapolations. The ERG considered most of these assumptions
reasonable and agreed with the company that they have been

accepted in previous NICE appraisals.
4.43 The ERG was mainly concerned with 2 assumptions,

e that previous melanoma treatment experience does not have an
independent impact on treatment effect in advanced melanoma,

and

e that there is no difference between treatment effects by BRAF
mutation status. The ERG noted that, pre-planned sub-group
analyses in the CheckMate 067 and CheckMate 037 trials showed
that BRAF mutation-negative patients had better outcomes (PFS
and ORR, respectively) relative to comparators than BRAF

mutation-positive patients.

4.44 The ERG did not agree with the company’s choice of the best fit
parametric curve for many outcomes for details please see sections
5.22 and 5.24.

Non-randomised evidence

4.45 The company included a non-randomised, dose-escalation study,
CheckMate 003, in its submission. CheckMate 003 was a phase | study
evaluating safety of nivolumab in patients with solid tumours, including
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melanoma (n=107) (see the company’s submission section 4.11, page
121-133). In the cohort of patients with advanced melanoma treated
with licensed dose of nivolumab (3mg/kg) (n=17), median overall
survival was 20.3 months and median duration of response to
treatment was approximately 2 years. The company stated that results
from CheckMate 003 support the long-term clinical benefit with
nivolumab and the assumption that maximum duration of treatment

with nivolumab will be 2 years.

ERG comments

4.46

The ERG commented that the results of CheckMate 003 should be
interpreted with caution because the sample size for the relevant dose

cohort was very small (n=17 only).

Adverse effects of treatment

4.47

4.48

The company presented detailed adverse event data from 3RCTs in
section 4.12.2 (page 134-145) of its submission. These results are
summarised in table 11. The company stated that adverse events
observed in the trials were mild and transient in most patients and
generally manageable according to established algorithms outlined in
safety management guidelines and the summary of product

characteristics.

The company highlighted that in CheckMate 067, nivolumab was
associated with a favorable safety profile compared to ipilimumab,

particularly for common immune system related adverse events.

ERG comments

4.49

The ERG noted that most of the patients (more than 93%) in the trials
experienced adverse events, regardless of the drug. The ERG noted
that in Checkmate 067, a higher proportion of patients discontinued
treatment due to adverse events of any grade (nivolumab: 13.7%;
ipilimumab: 22.5%) compared to CheckMate 066 (nivolumab: 6.8%;
DTIC: 11.7%) and CheckMate 037 (nivolumab: 9.3%; ICC: 11.8%). The
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ERG highlighted that the company did not explain these differences

between the trials.

4.50 The ERG noted that most frequently reported treatment related
adverse events in the nivolumab groups of the trials were fatigue,

pruritus, rash, diarrhoea, and nausea.
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Table 11 Percentage of patients with adverse events

CheckMate 066 CheckMate 067 CheckMate 037
Nivolumab DTIC Nivolumab Ipilimumab Nivolumab ICC
(n=206)? (n=205) (n=313)% (n=311)* (n=268)? (n=102)*

Any Grade | Any Grade | Any Grade | Any Grade | Any Grade | Any Grade
grade |3-4 grade | 3-4 grade |3-4 grade | 3-4 grade | 3-4 grade |3-4

All AEs, n (%) 93.2 34.0 94.6 38.0 99.4 43.5 99.0 55.6 95.1 34.3) 93.1 43.1

TRAES, n (%) 74.3 11.7 75.6 17.6 82.1 16.3 86.2 27.3 67.5 9.0 79.4 31.4

All SAEs, n (%) |31.1 20.9 38.0 26.3 36.1 28.1 52.1 38.3 44.0 29.1 21.6 15.7

TRSAES,n(%) |4, |58 |88 |59 80 |58 222 |164 |63 |45 |98 |88
E%%d)”e 0AES, l6g |58 |11.7 |93 [137 |86 |225 |199 |93 |71 |118 |49
DC due to

TRAES mOe |24 |19 |34 |24 |77 51 [148 [132 |22 |22 |78 |29
Deaths relating 0 0 1 n 0 0

to study drug, n

AEs = adverse events; DC = discontinuation; DTIC, dacarbazine; ICC = investigator's choice chemotherapy SAEs, serious adverse
events; TRAEs, treatment-related adverse events; TRSAES, treatment related serious adverse events.

& Patients who received at least one infusion of nivolumab or comparator drug (DTIC / ipilimumab / ICC).
Based on table 14 of the ERG report (page 65)
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Cost-effectiveness evidence

Model structure

5.1

5.2

5.3

5.4

The company presented a new (de novo) semi-Markov survival model
of nivolumab for 2 subpopulations: people with previously untreated
BRAF-mutation-negative disease (compared with DTIC and
ipilimumab) and people with previously untreated BRAF-mutation
positive disease (compared with dabrafenib, ipilimumab and
vemurafenib. The model adopted a lifetime horizon of 40 years and a
cycle length of 1 week. The model perspective was the NHS and
Personal Social Services, and costs and benefits were discounted at a

rate of 3.5% per year.

The model had 3 health states: pre-progression, progression and death
(see Figure 2). The transition from progression-free to progression was
derived from time to progression (TTP), and transition from
progression-free to death from pre-progression survival (PrePS)
outcomes from relevant clinical trials. The death rates for patients in the
progression state were derived from post-progression survival (PPS)

data.

For modelling utility; the company further divided both progression-free
and progressed states into 2 states as follows;

e 230 days before death, and

e <30 days before death

For modelling resource use, the model adopted 4 states as follows

first year after treatment initiation;

second year after treatment initiation,

third and subsequent years after treatment initiation,
12 weeks before death (palliative care)
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Figure 4: Economic model structure (simplified) (Figure 49 of the company’s submission (page 155)
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ERG comments

5.5 The ERG commented that the structure of the model was consistent
with the disease pathway and the methods applied in the economic
analyses were appropriate and reported transparently and followed the

methodological guidance stipulated in the NICE reference case.
Model details

Modelling of clinical effectiveness

5.6 The clinical effectiveness estimates of nivolumab used in the model
were based on the CheckMate 066 trial. The company conducted
covariate-adjusted indirect comparisons between comparators using
patient-level data from CheckMate 066 (for nivolumab and DTIC) and
MDX010-20 (ipilimumab and GP100). The company considered GP
100 equivalent to palliative chemotherapy (DTIC). The company used
alternative data for efficacy of ipilimumab and DTIC from CA184-024

trial as scenario analysis.

5.7 For BRAF 600 inhibitors (vemurafenib and dabrafenib), the company
assumed that both are equally effective. The company used
effectiveness data from vemurafenib trial (BRIM-3) in the base-case

trial and used data from dabrafenib (BREAK 3) in a scenario analysis.
Survival Curve fitting
BRAF mutation negative disease

5.8 For TTP, the Kaplan Meier data from CheckMate 066 (nivolumab) and
MDX010-20 (ipilimumab) were used for the first 100 days followed by
fitted parametric curves. The company considered that Gompertz
distribution to be the best fit in the base case and tested the impact of

using other curves on cost-effectiveness results in scenario analyses.

5.9 The company modelled PrePS using Kaplan-Meier data adjusted by
covariates for the length of the trial follow-up. The company stated that
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none of the fitted curves provided an acceptable visual fit to the

observed data.
BRAF mutation-positive disease

5.10 For nivolumab and ipilimumab, the company used the same methods
used for deriving transition probabilities as in BRAF mutation-negative
disease (as described above) except that the baseline patient
characteristics were taken from the BRIM-3 trial (vemurafenib, see
table 12). For BRAF inhibitors, the company assumed that vemurafenib
had an equal efficacy as dabrafenib based on the NICE TA321 where
the Appraisal Committee accepted that vemurafenib and dabrafenib
have approximately equal efficacy. The company used fitted survival
curves to Kaplan-Meier data for progression free survival and overall
survival from BRIM-3 trial. The company used data from dabrafenib

trial BREAK 3 in a scenario analysis.

5.11 Individual patient data from the vemurafenib BRIM-3 were not
available. The company generated ‘pseudo patient-level data’ from
published Kaplan-Meier curves of the BRIM-3 trial using digitisation
software. The company then fitted parametric curves the pseudo-
patient data and considered the log-normal and generalised-gamma
distributions best fit for overall survival and PFS respectively. The
proportions of patients in the model in the progression-free, progressed
and dead health states were calculated directly from the PFS and OS

survival curves by the area under the curve method.

5.12 Please see company’s submission sections 5.3.2 to 5.3.7 (page 165-

180) for details of curve fitting exercise.
Long-term extrapolation

5.13 The survival methods outlined above are applied in the model for the
first 2 years of for DTIC and BRAF inhibitors and for the first 3 years for
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nivolumab and ipilimumab. Long-term overall survival was modelled

using the following data:

e American Joint Committee on Cancer -registry on long term
survival ; applied from year 2 onwards for BRAF inhibitors and
DTIC,

e long-term survival pooled from 12 ipilimumab studies; applied from

year 3 onwards for nivolumab and ipilimumab in the base case

e general England population mortality applied as background

mortality.

Treatment duration

5.14 The marketing authorisation of nivolumab recommends that treatment
should be continued as long as clinical benefit is observed or until
treatment is no longer tolerated based on the protocol of CheckMate
066 trial. It means that some patients could stop nivolumab treatment
prior to progression due to toxicity or patient preference, while other
patients (who are considered getting benefit clinically) could be treated
even after disease has progressed (as defined by RECIST criteria).
The model used parametric curves fitted to the time on treatment (TOT)
data from CheckMate 066 trial to calculate the proportion of patients
continuing to receive nivolumab in each cycle. In the base case, the
company used log-logistic curve fit for TOT and other parametric curve
fits were tested in the scenario analysis. The company assumed a
maximum duration of treatment with nivolumab of be 2 years and
explored the effect of varying the maximum duration of treatment in the
sensitivity analyses. The base-case model estimated that at 2 years,
23% patients with BRAF mutation-negative melanoma (see the
company’s submission, figure 61, page 179) and 20% with BRAF
mutation-melanoma see the company’s submission, figure 62, page

180) would still be receiving nivolumab.
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For dabrafenib, vemurafenib and DTIC the model assumes that
treatment will continue until disease progression in accordance with the
marketing authorisations. The company stated that although ipilimumab
is usually given for a maximum of 4 doses, patients could receive
ipilimumab for up to 16 doses as per marketing authorisation. The
company calculated proportion of patients receiving each dose in
induction 1(1 to 4) from the CA184-024 trial data, and proportion of
patients who required subsequent inductions (induction 2 to 4) from the
MDX010-20 trial data. The company stated that it used same estimated
in the NICE appraisal for ipilimumab (TA319).

The company assumed that the treatment effect of nivolumab is
maintained on discontinuation of therapy. The company stated that this
assumption was based on observational data from CheckMate 003 trial
and UK clinical expert opinion. The company conducted a range of
scenario analyses assuming that, after 2 years, 0%, 25%, 50%, 75%
and 100% of patients experience the same survival rate as estimated
for the DTIC arm (that is melanoma registry OS) and varied the

maximum treatment duration with nivolumab to up to 5 years.

The company based the patient characteristics in the model on the
CheckMate 066 trial for BRAF mutation-negative disease and from the
vemurafenib arm of the BRIM-3 trial for BRAF mutation-positive

disease (see table 12).

The model allowed subsequent treatment with ipilimumab for people
receiving, nivolumab and other comparator treatments except
ipilimumab. In the base case 29.7% and 22.0% people with BRAF
mutation-negative and BRAF mutation positive melanoma respectively,

received subsequent ipilimumab treatments.
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Table 12 Baseline characteristics for the modelled population

Patient characteristics

BRAF mutation-negative

BRAF mutation-positive

Mean age 63 56
% male 58.9% 59.0%
% under 65 47.8% 100%
Mean weight (kg) 78.7 78.7%
Mean body surface (m?) 1.9 1.92
% stage Mlc 61.0% 66.0%
ECOG status =0 64.5% 68.0%
% elevated LDH (>ULN) 36.6% 58.0%
% with brain metastases 3.6% 0%
% subsequent ipilimumab 29.7% 22 0%

treatment

Key: ECOG, Eastern Cooperative Oncology Group; kg, kilogram; LDH, lactate
dehydrogenase; m, metre; ULN, upper limit of the normal range.

Notes: ? Assumed the same as BRAF mutation-negative patients in the absence of

data.

Based on see table 59 and 60 of the company’s submission, page 165 and 173

Adverse events

5.19

The model included adverse events for endocrine disorder (any grade),

diarrhoea (grade 2+) and other adverse events (grade 3 +).The

company estimated proportions of patients experiencing these adverse

events from trial data. For nivolumab and DTIC, the company used

data from CheckMate 066. For ipilimumab, dabrafenib and

vemurafenib, the company used data from CheckMate 067, BREAK-3

and BRIM-3 trials respectively (see the company’s submission for

details, page 180). The values used in the model are summarised in

table 13.
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Table 13 Proportion of patients with adverse events and utility decrement
applied for adverse events in the model

Utility Modelled % of patients having AE

decrement Nivolumab | Ipilimumab | DTIC Dabrafenib | Vemurafenib
Endocrine -0.11 8.7% 6.6% 1.0% 0.0% 0.0%
disorder
(any
grade)
Diarrhoea -0.06 4.4% 12.7% 3.4% 0.0% 8.9%
(Grade 2+)
Other AEs -0.12 9.7% 14.7% 17.6% 21.2% 12.8%
(Grade 3+)
Overall utility -0.0239 -0.0325 -0.0236 -0.0279 -0.0218
decrements for each
treatment

Based on the company’s submission table 65 (page 188)

ERG comment

5.20

5.21

National Institute for Health and Care Excellence

The ERG considered that the company’s approach to model the clinical
effectiveness reasonable but complex and difficult for non-statisticians
to understand and therefore lack accessibility and transparency. The
ERG commented that that other, simpler, approaches may obtain
similar results. The ERG considered that the CheckMate 067 trial data,
if available, would have provided a direct comparison between
nivolumab and ipilimumab. The ERG notes that there is considerable
uncertainty around model results with respect to the assumptions
adopted for long-term OS and time on treatment for nivolumab.

The ERG noted that the company presented economic analyses only
for previously untreated melanoma although the marketing
authorisation also includes people who have had previous treatment.
The company had justified its approach noting that the line of treatment
did not independently impact treatment effect in advanced melanoma
and it had been accepted in previous NICE appraisals. The ERG
commented that using data from CheckMate 037 trial, economic

analyses for previously treated melanoma would have been possible.
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The ERG did not agree with the company’s choice of survival curve
used in the model for TTP for nivolumab. The ERG suggested that
other survival curves (instead of Gompertz) may be plausible for
nivolumab and used a Weibull distribution (best visual fit) in its

preferred scenario (see table 18).

The ERG questioned the company’s assumption that patients receiving
nivolumab would have similar long-term survival as ipilimumab (see
section 5.13). The ERG commented that extrapolation of survival data
from the CheckMate 67 trial would have been most appropriate method
for estimating long-term survival. In exploratory analyses the ERG
extrapolated long-term survival for nivolumab using a Gompertz

distribution in its preferred scenario (see table 18).

For BRAF positive melanoma, the ERG noted that the total cost for the
BRAF inhibitors in the model depended upon the type of survival curve
chosen to model PFS for BRAF inhibitors. The company had used
generalised-gamma curve, the ERG explored other survival curves for
the BRAF inhibitors and considered a log-normal distribution the best fit

for its preferred scenario (see table 18).

The company used EQ-5D values collected in the CheckMate 066 trial
to estimate utility values for health states in the model using regression
analysis (see the company submission’s appendix 14, page 146 for
details). The mean utility values from the trial and the utility values used
within the model are presented in table 14 and 15, respectively. The
company tested utility values used in the NICE appraisal TA329 in a

scenario analysis.
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Table 14 Mean utility values from the CheckMate 066 trial

Mean utility by treatment arm and Utility

progression status

Nivolumab arm pre-progression 0.7892
Nivolumab arm post-progression 0.7548
DTIC arm pre-progression 0.6963
DTIC arm post-progression 0.6565

Based on the ERG report table 21 (page 89)

Table 15 utility values used in the model in all treatment arms

Health states (base case) Mean EQ-5D utility
Pre-progression + days left >=30 days 0.8018
Pre-progression + days left <30 days 0.7795
Post-progression + days left >=30 days 0.7277
Post-progression + days left <30 days 0.7054

Based on the company’s submission table 67 (page 189)

5.26 The model included utility decrements for the adverse events. The
value for utility decrements were taken from a study Beusterien et al.,
2009 (see table 13). The company applied these values (in the first
column of table 13) to the percentage of patients experiencing each
category of the adverse event and estimated the overall utility
decrement for each treatment arm (last row in table 13). The company
applied this as a one-off average utility loss due to the adverse events.
The model applied these treatment arm specific utility decrements at
the start of the model, and then periodically to patients who are still on

treatment at every 35 weeks.

ERG comments

5.27 The ERG noted that difference in the utility values for pre-progression
and post-progression stages) in the trial (0.03, see table 14), was much
smaller compared to that different in the corresponding health states of
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the model (0.08, see table 15). The ERG noted that the company did
not explain this discrepancy but the model results were not sensitive to
changes in the utility values. The ERG also noted that although the
company has data for both treatment arms, it did not incorporate the

differences in quality of life for the treatments.

Resource use and costs

5.28

5.29

5.30

The resource use categories in the model were
e Treatment costs including
- drug costs

- administration cost depends upon type of administration

(oral or V)
- one-off costs for treatment initiation and end-of-life
e health state resource use for
- pre-palliative state and
- palliative care state,
e cost for treating adverse events.

The model incorporated resource use by dividing the patient’s lifetime
into 4 health states as: first year after treatment initiation, second year,
third and subsequent years following treatment initiation, and 12 weeks
palliative care before death. The resource use and costs incorporated

in the model are summarised in table 16.

The company’s submission reported that the unit cost data and
resource use for the one-off treatment initiation and end of life costs
sources used were based on responses of an advisory board including
four leading UK clinicians. The same sources were used for estimating

these costs in the recent NICE appraisal of ipilimumab (TA319). The
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costs were sourced from MIMS, NHS Reference costs 2013/4, and
PSSRU 2014. Resource use for health states was estimated based on

the MELODY observational study that collected data on resource use

in patients with advanced melanoma. Please see the company’s

submission sections 5.5.2 to 5.5.5 (page 192 to 202) for details.

Table 16 Summary of resource use incorporated in the model

Resource use Cost
Drug costs (depends on average dose)

Nivolumab per IV £2,809.47
Ipilimumab per IV ]
DTIC per IV £48.21
Dabrafenib per day £200.00
Vemurafenib per day £250.00
Administration costs

Administration cost of initial chemotherapy £298.45
Administration cost of subsequent chemotherapy £320.35
Administration cost of oral chemotherapy (one off) | £156.68
Resource use and costs

Treatment initiation - one off £663.18
Year 1 (per week) £89.74
Year 2 (per week) £44.87
Year 3 and beyond (per week) £26.92
Palliative care period (per week) £214.27
End of life care - one off £1,450.91
Length of palliative care period (weeks) 12
Other costs

Subsequent ipilimumab treatment (one-off) I
Cost for treating adverse events

AE costs for nivolumab £205.22
AE costs for ipilimumab £276.18
AE costs for DTIC £116.51
AE costs for dabrafenib £140.15
AE costs for vemurafenib £87.47
Based on the company’s submission table 79 (page 203-204)
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ERG comments

5.31 The ERG commented that costs incorporated in the model were taken
from standard sources and reported transparently. The ERG also noted
that administration cost assumptions for ipilimumab, DTIC, and
vemurafenib are the same as those within the previous NICE
technology appraisal of ipilimumab (TA316). The ERG was not able to
check the reliability of some assumptions regarding resource use which

were based upon expert opinion.

Company's base-case results and sensitivity analysis

Deterministic base-case

5.32 The company presented base-case results using the list prices for all
drugs (see table 80 and 81 of the company’s submission, page 206).
Since ipilimumab, vemurafenib and dabrafenib are recommended by
NICE with patient access schemes (PASs); the company also
presented base-case analyses assuming different discount rates for
these comparators (see table 82 and 83 of the company’s submission,
page 207). The company’s analyses that incorporated hypothetical
discounts for the comparators are not presented in this briefing paper.
The ERG presented the analyses based on the actual PASs in a
confidential appendix to its report which will be relevant for the decision

making.

5.33 In the company’s deterministic base case analyses, nivolumab
provided a total of 4.31 and 4.27 quality-adjusted life years (QALYS), in
the BRAF mutation-negative melanoma and BRAF mutation-positive
melanoma respectively. The fully incremental comparisons with all
comparators demonstrated that in the BRAF mutation-negative
melanoma, nivolumab extendedly dominated ipilimumab, and was
associated with the incremental cost effective ration (ICER) of £23,583
per QALY gained compared with dacarbazine (Table 17). Similarly, in
BRAF mutation positive melanoma nivolumab dominated (that is,
provided more QALYSs at lower cost than) both dabrafenib and
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vemurafenib. It was more costly and more effective than ipilimumab,
with an incremental cost-effectiveness ratio (ICER) of £7,346 per QALY
gained (Table 17). Full details of the base case results, including
clinical outcomes and disaggregated costs, can be found in section 5.7
(page 204 to 217) of the company submission; details of the
deterministic and probabilistic analyses can be found in sections 5.8.2
(page 226-230) and 5.8.1 (page 218-225).

Probabilistic base-case

5.34 The company also compared the deterministic base-case results with
the results generated by running the model probabilistically 1,000
times. The company stated that the base-case results by both the
analyses (probabilistic and deterministic) were very similar (see table
17).
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Deterministic Probabilistic
ICER (£ ICER (£

Technolo Total Total Incremental | Incremental igcrerﬁe)ntal Total Total Incremental | Incremental igcrerﬁezntal

gy costs (E) | QALYs | costs (E) QALYs (QALYS) costs (E) | QALYs | costs (£) QALYs (QALYs)
BRAF mutation-negative melanoma
Dacarbazine N 1.23 N 123

. Extendedly

Ipil b 2.64 £48,429 141 .
PHIMUMAD | dominated I 2.66 £48,419 1.43 Eéﬁﬁﬁlifgéy
Nivolumab - 4.31 £72,578 3.08 £23,583 - 4.30 £72 751 3.07 £23.718
BRAF mutation- positive melanoma
Ipilimumab [ 2.44 [ 2.46
Nivolumab | | IR 4.27 £13,374 1.82 £7,346 [ 4.24 £13,234 1.78 £7,422
Dabrafenib [ 1.69 £6,228 -2.57 Dominated e 1.70 £8,269 -2.54 | Dominated
vemurafenib | | IR 1.70 £24,659 -2.56 Dominated e 1.71 £27,166 -2.53 | Dominated

Key: ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years. Incremental cost and QALYs are presented versus the next non-
dominated comparator.
Dominated, treatment gives fewer QALYSs at greater cost than the comparator. Extendedly dominated, a combination of 2 of its comparators provides equal
health at a reduced cost.

Probabilistic results were mean value of the results obtained by running 1000 iterations of the model.

Based on the company’s submission table 80-81 (page 206) and table 93-94 (page 225). Figures in italics calculated by NICE technical team.

National Institute for Health and Care Excellence

51 of 59

Premeeting briefing — Nivolumab for treating advanced (unresectable or metastatic) melanoma

Issue date: November 2015




CONFIDENTIAL

Probabilistic sensitivity analyses

5.35 The company also presented scatter plots and cost-effectiveness
acceptability curves demonstrating that there was 87% and 99%
probability of nivolumab being cost-effective for BRAF-mutation-
negative melanoma at a maximum acceptable ICER of £30,000 and
£50,000 per QALY gained and a 100% probability of nivolumab being
cost effective for BRAF-mutation-positive patients for both thresholds.

Deterministic sensitivity analyses

5.36 The model presented 53 one-way sensitivity analyses for BRAF
mutation-negative melanoma and 58 analyses for BRAF mutation-
positive melanoma. For sensitivity analyses, the company varied
parameters between upper and lower 95% confidence intervals bounds
or around a 20% variation in the value if confidence intervals were not
available. In the submission, the company presented results as tornado
diagrams (see Figure 75 and 76 of the company’s submission page
228 to 232) that included 20 most influential parameters. In every
tornado diagram, the company presented pair-wise comparison of
nivolumab with a single relevant comparator. The tornado diagrams
showed that the results were most sensitive to changes in the following

parameters for nivolumab, ipilimumab as well as vemurafenib

e the fitted parameter curves for time to progression (post 100 days),
e post progression survival

¢ long-term overall survival

e progression free survival

The parameters to which the results were sensitive included

time on treatment, as well as utility parameters and administration

cost.
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ERG comments

5.37 The ERG considered the company’s conclusions relating to the most

influential parameters impacting in the model to be reasonable.

Company scenarios

5.38 The company performed a range of scenario analyses to assess the
robustness of the model with respect to the following structural

assumptions:

¢ fitting alternative parametric curves to TTP, PPS, long-term survival

and time on treatment curve for nivolumab

¢ alternative approach for indirect comparison for trial evidence
(comparing the CheckMate 066 trial with the CA184-024 trial,
instead of the MDX010-20 trial) and alternative Post progression
survival data (based on combined PPS for nivolumab and

ipilimumab).

¢ Alternative treatment discontinuation rule and maximum length of

treatment duration
¢ alternative approach to modelling dosing, drug cost and utilities
¢ time horizon

discount rates

L 4

5.39 The company presented results of scenario analyses as pair-wise
comparisons of nivolumab with all relevant comparators (see the
company’s submission table 97 (page 233-236) and table 98 (page
237-240). The scenario analyses demonstrated that nivolumab
remained cost effective compared to its comparators for the majority of
scenarios except in the scenarios where patients were continued to

receive nivolumab beyond 2 years.
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ERG exploratory analyses

5.40

5.41

The ERG conducted exploratory analyses that included using:
¢ alternative survival functions for treatment efficacy as follows;

» time to progression: Weibull, lognormal, log-logistic and
generalised gamma distributions for nivolumab arm and

Gompertz for DTIC and ipilimumab arms.

» progression-free survival: exponential, Gompertz, log-
logistic, lognormal and Weibull distributions for BRAF

inhibitors (vemurafenib and dabrafenib).

¢ Modelling method: using the data extrapolation method to model

long-term survival for nivolumab.

¢ including DTIC as a comparator for BRAF mutation-positive

melanoma.
For details see the ERG report, section 4.3 (page 102 to 107).

The ERG’s preferred scenario included a combination of some of the

above mentioned scenarios as follows,
¢ a Weibull distribution for time to progression for nivolumab arm

¢ alognormal distribution for progression free survival for BRAF

inhibitors (vemurafenib and dabrafenib) .

¢ Long-term overall survival for nivolumab arm extrapolated from trial

data using Gompertz distribution.

The ERG also explored effect of 2 alternative assumptions for
maximum treatment duration with nivolumab on its preferred scenario;

3 years and with no maximum treatment duration.
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Reference to the

S. No Scenario ICER ERG report
BRAF mutation-negative melanoma
1 Company’s Base-case £23,583 (vs. DCIT) Table 17 (page 73)
2 Weibull distribution for TTP in £26,483 (vs. DCIT) | Table 27 (page 103)
nivolumab arm
Long-term overall survival for
nivolumab arm- extrapolated from | £36,072 (vs.
3 trial data using Gompertz ipilimumab) Table 30 (page 104)
distribution
ERG'’s preferred scenario Dominated by
4 (combination of 2 and 3) ipilimumab Table 33 (page 106)
4 plus maximum treatment Dominated by
5 duration for nivolumab 3 years ipilimumab Table 35 (page 106)
4 plus without a maximum Dominated by
6 treatment duration for nivolumab ipilimumab Table 37 (page 107)
BRAF mutation-positive melanoma
, £7,346 (vs.
A Company’s Base-case ipilimumab) Table 18 (page 73)
B Welbull distribution for TTP in f£8_,_836 (vs. Table 28 (page 103)
nivolumab arm ipilimumab)
a lognormal distribution for Nivolumab remained
C progression free survival for BRAF | dominant compared | Table 29 (page 104)
inhibitors to BRAF inhibitors
Long-term overall survival for
nivolumab arm extrapolated from £27,171 (vs.
D trial data using Gompertz ipilimumab) Table 31 (page 105)
distribution
E Including DCIT as a comparator £21,201 (vs. DCIT) Table 32 (page 105)
ERG’s preferred scenario Dominated by
F (combination of B, C and D) ipilimumab Table 34 (page 106)
F plus maximum treatment Dominated by
G duration for nivolumab 3 years ipilimumab Table 36 (page 107)
H F plus without a maximum Dominated by Table 38 (page 107)

treatment duration for nivolumab

ipilimumab
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Key: DTIC, dacarbazine; ERG, Evidence Review Group; ICER, incremental cost-
effectiveness ratio; QALYs, quality-adjusted life years. Dominated, treatment gives fewer
QALYs at greater cost than the comparator.

Innovation

5.42 Justifications for considering nivolumab to be innovative:

e Advanced melanoma disproportionately affects younger patients and
thus has a significant impact on the working age. Negative implications
of this include loss of economic productivity, which is not included in
the quality-adjusted life year (QALY) calculation, but should be

considered as benefits to wider society.

¢ Nivolumab is associated with significant clinical improvement, 45-50%
of patients estimated to be in remission 2 years after treatment

initiation.

e The Medicines and Healthcare products Regulatory Agency (MHRA)
awarded nivolumab a Promising Innovative Medicine (PIM) designation
and approved it through the Early Access to Medicines Scheme
(EAMS).

6 End-of-life considerations

6.1 The company stated that advanced melanoma is associated with a
short life expectancy, with median survival estimates of 6-10 months
and the survival analyses of CheckMate 066 trial data indicate that
nivolumab offers an extension to life of at least 3 months compared to
palliative chemotherapy (DTIC). The company reported estimated the
number of new cases and relapsed cases of advanced melanoma in
England in 2016to to be 1,577.

6.2 The ERG commented that the survival benefit compared to ipilimumab
is not yet fully established, pending follow-up survival data from
CheckMate 067.
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Table 19 End-of-life considerations (company’s submission table 52 [page

149])

Criterion

Data available

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

Median life expectancy: 6-10 months

Source: published systematic reviews and meta-
analyses; pivotal clinical trials of novel; large patient
database studies in the UK and US2 as stipulated in
the company’s submission sections 3.1 and 3.2

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

Restricted mean survival times (mean survival time
calculated from within trial analysis):

Nivolumab: 410 days

DTIC: 301 days

Between group difference: 109 days (3.6 months)
75% survival times:

Nivolumab: 313 days

DTIC: 157 days

Between group difference: 156 days (5.1 months)
Source: CheckMate 066 patient level data

The treatment is licensed or
otherwise indicated for small patient
populations

Advanced melanoma population for 2016: 1,304

Source: ONS population estimates for 2013 and
melanoma incidence estimates for 2012 extrapolated
using increased incidence rate of 3.5% previously
used in melanoma submissions.

Advanced or metastatic, relapsed squamous NSCLC
population for 2015: 853

Source: Advanced or metastatic NSCLC estimates
for 2013 and proportion of patients with squamous
NSLC combined with estimates of proportion of
patients receiving treatment and of those, patients
who relapse

7 Equality issues

7.1 No equality issues were raised during the scoping process. The

company stated that it had not identified or foreseen any equality

issues related to the use of nivolumab.
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Appendix A: Clinical efficacy section of the European
public assessment report

Please see section 2.5 (page 53-80) of the European Public Assessment Report for

the discussion clinical efficacy of nivolumab

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Public assessment report/human/003840/WC500190651.pdf
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1 Executive summary

Disease overview

Melanoma is an aggressive type of skin cancer that refers to a malignant tumour of
melanocytes, the melanin-producing cells found mostly in the skin. Although less common
than other skin cancers, melanoma is by far the most serious, accounting for 90% of all skin
cancer-related deaths (see Section 3.1).

Rates of melanoma have been steadily rising over the last 50 years. Malignant melanoma
increased by 78% in males and 48% in females from 2003 to 2012, making it the fifth most
common cancer in England. This increasing incidence is widely attributed to changing
lifestyle factors such as an increase in holidays taken in the sun and greater use of UV-
sunbeds, both increasing people’s exposure to UV light. In 2010, 89.8% of melanoma cases
were thought to be caused by UV radiation.

Burden of disease

Melanoma is an aggressive disease and the most frequently diagnosed cancer in people
aged 25 to 29. With a mean age at diagnosis of 50 years and up to 20% of cases occurring
in young adults aged 40 or under, this condition has a significant impact on the working age
population (see Section 3.1).

The expected number of new cases of melanoma in England in 2013 was 11,763. Of all
patients diagnosed with malignant melanoma, up to 10% present with advanced disease
(unresectable stage llic and stage IV in the American Joint Committee on Cancer [AJCC]
staging system).

Current management and unmet need

Survival rates are highest in melanoma patients diagnosed at an early stage. When detected
early, and successfully treated with surgery, the prognosis of localised disease is excellent
with greater than 95% survival. However, for patients with advanced disease, historically
prognosis has been much poorer, with a median survival estimate of 6-10 months and a 5-
year survival rate of ~10% commonly associated with historical standard of care (see
Section 3.1).

The mainstay of treatment for advanced melanoma is systemic therapy, which traditionally
consisted of chemotherapy. Over the last few years, a number of non-chemotherapy
systemic treatment options (ipilimumab and BRAF inhibitor therapies) have become
available, which have all demonstrated a significant clinical benefit over traditional
chemotherapy. However, despite these advances in treatment, durable response and long-
term survival remains elusive for many patients with advanced melanoma (see Section 3.3).

There is, therefore, a clear and substantial unmet medical need for a treatment that provides
a durable response and improves long-term survival compared with currently available
treatments for patients advanced melanoma. Nivolumab meets this need.

Nivolumab offers a durable clinical response and long-term survival benefit

Nivolumab is the first PD-1 immune checkpoint inhibitor to demonstrate long-term survival
benefit in a clinical trial setting (see Section 4.11). The clinical evidence for nivolumab is
derived from three Phase lll trials involving more than 1400 patients with advanced
melanoma and all at the licensed dose of 3mg/kg: Checkmate 066, Checkmate 067 and
Checkmate 037 (see Section 4.7).

Checkmate 066 was terminated early in June 2014, after the results of an analysis of the
primary endpoint of Overall Survival (OS) demonstrated clear evidence of a survival benefit
in patients receiving nivolumab. The OS rate at 1 year was 73% in the nivolumab group
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compared to 42% in the DTIC group. In the Intention-To-Treat (ITT) analysis, with a median
follow-up of 8.9 months, the median OS (when half of the patients have died) had not yet
been reached in the nivolumab group. In comparison, with a median follow-up of 6.8 months,
the DTIC group had a confirmed median OS of 10.8 months. The corresponding Hazard
Ratio (HR) for death confirmed a significantly superior survival time with nivolumab therapy
compared to DTIC (0.42 [99.79% CI: 0.25, 0.73]; p<0.001).

Nivolumab treatment was also associated with significant progression-free survival (PFS)
benefit compared with both DTIC (HR for death or disease progression: 0.43 [95% CI: 0.34,
0.56]; p<0.001, Checkmate 066) and ipilimumab (median PFS 6.9 months in the nivolumab
group vs Median PFS 2.9 months in the ipilimumab group; HR for death or disease
progression: 0.57 [95% CI: 0.43, 0.76); p<0.001], Checkmate 067).

Nivolumab offers a step-change in the management of advanced melanoma

Nivolumab builds upon the value of ipilimumab, demonstrating a magnitude of improved
clinical benefit over current first-line treatment options similar to that which ipilimumab
previously demonstrated over traditional chemotherapy (see Section 5.3) and irrespective of
BRAF mutation status and treatment history (see Section 4.7). Extrapolated survival
estimates from the Phase Il data suggest 45-50% of advanced melanoma patients treated
with nivolumab 3mg/kg monotherapy are still alive 2 years after treatment initiation. An
indirect treatment comparison (ITC) using OS data from key comparator trials suggests this
is approximately a 20% improvement over 2-year survival rates of ipilimumab and BRAF
inhibitor therapies.

With a median life expectancy of less than 12 months in advanced melanoma, a mean
extension to life of 3.6 months associated with nivolumab (compared with historical standard
of care), and a small patient population potentially eligible for nivolumab in England (n=1,304
in year 1), nivolumab for the treatment of advanced melanoma meets NICE'’s end of life
criteria (see Section 4.13).

Nivolumab was the first melanoma treatment to be announced as a Promising Innovative
Medicine (PIM) by the Medicines and Healthcare products Regulatory Authority (see Section
2.5) and is also approved through the Early Access to Medicines Scheme (EAMS) both for
previously untreated and pre-treated patients.

The clinical efficacy and survival data for nivolumab - demonstrated in three Phase Il trials
at the licensed dose of 3mg/kg - are compelling. Adoption of nivolumab monotherapy for the
treatment of advanced (unresectable or metastatic) melanoma in the National Health Service
(NHS) in England would represent a further step-change in advancing the management of
this life-threatening condition and improving long-term survival.

1.1 Statement of the decision problem

The decision problem addressed in this submission matches the final appraisal scope issued
by NICE, as summarised in Table 1.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Population

Adults with advanced (unresectable or
metastatic) melanoma

Adults with advanced (unresectable or
metastatic) melanoma

Intervention

Nivolumab

Nivolumab

Comparator(s) e BRAF inhibitors (dabrafenib and e BRAF inhibitors (dabrafenib and Economic comparison is presented

vemurafenib — for people with vemurafenib — for people with versus:
BRAF V600 mutation-positive BRAF V600 mutation-positive e BRAF inhibitors
melanoma who have not melanoma who have not .
previously received a BRAF previously received a BRAF *  Ipilimumab
inhibitor) inhibitor) e Dacarbazine

e Ipilimumab (for people who have e Ipilimumab (for people who have
not previously received not previously received In line with previous submissions
ipilimumab) ipilimumab) outcomes with dacarbazine are assumed

e Dacarbazine (for people who e Dacarbazine (for people who to be representative of the broader set of
have received both a BRAF have received both a BRAF palliative chemotherapies which form part
inhibitor and ipilimumab, or for inhibitor and ipilimumab, or for of best supportive care.
whom either or both of these is whom either or both of these is
unsuitable) unsuitable)

e Best supportive care (for people e Best supportive care (for people
who have received both a BRAF who have received both a BRAF
inhibitor and ipilimumab, or for inhibitor and ipilimumab, or for
whom either or both of these whom either or both of these
is/are unsuitable) is/are unsuitable)

Outcomes e Overall survival e Overall survival -

e Progression-free survival

e Response rate

e Adverse effects of treatment
e Health-related quality of life

e Progression-free survival

e Response rate

e Adverse effects of treatment
e Health-related quality of life

Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should

A cost-effectiveness analysis expressed
in terms of incremental cost per quality-
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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 a National
Health Service and Personal Social
Services perspective.

The availability of any patient access
schemes for the intervention or
comparator technologies will be taken
into account.

adjusted life year is presented.

A lifetime time horizon of 40 years is used
in the base case analysis.

Costs are considered from a National
Health Service and Personal Social
Services perspective.

The availability of patient access schemes
for the comparator technologies has been
taken into account.

Subgroups to be
considered

None specified.

None specified.

Special
considerations
including issues
related to equity or
equality

None specified.

None specified.
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1.2 Description of the technology being appraised

Programmed death-1 (PD-1) is an immune-system checkpoint expressed at high levels on
activated T-cells, which has been shown to control the inhibition of T-cell response in the
setting of human malignancy. Up-regulation of the checkpoint proteins that engage PD-1
with either programmed-death ligand 1 (PD-L1) or programmed-death ligand 2 (PD-L2) by
cancer cells can exploit this control. Nivolumab is an immuno-oncology treatment that is a
PD-1 inhibitor and the “first-in-class” in the UK. It is a fully human immunoglobulin G4 (IgG4)
monoclonal antibody, and is indicated for the treatment of advanced (unresectable or
metastatic) melanoma in adults (see Section 2.1).

Nivolumab stops the evasion of immune-mediated tumour destruction and stimulates the
patient’'s own immune system to directly fight cancer cells (in the same way that it would any
other “foreign” cell), resulting in destruction of the tumour through natural means. It is the
first melanoma treatment to be announced with a PIM designation by the MHRA and is also
approved through the EAMS.

Details of the technology being appraised in this submission are summarised in Table 2.

Table 2: Technology being appraised

UK approved name Nivolumab
Brand name Opdivo®
Marketing authorisation status CHMP positive opinion received 23 April 2015

Marketing authorisation received 19 June 2015

Indications and any restriction(s) as | Nivolumab as monotherapy is indicated for the treatment of
described in the summary of advanced (unresectable or metastatic) melanoma in adults
product characteristics

Method of administration and 3mg/kg every 2 weeks by intravenous infusion

dosage Treatment should be continued as long as clinical benefit is
observed or until treatment is no longer tolerated by the
patient.

Maximum duration of treatment is anticipated to be 2 years.

Key: CHMP, Committee for Medicinal Products for Human Use; kg, kilogram; mg, milligram.

1.3 Summary of the clinical effectiveness analysis

An extensive clinical trial programme supports the use of nivolumab monotherapy for the
treatment of advanced (unresectable or metastatic) melanoma in adults, irrespective of
BRAF status and treatment history.

This clinical trial programme includes three pivotal Phase Il randomised controlled trials
(RCTs) that provide direct evidence of the potential clinical effectiveness of nivolumab
compared with both chemotherapy and ipilimumab (see Section 4.7). Taken together, the
clinical data from these trials present a compelling case that nivolumab represents a ‘step-
change’ in the treatment of advanced melanoma and improving long-term survival. A
summary of these trials is provided below:
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CheckMate 066

Phase lll, multicentre, double-blind RCT comparing the clinical efficacy and safety of
nivolumab with dacarbazine (DTIC) in previously untreated patients who have
advanced melanoma without a BRAF mutation.

Significant benefit with respect to the primary endpoint of overall survival (OS)
observed in the nivolumab group, compared with the DTIC group: hazard ratio (HR)
for death, 0.42 (99.79% confidence interval [CI]: 0.25, 0.73); p<0.001.

Significant benefit with respect to the secondary endpoints of progression-free
survival (PFS) and objective response rate (ORR) also observed in the nivolumab
group, compared with the DTIC group:

o Median PFS of 5.1 months in the nivolumab group compared with 2.2 months
in the DTIC group; HR for death or disease progression, 0.43 (95% CI: 0.34,
0.56); p<0.001;

o ORR of 40.0% in the nivolumab group compared with 13.9% in the DTIC
group; odds ratio (OR) for response, 4.06 (95% CI: 2.52, 6.54); p<0.0001.

Durable responses in the nivolumab group represented by median duration of
response not yet reached, compared with a median duration of response of 6.0
months in the DTIC group.

Significant benefit with respect to health-related quality of life (HRQL) observed, with

nivolumab significantly less likely to lead to deterioration and significantly more likely
to lead to improvement in global health and utility, compared with DTIC (p<0.05).

CheckMate 067

Phase lll, multicentre, double-blind RCT comparing the clinical efficacy and safety of
nivolumab 3mg/kg monotherapy with ipilimumab 3mg/kg monotherapy in previously
untreated patients who have advanced melanoma with or without a BRAF mutation.

Significant benefit with respect to the co-primary endpoint of PFS observed in the
nivolumab group (median PFS, 6.9 months), compared with the ipilimumab group
(median PFS, 2.9 months): HR for death or disease progression, 0.57 (95% CI: 0.43,
0.76); p<0.001.

Significant benefit with respect to the secondary endpoint of ORR was observed in

the nivolumab group (43.7%), compared with the ipilimumab group (19.0%): OR for
response, 3.40 (95% CI: 2.02, 5.72); p<0.0001.

CheckMate 037

Phase lll, multicentre, open-label RCT comparing the clinical efficacy and safety of
nivolumab 3mg/kg monotherapy with investigator’'s choice chemotherapy (ICC),
either dacarbazine or carboplatin/paclitaxel, in previously treated patients who have
advanced melanoma with or without a BRAF mutation.

Significant benefit with respect to the co-primary endpoint of ORR observed in the
nivolumab group (31.7%), compared with the ICC group (10.6%).

A manageable safety and tolerability profile was demonstrated for nivolumab in all three
Phase lll trials, which compared favourably with the profile of current treatment options in
advanced melanoma (see Section 4.12).

Additionally, supportive Phase | dose-escalation study (CheckMate 003) provides evidence
of nivolumab’s long-term clinical benefit. In the advanced melanoma cohort of patients
treated with nivolumab 3mg/kg monotherapy in this trial, median OS was 20.3 months.
Furthermore, in patients responding to nivolumab therapy, median duration of response to
treatment was approximately 2 years (see Section 4.11).

Company evidence submission for nivolumab for treating advanced melanoma

Page 17 of 265



UK and international expert clinical opinion has confirmed that for those patients who have
responded to nivolumab, treat to progression will not be reasonable in routine clinical
practice, and that stopping therapy at an appropriate time point should be considered.

Based on available data from CheckMate 003 looking at various doses of nivolumab across
a range of tumour types, including advanced melanoma, with a maximum duration of
treatment of 96 weeks UK clinicians agreed that limiting the maximum duration of treatment
could be supported. This assumption was validated extensively with UK and international
melanoma clinicians in advisory board settings and 1:1 correspondence. The clinical trial
evidence demonstrates that the majority of responses to nivolumab tend to occur relatively
early, mostly within the first 24 weeks, after which responses tend to be maintained it is
therefore expected that the majority of responding patients will continue to maintain
response beyond discontinuation at two years.

Extrapolated survival estimates using OS data from the CheckMate 066 trial suggest that 45-
50% of patients with advanced melanoma that are treated with nivolumab are still alive 2
years after treatment initiation. An indirect treatment comparison (ITC) using OS data from
key comparator trials suggest this is approximately a 20% improvement over 2-year survival
rates of ipilimumab and BRAF inhibitor therapies (see Section 5.3).

With a median life expectancy of less than 12 months in advanced melanoma, a mean
extension to life of 3.6 months associated with nivolumab (compared with historical standard
of care-DTIC), and a small patient population potentially eligible for nivolumab in England
(n=1,304 in year 1), nivolumab for the treatment of advanced melanoma meets NICE'’s end
of life criteria (see Section 4.13).

1.4 Summary of the cost-effectiveness analysis

A de novo economic model was developed based upon the previously-accepted economic
models for TA268 and TA319. The model structure captures the unique characteristics of
immunotherapy, including nivolumab, for the treatment of advanced melanoma and
facilitates the use of the best available efficacy, safety, HRQL and resource use data. The
model established the comparative efficacy of nivolumab and the comparators using an ITC
analysis, the results from trial-based utility and safety analyses and the most relevant
resource use inputs based upon current UK clinical practice. In line with expected UK clinical
practice, treatment with nivolumab is modelled to continue until the first of either loss of
clinical benefit, unacceptable toxicity or 2 years of continuous treatment (see Section 5.2.3).

The structure and key assumptions of the decision model were validated by health
economics experts, the model estimations of OS and PFS were comparable to clinical data
and clinician expectation and the cost-effectiveness results for comparators are in line with
published cost-effectiveness literature.

The base case analyses show nivolumab is a cost effective option for all patients with
advanced (unresectable or metastatic) melanoma versus all comparators at a cost-
effectiveness threshold as low as £30,000, with ICERs of £7,346 and £23,583, in BRAF
mutation-positive and BRAF mutation-negative patients, respectively (see Table 3 and Table
4 below).

Because nivolumab meets NICE’s End of Life criteria, at the appropriate cost/QALY
threshold of £50,000, the probabilities of nivolumab being most cost effective are 99% and
100% for BRAF mutation-negative and BRAF mutation-positive patients, respectively. At the
threshold of £30,000, the probabilities of nivolumab being most cost effective are 87% and
100% for BRAF mutation-negative and BRAF mutation-positive patients, respectively.
Extensive sensitivity and scenario analyses demonstrated that the base case results are
robust to uncertainties of key model parameters and assumptions.
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Table 3: Base case results — BRAF mutation-negative (drug prices based on list price)

Technology | Total costs | Total LYG Total Incremental | Incremental | Incremental | ICER per Dominance ICER per
(E) QALYs costs (£) LYG QALYs QALY - incremental QALY

baseline (E)
(E)

Dacarbazine - 1.74 1.23

Ipilimumab Extended Excluded due to

[ ] 3.66 2.64 £48,429 1.92 1.41 £34,261 | dominated extended dominance

Nivolumab ] 5.75 4.31 £72,578 4.01 3.08 £23,583 £23,583

Key: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.

Notes: Incremental costs, LYG and QALYs are presented versus the next non-dominated comparator.

Table 4: Base case results — BRAF mutation-positive (drug prices based on list price)

Technology | Total costs | Total LYG Total Incremental | Incremental | Incremental | ICER (£) Dominance ICER (£)

(E) QALYs costs (£) LYG QALYs versus incremental

baseline (QALYS)
(QALYSs)

Ipilimumab e 3.40 2.44

Nivolumab e 5.70 4.27 £13,374 2.30 1.82 £7,346 £7,346

Excluded due to
Dabrafenib - 237 1.69 £6,228 -3.33 257 -£26,054 Dominated dominance
Excluded due to
Vemurafenib ] 237 1.70 £24,659 -3.33 256 -£51,397 | Dominated dominance

Key: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.

Notes: Incremental costs, LYG and QALYs are presented versus the next non-dominated comparator.
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Conclusions

The three Phase Il clinical trials show remarkable results with nivolumab at the licensed
dose of 3mg/kg demonstrating a magnitude of improved response over current first-line
treatment options, including ipilimumab, similar to that which ipilimumab previously
demonstrated over traditional chemotherapy (see Section 5.3). In Checkmate 066, an early
data cut demonstrated overall survival at 1 year of 73% for nivolumab, compared to 42% in
the DTIC group, which was deemed sufficient to terminate the study. Nivolumab offers
proven survival benefit to patients and also a new option (where none currently exist) for
patients who have failed to respond to previous treatments or for whom current therapies are
inappropriate.

In summary, nivolumab is the PD-1 inhibitor which currently has the most comprehensive
clinical dataset supporting its use in advanced melanoma at the licensed dose. Nivolumab is
a new, innovative, cost-effective and step-changing treatment option, which meets an unmet
medical need for patients with advanced (unresectable or metastatic) melanoma by offering
durable response and improved long-term survival, regardless of BRAF status or treatment
history.

Company evidence submission for nivolumab for treating advanced melanoma
Page 20 of 265



2 The technology

2.1 Description of the technology

Brand name: Opdivo®
UK approved name: Nivolumab
Therapeutic class: Programmed death-1 (PD-1) immune checkpoint inhibitor

Brief overview of the mechanism of action:

Conventional anti-cancer therapies generally act through cytotoxicity. They destroy cancer
cells “preferentially” due to their fast growing and rapidly dividing nature but are in fact toxic
to all cell types. Consequently, normal cells that are also fast growing and rapidly dividing in
nature (such as hair follicles and gut mucosa) are often destroyed alongside cancer cells,
resulting in undesirable side effects (such as hair loss and diarrhoea).* Resistance to
conventional anti-cancer therapies is also a major problem facing current cancer research.?
In recent years, alternative approaches for the treatment of cancer have therefore been
investigated. Immunotherapy is one such alternative that has been at the forefront of
therapeutic development in oncology, since the discovery that cancer cells evade destruction
by exploiting the immune system.?

The typical immune response to foreign cells or antigens in the body is activation of T-cells
that can destroy them. T-cells proliferate and differentiate in various pathways, with T-cell
activation regulated through a complex balance of positive and negative signals provided by
co-stimulatory receptors on the T-cell surface (Figure 1). Healthy, non-foreign cells (‘self’-
cells) can avoid T-cell destruction by stimulating inhibitory receptors known as checkpoints
to suppress the T-cell response. Cancer cells exploit this pathway, mimicking ‘self’-cells by
stimulating inhibitory receptors themselves, to avoid destruction and facilitate tumour
development.® Blocking antibodies designed to bind to these checkpoints, so-called
‘checkpoint-inhibitors’, target this tumour driven T-cell suppression, as depicted in Figure 1.

Figure 1: Regulation of the T-cell immune response
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Programmed death-1 (PD-1) is a checkpoint expressed at high levels on activated T-cells,
which has been shown to control the inhibition of T-cell response in the setting of human
malignancy.*® Up-regulation of the checkpoint proteins that engage PD-1, found on the
activated T-cell, with its ligands PD-L1 and PD-L2 (programmed-death ligand 1 [PD-L1] and
programmed-death ligand 2 [PD-L2]) found on several types of cells including on the tumour
itself, can exploit this control,, as depicted in Figure 2.> "%

Figure 2: Evasion of immune-mediated tumour destruction
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Key: PD-1, programmed death-1; PD-L1, programmed-death ligand 1, PD-L2, programmed-death
ligand 2.

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 3).” 8 Nivolumab stops the evasion of immune-mediated tumour destruction and
actually potentiates this process by restoring T-cell activity, i.e. nivolumab stimulates the
patient’'s own immune system to directly fight cancer cells (in the same way that it would any
other “foreign” cell), resulting in destruction of the tumour through pre-existing, intrinsic
processes, as depicted in Figure 3.
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Figure 3: Nivolumab stimulation of immune-mediated destruction
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Contrary to conventional anti-cancer therapies where response to treatment is usually
observed as an immediate shrinkage of the tumour, this immune-mediated destruction as
described above has been shown in clinical trials to result in varying patterns of response. In
some cases, immuno-oncology activity around the tumour cells can have the effect of
making the tumour appear bigger, due to the proliferation of activated T-cells surrounding
and infiltrating the tumour. These well recognised phenomena have been termed as
‘unconventional immune related responses’ and can result in ‘pseudo-progression’ where
patients who ultimately achieve a positive clinical outcome may have tumours that appear to
have enlarged when assessed in the early stages of treatment. Typical patterns of response
observed with immuno-oncology therapies are presented in Figure 4.
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Figure 4: Typical patterns of response observed with immuno-oncology
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2.2 Marketing authorisation and health technology assessment

Opdivo (nivolumab) as monotherapy received a positive opinion from the Committee for
Medicinal Products for Human Use (CHMP) on 23 April 2015 for the treatment of advanced
(unresectable or metastatic) melanoma in adults. This was approved by the European
Medicines Agency (EMA) for a marketing authorisation on 19 June 2015 and has been
available in the UK since this date.

In accordance with the summary of product characteristics (SmPC) (Appendix 1.1),
nivolumab is only contraindicated in patients with hypersensitivity to the active substance or
to any listed excipients. However, it should be noted that early identification of adverse
reactions and intervention are an important part of the safe use of nivolumab.

During the assessment of the marketing authorisation application for Opdivo (nivolumab) as
monotherapy, the following issues were discussed by the CHMP in the European Public
Assessment Report (EPAR):

Clinical Aspects

From a clinical perspective, the efficacy and safety of nivolumab as monotherapy indicated
for the treatment of advanced (unresectable or metastatic) melanoma in adults were
investigated in two pivotal studies:, a phase lll, randomised, double-blind study of nivolumab
versus dacarbazine in subjects with BRAF wild type, previously untreated, unresectable or
metastatic melanoma (CheckMate 066) and a phase Ill, randomised, open-label trial of
nivolumab versus ICC (dacarbazine or carboplatin and paclitaxel) in unresectable or
metastatic melanoma patients progressing after prior therapy (CheckMate 037). Based on
the results from these clinical trials, the CHMP considered the benefit-risk balance of
nivolumab as monotherapy indicated for the treatment of advanced (unresectable or
metastatic) melanoma in adults favourable.
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Conditions of Marketing Authorisation

As part of the conditions with regard to the safe and effective use of Opdivo (nivolumab), the
CHMP requested the marketing authorisation holder to complete some post-authorisation
measures including the submission of updated results from the pivotal trials as well as to
further explore the value of PD-L1 and other biomarkers to predict the efficacy of nivolumab.

In addition, and as proposed in the nivolumab risk management plan, additional risk
minimisation measures have to be undertaken. These measures entail that, at the time
Opdivo (nivolumab) is marketed, all healthcare professionals and patients/carers who are
expected to prescribe and use Opdivo (nivolumab) will have access to or will be provided
with the following educational materials:

e The physician educational material, which contains the SmPC and Adverse Reaction
Management Guide (it has information on immune-related adverse events [AEs] and
on how to minimise the safety concern through appropriate monitoring and
management)

e A Patient Alert Card, which contains information on other immune-related adverse
reactions, signs and symptoms and when to seek help from a healthcare provider
along with prescriber details

These materials are aimed at increasing awareness about the potential immune-related AEs
associated with Opdivo (nivolumab) use, how to manage them and at enhancing the
awareness of patients or their caregivers on the signs and symptoms relevant to the early
detection of those AEs.

The summary of the EPAR for the public is provided in Appendix 1.2. The full CHMP
assessment report is provided in the reference pack.’

In addition to European approval, nivolumab (Opdivo) already has marketing authorisation in
US, Israel, Japan, Korea and Macau for the treatment of advanced melanoma. In the US,
nivolumab has been granted a ‘Breakthrough Therapy’ designation for this indication.

Health technology appraisal submissions to the Scottish Medicines Consortium (SMC) and
the National Centre for Pharmacoeconomics (NCPE) are planned in parallel to this
submission for the advanced melanoma indication, with anticipated outcomes in Q1-2 2016.
Form A was submitted to the All Wales Medicines Strategy Group (AWMSG) in July 2015
and an outcome is awaited.

Nivolumab (BMS Nivolumab) has also received a European Marketing Authorisation and is
launched in the UK for the treatment of locally advanced or metastatic squamous non-small
cell lung cancer (NSCLC) after prior chemotherapy in adults. Nivolumab (Opdivo) has
Marketing Authorisation in US, Israel and Macau for the treatment of patients with metastatic
squamous NSCLC with progression on or after platinum-based chemotherapy.

2.3 Administration and costs of the technology

Administration and costs associated with nivolumab are summarised in Table 5.
Table 5: Costs of the technology being appraised

Cost/description Source

Pharmaceutical formulation Concentrate for solution SmPC*?
for infusion (sterile
concentrate).

Acquisition cost (excluding VAT)* £439 for 40mg
£1,097 for 100mg
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Cost/description Source

Method of administration Intravenous infusion. SmpPC*?
Doses 3mg/kg Smpc*
Dosing frequency Every 2 weeks. Smpc*
Average length of a course of treatment | Treatment should be Smpc*
continued as long as Clinical consensus™ *?

clinical benefit is observed
or until treatment is no
longer tolerated by the
patient.

Maximum duration of
treatment is anticipated to

be 2 years.
Average cost of a course of treatment - See Table 89 and Section
55
Anticipated average interval between Nivolumab retreatmentis | -
courses of treatments not anticipated.
Anticipated number of repeat courses of | Nivolumab retreatmentis | -
treatments not anticipated
Dose adjustments Dose escalation or Smpc*
reduction is not
recommended.
Anticipated care setting Hospital or clinic setting. Smpc*

Key: kg, kilogram; mg, milligram; SmPC, Summary of Product Characteristics.

Notes: * Indicate whether this acquisition cost is list price or includes an approved patient access
scheme. When the marketing authorisation or anticipated marketing authorisation recommends the
intervention in combination with other treatments, the acquisition cost of each intervention should be
presented.

2.4 Changes in service provision and management

Nivolumab is not a targeted therapy, and as such, additional tests or investigations outside
of those required for the diagnosis of advanced melanoma are not needed.

Nivolumab treatment must be initiated and supervised by physicians experienced in the
treatment of cancer. Hospital oncology units already have the staffing and infrastructure
needed for the administration of cancer treatments. It is anticipated that the administration of
nivolumab would utilise this existing NHS infrastructure.

The main additional resource use to the NHS is associated with the administration regimen
of nivolumab. The 2-weekly dosing requirement represents a more frequent administration
regimen than current therapies (see Section 3.2). This is fully accounted for in the economic
modelling presented in Section 5. As with other immune-therapies, patients should also be
regularly monitored for signs or symptoms of Select AEs with a potential immunological
cause during treatment, as early identification of AEs and intervention are an important part
of the safe use of nivolumab. Clinicians will be familiar with monitoring patients for such AEs
as this is also recommended for patients receiving ipilimumab therapy.

No concomitant therapies are specified in the marketing authorisation for nivolumab, other
than those used to manage AEs. Common AEs are well characterised and, in the majority of
cases, can be quickly resolved with a delay in study treatment, corticosteroid administration
or both, as recommended in the safety management guidelines outlined in the SmPC.
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2.5 Innovation

Durable response and long-term survival remain elusive for the majority of advanced
melanoma patients despite recent therapeutic advancements (see Section 3). Building upon
the value of ipilimumab, nivolumab demonstrates a magnitude of improved clinical benefit
over current first-line treatment options similar to that ipilimumab previously demonstrated
over traditional chemotherapy (see Section 5.3).

Advanced melanoma disproportionately affects younger patients and thus has a significant
impact on the working age population (see Section 3.1). Negative implications of this include
loss of economic productivity (see Section 3.1), which is not included in the quality-adjusted
life year (QALY) calculation presented in Section 5, but should be considered when
assessing health-related benefits to wider society.

Furthermore, whilst survival benefit will be captured in the QALY calculation for nivolumab,
the significant clinical improvement associated with this therapy, demonstrated through 45-
50% of patients estimated to still be in remission 2 years after treatment initiation (see
Section 5.3), should be viewed as innovative and represents a step-change in the
management of this condition.

The innovation of nivolumab is reflected in the Medicines and Healthcare products
Regulatory Agency (MHRA) awarding nivolumab a Promising Innovative Medicine (PIM)
designation for the treatment of advanced melanoma, and in the approval of nivolumab for
use through the Early Access to Medicines Scheme (EAMS).
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3 Health condition and position of the technology in the

treatment pathway

3.1 Disease background

Disease background

Melanoma is an aggressive type of skin cancer that refers to a malignant tumour of
melanocytes, the melanin-producing cells found mostly in the skin.**** Melanoma is less
common than other skin cancers, representing only 4% of all skin cancers in the UK, but is
by far the most serious, accounting for 90% of all skin cancer-related deaths.*®*

Often the first visible indication of melanoma is typically a mole that has changed in shape,
colour, size or feel. Initially, melanoma is normally asymptomatic and, if detected early, can
be cured by surgical removal. If it goes undetected, melanoma can invade and destroy
nearby ;[Lssue, and thereafter may metastasise. When this occurs, symptoms become more
severe.

Specific symptoms will depend on the sites to which melanoma has spread, but patients may
typically experience pain and fatigue that affect their physical and mental well-being, weight
loss, loss of appetite, nausea and shortness of breath.** " Melanoma can also originate
from other sources, e.g. ocular and mucosal. In these cases the initial signs and symptoms
may be less obvious.

As with other forms of cancer, melanoma is divided into stages that describe how
widespread the disease has become. The commonly used American Joint Committee on
Cancer (AJCC) staging system is summarised in Appendix 4.'® Nivolumab is indicated for
the treatment of advanced (unresectable or metastatic) melanoma. Such patients would be
classified as Stage Il or Stage IV in this staging system.

Course and prognosis

There are a number of factors that can increase the risk of developing melanoma. These
include exposure to ultraviolet (UV) rays, having fair skin, having red or blonde hair, having a
genetic predisposition to the condition and the presence of atypical or numerous moles
(more than 50).'* "% There are also a number of prognostic factors in melanoma, the most
significant of which include speed of diagnosis, staging and location of metastasis, lactate
dehydrogenase (LDH) levels, performance status according to the Eastern Cooperative
Oncology Group (ECOG) scale at diagnosis and age.'” ?** Stage IV (metastatic) disease
and poor performance status at diagnosis have the worse prognosis, particularly when brain
metastases are present.'’ #1723 2527

Incidence and prevalence

Rates of melanoma have been steadily rising over the last 50 years.? Malignant melanoma
increased by 78% among males and 48% among females from 2003 to 2012, making it the
fifth most common cancer in England.”

This increasing incidence is widely attributed to changing lifestyle factors such as an
increase in holidays taken in the sun and greater use of UV-sunbeds, both increasing
people’s exposure to UV light. In 2010, 89.8% of melanoma cases were thought to be
caused by UV radiation.”® *° Potentially as a reflection of lifestyle factors, melanoma is the
most frequently diagnosed cancer in people aged 25 to 29.%' With a mean age at diagnosis
of 50 years and up to 20% of cases occurring in young adults (<40 years), this condition has
a significant impact on the working age population.*® %% 3

Survival

Survival rates are highest in melanoma patients diagnosed at an early stage. When detected
early, and successfully treated with surgery, the prognosis of localised disease is excellent
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with greater than 95% survival.'” ?* However, for patients with unresectable or metastatic
disease, historically prognosis has been much poorer, with a median survival estimate of 6-
10 months® 2> 3% and a 5-year survival rate of ~10% commonly associated with historical
standard of care.?® 3% %

Burden of illness

Studies have shown that alongside physical symptoms, melanoma impacts psychological
functioning, with approximately one-third of melanoma patients experiencing considerable
levels of distress, mostly at the time of diagnosis and following treatment.®" %

Systemic therapy can decrease patients’ HRQL during treatment, but the overall gain in
HRQL appears to be favourable, especially in patients with a poor prognosis, i.e. advanced
disease at diagnosis.*® With immuno-oncology therapy, this may be attributable to the
resultant extension of life, given that HRQL is seen to decline in the final months of life in
advanced melanoma.*

The impact of melanoma on patients’ HRQL is thought to be comparable to that of other
cancers®’, but the prevalence in the working age population can inevitably have wider
negative implications for society. For example, due to the fact that advanced melanoma
disproportionately affects younger people in their most productive economic years, an
individual who dies from advanced melanoma loses 20.4 years of potential life on average,
compared with 16.6 years for all malignant cancer types.** As a result, melanoma has the
highest loss of economic productivity cost in Europe (estimated at €312,798/death in 2008)
compared with other cancers.*

The direct costs of melanoma are also substantial, increasing in the later stages of the
disease.*”**’ Direct cost drivers include out-patient care, and hospitalisation/hospice stays,
which increase during palliative care.® **

The total cost of all skin cancer in England in 2002 was estimated at around £240 million
with NHS costs accounting for 42% of the total value.*® The mean total cost of each case of
malignant melanoma was estimated to be £19,981 with a mean cost to NHS England of
£2,945.% Since 2002 although the introduction of new therapies (see Section 3.2) will have
resulted in an increase in direct costs to the NHS, these will also have had a positive impact
on indirect morbidity and mortality costs. In addition, these costs will have increased in line
with increased prevalence and inflation.

Unmet medical need

Despite the significant advancements in therapeutics in recent years (see Section 3.2), the
long-term survival of a broad range of advanced melanoma patients remains elusive.*® This
has a significant, negative impact on patients, carers and the wider society.

Whilst ipilimumab does offer the potential of long-term survival, not all patients with
advanced melanoma will respond to ipilimumab therapy.® There is a strong correlation
between induction therapy completion and long-term survival with ipilimumab. However, the
indirect mechanism-of-action of ipilimumab means response times can be delayed®**®, and
as a result, patients with an estimated survival of less than 3 months at presentation are less
likely to achieve long-term survival with ipilimumab therapy. Alternative therapies that
specifically target BRAF mutations are available, but their clinical benefit is generally short-
lived. Reports suggest that resistance to BRAF inhibition often develops®®" with patients
demonstrating progressive disease within 5-8 months of therapy initiation.®>®* Importantly,
these therapies target the BRAF mutation, which is only observed in approximately 50% of
melanoma tumours.® %

For advanced melanoma patients who are ineligible for, or unresponsive to, ipilimumab or
BRAF inhibitor therapy, there are still no alternative treatment options outside of palliative
chemotherapy (which has limited clinical benefit** 2> 3% 3% or clinical trial enrolment (see
Section 3.2).

There are clearly still a number of advanced melanoma patients with an unmet medical
need.
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3.2 Clinical pathway of care

In advanced melanoma (unresectable or metastatic) the mainstay of treatment is systemic
therapy, traditionally chemotherapy. Over the last few years, a number of non-chemotherapy
systemic treatment options have become available (summarised in Table 6). These
therapies have all demonstrated a significant clinical benefit over traditional chemotherapy>*

55, 62, 63

, such that chemotherapy (which has no proven effect on survival times)

now only used in the palliative setting outside of clinical trials.

23,25,33,34 ;
IS

Table 6: Non-chemotherapy systemic treatment options in advanced melanoma

Product Treatment | Dosing Marketing NICE recommendation
(brand) class regimen authorisation
Ipilimumab Anti- 3mg/kg IV Indicated for the TA319: recommended as a
(Yervoy®) neoplastic every 3 treatment of possible treatment for adults
agents, weeks for a advanced with advanced (unresectable or
monoclonal | total of 4 (unresectable or metastatic) melanoma that has
antibodies doses metastatic) not been treated before.
melanoma in adults
TA268: recommended as a
possible treatment for people
with previously treated
advanced (unresectable or
metastatic) melanoma.
Vemurafenib | BRAF 960mg (4 x Indicated as a TA269: recommended as a
(Zelboraf®) inhibitor 240mg monotherapy for the | possible treatment for
tablets) twice | treatment of adult unresectable or metastatic
daily until patients with BRAF melanoma with the BRAF V600
disease V600 mutation- mutation
progression positive unresectable
or toxicity or metastatic
melanoma
Dabrafenib BRAF 150mg (2 x Indicated as a TA321: recommended as a
(Tafinlar®) inhibitor 75mg monotherapy for the possible treatment for people
capsules) treatment of adult with melanoma that has
twice daily patients with BRAF spread, can’t be removed by
until disease | V600 mutation- surgery and is BRAF V600
progression positive unresectable | mutation-positive
or toxicity or metastatic

melanoma

Key: IV, intravenous; kg, kilogram; mg, milligram; NICE, National Institute for Health and Care

Excellence

Source: Dabrafenib SmPC’; Ipilimumab SmPC"; Vemurafenib SmPC’%; NICE TA321"%; NICE
TA319*% NICE TA269"*; NICE TA268"

Clinical management guidelines have been updated to reflect this progression in melanoma
therapeutics (see Section 3.4). These guidelines do not make specific recommendations on
treatment sequencing as there is no conclusive, generalisable evidence for the optimal
treatment sequence in advanced melanoma. Decisions on the first- and subsequent-line
treatment choices are therefore left to the clinician, with a number of factors needing to be
considered when deciding on the best therapeutic approach for individual patients. These
include the BRAF mutation status of the melanoma tumour (as the BRAF inhibitor therapies
available are only indicated for the treatment of patients with BRAF mutation-positive
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melanoma), tumour burden, symptom burden, anticipated speed of disease progression and
LDH levels.”®"®

As both the BRAF inhibitors (dabrafenib, vemurafenib) and ipilimumab are licensed and
recommended for use in both the first- and second-line setting in England, patients with
BRAF mutation-positive melanoma who fail to respond to ipilimumab can be switched to
BRAF inhibitor therapy, and vice versa.* "> ">"> 8 The remaining 50% of the advanced
melanoma population who are BRAF mutation-negative (wild-type) can only be treated with
ipilimumab of the non-chemotherapy systemic treatment options presented in Table 5.

Patients who fail to respond to ipilimumab or BRAF inhibitor therapy, and patients in whom
the use of these therapies is considered inappropriate, have limited treatment options.
Outside of palliative care, DTIC chemotherapy (which has not demonstrated an effect on
0S) is the most commonly adopted treatment in England®°; the only alternative option is
entry into a clinical trial. However, not all patients are eligible for clinical trials (or view it as a
valid treatment option).

Nivolumab is a new treatment option for patients with advanced melanoma that is associated
with long-term clinical benefits of durable response and extended survival, regardless of
BRAF status (see Section 4).2"%* Indeed, nivolumab demonstrates a magnitude of improved
survival benefit over current first-line treatment options, including ipilimumab, which is similar
to that which ipilimumab previously demonstrated over traditional chemotherapy (see
Section 5.3).

Thus nivolumab offers an improved long-term survival to patients with advanced melanoma
in the first-line setting. Nivolumab also offers a treatment option with proven survival benefit
to patients in whom the use of current therapies is inappropriate, and to patients who fail to
respond to current treatments.®" 8

The current treatment pathway for patients with advanced melanoma in England is depicted
in Figure 5, and shows where nivolumab would fit into this pathway.
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Figure 5: Treatment algorithm for patients with advanced (unresectable or metastatic)
melanoma in NHS England and potential nivolumab positioning
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Continuation of treatment with nivolumab

The patients enrolled in Phase 1l trials described in this submission demonstrating the
clinical efficacy and safety of nivolumab monotherapy in advanced melanoma continued to
receive study drug until their disease progressed, or they experienced unacceptable toxicity,
as per protocol. UK and international expert clinical opinion has confirmed that for those
patients who have responded to nivolumab, treat to progression will not be reasonable in
routine clinical practice, and that stopping therapy at an appropriate time point should be
considered.™ ** Based on available data from BMS’ Phase | study Checkmate 003 (CA209-
003) looking at various doses of nivolumab across a range of tumour types, including
advanced melanoma, UK clinicians agreed that limiting the maximum duration of treatment
could be supported. Checkmate 003 had a protocol specified stopping rule for
discontinuation of therapy at 96 weeks (1.8 years). The majority of patients who achieved
complete or partial response before 96 weeks, maintained their response. This treatment
pattern is confirmed across all tumour types and all doses of nivolumab in Checkmate 003.

These data support a 2 year duration of therapy for nivolumab monotherapy particularly for
patients who have a complete or partial response at this time.
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The cost-effective analysis in this submission therefore assumes a 2 year maximum duration
of therapy for nivolumab monotherapy. This is a conservative stopping point based on the
clinical trial evidence that the majority of responses to nivolumab tend to occur relatively
early, mostly within the first 24 weeks, after which their responses tend to be maintained.
This assumption has also been validated extensively with UK and international melanoma
clinicians in advisory board settings and 1:1 correspondence. Beyond two years it is
expected that the majority of responding patients will continue to maintain response beyond
discontinuation (see section 4.11).

3.3 Life expectancy, prevalence and incidence of the disease

Population estimates

Based on an incidence rate of 0.0211% in 2012 increasing at 3.5% per year’* and a
population size of 53,865,800% the expected number of new cases of melanoma for England
in 2013 was 11,763. Of all patients diagnosed with malignant melanoma, up to 10% present
at Stage lllc and Stage 1V.%*% Assuming the incidence of melanoma is still increasing at
3.5% per year™, the expected number of new cases of advanced (unresectable or
metastatic) melanoma in England for 2016 is 1,304, all of whom would be expected to
receive some kind of treatment in a first-line setting. Around 21% of these patients are
estimated to require second or subsequent-line treatment’, thus the expected number of
relapsed cases of advanced (unresectable or metastatic) melanoma in England for 2016 is
273.

It is difficult to quantify the likely number of patients who would be treated with nivolumab
rather than current treatment options if it is approved for use, considering the patient-specific
treatment pathway (see Section 3.2). Market share estimates are provided in Section 6.

In order to satisfy the End of Life criteria (see Section 4.13), population estimates are
required for all indications for which nivolumab is licensed. As mentioned previously in
addition to its indication in advanced melanoma, nivolumab received concurrent marketing
authorisation for the treatment of locally advanced or metastatic NSCLC after prior
chemotherapy in adults (see Section 2.2).

Based on a population size of 53.9 million people in England and Wales, it is estimated that
27,300 patients will be diagnosed with NSCLC.% Of these patients approximately 19,138 are
expected to be diagnosed with advanced or metastatic NSCLC®®, of whom approximately
36% will present with advanced or metastatic squamous NSCLC (6,822 patients).”° It is
estimated that 25% of these patients will receive first-line therapy (1,706 patients)®, 50% of
whom will fail and be eligible for second-line treatment.®? Therefore, the likely number of
patients in England and Wales with squamous NSCLC who will be eligible for second-line
treatment with nivolumab will be around 853 in 2015.

Life expectancy

Life expectancy of advanced melanoma patients is historically poor and commonly estimated
at less than 1 year from diagnosis (see Section 3.1). Whilst these survival statistics are
expected to have improved with the recent introduction of new therapies, it is too early to
assess their full impact (ipilimumab was only approved for use in the first-line setting in
England in July 2014). A significant impact on median survival estimates is yet to be
confirmed (and is indeed unlikely given the ipilimumab mechanism of action which results in
notable long-term survival in approximately 20% of patients®").

In patients who have failed to respond to hon-chemotherapy systemic treatment options,
current life expectancy is not expected to have improved from historical estimates. If
anything, by this stage of disease, patients ‘remaining’ life-expectancy may be even shorter.
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In UK practice, median OS from the start of second-line therapy is reported to be markedly
lower than median OS from the start of first-line therapy.®

3.4 Clinical guidance and guidelines

NICE guidance

There are a number of current NICE guideline and guidance documents and technology
appraisals relating to malignant melanoma:

¢ NICE Guidelines
o July 2015. ‘Melanoma: assessment and management
NICE Guidance on Cancer Services

o May 2010. ‘Improving outcomes for people with skin tumours including
melanoma’®

o Feb 2006. ‘Improving outcomes for people with skin tumours including
melanoma: the manual’®

o Mar 2004. ‘Improving supportive and palliative care for adults with cancer.
The manual’®®

NICE Public Health Guidance

o Jan 2011.’Skin cancer prevention: information, resources and environmental
changes™®’

NICE Clinical Guidance
o Apr 2011. ‘Referral guidelines for suspected cancer’®®

o Jul 2010, ‘Metastatic malignant disease of unknown primary origin: diagnosis
and management of metastatic malignant disease of unknown primary
origin®*

NICE Technology Appraisal Guidance

o Oct 2014. ‘Dabrafenib for treating unresectable or metastatic BRAF V600
mutation-positive melanoma’. TA321"

o Jul 2014. ‘Ipilimumab for previously untreated advanced (unresectable or
metastatic) melanoma’. TA319*

o Dec 2012. ‘Ipilimumab for previously treated advanced (unresectable or
metastatic) melanoma’. TA268"

o Dec 2012. ‘Vemurafenib for treating locally advanced or metastatic BRAF
V600 mutation-positive malignant melanoma’. TA269"

Clinical guidelines
There are also a number of clinical guidelines relating to malignant melanoma:

e The National Comprehensive Cancer Network (NCCN) clinical practice guidelines in
oncology, melanoma 2015 (v3). National Comprehensive Cancer Network, Inc.”

e Cutaneous melanoma: ESMO clinical practice guidelines for diagnosis, treatment
and follow up (2012)"®

o Diagnosis and treatment of melanoma: European consensus-based interdisciplinary
guideline — Update 2012"

o Revised UK guidelines for the management of cutaneous melanoma 2010, British
Association of Dermatologists (BAD)'®

e Royal College of Physicians and BAD. The prevention, diagnosis, referral and
management of melanoma of the skin: concise guidelines. No 7. 2007***

193
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¢ Cutaneous Melanoma. A national clinical guideline — No.72. Scottish Intercollegiate
Guidelines Network (2003)%

3.5 Issues relating to current clinical practice

There are a number of issues with the advanced melanoma treatment options available in
current practice. These have been touched upon previously and are summarised in Table 7.
As a result, there are still a significant number of advanced melanoma patients for whom
there are no effective treatment options available that provide the potential for long-term
survival. This identifies a clear unmet medical need in current practice.

Table 7: Key issues with current treatment options for advanced melanoma

Treatment Summary of key issues
BRAF inhibitor e Only indicated for the treatment of BRAF mutation-positive melanoma
therapy o ~50% of melanoma patients possess the BRAF mutation®® ®>%°

e Long-term survival benefit not demonstrated'®

¢ Resistance to BRAF inhibitors has been observed

o Progression thought to be due to the emergence of resistance
often observed between 5-8 months post initiation®*®*

59, 60, 65

Ipilimumab e Long-term survival observed in 20% of patients>*
o Strongly correlated with induction completion
e Typically slower response times>* >* than BRAF inhibitors®*

58, 104

Chemotherapy e Limited clinical benefit®® ** 3 3*

(e.g. DTIC) e No survival benefit®® 2% 3% 3%

Key: DTIC, dacarbazine.

3.6 Assessment of equality issues

No equality issues related to the use of nivolumab have been identified or are foreseen.
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4 Clinical effectiveness

Summary

Despite significant advancements in therapeutics in recent years, durable
response and long-term survival remains elusive for a broad range of
patients with advanced melanoma

An extensive clinical evidence base supports the use of nivolumab
monotherapy at the licensed dose of 3mg/kg for the treatment of advanced
melanoma:

o CheckMate 066: pivotal Phase Il RCT in previously untreated
patients who have advanced melanoma without a BRAF mutation
that investigates the clinical efficacy of nivolumab 3mg/kg
monotherapy compared with DTIC monotherapy

o CheckMate 067: pivotal Phase Il RCT in previously untreated
patients who have advanced melanoma with or without a BRAF
mutation that investigates the clinical efficacy of nivolumab 3mg/kg
monotherapy compared with ipilimumab 3mg/kg monotherapy

o CheckMate 037: pivotal Phase Il RCT in previously treated patients
who have advanced melanoma with or without a BRAF mutation that
investigates the clinical efficacy of nivolumab 3mg/kg monotherapy
compared with ICC

o CheckMate 003: supportive Phase | dose-escalation study in
previously treated patients with selected advanced solid tumours
(including melanoma) with or without a BRAF mutation that provides
long-term survival data for nivolumab monotherapy

Nivolumab monotherapy provides an additional immuno-oncology treatment
option, stimulating the body’s own immune system to fight cancer cells

Nivolumab is the first PD-1 checkpoint inhibitor to demonstrate long-term
survival in a clinical trial setting (Phase | data)

Extrapolated survival estimates from Phase |ll data suggest 45-50% of
advanced melanoma patients treated with nivolumab 3mg/kg monotherapy
are still alive 2 years after treatment initiation

Nivolumab monotherapy was associated with high rates of rapid and durable
clinical response, irrespective of BRAF status and treatment history

Nivolumab has a predictable and medically manageable safety profile, with
observed AEs mild and transient in the majority, irrespective of BRAF status
and treatment history

Contrary to conventional cytotoxic agents, nivolumab treatment did not result
in reduced HRQL and was actually shown to potentially enhance HRQL
whilst conferring survival benefit

Nivolumab meets the current unmet medical needs in the advanced
melanoma arena and, if recommended for routine use in the NHS in
England, would represent a step-change in the management of this
condition
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4.1 Identification and selection of relevant studies

Search strategy

A systematic literature review designed to identify RCTs of nivolumab and comparator
therapies used in the first-line treatment of advanced melanoma in adults was initiated in
October 2014. A systematic literature review designed to identify RCTs of the same nature in
the subsequent-line setting had previously been initiated in July 2014. These reviews were
both updated and aligned to the decision problem of interest to NICE in May 2015.

Information retrieval methods were all based upon the research question “What is the
relative clinical efficacy and safety of nivolumab versus competing, approved therapies for
the treatment of advanced (unresectable or metastatic) melanoma in adults?”

Searches were performed in global electronic databases:

e MEDLINE and MEDLINE In-Process

e EMBASE

e The Cochrane Library, including the following:
The Cochrane Database of Systematic Reviews (CDSR)
The Cochrane Central Register of Controlled Trials (CENTRAL)
The Database of Abstracts of Reviews of Effects (DARE)

o The Health Technology Assessment (HTA) database

o PubMed (searched for e-publications ahead of print)

In addition, annual proceedings of the following conferences were hand searched in order to
identify any relevant, on-going research:

e The American Society of Clinical Oncology (ASCO) (2013-2015)
o The European Society for Medical Oncology (ESMO) (2012-2014)
o The Society for Immunotherapy of Cancer (SITC) (2012-2014)
e The Society for Melanoma Research (SMR) (2012-2014)
The search strategies used are provided in Appendix 2.

Reference lists of systematic reviews/meta-analyses and clinical guidelines identified
through systematic searches were also hand-searched to highlight any further relevant
studies. In addition, unpublished data on file held by BMS were reviewed for relevance to the
research question/decision problem.

O O O

Study selection

The full eligibility criteria applied to the identified evidence base is presented in Table 8.
Eligibility criteria applied in the original reviews were wider in scope than the eligibility criteria
presented in Table 8 in regard to comparator agents of interest as these reviews were
designed with a global perspective. In addition, these reviews were designed with a specific
focus on line of therapy and studies with mixed patient populations (treatment naive and
treatment exposed) were excluded on this basis. Results of these reviews in regard to
included studies and excluded studies on the basis of mixed patient populations were
therefore reassessed against the eligibility criteria presented in Table 8 when the review was
updated and aligned with the decision problem.

RCTs were included in the final evidence base of relevant studies if they investigated the
clinical efficacy and/or safety of interventions currently used in the NHS (and thus named in
the decision problem) for the treatment of advanced melanoma in adults. Studies
investigating combination regimens, newer agents or palliative chemotherapy/palliative care
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outside of palliative DTIC therapy were only included when compared with the interventions
of relevance to the decision problem, as such regimens are not established care in the NHS.

Outcomes of interest were those considered representative of the clinical benefit and safety
measures adopted in clinical practice and those named in the decision problem; however,
trials were not excluded on the basis of outcome alone. RCTs were included regardless of

design (parallel, cross-over, open-label, single- or double-blinded). Non-randomised and
non-controlled evidence was identified independently as discussed in Section 4.11.

Table 8: Eligibility criteria used in the search strategy

Clinical effectiveness

Inclusion criteria

Exclusion criteria

Population

Adult patients with advanced
(Stage Il or IV unresectable
or metastatic) melanoma

Treatment naive and/or
treatment exposed

Patients with Stage | or Il melanoma

Patients with Stage IIl resectable
melanoma

Paediatric melanoma patients

Patients with non-melanoma
malignancy/disease

Interventions

Nivolumab 3mg/kg
Ipilimumab 3mg/kg
Dabrafenib 150mg
Vemurafenib 960mg
Dacarbazine

Combination regimens?

Newer agents not approved for use in
the NHS?*

Palliative care outside of dacarbazine
chemotherapy®

Comparators Active therapy None
Palliative care
Best supportive care
Placebo

Outcomes Overall survival None

Progression-free survival
Objective response
Safety and tolerability
HRQL

Study design

Randomised controlled trials

Systematic reviews/meta-
analyses”

Non-randomised controlled trials
Single-arm trials

Observational studies

Database analyses

Pooled data analyses
Non-systematic reviews

In-vitro studies

Preclinical studies

Case reports/series
Commentaries/letters/editorials

Language restrictions

None

None

Key: HRQL, health-related quality of life; kg, kilogram; mg, milligram.
Notes: 2, only included when comparing to the interventions of interest; °, included for reference

review only.

Two reviewers independently inspected each reference (title and abstract) identified by the
literature searches and applied basic study selection criteria based on the eligibility criteria
presented in Table 8 (primary screening). Citations meeting basic study selection criteria (or
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in cases of disagreement between the two reviewers) were obtained in full and
independently assessed against the full eligibility criteria presented in Table 8 (secondary
screening). In the event of disagreement between the two reviewers, a third reviewer would
have independently assessed the paper and applicability of selection criteria attained by
consensus; however, this was not needed as no discrepancies occurred.

If study duplication within publications was suspected, author names, location and setting,
specific intervention details, participant numbers, baseline data and date and duration of
study were assessed. If uncertainties remained, the authors would have been contacted, but
this situation did not occur. Where multiple publications were identified for the same clinical
trial, all were included in the final list of articles meeting the eligibility criteria but clearly
identified as primary and secondary sources of data for the same trial.

A PRISMA flow diagram showing the number of studies included and excluded at each
stage of the systematic review is presented in Figure 6.
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Figure 6: PRISMA flow diagram of the literature search process
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Key: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Original searches of electronic databases, which focused on the first- and subsequent-line
setting, identified a total of 3,022 and 2,357 citations of potential relevance to the research
guestion, respectively. Update searches of electronic databases identified an additional 328
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citations of potential relevance to the research question. There was significant overlap
between the results of these searches.

During independent primary screening of all searches, a total of 5,467 citations were
excluded as they were clearly not of relevance to the research question. Common reasons
for exclusion at this stage included non-advanced melanoma patient populations,
investigations of regimens not of interest to the research question and non-RCT trial

designs.

Across the three searches, a total of 204 unique citations were accessed in full (where
applicable and necessary) for further evaluation. Of these citations, 40 were original
publications of trials meeting the eligibility criteria of the review and a further 19 were
secondary publications, providing additional data sources. In addition, conference
proceedings searches identified 4 studies that were not reported in a full publication at the
time of electronic database searches, and 22 abstracts that were associated with studies
identified in the electronic database searches. A further 5 secondary sources of unpublished
data were also included in the final evidence base: 3 clinical study reports held on file by

BMS that provided data for nivolumab 3mg/kg monotherapy

105, 106.

and full publications of

CheckMate 067%* and CheckMate 069, identified within the systematic searches in
abstract form, that became available post completion of electronic database searches.

A reference list of citations excluded at the secondary screening stage is provided in

Appendix 5.

All sources of data for each study meeting the eligibility criteria presented in Table 8 are

listed in Table 9.

Table 9: Data sources for included studies

Trial

Comparator(s)

Primary study
reference

Secondary study
reference(s)

Studies investigat

ing nivolumab 3mg/kg monotherapy

CheckMate 066
(CA209-066)

DTIC

Robert et al., 2015%

Long et al., 2015"%®
Long et al., 2014
CheckMate 066 CSR*®

CheckMate 067
(CA209-067)

Ipilimumab 3mg/kg
Nivolumab 1mg/kg +
ipilimumab 3mg/kg

Larkin et al., 2015%

Wolchok et al., 2015™°
CheckMate 067 CSR***

CheckMate 037
(CA209-037)

ICC (DTIC or
carboplatin plus
paclitaxel)

Weber et al., 20152

Wang et al., 2015
D’Angelo et al., 2014
Weber et al., 2014%
CheckMate 037 CSR'®

Studies investigat

ing ipilimumab 3mg/kg m

onotherapy

CheckMate 069
(CA209-069)

Nivolumab 1mg/kg +
ipilimumab 3mg/kg

Postow et al. 2015’

Abernethy et al., 2015™*°
Hodi et al., 2015*°

CA184-004 Ipilimumab 10mg/kg Hamid et al., 2011'" -
CA184-022 Ipilimumab 0.3mg/kg Wolchok et al. 2010**® -
Ipilimumab 10mg/kg
MDX010-08 Ipilimumab 3mg/kg + Hersh et al., 2011'*° -
DTIC
MDX010-20 Ipilimumab 3mg/kg + Hodi et al., 2010%° McDermott et al., 2013™%°

gp-100
gp-100

Revicki et al. 201238
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Trial

Comparator(s)

Primary study
reference

Secondary study
reference(s)

Studies investigat

ing dabrafenib 150mg monotherapy

BREAK-3

DTIC

Hauschild et al., 2012%

Grob et al., 2014***
Hauschild et al., 2014*
Hauschild et al., 2013
Latimer et al., 2013
Grob et al., 2012'*°

COMBI-d

Dabrafenib + trametinib

Long et al., 2014"%

Long et al., 2015’

Schadendorf et al.,
20158

Latimer et al., 2014*%
Long et al., 2014

Schadendorf et al.,
2014

NCT01072175

Dabrafenib + trametinib

Flaherty et al. 2012

Daud et al., 2015™
Menzies et al., 2015™*
Flaherty et al., 2014
Johnson et al., 2014
Long et al., 2012

Studies investigat

ing vemurafenib 960mg monotherapy

BRIM-3

DTIC

Chapman et al., 2011%

Zabor et al., 2015

McArthur et al., 2014
Hauschild et al., 2013
McArthur et al., 2012*%°

COMBI-v Dabrafenib + trametinib | Robert et al., 2015** Robert et al., 2014
CoBRIM Vemurafenib + Larkin et al., 2014 De La Cruz-Merino et al.,
cobimetinib 2015
Dreno et al., 2015
Larkin et al., 2015
McArthur et al., 2014
Grippo et al., Vemurafenib 240mg Grippo et al., 2014 -
2014

Vemurafenib 480mg
Vemurafenib 720mg

Studies investigat

ing DTIC monotherapy

AGENDA

DTIC + oblimersen

Bedikian et al., 2014**°

CA033 Nab-paclitaxel Hersh et al., 2012™° Hersh et al., 2014™*
Hersh et al., 2013
CA184-024 Ipilimumab 10mg/kg + | Robert et al., 2011 Maio et al., 2015
DTIC Maio et al., 2013"*
Sherrill et al. 2013™°
Maio et al., 2012"°
NCT00005052 Temozolomide Patel et al., 2011™’ -
NCT00779714 Paclitaxel + cisplatin or Ugurel et al., 2015™* -

treosulfan + gemcitabine

Company evidence submission for nivolumab for treating advanced melanoma

Page 42 of 265




Trial Comparator(s) Primary study Secondary study
reference reference(s)
NCT01359956 DTIC + fotemustine Daponte et al., 2013"° | -

DTIC + IFNa

DTIC + fotemustine +
IFNa

Avril et al., 2004

Fotemustine

Avril et al., 2004*%°

Hauschild et al. 2002

Bajetta et al., DTIC + IFNa Bajetta et al., 1994'% -
1994
Bedikian et al., DHA-paclitaxel Bedikian et al., 2011*** | -
2011

Carter et al. 1975

DTIC + CCNU + VCR
DTIC + BCNU + VCR

DTIC + BCNU +
hydroxyurea

Carter et al. 1975

Chapman et al.
1999

DTIC + cisplatin +
carmustine + tamoxifen

Chapman et al. 1999'%°

Chauvergne et al.
1982

DTIC + detorubicin

Chauvergne et al.
1982

Chiarion-Sileni et
al., 2001

DTIC + carmustine +
cisplatin + tamoxifen

Chiarion-Sileni et al.,
2001’

168

Cocconi et al. DTIC + tamoxifen Cocconi et al. 1992 -
1992
Costanzaetal., | TIC mustard Costanza et al., 1976'®° | -
1976
Costanza et al., Methyl-CCNU Costanza et al., 1977'° | -

1977

Cui et al. 2013 DTIC + endostar Cui et al. 2013 -

Falkson et al., DTIC + IFNa Falkson et al., 19917 -

1991

Falkson et al., DTIC + IFNa Falkson et al., 1995”3 -

1995

Falkson et al., DTIC + IFNa Falkson et al., 1998*" -

1998

Fiedler et al. DTIC + VCR + ftorafur + | Fiedler et al. 1990*"° -

1990 hydroxycarbamide

Hill et al. 1979 DTIC + CCNU + VCR Hill et al. 1979 -
DTIC + BCNU + VCR

Luikart et al., Vinblastine + bleomycin | Luikart et al., 1984”7 -

1984 + cis-dichlorodiammine-

platinum

Middleton et al.,
2000

Temozolomide

Middleton et al., 20008

Kiebert et al., 20037

Middleton et al.
2007

IL-2 + IFNa + HDC

Middleton et al. 2007*%°

O’Day et al.,

Intetumumab

O’Day et al., 2011'%

Company evidence submission for nivolumab for treating advanced melanoma

Page 43 of 265




Trial Comparator(s) Primary study Secondary study
reference reference(s)

2011 DTIC + intetumumab

Ringborg et al. DTIC + vindesine Ringborg et al. 1989'% | -

1989

Thomson et al., DTIC + IFNa Thomson et al., 1993a*® | Thomson et al. 1993b"**

1993

Young et al., DTIC + IFNa Young et al., 2001'%° -

2001

Key: BCNU, carmustine; CCNU, lomustine; DHA, docosahexaenoic acid; DTIC, dacarbazine; HDC,
histamine dihydrochloride; ICC, investigator’s choice chemotherapy; gp-100, glycoprotein-100; IFNa,
interferon-alpha; IL-2, interleukin-2; kg, kilogram; mg, milligram; TIC, triazeno imidazole carboxamide;
VCR, vincristine.

4.2 List of relevant randomised controlled trials

There are three pivotal Phase Il RCTs that provide evidence on the clinical benefit of
nivolumab 3mg/kg monotherapy within the indication being appraised, as shown in Table 10.

In CheckMate 066, DTIC was chosen as the relevant comparator as, until the recent
approval of ipilimumab, DTIC was the most common first-line therapy used to treat patients
with advanced melanoma without a BRAF mutation.®?

The more recently initiated CheckMate 067 includes a direct comparison of nivolumab to
ipilimumab, which is a more appropriate comparator in this population in UK current practice
(see Section 3.2). CheckMate 067 enrolled patients with advanced melanoma regardless of
BRAF mutation status, thus a proportion of patients had BRAF mutation-positive melanoma
that may also be treated with BRAF inhibitor therapies in clinical practice (see Section 3.2).
No head-to-head data are available comparing nivolumab with BRAF inhibitor therapy; their
comparative efficacy has therefore been estimated using indirect comparison methods (see
Section 4.10 and Section 5.3).

In CheckMate 037, DTIC or carboplatin plus paclitaxel could be administered as part of an
ICC treatment group. This allowed patients who had previously received DTIC (or
paclitaxel/carboplatin), and whose melanoma had progressed, to receive a different
chemotherapeutic agent. This gave the trial clinicians a degree of flexibility in treating
patients who had previously received chemotherapy, but who had progressed on that
chemotherapy.
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Table 10: List of relevant RCTs

Trial number
(acronym)

Population

Intervention

Comparator

Primary study reference

CheckMate 066

Advanced (unresectable or metastatic)
melanoma patients who are treatment
naive and BRAF mutation-negative (wild-

type).

Nivolumab 3mg/kg g2w

DTIC 1000mg/m? g3w

Robert et al. 2015%

CheckMate 067

Advanced (unresectable or metastatic)
melanoma patients who are treatment
naive.

Nivolumab 3mg/kg g2w

Ipilimumab 3mg/kg g3w

Nivolumab 1mg/kg + ipilimumab
3mg/kg q3w

Larkin et al. 20152

CheckMate 037

Advanced (unresectable or metastatic)
melanoma patients who have progressed
on or after prior anti-CTLA-4 therapy and,
if BRAF mutation-positive, BRAF inhibitor
therapy.

Nivolumab 3mg/kg g2w

ICC:
DTIC 1000mg/m? g3w or

Carboplatin AUC6 + paclitaxel
l75mg/m2 q3w

Weber et al. 20152

Key: AUC, area under the curve; CTLA-4, cytotoxic T-lymphocyte-associated protein 4; DTIC, dacarbazine; ICC, investigator’s choice chemotherapy; kg,
kilogram; m, metre; mg, milligram; RCT, randomised controlled trial; g2w, every 2 weeks; q3w, every 3 weeks.

Company evidence submission for nivolumab for treating advanced melanoma

Page 45 of 265




In addition to the published primary study references, data are taken from the clinical study
reports for each of the trials. Data from CheckMate 066, CheckMate 067 and CheckMate
037 have also been presented at the following conferences:

CheckMate 066:

e Long et al. Effect of nivolumab (NIVO) on quality of life (QoL) in patients (pts) with
treatment-naive advanced melanoma (MEL): results of a phase Ill study (CheckMate
066). Presented at ASCO 2015.'%

e Long et al. Nivolumab improved survival vs dacarbazine in patients with untreated
advanced melanoma. Presented at SMR 2014.'%°

CheckMate 067:

¢ Wolchok et al. Efficacy and safety results from a phase lll trial of nivolumab (NIVO)
alone or combined with ipilimumab (IPI) versus IPI alone in treatment naive patients
(pts) with advanced melanoma (MEL) (CheckMate 067). Presented at ASCO 2015.'*°

CheckMate 037:

e Wang et al. Characterization of exposure-response (E-R) relationship for nivolumab
in subjects with advanced melanoma progressing post anti-CTLA4. Presented at
ASCPT 2015.'"

e D’Angelo et al. Efficacy and safety of nivolumab vs investigator’s choice
chemotherapy (ICC) in subgroups of patients with advanced melanoma after prior
anti-CTLA-4 therapy. Presented at SMR 2014.'*

e \Weber et al. A phase 3 randomized, open-label study of nivolumab (anti-PD-1; BMS-
936558; ONO-4538) versus investigator’s choice chemotherapy (ICC) in patients with
advanced melanoma with prior anti-CTLA-4 therapy. Presented at ESMO 2014.%

4.3 Summary of methodology of the relevant randomised
controlled trials

A comparative summary of the methodology of the RCTs is presented below and
summarised in Table 11.

CheckMate 066

CheckMate 066 was a Phase lll, multicentre, double-blind RCT conducted to determine
whether nivolumab, compared with DTIC, improves OS among previously untreated patients
who have advanced melanoma without a BRAF mutation.®? 1

CheckMate 066 was initiated on 18 January 2013. In response to a recommendation from
the data monitoring committee (DMC), the CheckMate 066 study protocol was amended on
10 June 2014 to allow patients randomised to the DTIC group who were not benefitting from
treatment to be offered the option of crossing over to receive treatment with nivolumab. This
recommendation came after the results of an analysis of a DMC-requested database lock
(23 May 2014) that showed clear evidence of a survival benefit in patients receiving
nivolumab (see Section 4.7). As a result of the DMC recommendations, all study patients
were unblinded, allowing those who were not benefiting from DTIC treatment to receive
nivolumab therapy in an extension phase.

The data presented in this submission are based on the most recent database lock, dated 5
August 2014. At this time, no data on patients randomised to DTIC and treated with
nivolumab post study drug discontinuation were available; therefore, the results of the DTIC
arm reported in Section 4.7 are not confounded by subsequent nivolumab use.
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CheckMate 067

CheckMate 067 is a Phase Ill, multicentre, double-blind RCT conducted to evaluate the
safety and efficacy of nivolumab monotherapy or nivolumab combined with ipilimumab
versus ipilimumab monotherapy.®* '

CheckMate 067 was initiated on 11 June 2013, and the study is currently ongoing. Data
presented in this submission are based on a clinical database lock of 17 February 2015.
Results for the co-primary endpoint of OS are not available at this time as patients are still
surviving and the required minimum follow-up for analysis has not yet been reached (at least
22 months follow-up are required). Results for progression-free survival (PFS) and objective
response rate (ORR) are available and presented in Section 4.7; analyses of HRQL are not
available at this time.

As the focus of this submission is on nivolumab monotherapy (in accordance with its current
licence terms), results are presented for nivolumab monotherapy and its direct comparator,
ipilimumab monotherapy, in Section 4.7. The results of the nivolumab and ipilimumab
combination arm are not presented, as they are not the subject of this submission.
Nivolumab in combination with ipilimumab is not currently licensed, and will be the subject of
a future NICE single technology appraisal (STA), anticipated early in 2016.

CheckMate 037

CheckMate 037 is a Phase Ill, multicentre, open-label RCT designed to evaluate nivolumab
monotherapy versus ICC in advanced melanoma patients who have progressed on or after

anti-CTLA-4 therapy, and for those with BRAF V600 mutations, who have progressed on or
after a BRAF inhibitor in addition to anti-CTLA-4-therapy.'® ™2 ICC consisted of either DTIC
or carboplatin plus paclitaxel.

CheckMate 037 was initiated on 21 December 2012, and this study is currently ongoing.
Data presented in this submission are based on the most recent clinical database lock date
of 30 April 2014 and an independent radiology review committee (IRRC) database lock date
of 20 May 2014. The imaging cut-off date for this database lock was 10 March 2014.

The results for ORR, one of the two co-primary endpoints of the study, and descriptive PFS
are available and are presented in this submission (see Section 4.7). Analyses of HRQL are
not yet available. In December 2014, an interim ad-hoc analysis of OS, the second co-
primary endpoint for Checkmate 037, was performed in response to a specific request from
the CHMP. The results of this analysis are published in the full EPAR.®

At the time of this interim ad hoc analysis, the survival data remained immature, due to
insufficient follow up. Only 70% [182/260] of the pre-specified number of events (deaths)
required for final OS analysis had occurred at the time of data extraction (database lock 12th
November 2014).

In addition to data immaturity and insufficient number of events, several other factors may
have confounded the OS results observed in this interim ad hoc analysis, including: the large
number of patients who were randomised to the ICC arm, but dropped out of the study early
to pursue alternative treatment options; and the high proportion of patients in the ICC arm
(31.6% [42/133]) who received subsequent systemic therapy compared to only 5.5% in the
nivolumab arm. Preliminary OS data showed a median OS of 15.5 months for the nivolumab
group vs 13.7 months in the ICC group (Hazard Ratio of 0.93, [CI95 0.68-1.26]).

In accordance with the study protocol for Checkmate 037, the final analysis of the OS co-
primary endpoint will be performed in the treated population when the number of events
(deaths) reaches 260. This analysis is expected to occur towards the end of 2015.

Across all three trials, the efficacy endpoints were clinically relevant measures of disease as
used in clinical practice. These measures are consistent with other studies of therapeutic
agents in advanced melanoma. As part of the safety and tolerability review, particular
attention was paid to the identification and assessment of AEs of specific interest which were
immune-related and potentially associated with the use of nivolumab (these were termed

Company evidence submission for nivolumab for treating advanced melanoma
Page 47 of 265



‘Select AES’). All trials were conducted in accordance with good clinical practice (GCP) by
qualified investigators using a single protocol to promote consistency across sites.

Of note, in all the trials, patients treated with nivolumab therapy could continue treatment
beyond initial Response Evaluation Criteria in Solid Tumors (RECIST)-defined progression
(where progression is assessed based on tumour size and/or the appearance of new
lesions) if they were considered by the investigator to be experiencing clinical benefit and
tolerating the study drug. This design is based on accumulating clinical evidence that shows
some patients treated with immune system stimulating agents develop disease progression,
as defined by conventional response criteria, before demonstrating subsequent clinical
objective responses and/or stable disease (see Section 2.1). In clinical practice, response is
not assessed against as strict criteria based on radiological data as it is in clinical trials;
rather it is based on a more general assessment of clinical benefit. The design of the
CheckMate trials therefore reflects how clinicians would act in practice.

It is also important to note that progression assessments of immuno-oncology therapies
against RECIST criteria for tumour progression in clinical trials are therefore a conservative
estimate of progression compared to clinical practice assessment of immune-oncology
treatment effect.

Company evidence submission for nivolumab for treating advanced melanoma
Page 48 of 265



Table 11: Comparative summary of RCT methodology

CheckMate 066

CheckMate 067

CheckMate 037

Location Patients were treated across 76 sites in Patients were treated across 137 sites in Patients were treated across 78 sites in
Argentina, Australia, Canada, Chile, Australia, Europe, Israel, New Zealand and Austria, Belgium, Brazil, Canada, Denmark,
Denmark, Finland, France, Germany, North America France, Germany, Israel, Italy, the
Greece, Israel, Italy, Mexico, Norway, Netherlands, Spain, Switzerland, US and UK
Poland, Spain and Sweden

Trial design Phase lll, randomised, double-blind, Phase Ill, randomised, double-blind, active- Phase I, randomised, open-label, active-
placebo-controlled, parallel assignment, controlled, multi-centre clinical trial controlled, multi-centre clinical trial
multi-centre clinical trial Patients were randomised in a 1:1:1 ratio Patients were randomised in a 2:1 ratio
Patients were randomised in a 1:1 ratio through an IVRS. Randomisation was through an IVRS. Randomisation was
through an IVRS. Randomisation was stratified by PD-L1 status, BRAF mutation stratified by PD-L1 status, BRAF mutation
stratified by PD-L1 status and metastatic status and metastatic stage status and prior anti-CTLA-4 best response
stage The sponsor, patients, investigator and site Patients and investigators were not blinded
The sponsor, patients, investigator and site staff were blinded to treatment assignment to treatment assignment; outcome assessors
staff were blinded to treatment assignment until progression of disease and treatment were blinded to treatment assignment

discontinuation
Eligibility Men and women aged 218 years with Men and women aged 218 years who signed | Men and women aged =18 years who signed
criteria for previously untreated, unresectable or informed consent and met the following main | informed consent and met the following main

participants

metastatic melanoma who signed informed
consent and met the following key target
disease and other criteria were enrolled:

e untreated, histologically confirmed
unresectable Stage IIl or Stage IV
melanoma as per AJCC staging

¢ BRAF mutation-negative (wild-type) as
per regionally acceptable V600
mutational status testing

e PD-L1-positive, PD-L1-negative or PD-
L1-intermediate classification according
to recent biopsy from an unresectable
or metastatic site

e measurable disease by RECIST v1.1
criteria

disease criteria upon screening were
enrolled:
e untreated, histologically confirmed
unresectable Stage Il or Stage IV
melanoma, as per AJCC staging

e PD-L1-positive, PD-L1-negative or PD-

L1-intermediate classification according

to recent biopsy from an unresectable
or metastatic site

e Known BRAF mutation status

e Prior radiotherapy (non-systemic)
completed 24 weeks before study drug
administration

e measurable disease by RECIST v1.1

disease criteria upon screening were
enrolled:

e histologically confirmed unresectable
Stage lll or Stage IV melanoma as per
AJCC staging

e PD-L1-positive, PD-L1-negative or PD-
L1-intermediate classification according
to recent biopsy from an unresectable
or metastatic site

e objective evidence of progressive
disease during or after anti-CTLA-4
therapy and any other treatment
regimen received for advanced
melanoma if BRAF mutation-negative

e objective evidence of progressive
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ECOGPSofOor1

Patients who met any of the following key
criteria were excluded from the study
eligibility criteria:

active brain metastases or
leptomeningeal metastases

ocular melanoma

prior malignancy active within the
previous 3 years except for locally
curable cancers that have been
apparently cured

active, known or suspected
autoimmune disease

conditions requiring systemic treatment
with either corticosteroids or other
immunosuppressive medications within
14 days of study drug administration

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

criteria
ECOGPSofOor1

Patients who met any of the following key
criteria were excluded from the study
eligibility criteria:

active brain metastases or
leptomeningeal metastases

ocular melanoma

prior malignancy active within the
previous 3 years except for locally
curable cancers that have been
apparently cured

active, known or suspected
autoimmune disease

conditions requiring systemic treatment
with either corticosteroids or other
immunosuppressive medications within
14 days of study drug administration

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

disease during or after anti-CTLA-4
therapy and BRAF inhibitor therapy for
advanced melanoma (in any sequence
or in any combination) if BRAF
mutation-positive

prior chemotherapy or immunotherapy
completed 24 weeks before study drug
administration and all AEs returned to
baseline or stabilised

prior anti-CTLA-4 therapy completed at
least 6 weeks before study drug
administration

prior radiotherapy completed at least 2
weeks prior to first dose of study drug
administration

measurable disease by RECIST v1.1
criteria

ECOG PSofOor1l

Patients who met any of the following key
criteria were excluded from the study
eligibility criteria:

active brain metastases or
leptomeningeal metastases

ocular melanoma

patients whose melanoma BRAF status
was unknown

active, known or suspected
autoimmune disease

conditions requiring systemic treatment
with either corticosteroids or other
immunosuppressive medications within
14 days of study drug administration

prior treatment with an anti-PD-1, anti-
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PD-L1, anti-PD-L2, anti-CD137 or anti-
CTLA-4 antibody or any antibody or
drug specifically targeting T-cell co-
stimulation or checkpoint pathways
except for anti-CTLA-4 therapy

e prior systemic melanoma therapy with
both DTIC and carboplatin and
paclitaxel

e patients with previous malignancies®
were excluded

e patients with a known history of pre-
specified anti-CTLA-4 therapy related
AEs

Settings and

Local laboratory assessments were arranged

Local laboratory assessments were arranged

Local laboratory assessments were arranged

locations by site. by site. by site.

where the ICON Laboratories were responsible for An independent DMC was established to ICON Laboratories were responsible for

data were management of local laboratory results from | provide oversight of safety and efficacy management of local laboratory results from

collected the site. ICON entered, reviewed, queried, considerations and to provide advice the site. ICON entered, reviewed, queried,
and transferred the results, from the local regarding necessary actions for the and transferred the results, from the local
laboratory reports received from sites to the continuing protection of enrolled patients. laboratory reports received from sites to the
BMS Oracle Clinical Database. BMS Oracle Clinical Database.
An independent DMC was established to An independent DMC was established to
provide oversight of safety and efficacy provide oversight of safety and efficacy
considerations, study conduct, and risk- considerations, study conduct, and risk-
benefit ratio. benefit ratio.

Trial drugs Nivolumab group (n=210): nivolumab 3mg/kg | Nivolumab group (h=316): nivolumab 3mg/kg | Nivolumab group (n=272): nivolumab 3mg/kg

g2w by IV infusion plus a DTIC-matched
placebo g3w by IV infusion

DTIC group (n=208): DTIC 1000mg/m2 g3w
by 1V infusion plus a nivolumab-matched
placebo g2w by IV infusion

Treatment continued until there was disease
progression or an unacceptable level of toxic
effects. Treatment after disease progression

g2w by IV infusion plus an ipilimumab
placebo

Ipilimumab group (n=315): ipilimumab
3mg/kg g3w by IV infusion plus a nivolumab
placebo

Combination group (n=314): nivolumab
1mg/kg plus ipilimumab 3mg/kg q3w by IV
infusion

g2w by IV infusion

ICC group (n=133): DTIC 1000mg/m? q3w by
IV infusion or carboplatin AUC6 plus
paclitaxel 175mg/m2 3w by IV infusion

Patients in the ICC group were treated with a
regimen that they had not previously
received as therapy for metastatic melanoma

Treatment continued until there was disease
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was permitted for patients who had a clinical
benefit and did not have substantial AE with
the study drug, as determined by the
investigator

Patients who received DTIC were permitted
to cross-over to nivolumab therapy post
progression in accordance with a DMC-
recommended protocol amendment

Dose escalations were not permitted. Dose
reductions were permitted for DTIC only in
accordance with a pre-determined schedule.
Dose delays were permitted for all AEs
related to trial drugs (regardless of which
treatment was attributed to the event)

Treatment continued until there was disease
progression or discontinuation due to toxicity
or any other reason. Treatment after disease
progression was permitted for patients who
had a clinical benefit and were tolerating
treatment, as determined by the investigator

Drug reductions or dose escalations were
not permitted. Dose delays were permitted
for all AEs related to trial drugs (regardless
of which treatment was attributed to the
event)

progression or discontinuation due to toxicity
or any other reason. Treatment after disease
progression was permitted for patients in the
nivolumab group who had a clinical benefit
and were tolerating treatment, as determined
by the investigator

Patients who received ICC were not
permitted to cross-over to nivolumab therapy
or to be treated beyond progression

Dose escalations were not permitted. Dose
reductions were permitted for ICC only in
accordance with a pre-determined schedule.
Dose delays were permitted for all AEs
related to trial drugs (regardless of which
treatment was attributed to the event)

Permitted
and
disallowed
concomitant
medication

Antiemetic premedications were
administered prior to dosing of DTIC or
DTIC-matched placebo.

Immunosuppressive agents, systemic
corticosteroids >10mg daily prednisone
equivalent or any concurrent antineoplastic
therapy were prohibited during the study
(unless utilised to treat a drug-related AE).

Palliative radiotherapy and surgical resection
were permitted if the lesion being considered
for such treatment was not a target lesion,
the patient was considered to have
progressed at the time of palliative therapy,
and the case was discussed with the medical
monitors.

Patients could continue to receive HRT if
initiated prior to randomisation.
Bisphosphonates and RANK-L inhibitors
were allowed for bone metastases if initiated
prior to randomisation.

Immunosuppressive agents, systemic
corticosteroids >10mg daily prednisone
equivalent or any concurrent antineoplastic
therapy were prohibited during the study
(unless utilised to treat a drug-related AE).

Palliative radiotherapy and surgical resection
were permitted if the lesion being considered
for such treatment was not a target lesion,
the patient was considered to have
progressed at the time of palliative therapy,
and the case was discussed with the medical
monitors.

Patients were permitted to use topical,
ocular, intra-articular, intranasal, and
inhalational corticosteroids (with minimal
systemic absorption) and a brief course of
corticosteroids for prophylaxis (e.g. contrast
dye allergy) or for treatment of non-
autoimmune conditions (e.g. delayed-type
hypersensitivity reaction caused by contact

Antiemetic premedications were not routinely
administered

Immunosuppressive agents,
immunosuppressive doses of systemic
corticosteroids, non-palliative radiation
therapy or antineoplastic therapy and
surgical resection of lesions were prohibited
during the study.

Palliative radiation therapy was permitted if
the patient was considered to have
progressive disease at the time of palliative
therapy, met the criteria to continue
treatment beyond progression and the case
was discussed with the medical monitors.
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allergen) was allowed.

Primary OS: defined as the time between the date of | OS: defined as time between the date of ORR: defined as the number of patients with
outcomes randomisation and the date of death. randomisation and the date of death. a BOR of CR or PR divided by the number of
Assessments for survival were performed PFS: defined as the time between the date | fandomised patients. IRRC-and investigator-
continuously during treatment and every 3 of randomisation and the first date of assessed. Performed when the first 120
months during follow-up. documented progression or death due to any | Patients treated with nivolumab have a
cause. Investigator-assessed minimum follow-up of 6 months.
Assessments for survival were performed OS: defined as the time between the date of
continuously during treatment and every 3 randomisation and the date of death.
months during follow-up. Tumour response was assessed according
to the RECIST, version 1.1. Tumour
assessments began 9 weeks (+1 week) from
randomisation and continued every 6 weeks
(21 week) for the first 12 months and every
12 weeks (x1 week) thereafter, until disease
progression was documented or treatment
was discontinued.
Assessments for survival were performed
continuously during treatment and every 3
months during follow-up.
Secondary PFS: defined as the time from randomisation | ORR: defined as the number of patients with | TTR: defined as the time from randomisation
outcomes to the date of the first documented a BOR of CR or PR divided by the number of | to the date of the first documents response

progression or death due to any cause.
Investigator-assessed

ORR: defined as the number of patients with
a BOR of CR or PR divided by the number of
randomised patients. Investigator-assessed

OS based on PD-L1 expression level:
defined as OS based on PD-L1 status using
a verified assay with 25% tumour cell
membrane expression cut-off

HRQL: measured by mean changes from
baseline in the EORTC-QLQ-C30 scales

randomised patients. Investigator-assessed

OS, PFS and ORR difference between the
two experimental arms

OS based on PD-L1 expression level:
