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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Pembrolizumab for treating unresectable,
metastatic melanoma after progression with
ipilimumab

This premeeting briefing presents:

e 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 The NICE scope defined the population as people with advanced (unresectable
stage Il or stage IV) melanoma whose disease has progressed after previous
treatment with ipilimumab. The company, in line with the main clinical trial for
pembrolizumab (KEYNOTE-002), included people with advanced (unresectable
stage Il or stage 1V) melanoma whose disease has progressed after previous
treatment with ipilimumab and if BRAF V600 mutation positive, a BRAF or MEK
inhibitor. What is the Committee’s view on the expected place of pembrolizumab
within the treatment pathway? What is the Committee’s view on the expected
efficacy of pembrolizumab in people with BRAF V600 mutation positive who have
not had treatment with a BRAF inhibitor?
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e The scope included dabrafenib and vemurafenib as comparators for
pembrolizumab. The company did not compare pembrolizumab with dabrafenib or
vemurafenib because it considered that pembrolizumab would be used after
ipilimumab and, if BRAF V600 mutation positive disease, after a BRAF inhibitor.
The company considered that established clinical practice in the UK is best
supportive care (BSC) which includes chemotherapy treatment such as
dacarbazine, and which the company stated has not shown any benefit in terms of
overall survival (OS). The ERG agreed with the company’s approach. Does the
Committee agree that BSC is the appropriate comparator? Is it reasonable to
assume that chemotherapy treatments are equivalent to BSC?

e KEYNOTE-002 included centres in Argentina, US and Europe (not in the UK). The
ERG considered that the trial was generalizable to UK clinical practice even
though there were no participating centres in the UK. The trial included 77% of
people with BRAF wild type disease and 54% of people with PD-1L positive
disease. What is the Committee’s view on the generalisability of KEYNOTE-002
to clinical practice in the NHS?

e KEYNOTE-002 included a treatment group who had 2 mg/kg of pembrolizumab
(the licensed dose) and another who had 10 mg/kg of pembrolizumab (the
unlicensed dose). The company considered the efficacy of the 2 different doses of
pembrolizumab to be similar. What is the Committee’s view on the likelihood that
the 2 doses of pembrolizumab provide similar results?

e People in KEYNOTE-002 having chemotherapy were allowed to switch to
pembrolizumab after disease progression. The results of the analysis of OS did
not show a statistically significant difference between pembrolizumab and
chemotherapy, which the company stated was because of treatment switching.
The company and the ERG considered that the 2-stage adjustment method was
the most appropriate method for adjusting for treatment switching. What is the
Committee’s view on the OS results and does the Committee agree that the 2-
stage method is the most appropriate method to adjust for treatment switching?

Cost effectiveness

e The company fitted a Gompertz curve to KEYNOTE-002 PFS data for
extrapolating progression-free survival (PFS) results in the model whereas the

National Institute for Health and Care Excellence 2 of 50
Premeeting briefing — Unresectable, metastatic melanoma: pembrolizumab
Issue date: July 2015





ERG considered that the exponential function provided a better fit. The ERG also
noted that the company’s assumptions in the BSC group may have
underestimated the PFS results in the BSC group. The ERG amendments for
modelling PFS still led to a substantial long-term PFS benefit for pembrolizumab
compared with BSC. This change reduced the incremental cost-effectiveness ratio
(ICER) for pembrolizumab compared with BSC by approximately £6900. What is
the Committee’s view on the most appropriate approach for modelling PFS?

e Because of the lack of long-term OS data from KEYNOTE-002, the company used
3 different sources for the extrapolation of OS in its base case. The ERG stated
that using these sources of data led to clinically implausible results such as a 4-
year period of zero mortality risk and assuming an indefinite OS benefit for
pembrolizumab compared with BSC based on the 12 months OS results in
KEYNOTE-002. The ERG applied a different method for extrapolating OS data
which reduced the OS benefit of pembrolizumab compared with BSC by
approximately 17% and increased the ICER for pembrolizumab compared with
BSC by approximately £8400. What is the Committee’s view on the most
appropriate approach for modelling OS?

e The company estimated the utility values based on time to death in its base case
analysis and based on progression in its sensitivity analysis. Utilities values were
taken from pooled analyses for the 2 treatment groups in KEYNOTE-002. The
ERG noted that the 2 approaches to incorporate utility values in the model were
not exclusive and should be complementary. The ERG amended this using utility
values based on progression and adjusting them by including a decrement based
on time to death. This increased the ICER for pembrolizumab compared with BSC
by approximately £5000. The ERG also considered it more appropriate to take
utility values from the non-US population in KEYNOTE-002, which increased the
ICER for pembrolizumab compared with BSC by approximately £3000. What is
the Committee’s preferred approach to incorporating utility values in the model?

e The ERG made some amendments to the way the company included use of
resources and costs in the model. In one of these amendments, the ERG modified
the way in which the company modelled duration of treatment with
pembrolizumab. The ERG noted that the company used PFS as a proxy to model
time on treatment. In contrast, the ERG used time to stopping treatment from
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KEYNOTE-002, which reduced the ICER for pembrolizumab compared with BSC
by approximately £7200. What is the Committee’s view on the ERG’s
amendments on use of resources and costs and particularly on the most
appropriate way to model time on treatment?

e The results from the company’s model showed that the deterministic ICER for
pembrolizumab compared with BSC was £42,923 per QALY gained and the
probabilistic ICER was £67,615 per QALY gained. The company noted that these
results were higher than the deterministic results because of the uncertainty in the
short-term PFS data from KEYNOTE-002 and the fact that in the model many
patients did not have disease progression and had treatment for life. The ERG
presented alternative results which incorporated all of its preferred assumptions
and amendments which led to an ICER of £46,662 per QALY gained for
pembrolizumab compared with BSC. The ERG cautioned that the company and
the ERG’s estimates were reliant on immature survival data and were affected by
treatment switching, and therefore they were associated with a high degree of
uncertainty. What is the Committee’s view on the most plausible ICER for
pembrolizumab compared with BSC and the robustness of the estimates?

e The company did a scenario analysis assuming that people having
pembrolizumab stopped treatment after 2 years based on the protocol of
KEYNOTE-006. The deterministic analysis led to an ICER for pembrolizumab
compared with BSC of £31,764 per QALY gained and the probabilistic ICER was
£33,841 per QALY gained. The company also did scenario analyses varying the
assumed duration of NHS reimbursement for pembrolizumab. What is the

Committee’s view on this scenario analyses?

Other

e The company considered pembrolizumab 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 pembrolizumab to be an innovative therapy?

e The company stated that pembrolizumab met all the criteria to be considered a
life-extending treatment at the end of life. Is the Committee satisfied that all the
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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 pembrolizumab within its

marketing authorisation for treating advanced melanoma.

National Institute for Health and Care Excellence 5 of 50
Premeeting briefing — Unresectable, metastatic melanoma: pembrolizumab

Issue date: July 2015





Table 1 Decision problem

Final scope issued by [Decision problem addressed |Comments from the company Comments from the ERG
NICE in the submission

Pop. People with advanced [Adults with unresectable or |As per the population of interest The ERG noted that NICE has not
(unresectable stage Il [ metastatic melanoma who addressed in the key clinical trials appraised MEK inhibitors and most
or stage V) melanoma | have progressed after being [supporting this submission, people with | patients with BRAFV600 mutation
whose disease has previously treated with BRAFV600 mutation positive disease positive melanoma currently have
progressed after ipilimumab and, if must have had a prior treatment BRAF inhibitors (vemurafenib or
previous treatment BRAFV600 mutation regimen with an approved BRAF and/or | dabrafenib). Therefore, the ERG
with ipilimumab positive, a BRAF or MEK MEK inhibitor. noted that the population referenced

inhibitor in the company’s decision problem is

a more specific population than that
specified in the NICE scope.

Int. Pembrolizumab Pembrolizumab The ERG noted that different doses of
pembrolizumab were used in clinical
trials.
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Com.

Dacarbazine

Vemurafenib
(for people with
BRAF V600
mutation-
positive
disease)
Dabrafenib (for
people with
BRAF V600
mutation-
positive
disease)

BSC

BSC (including dacarbazine)

There is unanimity in placing
dacarbazine and other chemotherapy
agents in the position of palliation as
part of BSC.

The licenced indication for
pembrolizumab is “monotherapy for the
treatment of advanced (unresectable or
metastatic) melanoma in adults”.

As the submission is focused on the
sub-population of ‘patients who have
received prior treatment with ipilimumab
and if BRAFV600 mutation positive, a
BRAF or MEK inhibitor’, this precludes
BRAF inhibitors from being appropriate
comparators to pembrolizumab in the
population of interest covered within
this STA.

The ERG agreed with the company
that there is no evidence showing that
use of palliative chemotherapy is
associated with an increase in overall
survival and so BSC and dacarbazine
can be considered to be effectively
eqguivalent comparators.

The ERG also agreed with the
company it was not meaningful to
compare pembrolizumab with either
vemurafenib or dabrafenib because
people in KEYNOTE-022 had
treatment with a BRAF inhibitor if they
had BRAF V600 mutation positive
disease.

Out.

progression-
free survival

overall survival
response rate

adverse effects
of treatment

health-related
quality of life.

e progression-free
survival

e overall survival
e response rate

e adverse effects of
treatment

¢ health-related quality
of life.

In line with NICE final scope

The ERG noted the company reported
evidence on all outcomes listed in the
scope. It also noted that a lack of
mature overall survival data and the
high rates of treatment switching
increased the difficulty of analysing
and interpreting overall survival data.

Abbreviations: ERG, evidence review group; Pop, population; BRAF, Protein kinase of the mitogen-activated protein kinase pathway; MEK,
mitogen-activated protein kinase enzymes; Int, intervention; Com, comparators; BSC, best supportive care; STA, single technology appraisal,

Out, outcomes

Source: adapted from company’s submission, in table 1
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2 The technology and the treatment pathway

2.1 Pembrolizumab (Keytruda, Merck Sharp & Dome) is a humanised
monoclonal antibody which acts on the programmed death 1 protein
(PD-1) immune-checkpoint receptor pathway blocking its interaction with
ligand on the tumour cells and thus, allowing reactivation of antitumor
immunity. It has a marketing authorisation in the UK as monotherapy for the
treatment of advanced (unresectable or metastatic) melanoma in adults.
Previously, pembrolizumab was available through the early access to
medicines schemes from the UK Medicines and Healthcare products
Regulatory Agency. Pembrolizumab is administered intravenously for
30 minutes at a dose of 2 mg/kg every 3 weeks until disease progression

or unacceptable toxicity (see

2.2 The company that holds the marketing authorisation of pembrolizumab
(Merck Sharp & Dohme) has agreed a patient access scheme with the
Department of Health. This involves a single confidential discount applied
to the list price of pembrolizumab (see Table 2). The Department of
Health considered that this patient access scheme does not constitute an

excessive administrative burden on the NHS.
2.3 Table 2).

2.4 The company that holds the marketing authorisation of pembrolizumab
(Merck Sharp & Dohme) has agreed a patient access scheme with the
Department of Health. This involves a single confidential discount applied
to the list price of pembrolizumab (see Table 2). The Department of
Health considered that this patient access scheme does not constitute an

excessive administrative burden on the NHS.

Table 2 Technology and comparators

Pembrolizumab (Keytruda) ‘ Chemotherapy
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Pembrolizumab (Keytruda)

Chemotherapy

Marketing
authorisation

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

Based on KEYNOTE-002:

Dacarbazine: treatment of patients
with metastasized melanoma

Paclitaxel: not licensed in the UK
for this indication

Carboplatin: not licensed in the UK
for this indication

Temozolomide: not licensed in the
UK for this indication

Administration
method and
dose

2 mg/kg every 3 weeks; IV
until disease progression or
unacceptable toxicities

Based on the mean body surface area from
the KEYNOTE-002 trial:

Dacarbazine: 1000 mg/m2/day
every 3 weeks

Paclitaxel: 175 mg/m2 every 3
weeks

Paclitaxel plus carboplatin: 6
(cycles 1 —4) or 5 (cycles 5 - 10)
AUC carboplatin plus 225 mg/m2
paclitaxel every 3 weeks
Carboplatin: 221.85 AUC

Temozolomide: 200 mg/m2 once
daily for 5 days every 28 days

Acquisition
cost

50mg vial: £1,315
50mg vial with PAS: £l

Dacarbazine 100 mg vial: £3.29;
200 mg vial: £4.29; 500 mg vial:
£16.49

Paclitaxel 5ML vial: £3.65; 16.7 mL
vial: £7.64; 25 mL vial: £11.58; 50
mL vial: £21.94

Carboplatin 5 mL vial £3.98; 15mL
vial: £9.31; 45 mL vial: £24.75; 60
mL vial: £28.55

Temozolomide 5 mg cap: £6.52; 20
mg cap: £11.12; 100 mg cap:
£44.70; 140 mg cap: £60.70; 180
mg cap: £83.10; 250 mg cap:
£106.08

Average cost
of a course of
treatment

The average cost per cycle is
£

Dacarbazine: £58.04

Paclitaxel: £29.24

Carboplatin: £116.21

Paclitaxel plus carboplatin: £29.24
Temozolomide: £187.98
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Pembrolizumab (Keytruda) ‘ Chemotherapy

Abbreviations: 1V, intravenous infusion; PAS, patient access scheme; AUC, area under the
curve; cap, capsules

See summary of product characteristics for details on adverse reactions and
contraindications.

Source: adapted from company’s submission tables 2, 4, 75 and 76 and appendix 4 and
British National Formulary (May 2015)

2.5

2.6

Treatment options for metastatic melanoma include biological therapy,
chemotherapy, radiotherapy or surgery. Some people whose disease
presents with a protein kinase of the mitogen-activated protein kinase
pathway (BRAF) gene mutation will have targeted therapy. NICE
technology appraisals guidance 269 and 321 recommend vemurafenib
and dabrafenib as options for treating locally advanced or metastatic
BRAF V600 mutation-positive unresectable or metastatic melanoma

respectively. NICE technology appraisal guidance 268 recommends

ipilimumab as an option for treating advanced (unresectable or metastatic)

melanoma in people who have had prior therapy and NICE technology

appraisal guidance 319 recommends ipilimumab as an option for treating

previously untreated advanced (unresectable or metastatic) melanoma.

Pembrolizumab can be used after treatment with ipilimumab. The
company’s proposed place of pembrolizumab within the treatment
pathway in this appraisal is after treatment with ipilimumab and BRAF
inhibitors (vemurafenib or dabrafenib) if the disease is BRAF V600
mutation positive (see Figure 1). The company noted that chemotherapy
treatment with dacarbazine is only considered when immunotherapy and
targeted therapy are not suitable. The Evidence Review Group (ERG)
noted that NICE has not made recommendations for mitogen-activated
protein kinase enzymes (MEK) inhibitors at the moment. The ERG also
considered that the treatment pathway presented by the company reflects

current treatment options as recommended by current NICE guidance.
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Figure 1 Treatment pathway
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Source: Company’s response to clarification, figure 15, page 61

3.1

3.2

Comments from consultees

A professional group noted that people with advanced unresectable
melanoma have initial treatment with ipilimumab or BRAF inhibitors if the
disease is BRAF V600 mutation positive. It explained that approximately a
third of people with BRAF V600 mutation positive disease have low
volume, indolent disease and have initial treatment with ipilimumab
instead of a BRAF inhibitor. A small proportion of people with advanced
melanoma may have initial treatment with chemotherapy with the aim of
debulking (that is, reducing the size) of the tumour before having
immunotherapy. The professional group also noted that after treatment
with ipilimumab people may have treatment with chemotherapy
(dacarbazine) or if the disease is BRAF V600 mutation positive, treatment
with a BRAF inhibitor. Therefore, it considered that pembrolizumab will be
a treatment option after ipilimumab and its direct comparators would be
chemotherapy (dacarbazine) and BRAF inhibitors.

The professional group noted that pembrolizumab should only be given by

oncologists, specialists in melanoma, in secondary care and that it was
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3.3

4

not expected that any additional resources or requirements would be
needed above what already exists in clinical practice. However the
professional group highlighted that because of the current practice to
continue treatment with pembrolizumab once every 3 weeks for up to 2
years in people whose disease responds to treatment, this is likely to
represent a large volume of additional work for pharmacy and

chemotherapy day unit teams.

The professional group noted that although KEYNOTE-001 and
KEYNOTE-002 trials were not done in the UK (although KEYNOTE-001
part B2 included some UK centres), they are generalizable to UK clinical
practice. It also noted that although long-term data is needed,
pembrolizumab appeared to be an effective treatment for advanced

melanoma and its adverse effects profile was manageabile.

Clinical-effectiveness evidence

Overview of the clinical trials

4.1

The company did a systematic literature review and identified 2 clinical
trials, KEYNOTE-001 part B and KEYNOTE-002, of pembrolizumab in the
population considered in this appraisal, that is, people with unresectable
or metastatic melanoma that has progressed after treatment with
ipilimumab and, if BRAF V600 mutation positive, a BRAF or MEK inhibitor.
The company considered KEYNOTE-002 to be most relevant to the
decision problem. The company also presented supportive evidence from
a clinical trial (KEYNOTE-006) that studied pembrolizumab in people with
advanced (unresectable stage Il or IV) melanoma untreated with
ipilimumab. For further details of KEYNOTE-006 see company’s

submission, page 94 onwards.

KEYNOTE-002

4.2 KEYNOTE-002 was a randomised, multicentre (including centres in
Argentina, US and Europe although not in the UK) controlled trial which
compared pembrolizumab with chemotherapy in people with advanced
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melanoma who have had at least 2 doses of ipilimumab and whose
disease was refractory to ipilimumab, that is, had progressed within 24
weeks of the last ipilimumab dose. People with BRAF V600 mutation
positive melanoma must have had treatment with a BRAF (vemurafenib or
dabrafenib) or MEK (trametinib) inhibitor. People had investigator choice
of chemotherapy (paclitaxel plus carboplatin, carboplatin alone, paclitaxel
alone, dacarbazine or temozolomide) (n=179) according to standard of
care or current practice, pembrolizumab 2 mg/kg (licensed dose) (n=180)
or 10 mg/kg (unlicensed dose) (n=181) every 3 weeks until disease
progression (according to Response Evaluation Criteria in Solid Tumours
version 1.1 [RECIST 1.1]), unacceptable toxicity, withdrawal of consent,
physician’s decision to stop therapy or study sponsor’s decision to stop
the study. After week 12 people who had chemotherapy and whose
disease progressed (confirmed by central review of imaging scan) were

allowed to switch to pembrolizumab (see Figure 2).

Figure 2 Study design of KEYNOTE-002
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Source: company’s submission figure 5, page 44

4.3 The co-primary outcomes in KEYNOTE-002 were progression-free
survival (PFS) that is, time from randomisation to the first documented
disease progression (based on assessment from central imaging vendor
using RECIST 1.1) or death by any cause, whichever occurred first, and
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4.4

4.5

overall survival (OS) that is, time from randomisation to death by any
cause. If imaging at 12 weeks (or first tumour assessment) showed
progressed disease or tumour assessment indicated disease progression
according to RECIST 1.1, treatment with pembrolizumab was continued
until a repeat assessment 4 — 6 weeks later confirmed progressed
disease. Data from people who had not died at the time of the final
analysis were censored, that is, excluded from the analysis from this point
onwards, at the date of the last follow-up. The population used for the
analyses of PFS and OS was the intention-to-treat population, that is,
people were included in the treatment group to which they were allocated
at randomisation. The company did 2 sensitivity analyses of PFS applying
different censoring rules to evaluate the robustness of the results (for
further details see company’s submission, table 13). The company stated
that it also did a supportive analysis of OS in which data were censored at
the time of treatment switch and adjusted the OS data in the
chemotherapy group for treatment switching. The rank-preserving
structural failure time (RPSFT) adjustment method for treatment switching
was pre-specified in the trial protocol and the company also explored
other adjustment methods (2-stage and inverse probability of censoring
weighting [IPCW]) (see section 4.10).

Secondary outcomes included overall response rate (defined as the
proportion of people who had either a complete response or partial
response based on RECIST 1.1), response duration (defined as time from
first documented evidence of complete response or partial response until
disease progression or death), adverse effects and subgroup analyses for
OS, PFS and overall response rate. Exploratory outcomes included
health-related quality of life using the European Organisation for Research
and Treatment Cancer Quality of Life Questionnaire (EORTC-QLQC30)

and Euroqol 5 dimensions questionnaire (EQ-5D).

The company reported that people in KEYNOTE-002 had had several

previous treatments for advanced melanoma and that their baseline

National Institute for Health and Care Excellence 14 of 50

Premeeting briefing — Unresectable, metastatic melanoma: pembrolizumab

Issue date: July 2015





characteristics were generally balanced between the 3 treatment groups

(see Table 6 and company’s submission, Table 15).

ERG comments

4.6

4.7

The ERG reported that the company had identified all relevant trials of
pembrolizumab and considered that only KEYNOTE-002 was relevant to
the decision problem. The ERG considered KEYNOTE-002 to be well
designed and to have low risk of bias. The ERG also considered that the
trial was generalizable to UK clinical practice even though there were no

participating centres in the UK.

The ERG noted that the company stated that people in KEYNOTE-002
had more advanced disease and a worse prognosis than expected in
clinical practice in England. However the ERG considered that it could
also be argued that people in KEYNOTE-002 had a better prognosis
because they had Eastern Cooperative Oncology Group (ECOG) status 0
— 1 and were considered to be fit enough for having further

immunotherapy following treatment with ipilimumab.

Clinical trial results

KEYNOTE-002

4.8

4.9

The PFS and OS results were based on the interim analysis 2 (data cut-
off 12 May 2014), at which time 86 out of 179 people (48%) in the
chemotherapy group had switched treatment to pembrolizumab. At this
time, 215 deaths had occurred. Results of the pembrolizumab 10 mg/kg
group (unlicensed dose) are not presented here (for full results please see

company’s submission, appendix 6).

The company presented the results of the PFS analyses based on central
review and investigator review. Results based on central review showed
that median PFS was 2.9 months in the pembrolizumab 2 mg/kg group
and 2.7 months in the chemotherapy group. The difference in PFS

between the treatment groups was statistically significant (hazard ratio
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[HR] 0.57, 95% CI 0.45 to 0.73, p<0.0001). The company noted that the

Kaplan-Meier results showed that the PFS curves for both treatment

groups separated from week 12 onwards and showed a substantial

separation by month 6 (see Table 3 and Figure 3). The company stated

that the results of the sensitivity analyses of PFS when using different

censoring rules were consistent with the primary analyses results. The

company also noted that PFS results based on investigator review were

consistent with the results based on the investigator results (see Table 3).

Table 3 Summary of PFS results in KEYNOTE-002

(95% CI)

(31.6 to 46.1)

Pembrolizumab 2 mg/kg Chemotherapy
(N=180) (N=179)
PFS (IRO [central review] per RECIST 1.1)
HR - Treatment compared with 0.57
Control (95% Cl) (0.45 t0 0.73)
Median in months 2.9 2.7
(95% ClI) (2.8t03.8) (2.5t02.8)
p valuet <0.0001
6 month PFS rate (%) 34.3 15.6
(95% CI) (27.4 10 41.3) (10.5t0 21.5)
PFS (INV assessment)
HR - Treatment compared with 0.49
Control (95% CI) (0.38 to 0.62)
Median in months 3.7 2.6
(95% CI) (2.9t05.4) (2.4 10 2.8)
p valuet <0.0001
6 month PFS rate (%) 38.9 15.2

(10.2 to 21.0)

assessment

tBased on the stratified log-rank test.
Source: adapted from company’s submission, table 19 and table 22

Abbreviations: PFS, progression-free survival; IRO, Integrated radiology and oncology
analysis (central review); HR, hazard ratio; Cl, confidence interval; INV, investigator
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Figure 3 Kaplan Meier analysis of PFS based on central assessment in
KEYNOTE-002
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Source: company’s submission, figure 8

4.10 The company stated that OS results did not show a statistically significant
difference between pembrolizumab 2 mg/kg and chemotherapy because
people whose disease progressed on the chemotherapy group could
switch to pembrolizumab (HR 0.88, 95% CI 0.64 to 1.22, p=0.229). The
company noted that because the RPSFT adjustment method had been
pre-specified in the study protocol before the availability of trial information
needed to determine the clinical validity of the approach, it also applied
additional adjustment methods (2-stage and the IPCW) (see Table 4). The
company stated that because the RPSFT method is based on the
assumption of a common treatment effect, this method might not be
appropriate because people who switched to pembrolizumab after having
had chemotherapy may have a different treatment effect than people who
had pembrolizumab initially. The company also stated that the OS results
when adjusting for treatment switching with the RPSFT method were
invalid because the results were similar to the ones before correction (see
Figure 4) and because the results implied that people having
pembrolizumab died more quickly after progression than those having
chemotherapy. The company also noted that because of the small sample
size and the high proportion of people switching treatment, it was
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uncertain whether the IPCW method could be considered a valid method.
The company stated that because treatment switch occurred after disease
progression and the potential relevant confounders were measured until
the moment of switching; the 2-stage method appeared to be the most
appropriate. The company validated the adjusted OS results generated
with the 2-stage method for the control group with the predicted OS using
the Korn et al. (2008) algorithm (a study that evaluated historical data
from different trials which included 2100 people with metastatic melanoma
to attempt to develop benchmarks for OS and PFS as reference points for
future trials), and reported a high degree of similarity. For the OS analysis
applying the 2-stage adjustment method, the company presented the
results of 2 models; 1 which adjusted for all relevant covariates (including
ECOG status, tumour size, lactate dehydrogenase level [LDH], BRAF
status, melanoma stage and age) and another model which only
incorporated ECOG. The company noted that both models led to similar

results.
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Table 4 Summary of OS results in KEYNOTE-002

Pembrolizumab 2 mg/kg Chemotherapy
(N=180) (N=179)
OS Median in months (95% CI)
Unadjusted for crossover 11.4 11.6
(10.2to NR) (9.0to0 16.3)
Control: RPSFT correction 111
(9.7 to NR)
Control (2-stage correction - simple 7.8
model (5.3109.7)
Control (2-stage correction — all 7.9
covariates) (5.4109.7)
Control (IPCW) 7 5
OS rate at Month 3 (%) 85.5 85.3
(95% ClI) (79.4 t0 89.9) (79.2 10 89.8)
HR: pembrolizumab 2mg/kg compared with control (95% CI); p value
Unadjusted for crossover 0.88 (0.64 to 1.22); p=0.229
Control: RPSFT correction 0.81 (0.50 to 1.23); p=0.229
Control (2-stage correction - simple 0.63 (0.45 to 0.88); p=0.006
model
Control (2-stage correction — all 0.63 (0.45 to 0.88); p=0.007
covariates)
Control (IPCW correction) 0.68 (0.48 0 0.96): p=0.028
Abbreviations: HR, hazard ratio; Cl, confidence interval; OS, overall survival; RPSFT,
Rank-preserving structural failure time; IPCW, Inverse probability of censoring weighted;
NR, Not reached.
Source: adapted from company’s submission, table 19
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Figure 4 Kaplan Meier analysis of OS using the RPSFT adjustment method in
KEYNOTE-002
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Source: company’s submission, figure 11, page 82

411

At the time of the secondary interim analysis (data cut-off date 12 May
2014), the median time to response was 13 weeks in both treatment
groups. The median duration of response was not yet reached in the
pembrolizumab group and was 37 weeks in the chemotherapy group. The
company noted that because of the small number of people at risk at the
median, the median response duration for the chemotherapy group should
be interpreted with caution. Overall response rate assessed by central
review was statistically significantly higher with pembrolizumab than with
chemotherapy (21.1% in the pembrolizumab group and 4.5% in the
chemotherapy group, p<0.0001). Results based on investigator
assessment were consistent with results based on central review (see
Table 5).
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Table 5 Summary of secondary outcomes results in KEYNOTE-002

Pembrolizumab 2 mg/kg Chemotherapy
(N=180) (N=179)
ORR analysis (IRO [central review] per RECIST 1.1)
ORR - ITT (%) 21.1 4.5
(95% CI) (15.4 t0 27.8) (1.9 to 8.6)
Difference in % compared with 12.8
Control (95% CI) (p value) t (7.0 to 20.6) (p<0.0001)
Response duration (IRO [central review] per RECIST 1.1)
People with a response (n) 38 8
Median in weeks (range) NR (6+ to 50+) 37 (7+ to 41)
Non-progressing (non-progressed 35 (92) 5 (63)
disease) n (%)
Median time to response in weeks 13 (12 to 30) 13 (12 to 18)
(range)

Abbreviations: IRO, Integrated radiology and oncology analysis (central review); ClI,
confidence interval; ORR, overall response rate; ITT, intention to treat; NR: Not reached.

I Based on stratified on Miettinen & Nurminen method.
Source: adapted from company’s submission, table 19

4.12 The company noted that results on health-related quality of life using the
EORTC QLQ-30 showed that there was a statistically significant lower
reduction in the least squares mean change from baseline with
pembrolizumab than with chemotherapy (the difference in least squares
mean change from baseline at week 12 was 6.57, p=0.011). It stated that
the pembrolizumab group had a smaller proportion of people whose
health-related quality of life deteriorated and a larger proportion of people
whose health-related quality of life remained stable compared with the
chemotherapy group. The ERG noted that the company stated that a
score change of 10 points was considered clinically meaningful and thus
the ERG stated that there was no clinically meaningful difference in
health-related quality of life measured by the EORTC QLQ-C30.

ERG comments

413 The ERG agreed with the company that the difference in median PFS
between treatment groups in KEYNOTE-002 could be affected by the
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4.14

timing of the first scheduled response assessment (week 12) and that it
was likely that median PFS rates underestimated the treatment effect of

pembrolizumab compared with chemotherapy.

The ERG noted that the company explored different methods to adjust OS
data from KEYNOTE-002 for treatment switching and agreed with the
company that the 2-stage adjustment method was the most appropriate.
This was because treatment switching occurred after disease progression,
all relevant confounders were measured until that point and the adjusted
OS results for the chemotherapy group could be validated using an
external source (the Korn algorithm). The ERG accepted the company’s
rationale in response to clarification that the assumption of a common
treatment effect, which is necessary for applying the RPSFT method, did
not hold, showing that people who initially had treatment with
pembrolizumab showed a different treatment effect to people who
switched to pembrolizumab on disease progression. The ERG also
agreed with the company that the IPCW method was not appropriate
because of the relatively small number of patients in KEYNOTE-002 and

the high proportion of people who switched treatment.

KEYNOTE-001 part B

4.15

The company also presented evidence on KEYNOTE-001 part B. This
was a multicentre (including the UK), open-label trial in which
pembrolizumab was studied in people with locally advanced or metastatic
melanoma (irrespective of previous treatment with ipilimumab [part B1]
and that had progressed after treatment with ipilimumab [part B2]). In part
B2 (n=173) people had disease that progressed within 24 weeks of the
last ipilimumab dose and, if BRAF V600 mutation positive, they must have
had treatment with a BRAF inhibitor (vemurafenib or dabrafenib) or MEK
inhibitor (trametinib). Treatment allocation was randomised in 2 groups:
pembrolizumab 2mg/kg every 3 weeks (the licensed dose) (n=89) and
pembrolizumab 10 mg/kg every 3 weeks (unlicensed dose) (n=84). The
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4.16

company stated that patients’ baseline characteristics were generally

balanced between the 2 treatment groups (see Table 6).

The primary efficacy outcome in KEYNOTE-001 part B2 was response
rate based on immune-related response criteria assessed by
investigators. In a supportive analysis, response rate was also assessed
based on RECIST 1.1 by central reviewers. Secondary outcomes included
disease control rate, response duration, PFS based on both immune-
related response criteria and RECIST 1.1 and overall survival OS (for full
details on the results of KEYNOTE-001 part B2 see company’s

submission, table 30).

Meta-analyses and indirect comparison

4.17

The company did not do a meta-analysis of KEYNOTE-001 part B2 and
KEYNOTE-002 because the treatment effect of pembrolizumab was
higher in KEYNOTE-001 part B2 and results in terms of PFS and OS were
too different between the 2 trials (see Figure 5 and Figure 6). The
company noted that these differences were associated with differences in
study design and baseline characteristics because people in KEYNOTE-
002 had disease with poorer prognosis and more severe metastases.
Table 6 summarises the patients’ baseline characteristics in KEYNOTE-
001 part B2 and KEYNOTE-002.
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Figure 5 PFS results in the pembrolizumab group in KEYNOTE-002 and
KEYNOTE-001 part B2
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Figure 6 OS results in the pembrolizumab group in KEYNOTE-002 and
KEYNOTE-001 part B2
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Table 6 Patients baseline characteristics in KEYNOTE-001 part B2 and KETYNOTE-002

Patient characteristic

KEYNOTE-002: ITT population

KEYNOTE-001 (Part B2): ApaT population

Pembrolizumab | Pembrolizumab | Chemotherapy | Total Pembrolizumab | Pembrolizumab | Total
2mg/kg Q3w 10mg/kg Q3W 2mg/kg Q3wW 10mg/kg Q3W
n=180 n=181 n=179 n=540 n=89 n=84 n=173
Age, median (range) 62.0 (15to0 87) 60.0 (27 to 89) 63.0 (27t087) | 61.5(15 | 59.0 (18 to 88) 62.5 (27 to 86) 61.0 (18
to 89) to 88)
Male 58% 60% 64% 61% 54% 68% 61%
ECOG performance
status
0 [normal activity] 54% 54% 55% 55% 66% 68% 67%
1 [symptoms but 44% 46% 45% 45% 34% 32% 33%
ambulatory]
BRAF status
Mutant 24% 22% 23% 23% 13% 23% 18%
wild type 76% 78% 77% 77% 87% 77% 82%
LDH level
Normal 55% 58% 60% 58% 55% 66% 60%
Elevated (2110% ULN) | 43% 40% 38% 40% 44% 35% 39%
M-stage
MO <1% <1% 1% <1% 16% 12% 14%
Mla 5% 7% 8% 7% 8% 13% 10%
M1b 12% 9% 8% 10% 16% 16% 16%
Mlc 82% 83% 82% 83% 57% 56% 57%
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Patient characteristic

KEYNOTE-002: ITT population

KEYNOTE-001 (Part B2): ApaT population

Pembrolizumab | Pembrolizumab | Chemotherapy | Total Pembrolizumab | Pembrolizumab | Total
2mg/kg Q3w 10mg/kg Q3W 2mg/kg Q3w 10mg/kg Q3W
n=180 n=181 n=179 n=540 n=89 n=84 n=173
No. of lines of previous
therapies
0 <1% 0% 0% <1% 0% 0% 0%
1 22% 31% 26% 27% 33% 23% 28%
2 44% 37% 44% 41% 35% 40% 38%
23 33% 33% 30% 32% 33% 37% 35%

Abbreviations: ITT, intention to treat; ApaT, all patients as treated; ECOG, Eastern Cooperative Oncology Group; BRAF, Protein kinase of the
mitogen-activated protein kinase; LDH, Lactate Dehydrogenase; ULN, upper limit of normal

Source: ERG report, table 5
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4.18

The company reported that there is no evidence comparing
pembrolizumab or chemotherapy with best supportive care (BSC) in
people with metastatic melanoma after progression with ipilimumab and
thus, it did not do an indirect comparison of pembrolizumab and BSC.

ERG comments

4.19

The ERG agreed with the company that a meta-analysis of results from
KEYNOTE-002 and KEYNOTE-001 part B2 was not appropriate because
of the differences in patient populations. It also agreed that an indirect
comparison of pembrolizumab and BSC was not possible because there
was no evidence on which to base this.

Adverse effects of treatment

4.20

The company presented results of adverse effects based on the all
patients as treated (APaT) population from KEYNOTE-002 and Table 7
summarises these. The most common adverse effects in the
pembrolizumab 2 mg/kg group were fatigue (38.8%), pruritus (23.5%),
constipation (21.3%), diarrhoea (20.8%), nausea (19.7%), anaemia
(17.4%), cough (17.4%), decreased appetite (16.3%) and arthralgia (that
is, joint pain) (15.2%). The most common adverse effects in the
chemotherapy group were fatigue (48.0%), nausea (41.5%), anaemia
(26.3%), vomiting (22.8%), decreased appetite (22.8%), constipation
(20.5%), alopecia (20.5%), diarrhoea (19.9%), and cough (15.8%). The
company stated that the results showed the overall favourable safety
profile of pembrolizumab as an immune therapy for advanced melanoma
and compared with chemotherapy. For further details on adverse effects
in KEYNOTE-002 see company’s submission, tables 48 — 52 and
appendix 11. For details of adverse effects in KEYNOTE-001 part B2 see

company’s submission, tables 53 and 54.
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Table 7 Summary of adverse effects in KEYNOTE-002

Pembrolizumab Chemotherapy
2 mg/kg (n=178) (n=171)
Exposure, days
Median (range) 1125 61
(1 to 499) (1 to 335)
Mean (SD) 144.2 75.5
(207.7) (66.4)
With 1 or more AEs 172 167
(96.6%) (97.7%)
Grade 3-5 AE 83 88
(46.6%) (51.5%)
Any grade drug-related AE 121 138
(68.0%) (80.7%)
Drug-related Grade 3-5 AE 20 45
(11.2%) (26.3%)
Serious AE 79 57
(44.4%) (33.3%)
Serious drug-related AE 14 17
(7.9%) (9.9%)
Death 11 8
(6.2%) (4.7%)
Drug-related AE leading to death 1 0
(0.6%) (0.0%)
AE leading to discontinuation 18 20
(10.1%) (11.7%)
Drug-related AE leading to 5 10
discontinuation (2.8%) (5.8%)
Serious AE leading to discontinuation 15 14
(8.4%) (8.2%)
Serious drug-related AE leading to 5 4
discontinuation (2.8%) (2.3%)
Abbreviations: SD, standard deviation; AE, adverse effects
Source: company’s submission, table 47

ERG comments

4.21 The ERG noted that pembrolizumab had a better safety profile than
chemotherapy showing fewer adverse effects and drug-related adverse
effects of any grade, grade 3 or higher and leading to stopping treatment.
The ERG also noted that immune-related adverse effects with
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5

pembrolizumab were generally reversible when treatment was stopped
and when treated with corticosteroids. The ERG received clinical advice
highlighting that specialists working in oncology services may be not
familiar with some adverse effects associated with pembrolizumab and
their management may require the involvement of specialists other than
oncologists. The ERG however acknowledged that the management of
some of these adverse effects has become more common because of

experience with treatment with ipilimumab.

Cost-effectiveness evidence

Model structure

5.1

The company did a de novo economic model to assess the cost
effectiveness of pembrolizumab compared with BSC in people with
unresectable or metastatic melanoma previously treated with ipilimumab
and who had progressive disease within 24 weeks of the last dose. The
population in the model differed from the scope in that people with BRAF
V600 mutation positive disease had also had treatment with a BRAF
inhibitor (vemurafenib or dabrafenib) in line with KEYNOTE-002. BSC
included systemic therapies such as dacarbazine, paclitaxel, paclitaxel
plus carboplatin, carboplatin or temozolomide. The model structure was a
partitioned survival model with 3 states: pre-progression, post-progression
and death (see Figure 7). The cycle length was 1 week, the time horizon
was 30 years (assumed to be lifetime) and costs and outcomes were

discounted at a 3.5% rate.
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Figure 7 Company’s model structure
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ERG comments
5.2 The ERG considered that the company’s model structure was appropriate

and generally well implemented.

Model details

5.3 Data from KEYNOTE-002 were used to estimate the baseline patients’
characteristics, the proportion of people in the different states, the
proportion experiencing adverse effects, and utility values. The average
age of the cohort in the model was 60. People had treatment with
pembrolizumab or chemotherapy until disease progression and
subsequent therapies were not considered in the model. The definitions of
the health states were based on KEYNOTE-002. Progressed disease was
defined based on RECIST v1.1. Non-progressed disease included
patients whose disease had complete response, partial response and
stable disease. Transitions between states were derived from the
proportion of patients that were reflected by the areas under the PFS and
OS curves in KEYNOTE-002. The area between the PFS and OS curves
represented the proportion of people in the post-progression state. The
company noted that because the model was based on data from
KEYNOTE-002 in which people had disease refractory to ipilimumab (that

is, had progressed within 24 weeks of the last ipilimumab dose; which is a
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5.4

5.5

subgroup of the overall population who had had treatment with
ipilimumab), it was likely that the model results underestimated the true
OS benefit associated with pembrolizumab. For modelling the impact of
treatment on costs and quality of life, the analysis was based on time
spent alive. The model included time-to-death sub-health states to capture
patients’ quality of life, each associated with a specific utility value, and
these were: less than 30 days to death, 30 to 89 days to death, 90 to 179
days to death, and more than 180 days to death (for further details see

company’s submission, figure 26).

The company assumed that all chemotherapy treatments had equal
efficacy in terms of PFS and OS. The company applied standard
parametric curve fitting for extrapolating PFS. The company stated that
because PFS results were affected by the fact that the first radiological
tumour response assessment was done in week 12, it applied a 2 part
curve fit: Kaplan-Meier curves were used until week 13 and parametric
curves were fitted from this point onwards. The Gompertz function was
selected because the company considered that it provided the best fit to
PFS data. The company stated that the proportional hazard assumption
could not be rejected and it incorporated it on the extrapolation of the
data. The company highlighted that using PFS to represent disease status
within the model may underestimate pre-progression survival and
overestimate post-progression survival. The company applied different

PFS extrapolation methods in scenario analyses (see Table 8).

The company reported that because OS data from KEYNOTE-002 were
immature, and standard parametric curve fitting resulted in survival
estimates that were not clinically plausible, alternative methods were
needed to extrapolate survival beyond the trial period. The company
noted that because pembrolizumab had shown similar outcomes to
ipilimumab for previously treated metastatic melanoma, it could be
assumed that pembrolizumab had a similar survival profile to ipilimumab
in the long term. The company applied different methods for adjusting for
treatment switching (2-stage approach, IPCW and RPSFT) and

National Institute for Health and Care Excellence 31 of 50

Premeeting briefing — Unresectable, metastatic melanoma: pembrolizumab

Issue date: July 2015





considered the 2-stage method to be the most appropriate (see section
4.10). It also reported that 3 clinical experts agreed that it was reasonable
to assume that pembrolizumab was associated with similar survival to
ipilimumab, that the projections obtained appeared clinically plausible, and
that there was a need to adjust for treatment switching. The company
used the following sources for the extrapolation of OS in its base case

(see Figure 8):

e From Oto 1 year:. KEYNOTE-002 data

e From 1 year to 10 years: ipilimumab (previously treated) survival curve
(as published in Schadendorf et al. [2015], a study that included a
pooled analysis of long-term survival data for ipilimumab in
unresectable or metastatic melanoma)

e From year 10 onwards: Balch et al. (2001) registry data + general

population mortality

The company used alternative extrapolation methods in scenario analyses
(see Table 8). For further details on the extrapolation options see

company’s submission pages 161 — 166.
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Figure 8 Overall survival in company’s model
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Table 8 Summary of company’s extrapolation options for PFS and OS data

Pembrolizumab BSC

1. Trial data + ipilimumab extrapolation from Schadendorf 2015 (relative 1. Chemotherapy from KEYNOTE-002, 2-part curve
rate of survival) (company’s base case) fit (company’s base case)

o PFS Kaplan-Meier data from KEYNOTE-002 trial used for the first 12 ¢ PFS Kaplan-Meier data from KEYNOTE-002 used
weeks, and a parametric curve (best fit: Gompertz distribution) is fit to the for the first 12 weeks. A parametric curve (best fit:
KEYNOTE-002 pembrolizumab group from week 13. Gompertz distribution) is fit to the chemotherapy arm

e Summary of the data used for OS: of KEYNOTE-002 from week 13.

o 0to1year: KEYNOTE-002 trial data e For OS, survival is modelled based upon the curve
o 1yearto 10 years: ipilimumab (previously treated) survival curve ](C:IEOSSSIg\C/frdu]csc)irnp?rr;:b;?!sltz:n;arggﬂjgst?\ldofg;ternal
(as published in Schadendorf et al. [2015]) . 9t ger '
) data is used outside of the trial.
o 10 years onwards: Balch et al. (2001) registry data + general
population mortality
2. Trial data + ipilimumab extrapolation from MDX010-020 (using 2. gpl00 from MDX010-020 trial as a proxy for BSC

relative rate of survival)

PFS Kaplan-Meier data from KEYNOTE-002 used for the first 12 weeks,
and a parametric curve (Gompertz distribution) fitted to the KEYNOTE-002
pembrolizumab group from week 13.

Summary of the data used for OS:
o 0to 1 year: KEYNOTE-002 trial data

o 1lyearto 1.5 years: ipilimumab survival curve (previously treated)
(i.e. MDX010-20 trial Kaplan-Meier data)

o 1.5to 5 years: curve fit to MDX010-020 data (as in NICE
technology appraisal guidance 268 on ipilimumab for previously
treated advanced melanoma)

o 5years onwards: Balch et al. (2001) registry data + general
population mortality

For PFS, the comparator group (gp100) PFS curve
from MDX010-20 trial (as in NICE technology
appraisal guidance 268 on ipilimumab for previously
treated advanced melanoma).

Summary of the data used for OS:

o 0to 1 year: comparator group (gp100) from
MDX010-020 Kaplan-Meier data

o 1tob5 years — curve fit to comparator group
(gp100) from MDX010-020 data

o 5 years onwards: Balch et al. (2001) registry
data + general population mortality

Korn model to adjust for differences in patient
characteristics
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3. Hazard ratio using KEYNOTE-002 on external data

o PFS Kaplan-Meier data from KEYNOTE-002 used for the first 12 weeks,
and a parametric curve (Gompertz distribution) fitted to the KEYNOTE-002
pembrolizumab group from week 13.

e For OS, the hazard ratio between the pembrolizumab and the
chemotherapy groups from the 2-stage adjustment analysis applied to a
selected external dataset (gp100 from MDX010-020 trial as in NICE
technology appraisal guidance 268 on ipilimumab for previously treated
advanced melanoma).

Korn dataset (OS only)
Summary of the data used for OS:
o 0to 5 years: Korn Kaplan-Meier data
o b5 years onwards: Balch 2001 registry data +
general population mortality
Korn model to adjust for differences in patient
characteristics.

4. Trial data + ipilimumab extrapolation from Schadendorf 2015 -
Treatment naive cohort (relative rate of survival)

¢ PFS Kaplan-Meier data from KEYNOTE-002 trial used for the first 12
weeks, and a parametric curve (best fit: Gompertz distribution) fitted to the
KEYNOTE-002 pembrolizumab group from week 13.

e Summary of the data used for OS:

o 0to1lyear: KEYNOTE-002 trial data
o 1yearto 10 years: ipilimumab (previously untreated) survival curve
(as published in Schadendorf et a;. [2015])
o 10 years onwards: Balch et al. (2001) registry data + general
population mortality
This is based upon clinical advice that long-term survival with
pembrolizumab would be expected to be at least as good or better than
that seen with ipilimumab.

Abbreviations: PFS, progression-free survival; OS, overall survival; HR, hazard ratio
Source: adapted from company’s submission, table 63
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ERG comments

5.6 The ERG noted that the company used the Gompertz distribution for
extrapolating PFS data in the pembrolizumab group from week 13
onwards. In contrast to what the company stated in its submission (see
section 5.4), the ERG noted that for the BSC group the company directly
used Kaplan-Meier data until the final date when any patient was
observed to still have progression-free disease (week 62), at which point
all remaining patients were assumed to have died or have disease
progression. The company applied the extrapolation method stated in
section 5.4 (that is, PFS Kaplan-Meier data from KEYNOTE-002 used for
the first 12 weeks and a Gompertz parametric curve fitted to the PFS data
from chemotherapy group of KEYNOTE-002 from week 13 onwards) in
scenario analyses. The ERG considered that the exponential distribution
provided a better fit to Kaplan-Meier data from KEYNOTE-002 than the
Gompertz function used by the company in its model. The ERG also
noted that the Gompertz function usually overestimates PFS results in the
long term and that assuming that all patients in the BSC group died or had
disease progression at week 62 without any projection underestimated the
PFS results in the BSC group. The ERG considered that this
overestimated the benefit of pembrolizumab in terms of PFS compared
with BSC by approximately 30%. The ERG noted that the company used
the PFS results by central review in its model and requested the PFS
results by investigator assessment using an alternative censoring rule
(censor patients lost to follow-up and who withdraw from the trial at the
time recorded and patients alive and still at risk of the target event at the
date of data cut-off, and not when last seen). The ERG stated that PFS by
investigator assessment was more representative of clinical practice and
used these results in its exploratory analyses. It applied exponential
models to the PFS results in both treatment groups and found that this still
led to a substantial long-term PFS benefit for pembrolizumab compared
with BSC (net extended PFS benefit with pembrolizumab compared with

BSC of 4.18 months compared with company’s estimate of 5.35 months).
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5.7

Table 12, scenario R6 shows the impact of this amendment on the

incremental cost-effectiveness ratio (ICER).

The ERG noted that the company estimated OS in its base case analysis
in 3 times phases based on 3 different sources and explored each of

these separately:

e From Oto 1 year: KEYNOTE-002 data. The ERG compared the

survival of people in the pembrolizumab group with the survival of
people who switched treatment to pembrolizumab after disease
progression and found a similar benefit in both groups. Therefore, it
concluded that correction for treatment switching was justified.

From 1 to 10 years: Schadendorf et al. (2015) data. The ERG noted
that in Schadendorf et al. selected treatment groups from different trials
of ipilimumab were pooled and that the company directly used the
results in the model. The ERG noted that this did not take into account
the diminishing number of patients who had progression-free disease in
the model and the reduction in the number of patients in the
pembrolizumab group because of patients stopping treatment. The
ERG also stated that using these data led to a period from 6 to 10
years in which there were no deaths from any cause and considered
this to be implausible and a misrepresentation of the data. It also noted
that the company assumed that the multiple heterogeneity observed in
the pooled analysis in Schadendorf et al. did not influence long-term
survival. After examination of the references used in the Schadendorf
et al. analysis the ERG considered that there was a large risk of
uncontrolled selection bias which would affect the estimation of long-
term survival.

From 10 to 30 years: Balch et al. (2001) registry data + general
population mortality. The ERG noted that there were several problems
with the Balch et al. analysis:

— It was based on the American Joint Committee on Cancer registry

data which have been subsequently updated and reported in Balch
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et al. (2009). The updated analyses showed that the average life
expectancy of people with melanoma was influenced by the
subgroup of stage IV melanoma (that is, M1a, M1b, M1c)

— It did not include patients who had had treatment with ipilimumab
and therefore applied to a different population from that included in
either treatment group in KEYNOTE-002

— Survival was measured from the time of diagnosis and the use of
these data would depend on being able to identify the time from
diagnosis for all patients in KEYNOTE-002.

The ERG stated that using these 3 different sources of data led to
clinically implausible results such as a long period of zero mortality risk
and a sudden increase in mortality from zero to non-zero at 10 years. It
was concerned that the company applied the OS HR from the trial to the
whole time horizon (including to the background mortality from all causes
from UK life tables) and that this led to an indefinite OS gain in the
pembrolizumab group compared with BSC from 10 to 30 years. The ERG
did sensitivity analyses removing the zero mortality risk period (see Table
12, scenario R8) and revising the mortality rates to be equal in both
treatment groups beyond 10 years to reflect that OS in the pembrolizumab
group will eventually become similar to that in the BSC group (see Table
12 scenario R9).

5.8 The ERG explored the company’s alternative methods for extrapolating
OS summarised in Table 8 and noted that they all used data from
Schadendorf et al. (2015), Balch et al. (2001) or both. Therefore the ERG
also considered these scenarios not to be appropriate.

5.9 The ERG applied a different method for extrapolating OS data in the

model based on a previous approach taken for ipilimumab for previously

treated advanced (unresectable or metastatic) melanoma. The ERG’s

method used a mixed exponential model with 2 subgroups of patients (1
subgroup had a high risk of mortality, and the other subgroup
[approximately 10-15% of the total population] had much longer survival)

as observed in clinical practice. The ERG used the American Joint
National Institute for Health and Care Excellence 38 of 50
Premeeting briefing — Unresectable, metastatic melanoma: pembrolizumab

Issue date: July 2015



https://www.nice.org.uk/guidance/ta268

https://www.nice.org.uk/guidance/ta268



Committee on Cancer registry data and generated expected survival
profiles matched for the subgroups of people with stage IV melanoma
(M1a, M1b and M1c) for each treatment group in KEYNOTE-002 and
used the subsequent curves in both extrapolation phases of the
company’s model (that is, from year 1 onwards) using the point at which
the American Joint Committee on Cancer registry data matched profiles
corresponded to a common mortality rate in both the KEYNOTE-002 data
and the projection model (see Figure 9). This resulted in a situation in
which beyond the observed trial period, most patients having
pembrolizumab stopped treatment rapidly because of disease progression
or adverse effects, and future survival was therefore largely determined by
the conventional treatment options covered in the registry data. Using this
method for extrapolating OS data led to a reduction on the estimated

survival gain of approximately 17% (see Table 12, scenario R10).

Figure 9 ERG’s long-term projection of OS

= \ Pembroizumab 2mg/kg KEYNOTE-002 data
|
— - — Pembrolzumab projected by ERG model (Balkch 2009)

0.8 Control KEYNOTE-002 after 2-stage full adjustment

0.7 —— Control projected by ERG model (Baich 2009)

06

0.5 \

Overall Survival

04

0.3

Source: ERG report, figure 14
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Health-related quality of life

5.10 The company obtained the utility values from EQ-5D data from
KEYNOTE-002. Utility values were calculated based on time to death and
progression-based states. The company reported that there were no
statistically significant differences in utility values between the
pembrolizumab and chemotherapy groups at baseline. Therefore, the
company used pooled utility values from both treatment groups in the
model. The company noted that utility values decreased when patients
were closer to the time of death. The company focused the analysis of the
intervals related to time to death of less than 180 days on people with
observed death dates. However, for the category of 180 days or more to
death, people with censored death date of 180 days or longer were also
included because their EQ-5D data related to a survival of at least 180
days. The company adjusted the EQ-5D data by age using the values
from Kind et al. (1999) and applied utility decrements because of grade 3
— 5 and relevant adverse effects. The company also calculated pooled
utility values for pre-progression (0.74) and post-progression states (0.68)
for both treatment groups and applied them in sensitivity analyses. Table

9 shows a summary of the utility values used in the model.

Table 9 Summary of utility values in the model

Time to Overall Total pooled values (pembrolizumab and BSC)
Survival (days) Mean 95% CI

2180 0.77 (0.75t0 0.79)

[90, 180) 0.62 (0.57 t0 0.67)

[30, 90) 0.52 (0.45 to 0.58)
<30 0.42 (0.28 to 0.56)

* This group also includes patients whose death dates were censored and report EQ5D =
180 days.

Abbreviations: Cl, confidence interval
Source: adapted from company’s submission, table 71

ERG comments

511 The ERG considered that utility values differed between people from US
and people from other countries included in KEYNOTE-002 and asked the
company to provide a breakdown of utility values (see Table 10). Based
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on these values, the ERG amended the model using non-US utility values

(see Table 12, scenario R5).

Table 10 Utility values from non-US population in KEYNOTE-002

Time to Pembrolizumab + Chemotherapy
Death (days) nt nt Mean SE 95% Cl
2180 88 195 0.73 0.02 (0.70, 0.77)
[90, 180) 36 62 0.56 0.04 (0.48, 0.64)
[30, 90) 35 44 0.44 0.04 (0.36, 0.53)
<30 12 13 0.33 0.11 (0.08, 0.57)

T n=Number of patient with non-missing EQ-5D index score
T n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

* This group also includes patients whose death dates were censored and report EQ5D
during this time.

Source: company’s response to clarification, table 41

5.12

The ERG noted that the 2 approaches to incorporating utility values in the
model adopted by the company (that is, utility values based on
progression and utility values based on time to death) were not exclusive
but should be complementary. The ERG amended this using utility values
based on progression and adjusting them including a decrement in the

utility value based on time to death (see Table 12, scenario R12).

Use of resources and costs

5.13

The company included costs reflecting the clinical management of
unresectable or metastatic melanoma which included treatment costs,
monitoring and follow up, management of complications and adverse
effects and terminal care. The company mainly took healthcare resource
utilisation data from the MELODY study (a study of resource utilisation in
220 people with melanoma), which included inpatient, outpatient and
hospice care costs of melanoma in the UK. The company noted that this
study was done before ipilimumab and BRAF inhibitors were available
and was not a reliable source for estimating long-term survivor costs.

Therefore, these were based on clinical experts’ feedback. The company
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assumed that people whose disease had not progressed continued
treatment and had regular check-ups every 3 months and every 3 to 6
months after 2 years. For people whose disease progressed, check-ups
were assumed to take place at least every 3 months until an alternative
treatment option was found. The company calculated the average number
of vials of pembrolizumab per patient using the sex and weight distribution
of patients from Europe included in KEYNOTE-002. The company used
the composition of treatments from the chemotherapy group in
KEYNOTE-002 to reflect BSC in the model and used alternative
definitions of BSC (such as the composition of treatments from the
MELODY study) in sensitivity analyses. The company assumed no vial
sharing in its base-case analysis and that treatment was continued until
disease progression or unacceptable toxicity. Treatment costs were
obtained from the electronic market information tool (eMit) and the
monthly index of medical specialities (MIMS) and administration costs
from NHS reference costs. The incidence of adverse effects was based
on KEYNOTE-002 and their associated costs were obtained from NICE

technology appraisal guidance on ipilimumab for previously untreated

advanced melanoma, which referred to the MELODY study as the main

data source. For further details on use of resources and costs see

company’s submission, tables 73 — 80 and appendix 21.

ERG comments

5.14

The ERG noted that the company estimated the doses of pembrolizumab
based on the distribution of the body weight of people in KEYNOTE-002
and divided the patients into weight bands according to the whole number
of vials needed. The ERG stated that body weight can vary between
countries and re-estimated the costs based on UK values reported in the
Health Survey for England (2012) and using a log-normal distribution. The
ERG also noted that the company did not vary body surface area
according to sex when estimating the doses of some of the therapies
considered as part of BSC and that it did not use a method for using the

least expensive combination of vial sizes available. The ERG corrected
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these issues and re-estimated the overall average cost per dose for each
treatment. The ERG also noted that there were coding errors in the
company’s model in scenarios associated with the BSC group. The ERG
also corrected the costing category of treatment administration for some
treatments in the BSC group and based on clinical advice, it assumed that
dacarbazine would be given up to a maximum of 6 cycles instead of until
disease progression as per the company’s model. The ERG also modified
the way in which the company modelled duration of treatment with
pembrolizumab. The ERG noted that the company used PFS as a proxy
to model time on treatment. In contrast, the ERG used time to stopping
treatment from KEYNOTE-002. For estimating duration of treatment in the
BSC group the ERG used the values from the pembrolizumab group
adjusted using the ratio of PFS. The results of these ERG amendments

are summarised in Table 12, scenarios R1, R2, R3, R7 and R11.

Company's base-case results and sensitivity analysis

5.15

5.16

The results from the company’s cost-effectiveness analysis of
pembrolizumab compared with BSC showed that pembrolizumab provided
1.19 additional quality-adjusted life years (QALYs) and £50,995 additional
costs compared with BSC, leading to an ICER of £42,923 per QALY
gained. The company compared the results from the model with the
outcomes from KEYNOTE-002, noting that these were similar, and

suggested that in the short term the outcomes from the model were valid.

The company did deterministic sensitivity analyses and found that the
variables that had the highest impact on the ICER were the curve fit
parameters for PFS data (varying the scale in the Gompertz distribution
led to ICERs between £28,593 and £125,879 per QALY gained, and
varying the treatment effect in the Gompertz distribution led to ICERs
between £30,600 and £66,341 per QALY gained) and the HR for OS from
the 2-stage treatment switching adjustment method (the ICER ranged
from £31,865 to £128,080 per QALY gained).
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5.17

The company did probabilistic sensitivity analyses to assess the
uncertainty around the variables included in the model. The results led to
a probabilistic ICER of £67,615 per QALY gained for pembrolizumab
compared with BSC. The company noted that these results were higher
than the deterministic results because of the uncertainty in the PFS data
from KEYNOTE-002 and the fact that in the model many patients did not
have disease progression and had treatment for life. The cost-
effectiveness acceptability curves showed that there was a probability of
approximately 50% of pembrolizumab being cost effective at a maximum
acceptable ICER of £50,000 per QALY gained. The company also
presented additional scenario analyses assuming different durations of
NHS reimbursement for pembrolizumab (acquisition and administration
costs) to reiterate the fact that the difference between the deterministic
and the probabilistic base case ICER for pembrolizumab compared with
BSC was associated with the uncertainty in the PFS data from
KEYNOTE-002 that made that in the model many patients continued
having treatment with pembrolizumab for many years, and therefore

increasing the costs in the pembrolizumab group.

ERG comments

5.18

The ERG noted that the company’s base case model results showed that
99.1% of the overall incremental cost was attributable to differences in
direct treatment costs (acquisition costs and administration). The ERG
also noted that approximately 72% of the estimated health gain occurred
after disease progression in the company’s model and therefore, the long-
term projection of the KEYNOTE-002 results was the most important

element of the company’s model.

Company scenarios

5.19 The company re-ran its deterministic analysis and probabilistic sensitivity
analysis assuming an alternative scenario in which people having
pembrolizumab stopped treatment after 2 years based on the protocol of
KEYNOTE-006. The deterministic analysis led to an ICER for
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5.20

pembrolizumab compared with BSC of £31,764 per QALY gained and the
probabilistic sensitivity analysis provided an ICER of £33,841 per QALY
gained. The probability of pembrolizumab being cost effective compared
with BSC at a maximum acceptable ICER of £50,000 per QALY gained

under this scenario was 87%.

The company did several scenario analyses to assess uncertainty around
structural and methodological assumptions in the model. The company
stated that the results from all scenarios resulted in ICERs lower than
£50,000 per QALY gained except for the scenarios assuming the log-
normal and log-logistic curves for fitting PFS data, using less robust
shorter-term data for extrapolation of survival based on proportional
hazards and long-term use of chemotherapy. The company considered
these scenarios to be clinically unrealistic. Table 11 includes a summary
of the scenario analyses which changed the ICER by at least £5000 per
QALY gained (for full results of the company’s scenario analyses see

company’s submission, table 90).
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Table 11 Company’s scenario analyses

Scenario Inc. cost Inc. QALY ICER
Base case £50,995 1.19 £42,923
Exponential curve fit to PFS Kaplan-Meier £39,630 1.19 £33,357
data

gp100 dataset used for BSC group £50,854 1.52 £33,424
Korn dataset used for BSC group £51,132 1.52 £33,681
Weibull curve fit to PFS Kaplan-Meier data | £42,374 1.19 £35,667
Vial sharing allowed £44,205 1.19 £37,208
IPCW treatment switch adjustment method | £50,533 1.05 £47,991
Progression-based utility values from £50,995 1.06 £48,056
KEYNOTE-002

Assuming same relative rate of survival as £50,767 0.91 £55,813
ipilimumab using MDX010-020 data

10 year time horizon £45,888 0.79 £58,086
Log-normal curve fit to PFS Kaplan-Meier £73,056 1.19 £61,492
data

Using OS HR from KEYNOTE-2 2-stage on | £49,918 0.81 £61,664
external data using gp100 data

Using OS HR from KEYNOTE-2 2-stage on | £49,284 0.73 £67,713
external data using Korn data

Log-logistic curve fit to PFS Kaplan-Meier £80,880 1.19 £68,078
data

Abbreviations: Inc., incremental; QALY, Quality-adjusted life year; ICER, incremental cost
effectiveness ratio; OS, overall survival; HR, hazard ratio; PFS, progression-free survival

Source: adapted from company’s submission, table 90

ERG exploratory analyses

5.21 The ERG did several amendments and exploratory analyses using the
company’s model. The ERG noted that although individual amendments
had substantial effects on the ICER, the net effect when implementing all
the changes was small, leading to an overall change in the ICER of less
than £4000 (see Table 12). The ERG cautioned that the company and the
ERG'’s estimates were reliant on immature survival data and affected by
treatment switching, which is associated with a high degree of uncertainty.
The ERG highlighted that the assumptions needed for extrapolating

survival results in the model should be considered with caution.
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Table 12 ERG exploratory analyses

Model scenario

ERG revision Inc. Cost | Inc. QALYs EIISEEY Clr?aaZe

A. Company’s base-case + £50,995 +1.188 £42,923 -

R1) ERG Drug costs + £51,109 +1.188 £43,019 + £96
R2) ERG Admin costs + £51,095 +1.188 £43,007 + £84
R3) Dacarbazine <=6 cycles + £51,100 +1.188 £43,012 + £89
R4) Life Table recalculation + £50,995 +1.189 £42,898 -£25
R5) European utility data + £50,995 +1.110 £45,960 + £3037
R6) ERG PFS estimates + £42,796 + 1.188 £36,022 - £6901
R7) Time on treatment costs + £42,463 +1.188 £35,742 -£7181
R8) Remaove no mortality period + £50,784 +1.023 £49,663 + £6740
i?bg;@ove*”qadeﬂageaﬂer +£50,058 | +1.136 | £44,863 + £1940
R10) ERG OS model + £50,900 + 0.992 £51,314 + £8391
oo dose® | wgsoonr | +iam | sazew | e
Eiﬁgﬁgmybow‘mm“’meﬁmds +£50,995 | +1.065 | £47,888 + £4965
B. Base-case +R1-R9, R11, R12 + £41,468 + 0.894 £46,409 + £3486
C. Base-case +R1-R12 + £41,508 + 0.890 £46,662 + £3739

Abbreviations: Inc., incremental, ICER, incremental cost-effectiveness ratio, Admin.,
administration; PFS, progression-free survival; HR, hazard ratio; OS, overall survival

Source: adapted from ERG report, table 39

Innovation

5.22 Justifications for considering pembrolizumab to be innovative:

¢ The company considered pembrolizumab to be a step-change in the

management of advanced melanoma because it is the first PD-L1

therapy considered by NICE, it will increase the range of treatment

options and is expected to provide durable response.
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e The company noted that pembrolizumab was recognised as a
Breakthrough Therapy Designation for advanced melanoma by the
Food and Drug Administration in the US that granted its accelerated
approval; and was approved under the early access to medicines
scheme by the Medicines and Healthcare products Regulatory Agency
in the UK. The company noted that the approval under the early access
to medicines scheme recognised that pembrolizumab 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. It stated that this designation validated that pembrolizumab
should be considered innovative in its potential to make a significant

and substantial impact on health-related benefits.

6 End-of-life considerations

6.1 Table 13 summarises the end-of-life criteria in relation to pembrolizumab
in unresectable or metastatic melanoma after progression with

ipilimumab.

Table 13 End-of-life considerations

Criterion Data available

The treatment is indicated for The company noted that people with metastatic
patients with a short life expectancy, | melanoma have a median survival of up to 9 months
normally less than 24 months (based on data from Balch et al. [2001], Korn et al.

[2008] and Thirlwell and Nathan [2008]).

The company’s estimate of median overall survival in
the chemotherapy group in KEYNOTE-002 adjusted

for treatment switching with the 2-stage method was

7.9 months.

The ERG noted that the undiscounted mean life
expectancy of eligible patients in the company’s base
case analysis was 20.9 months, and 17.2 months in
the ERG'’s preferred scenario.
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Criterion Data available

There is sufficient evidence to The company noted that pembrolizumab offers a
indicate that the treatment offers an | difference in median survival of 3.5 months (based
extension to life, normally of at least | on the 2-stage treatment switching adjustment

an additional 3 months, compared approach) and a mean extension to life of 1.59 years
with current NHS treatment (projected from cost-effectiveness model) compared
with BSC.

The ERG noted that the undiscounted estimate of
mean survival gain per patient attributable to
pembrolizumab compared with BSC was 26.1
months in the company base case analysis, and 20.1
months in the ERG’s preferred scenario.

The treatment is licensed or The company noted that the estimated number of
otherwise indicated for small patient | people eligible for pembrolizumab is expected to be
populations approximately 628 in 2015, and approximately 300

annually thereafter (based on data from Office of
National Statistics, NICE costing template on
vemurafenib, company’s submission for NICE
technology appraisal guidance on ipilimumab for
previously untreated advanced melanoma, Long et al
[2011] and company’s internal forecasting).

Source: company’s submission table 56, clarification response page 68 and ERG report
page 96

7 Equality issues

7.1 No equality issues were identified during the scoping process.

7.2 No potential equality issues have been identified in the evidence
submitted.
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Appendix A: Clinical efficacy section of the draft European

public assessment report

The European public assessment report for pembrolizumab was published on 30
July 2015 and is available from:

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Public assessment report/human/003820/WC500190992.pdf
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1. Executive summary

Brief background to the condition

Melanoma is a type of skin cancer originating in the pigment-producing melanocytes, found
between the epidermis and the dermis. It is a heterogeneous disease reflected by its
complex pathobiology. Melanoma disproportionately affects a younger population compared

to other cancers and therefore has significant impact for patients, family and wider society.

Over the past three years, three new drugs (ipilimumab,”? vemurafenib and dabrafenib)
have been approved by NICE for the treatment of metastatic melanoma. Yet the condition
still has a dismal prognosis, with a 5-year overall survival (OS) rate of between 20% and
34% for stage lllc patients, and between 5% and 22% for patients with stage IV disease.?

The clinical care pathway for patients with stage llic or stage IV (unresectable or metastatic)
melanoma is currently determined by the tumour genotype, with patients identified as
BRAF'®® mutation positive being eligible to receive 1% line treatment with either a BRAF
inhibitor or with ipilimumab. For patient with BRAF'®® wild type status, ipilimumab is
currently a recommended 1% line treatment option. Dacarbazine, although offering no
survival benefit, is sometimes used when immunotherapy or targeted therapies are not

suitable, or after they have failed.

For patients with BRAF'®® mutation positive melanoma, the newer recommended
chemotherapy agents vemurafenib and dabrafenib have demonstrated a modest effect on
progression-free survival (PFS) and OS. Unfortunately though, the majority of these patients
will eventually relapse, partly due to the ability of melanoma tumors to develop resistance
with prolonged treatment.*’ The immuno-oncology (I0) agent, ipilimumab, has a marked

benefit for a small proportion of patients,®, whether BRAF*%

mutation positive or wild type,
although with a high immune-related AE**° profile. Consequently most patients continue to

face a remarkably poor prognosis.*®

The positioning of pembrolizumab in the treatment pathway, following disease progression
with ipilimumab and if BRAF'*® mutation positive, a BRAF or MEK inhibitor, reflects a step
change in the management of patients with unresectable or metastatic melanoma. Patients
in this position have no further treatment options, other than palliation (best supportive care

[BSC] +/- older chemotherapeutic agents, such as dacarbazine).
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1.1 Statement of decision problem

The decision problem addressed in the submission is presented in the below Table 1.

Table 1: The decision problem

Final scope issued by NICE Decision problem Rationale if different from the final NICE scope
addressed in the company
submission
Population People with advanced (unresectable | Adults with unresectable or | As per the population of interest addressed in the key clinical

stage lll or stage IV) melanoma whose | metastatic melanoma who
disease has progressed after previous | have progressed after being
treatment with ipilimumab previously treated with
ipilimumab and, if BRAF"®®
mutation positive, a BRAF or

trials supporting this submission, BRAF"*® mutation positive
patients must have had a prior treatment regimen with an
approved BRAF and/or MEK inhibitor.

It is anticipated that the product label may not mandate prior

MEK inhibitor therap\y with a BRAF or MEK inhibitor for patients who are

BRAF"®® mutation positive.

Intervention Pembrolizumab Pembrolizumab In line with NICE final scope
Comparator (s) | ¢ Dacarbazine e BSC (including | Merck Sharp & Dohme Ltd. (MSD) has consulted widely on the
e Vemurafenib (for people with dacarbazine) role of dacarbazine and other chemotherapeutic agents and

BRAF"®% mutation-positive disease)
e Dabrafenib (for people with BRAF"®®
mutation-positive disease)
e BSC

there is unanimity in placing them in the position of palliation as

part of BSC. This position is supported by the following:

e There are no RCTs demonstrating an improvement in
survival with dacarbazine relative to BSC / any other control
agent. Dacarbazine is mostly used in a palliative setting
outside of clinical trials.**

e |In a prospective study setting, no clear survival benefit was
apparent for polychemotherapy (including dacarbazine) in
addition to BSC compared with BSC alone in patients with
advanced metastatic melanoma.™

o Additionally, no other conventional cytotoxic
chemotherapies (as either single agents or combinations)
have demonstrated superiority to single agent dacarbazine
in the treatment of melanoma in randomized controlled
trials. The only placebo controlled RCT in patients with
metastatic malignant pre-treated *° failed to demonstrate
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any benefit with lenolidamide chemotherapy treatment in
terms of tumour response, time to progression, or overall
survival.
The anticipated licence indication for pembrolizumab is “for the
treatment of unresectable or metastatic melanoma in adults”.
Presently it is uncertain whether our final label will mandate
prior therapy with a BRAF or MEK inhibitor for patients who are
BRAF"*% mutation positive.

However as our submission is focused on the sub-population
of ‘patients who have received prior treatment with ipilimumab
and if BRAF'*® mutation positive, a BRAF or MEK inhibitor’,
this precludes BRAF inhibitors from being appropriate
comparators to pembrolizumab in the population of interest
covered within this STA.

Outcomes The outcome measures to be considered | The outcome measures to be | In line with NICE final scope
include: considered include:
e PFS e PFS
e OS e OS
e response rate (RR) e response rate (RR)
e adverse effects of treatment e adverse effects of
e health-related quality of life (HRQoL) treatment
e health-related quality of life
(HRQol)
Economic The reference case stipulates that the | ¢ The cost-effectiveness will | In line with NICE final scope
analysis cost effectiveness of treatments should be expressed in terms of

be expressed in terms of incremental cost
per quality-adjusted life year (QALY). The
reference case stipulates that the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long
to reflect any differences in costs or
outcomes between the technologies
being compared. Costs will be considered
from an NHS and Personal Social
Services perspective. The availability of
any patient access schemes for the
comparator technologies should be taken

an incremental cost per
quality-adjusted life year
(QALY)
The time horizon
considered will be 30
years

Costs will be considered
from an NHS and PSS
perspective
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into account.

Subgroups to None None In line with NICE final scope
be considered

Special None None In line with NICE final scope
considerations

including

issues related
to equity or
equality

1.2 Description of the technology being appraised

The technology being appraised is described in Table 2 below:

Table 2: Technology being appraised

UK approved name and brand name

KEYTRUDA® (pembrolizumab)

Marketing authorisation/CE mark status

A licence for pembrolizumab in the UK is currently pending

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

characteristics

Indication to which this submission relates: KEYTRUDA is indicated for the

treatment of unresectable or metastatic melanoma in adults who have been

previously treated with ipilimumab and, if BRAF"*% mutation positive, a

BRAF or MEK inhibitor.

NB: The above indication covers a sub-population of the anticipated licence

indication (KEYTRUDA is indicated for the treatment of unresectable or

metastatic melanoma in adults).

Method of administration and dosage

2 mg/kg every three weeks (Q3W); intravenous (1V) infusion.
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Pembrolizumab is a potent and highly selective humanised monoclonal antibody (mAb) of
the IgG4/kappa isotype. It acts on the Programmed Death 1 protein (PD-1) immune-
checkpoint receptor pathway, by directly blocking the interaction between PD-1 and its
ligands, PD-L1 and PD-L2 which appear on antigen-presenting or tumour cells. This in turn
allows reactivation of both tumour-specific cytotoxic T Ilymphocytes in the tumour

microenvironment and antitumor immunity.

Pembrolizumab is currently under review by the European Medicines Agency (EMA), with a
licence anticipated in July 2015. The anticipated licence indication is “for the treatment of
unresectable or metastatic melanoma in adults” whereas our submission is focused on the
sub-population of “patients who have received prior treatment with ipilimumab and if
BRAF'®®° mutation positive, a BRAF or MEK inhibitor”. Presently it is uncertain whether our
final label will mandate prior therapy with a BRAF or MEK inhibitor for patients who are
BRAF"*° mutation positive.

The route of administration for pembrolizumab is 1V infusion, over a 30 minute period. The
anticipated licensed dosage will be 2 mg/kg Q3W. Treatment with pembrolizumab continues
until disease progression or unacceptable toxicity, whichever occurs first. The list price of
pembrolizumab is £1,315 per 50 ml vial (incorporating PAS: |Jll}). Each vial contains 50
mg of pembrolizumab. After reconstitution, 1 mL of solution contains 25 mg of

pembrolizumab.

The innovative nature of pembrolizumab was first recognised by the US Food and Drug
Administration (FDA) in January 2013 by granting it Breakthrough Therapy Designation for
advanced melanoma, based on the significance of the early study findings regarding tumour
response, durability of response and the unmet medical need. In the UK, pembrolizumab
became the first product to be approved under the MHRA’s Early Access to Medicines
Scheme (EAMS) in March 2015. Under this process, pembrolizumab was recognised as a
medicine for the treatment of a life threatening or seriously debilitating condition, and
although currently unlicensed, meets an unmet medical need and is likely to offer significant

advantage over methods currently used in the UK.

1.3 Summary of the clinical effectiveness analysis

The evidence presented here demonstrates that pembrolizumab provides a valuable
treatment option for patients who, having progressed after receipt of the other NICE

recommended treatments, have a significant unmet need.
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The second interim-analysis (IA2) of KEYNOTE-002, which is a three-arm randomised
controlled trial (RCT) comparing pembrolizumab 2 mg/kg Q3W, pembrolizumab 10 mg/kg
Q3W and investigator-choice chemotherapy, provides the main evidence base for this
submission. Supportive clinical evidence is provided from the randomised ‘Part B2’ of
KEYNOTE-001, which compared two strengths of pembrolizumab (2 mg/kg Q3W and 10
mg/kg Q3W) in the same patient population (ipilimumab-refractory) as that considered in
KEYNOTE-002, as well as the non-randomised ‘Part B1’ of KEYNOTE-001 which included
both patients who had received prior treatment with ipilimumab in addition to those who were

naive to ipilimumab therapy.

A limitation of the evidence base is that long term data is not currently available; results are
presented from 1A2 of KEYNOTE-002, which provides follow up of between 14 and 16
months for PFS and OS respectively. Additionally, at the point of data analysis for I1A2 of
KEYNOTE-002, a high proportion (48%) of patients had crossed over from the investigator-
choice chemotherapy control arm, to receive pembrolizumab. Despite this, there was a
numeric trend in favour of pembrolizumab, and using appropriate statistical modelling
approaches to adjust for the high levels of crossover observed in the chemotherapy control
arm, a better estimate of the survival benefit of pembrolizumab versus chemotherapy has
been presented. In terms of PFS, results from 1A2 of KEYNOTE-002 show that treatment
with pembrolizumab 2 mg/kg Q3W resulted in a statistically significant improvement relative
to chemotherapy control, in patients with ipilimumab-refractory advanced melanoma (hazard
ratio = 0.57 [p = <0.0001]). Demonstrated improvement in PFS associated with
pembrolizumab is supported by a greater than 4-fold increase in objective response rate and

a longer duration of responses compared to chemotherapy (see section 4.7).

Based on previous evidence with immunotherapies, it is likely that median PFS results from
KEYNOTE-002 underestimate the potential magnitude of the PFS improvement associated
with pembrolizumab. The median time point coincided with the first scheduled scan (which
occurred after 12 weeks in both study arms). However from this time point onwards, there is
a clear and dramatic separation in PFS curves which persists at 6 and 9 months, as
reflected by a 6-month PFS rate of 34.3% in the pembrolizumab 2 mg/kg arm compared to
15.6% in the chemotherapy control arm, and a 9-month PFS rate of 23.7% in the

pembrolizumab 2 mg/kg arm compared to 8.0% in the chemotherapy control arm.
Important supportive data concerning the beneficial survival profile associated with

pembrolizumab comes from the recently published KEYNOTE-006 study,** which compared

two dosing regimens of pembrolizumab with ipilimumab in an ipilimumab-naive population.
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Although from an earlier point in the treatment pathway than that in this submission, interim
results from KEYNOTE-006 demonstrate a significant improvement in both PFS and OS for

pembrolizumab relative to ipilimumab (see section 4.7).

The safety profile of pembrolizumab, when administered at 2 mg/kg Q3W, is favourable
when compared to chemotherapy. The mean duration of study treatment in KEYNOTE-002
was nearly 2-fold longer on pembrolizumab compared to chemotherapy, and crude
percentages of adverse events (AEs) are therefore likely to underestimate the differences in
safety in favour of the control arm. Despite this, drug-related Grade 3-5 AEs were
numerically higher in the chemotherapy control arm. The overall frequency of AEs that are
potentially immune-related was low (16.3% in the pembrolizumab 2 mg/kg arm). Immune-
related AEs were typically Grade 1-2 in severity, and were generally reversible with
treatment discontinuation and use of corticosteroids. In the context of ipilimumab which is
another type of immunotherapy for melanoma, pembrolizumab compares favourably to
ipilimumab from a safety perspective, especially in light of the longer duration on study
therapy (see section 4.13).

In both KEYNOTE-001 and KEYNOTE-002, pembrolizumab has been assessed at two
different dosages: 2 mg/kg and 10 mg/kg. Results demonstrate that safety and efficacy are
comparable between both doses. Clinical efficacy results for pembrolizumab presented in
this submission focus on the anticipated licence dose of 2 mg/kg, with results including the

10 mg/kg dosage arm provided as an appendix (Appendix 6).

MSD has consulted extensively on the role of dacarbazine and the other older
chemotherapeutic agents and the consensus is that they should be considered in the
position of palliation as part of BSC, supported by the fact that dacarbazine is mostly used in
a palliative setting outside of clinical trials.* Published evidence® has demonstrated that
chemotherapy is unlikely to have any survival benefit over BSC in patients with advanced
metastatic melanoma, with no RCTs demonstrating any improvement in survival with
dacarbazine relative to BSC / any other control agent.'* Consequently the chemotherapy
control comparator arm of KEYNOTE-002 could be considered an appropriate proxy for BSC

in this treatment setting (see section 4.10.4).
Based on the evidence presented in this submission, pembrolizumab, a novel IO agent with

a demonstrated survival benefit, provides a valuable new treatment option for a population in

which there is significant unmet need.
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1.4 Summary of the cost-effectiveness analysis

Cost-effectiveness of pembrolizumab compared to BSC for the treatment of patients with
metastatic or unresectable melanoma previously treated with ipilimumab and if BRAF'%%
positive mutation, a BRAF inhibitor, was demonstrated through the development of a three-
state partitioned survival model. This model considered PFS, post-progression and death), in
line with previous HTAs concerning oncology treatments and, more specifically, concerning

advanced melanoma (see section 5.2)."%1%1°

The model estimated health outcomes (i.e.
OS and PFS as a proxy for time spent on treatment) for patients and costs. Quality-adjusted
life years (QALYs) were estimated by using time-to-death utilities, in line with previous NICE
submissions.? Clinical and economic outcomes were projected over a 30-year time horizon

to reflect the lifetime of the target population.

The main clinical evidence used to populate the model was the KEYNOTE-002. Since OS
data was immature it has been extrapolated and as it was affected by crossover, various
crossover adjustment methods were implemented, with the 2-stage adjustment found to be
the more appropriate (see sections 1.3, 4.7 and 5.3.2). The median OS estimated for
chemotherapy after these adjustments was consistent with what would be expected for
chemotherapy OS based on external sources (see sections 5.3.2 and 5.3.3). OS for the
pembrolizumab treatment arm was, conservatively, assumed to be similar in the long term to
that observed for ipilimumab in the 2" line setting ® (see section 5.3.3).This assumption was
supported by similar PFS and OS results observed for pembrolizumab from the KEYNOTE-
002 trial compared to those from ipilimumab as second-line therapy from the MDX010-020
trial (TA268).". The approach was validated by melanoma clinical experts and supported by
the preliminary results of the Phase Ill, KEYNOTE-006 RCT. In order to project the
outcomes of chemotherapy in the long- term, the results of the 2-stage adjustment were
used. In sensitivity analyses, alternative scenarios were modelled for both pembrolizumab
and chemotherapy making use of alternative crossover adjustments and data sources
external to the KEYNOTE-002 trial.

Section 5 details the development of a de novo economic model for pembrolizumab, with
Table 1.4.1 below presenting the results. Pembrolizumab increases the life expectancy of
patients in 1.59 years, which corresponds to a gain of 1.19 QALYS. In the base case
analysis, the ICER is £42,923 (PAS included).
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Table 3: Incremental cost-effectiveness results (with PAS)

Technology Total Total life Total Incremental | Incremental | Incremental | ICER

(and costs years QALYs costs life years QALYs versus

comparators) baseline
(

BSC £15,960 1.510 1.074 - - - -

Pembrolizumab | £66,955 3.102 2.262 £50,995 1.592 1.188 £42,923

ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years

CONCLUSION

Pembrolizumab is an immunotherapy with a novel and innovative mode of action that offers
a step change in the management of patients with advanced melanoma, for whom
recommended effective treatment options have been exhausted. Pembrolizumab
significantly improves PFS, and also has been shown to extend OS compared with
conventional chemotherapy. Pembrolizumab is a cost-effective therapeutic option when
compared to BSC (including conventional chemotherapy) as shown by the results of the de
novo cost-effectiveness model. A positive NICE recommendation for pembrolizumab, for the
treatment of advanced melanoma in patients who have progressed following treatment with
ipilimumab, and if BRAF'®® mutation positive, a BRAF or MEK inhibitor, would provide

patients and clinicians with a transformative new treatment option.
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2  The technology

2.1 Description of the technology

Brand name: KEYTRUDA®

Generic name: pembrolizumab

Therapeutic class: Anticipated BNF Category “Other immunomodulating drugs”
(08.02.04)."

Brief overview of mechanism of action:

Programmed death 1 protein (PD-1) is an immune-checkpoint receptor that is expressed
on antigen-presenting T cells. PD-1 acts to initiate downstream signalling, which in turn
inhibits the proliferation of T cells as well as cytokine release and cytotoxicity."® The PD-1
ligands, PD-L1 and PD-L2, are frequently upregulated on the surface of many tumour cell

surfaces.®

Pembrolizumab (Keytruda®) is a potent and highly selective humanised monoclonal
antibody (mAb) of the IgG4/kappa isotype.'® designed to exert dual ligand blockade of the
PD-1 pathway by directly blocking the interaction between PD-1 and its ligands, PD-L1
and PD-L2 which appear on antigen-presenting or tumour cells (Figure 1). By binding to
the PD-1 receptor and blocking the interaction with the receptor ligands, pembrolizumab
releases the PD-1 pathway-mediated inhibition of the immune response, and reactivates
both tumour-specific cytotoxic T Ilymphocytes in the tumour microenvironment and

antitumor immunity (Figure 1).
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Figure 1: Pembrolizumab — mode of action
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2.2 Marketing authorisation/CE marking and health

technology assessment

2.2.1: Current UK requlatory status

e Application submitted: June 2014
e CHMP Opinion due May 2015
e Estimated date of Marketing Authorization: July 2015

2.2.2: Anticipated indication in the UK

The anticipated licence indication in the UK is as follows: “KEYTRUDA is indicated for the

treatment of unresectable or metastatic melanoma in adults”.

2.2.3: Anticipated restrictions or contraindications that are likely to be included in

the draft summary of product characteristics (SmPC)

Please see Appendix 1.
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2.2.4: Draft SmPC

The draft SmPC has been included as an appendix — see Appendix 1. Please note this
draft SmPC will be subject to change as the regulatory review progresses and therefore
the final version may differ compared to the one presented in Appendix 1.

2.2.5 Draft EMA assessment report

The draft EMA assessment report is currently unavailable.

2.2.6: Summary of the main issues discussed by the requlatory authorities

Not applicable — public assessment report currently unavailable

2.2.7: Anticipated date of availability in the UK

Pembrolizumab is already available in the UK under the Early Access to Medicines
Scheme (EAMS) — see section 2.5.

The anticipated commercial launch date following regulatory approval is July 2015

2.2.8: Details of requlatory approval outside of the UK

To date, pembrolizumab has received regulatory approval in the following countries on the

dates provided below:

e USA: 04 September 2014

e |Israel: 15 February 2015

e Macau: 12 February 2015

e Korea: 20 March 2015

¢ UAE: conditional approval: 25 March 2015

In Israel Keytruda® is approved for the treatment of patients with unresectable or

metastatic melanoma.

In the remaining countries identified above, the approved indication is “KEYTRUDA®
(pembrolizumab) is indicated for the treatment of patients with unresectable or metastatic
melanoma and disease progression following ipilimumab and, if BRAF'®® mutation
positive, a BRAF inhibitor”.

2.2.9: Other health technology assessments in the UK

MSD will be making a submission to the Scottish Medicines Consortium (SMC) in June
2015 for the full anticipated licence indication, subdivided into ‘previously-treated with

ipilimumab’ and ‘previously-untreated’ patient populations.
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2.3 Administration and costs of the technology

Table 4: Costs of the technology being appraised

Cost Source
Pharmaceutical formulation Powder for concentrate for | Draft SmPC (see

solution for infusion Appendix 1)
Acquisition cost (excluding VAT) * List price: Pending confirmation

50mg vial = £1,315 with Department of

A PAS is currently under Health

discussion with the

Department of Health.

The NHS acquisition cost

(excl. VAT) is:

50mg vial = [ Il
Method of administration Intravenous infusion Draft SmPC (see

Appendix 1)

Doses Induction dose: 2mg/kg Draft SmPC (see

every 3 weeks Appendix 1)
Dosing frequency Induction: 2mg/kg every 3 | Draft SmPC (see

weeks until disease Appendix 1)

progression or

unacceptable toxicities
Average length of a course of Mean PFS for a patient Clinical trial - CSR
treatment randomised onto KEYNOTE-002%°

pembrolizumab in the

KEYNOTE-002 clinical

trial is estimated at

approximately 6.86 cycles

(20.57 weeks)
Average cost of a course of Based on a mean PFS of | Average length of a
treatment 6.86 cycles the average course based on

cost per cycle is £1,315. clinical trial —

KEYNOTE-002

Anticipated average interval Treatment regimen is CSR KEYNOTE-
between courses of treatments continuous until disease | 002%°

progression or

unacceptable toxicity

leading to discontinuation
Anticipated number of repeat Repeated treatment is not | Draft SmPC (see
courses of treatments anticipated Appendix 1)
Dose adjustments No dose adjustment is Draft SmPC (see

expected Appendix 1)
Anticipated care setting Pembrolizumab is

anticipated to be

administered in hospital

setting only.
* 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

2.4.1 Additional tests or investigations needed
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No additional tests, investigations or monitoring of patients will be required during use of
pembrolizumab that is over and above that conducted within usual clinical practice. No
diagnostic test is required to identify the population for whom pembrolizumab is indicated

and no particular administration for the technology is required.

2.4.2 Main resource use to the NHS associated with the technology being appraised

Pembrolizumab is administered until disease progression or unacceptable toxicity. The
main resource use to the NHS associated with the use of pembrolizumab is therefore
expected to be related to the management of patients in the pre-progression period.
Pembrolizumab has shown a significant improvement in PFS (see section 4.7) which may

significantly increase resource use to the NHS.

The administration of pembrolizumab will take place in a secondary care (i.e. hospital
setting) with no inpatient stay required. Patients will receive pembrolizumab as an

outpatient on a 3-weekly cycle, with a duration of administration of 30 minutes per infusion.

2.4.3 Additional infrastructure in the NHS

Pembrolizumab is not anticipated to require any additional infrastructure in the NHS to be

put in place.

2.4.4 Extent that the technology will affect patient monitoring compared with

established clinical practice in England

Pembrolizumab is expected to provide durable benefit for a proportion of patients treated.
These patients can be anticipated to receive ongoing follow-up including scanning as long

as they do not show signs of progression.

2.4.5 Concomitant therapies administered with the technology

No concomitant therapies are required.

2.5 Innovation

2.5.1 State whether and how the technology is a 'step-change' in the management of

the condition

The treatment pathway for melanoma has evolved over the last 3 years, given the positive

NICE guidance issued for ipilimumab,*? vemurafenib® and dabrafenib®®.

Ipilimumab has improved survival in both previously treated and untreated unresectable or

metastatic melanoma patients, with a plateau for survival of about 20% in both settings
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starting at 3 years extending up to 10 years in some patients®. BRAF inhibitors have
demonstrated impressive initial responses in advanced melanoma, but often only allow for
transient disease control that is inevitably followed by patients developing resistant

disease resulting in disease progression by 6-7 months.?

Single-agent dacarbazine is also approved for the treatment of advanced melanoma,
although its use is declining rapidly in the UK. This is because it is associated with a low
level of clinical activity, even in treatment-naive patients. In nine of the largest randomised
controlled trials conducted between 1999 to 2012 using single-agent dacarbazine as the
control arm with nearly 1,700 patients randomized to single-agent dacarbazine, the
response rates for dacarbazine ranged from 6.0-12.1%, and the median duration of
response ranged from 6.9-11.2 months in the small fraction of patients who responded to
treatment.*#>3°

The overall clinical outlook for metastatic or unresectable melanoma patients remains

bleak in spite of the recent progress noted above.

Pembrolizumab, the first PD-1 to be reviewed by NICE, will increase the range of
treatment options and is expected to provide a durable response for a significant
proportion of patients treated. Consequently, pembrolizumab is a step-change in the

management of patients with advanced melanoma.

The innovative nature of pembrolizumab was recognised by the US Food and Drug
Administration (FDA) in January 2013 by granting it Breakthrough Therapy Designation for
advanced melanoma, based on the significance of the early study findings regarding

tumour response, durability of response and the unmet medical need.

This was followed in September 2014, with the FDA granting accelerated approval to
pembrolizumab for the treatment of patients with unresectable or metastatic melanoma
and disease progression following ipilimumab and, if BRAF*%

inhibitor.*

mutation positive, a BRAF

In the UK, the MHRA launched EAMS in April 2014. The scheme is intended to provide
access for patients to medicines for treatment of life threatening or seriously debilitating
conditions that do not yet have a marketing authorisation but meet an unmet medical

need.

Assessment under EAMS involves a two stage assessment process, conducted by the

MHRA, to determine whether a medicine meets specific pre-defined criteria (including:
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whether to condition intended for treatment is life threatening or seriously debilitating;
whether there is a high unmet need, i.e. there are no methods available or existing
methods have serious limitations; and whether the medicinal product is likely to offer

significant advantage over methods currently used in the UK).*?

Pembrolizumab received Promising Innovative Medicines (PIM) designation (EAMS Step
1) in October 2014, and in March 2015 a positive Scientific Opinion was issued (MHRA
EAMS number 00025/0626),33 for use in the treatment of unresectable or metastatic
melanoma with progressive, persistent, or recurrent disease on or following treatment with
standard of care agents including ipilimumab, and when indicated a V-raf murine sarcoma
viral oncogene homolog B1 (BRAF) inhibitor or mitogen activated protein kinase (MEK)
enzyme inhibitor (EAMS Step 2).

Pembrolizumab is the first medicine to be approved under EAMS, and validates MSD’s
position that pembrolizumab should be considered innovative in its potential to make a
significant and substantial impact on health-related benefits. Approval under EAMS wiill
help ensure continuity and equity of patient access across the UK to this drug prior to UK
Marketing Authorisation. Availability of pembrolizumab under EAMS follows previous
access to the drug under MSD UK'’s earlier Expanded Access Programme (EAP), in which
eligible patients with advanced melanoma who had been previously treated with
ipilimumab and, if indicated, a BRAF inhibitor were able to access pembrolizumab since
Spring 2014.

Following the approval of pembrolizumab under EAMS, NICE is appraising the product as
a priority. NICE has agreed that their guidance will be implemented 30 days after final
guidance is published, at which point the funding of pembrolizumab would switch to routine
commissioning by NHS England (NHSE).

3 Health condition and position of the technology in

the treatment pathway

3.1: Brief overview of the disease/condition for which the
technology is being used

Melanoma is a type of skin cancer originating in the pigment-producing melanocytes,

which are found between the outer layer of the skin (the epidermis) and the layer beneath
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(the dermis) (see Figure 2). Melanocytes produce melanin, a pigment that helps to protect

the skin against damage caused by ultraviolet (UV) light from the sun.*3*

Figure 2: The structure of the skin. [Adapted from Cancer Research UK (2014a)] .{Cancer
Research UK, 2015 112 /id;National Institute for Health and Care Excellence (NICE), 2012 79
fid}

= Fat yyer

The darker a person’s skin, the more active their melanocytes are at producing melanin.
Additionally, exposure of skin to the sun during an individual’s lifetime causes melanocytes
to increase melanin production, and the pigment is then transferred to other skin cells to
help protect them against ultraviolet (UV) damage from the sun. Melanin not only colours
(or tans) the skin, but also produces moles (nevi).{Cancer Research UK, 2015 112
/id;National Institute for Health and Care Excellence (NICE), 2012 79 /id}

Melanocytes can become cancerous as a result of unrepaired DNA damage and/or other
genetic alterations. There are a number of genetic and environmental factors that increase
the risk of melanoma, including: acute exposure to sunlight and UV radiation; having a
high number of moles (nevi); being very fair skinned (especially with fair or red hair); family
history; lowered immunity (e.g., due to human immunodeficiency virus/AIDS or due to
organ transplant); age; being male, having a history of previous melanoma; and lighter eye
colour.{Cancer Research UK, 2015 112 /id;Erdei, 2010 41 /id;Maio, 2012 46 /id;National
Institute for Health and Care Excellence (NICE), 2012 79 /id}

Melanoma is a heterogeneous disease reflected by its complex pathobiology. Cell cycle
dysregulation in melanoma represents one of the most important pathogenetic
mechanisms for its oncogenesis, resulting in uncontrolled cellular proliferation.® There are
several types of melanoma. Superficial spreading melanoma, nodular melanoma, and
lentigo maligna melanomas comprise 90% of all diagnosed malignant melanomas. The

other types are rarer and together take account of the remaining 10%.%
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Several classifications have been developed to describe how deeply a melanoma has
grown into the skin and whether it has spread to regional lymph nodes or distant
(metastatic) sites at the time of initial diagnosis.®”*® The Tumour, Node, and Metastases
(TNM) staging represents the cornerstone for the management of melanoma. This staging
system summarizes information about the thickness of the melanoma, the extent of any
spread to regional lymph nodes or other parts of the body and the presence of skin

ulceration.®

In stage 0 melanoma (in situ melanoma), the abnormal melanocytes have not started to
spread into deeper layers. In stages | and Il melanoma, an invasive cancer has formed but
there is no spread to lymph nodes or distant sites. In stage Ill melanoma, the melanoma
has spread to the lymph nodes or lymphatic channels and it may or may not be ulcerated.
In stage IV melanoma, the cancer has spread elsewhere in the body, with the brain, lung,
liver, the distant lymph nodes and other areas of the skin being the most common places

of metastasis.*

3.2: Effects of the disease/condition on patients, carers and
society

Melanoma disproportionately affects a younger population than other cancers, resulting in
a significant impact for patients, family and wider society. Approximately 27% of cases
diagnosed with melanoma in the UK between 2009 and 2011 were in patients aged less
than 50 years, while 24% of cases affected patients aged 75 and over. This compares with
11% and 36%, respectively, when considering all cancers combined (excluding non-
melanoma skin cancer).*Given its life-threatening nature, a diagnosis of metastatic
melanoma strongly impacts patients’ life expectancy and health related quality of life
(HRQol), including psychological functioning. The emotional impact can be long lasting
and profound, with the most common reactions being anxiety, depression, vulnerability
and a deterioration in patients’ quality of life.***> Although differences in emotional distress
do not seem to differ by stage of melanoma, women report greater distress than men.*°
Increased levels of impairment have been associated with poor recovery, an increase in
morbidity and disease progression.”” While on treatment, patients with metastatic
melanoma incur travel costs and costs associated with lost earnings from time off work.*®
They also experience bothersome disease-related symptoms, including fatigue, insomnia,
and appetite loss, and a significant, progressive decrease in functioning over time,

including physical, role, and social functioning.***®

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 30 of
229





The purpose of treatment for patients with unresectable or metastatic melanoma is to
enable patients to resume everyday tasks and activities (by slowing down the progression
of disease). Although some progress has been made in the treatment of metastatic
melanoma over recent years with the approval of ipilimumab (Yervoy®), the targeted BRAF
kinase inhibitors, including vemurafenib (Zelboraf®)* and dabrafenib (Tafinlar®),® and the
MEK inhibitor trametinib (Mekinist),® the prognosis of metastatic melanoma remains
dismal, with a 5 year overall survival of approximately 20% in the group of patients that
have been treated with ipilimumab.®

Brain metastases are common among patients with metastatic melanoma (between 4 and
16% of patients with melanoma develop brain metastasis) and are associated with a poor
prognosis, leading to significant morbidity, including neurologic, cognitive and emotional

difficulties.>*>*

At a societal level, metastatic melanoma imposes a substantial financial cost to both the
health care system and the wider economy. The total societal cost associated with
malignant melanoma in England in 2002 was estimated as £138 million. From this figure,
14.7% related to costs incurred by the NHS for the management of these patients while
the remainder comprised costs borne by patients (2.6%), lost working days due to
morbidity (15.1%) and lost working life years due to deaths (67.6%).*® Premature morbidity
and mortality due to metastatic melanoma also have an impact on economic productivity;
premature mortality results in a substantial number of years of life lost. A study conducted
in East Anglia estimated that melanoma resulted in an average of 15.1 years lost per
patient. For metastatic melanoma this figure was estimated as 23.2 years, positioning this
condition as one of the leading causes of lost years of life due to cancer.’® This serves to

further emphasise the need for continued funding of research for this disease.

3.3: Clinical pathway of care showing the context of the proposed
use of the technology

The clinical care pathway for patients with stage llic or stage IV (unresectable or
metastatic) melanoma is determined by the tumour genotype. According to current NICE
guidance, patients identified as BRAF'*® mutation positive are eligible to receive 1% line
treatment with a BRAF inhibitor, either vemurafenib (Zelboraf®; Roche)™ or dabrafenib
(Tafinlar®; GSK),™ or with ipilimumab (Yervoy®; BMS). * A BRAF inhibitor is more likely to
be used as the 1% line option of choice for BRAF'*® positive patients with rapid disease
progression, given that it can take weeks to months to build a complete immune response

against a tumour with ipilimumab.*® In any case, no apparent detriment to the
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effectiveness of either agent has been observed when used sequentially (either ipilimumab
first followed by a BRAF inhibitor or vice versa).>* For patients with negative BRAF %%
status (BRAF wild-type), ipilimumab is currently a recommended 1% line treatment option.*
Dacarbazine is to be considered when immunotherapy or targeted therapy are not

suitable. Whilst most patients with BRAF'®%

positive mutations who receive BRAF
inhibitors demonstrate an initial good response, it appears that most of these patients will
eventually relapse, in part due to the ability of melanoma tumors to develop resistance with
prolonged treatment), resulting in a remarkably poor prognosis for most patients.*’. The
first approved 10 agent, ipilimumab, has a marked benefit for a small proportion of
patients,® although with a high immune-related AE profile."* Consequently there remains
an unmet need, as most patients continue to face a remarkably poor prognosis.*>°°

With this submission, pembrolizumab is proposed to be used as a 2™ or 3" line treatment
option for adult patients with unresectable or metastatic melanoma who have progressed

following prior treatment with ipilimumab and, if BRAF"®®

mutation positive, a BRAF or
MEK inhibitor. The use of pembrolizumab is not precluded to patients who had received
ipilimumab as the latest treatment prior to receiving pembrolizumab, but extends to any
patients that have previously received ipilimumab, independently of the line of treatment
(as shown in Figure 3 below). Therefore, pembrolizumab is expected to displace the use of
BSC (including dacarbazine) to further subsequent lines of treatment for patients

experiencing disease progression.
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Figure 3: Treatment algorithm for unresectable or metastatic melanoma with proposed
positioning for pembrolizumab
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The proposed positioning of pembrolizumab in the treatment pathway is particularly
relevant for patients who are BRAF'®® wild-type, who currently have limited treatment
options. For such patients, the only active treatment currently recommended by NICE and
with a demonstrated OS benefit is ipilimumab, while BRAF'®® mutation positive patients
have access to vemurafenib and dabrafenib as additional active options with demonstrated
improvement in OS at a class level.***'%%® As a consequence, the use of pembrolizumab
potentially reflects a step change in the management of patients with unresectable or
metastatic melanoma. Clinicians in the UK have anticipated the positioning of

pembrolizumab within the treatment pathway.>’

3.4: Information about the life expectancy of people with the
disease or condition in England and the source of the data

Melanoma is potentially curable when diagnosed at an early stage; however, among the
different types of skin cancer, it has the greatest metastatic potential, with metastatic
disease (stage 1V) present in 1% of the patients at diagnosis.*® Although some progress
has been made in the treatment of metastatic melanoma over recent years, it still has a
dismal prognosis, with a 5-year OS rate of between 20% and 34% for stage llic patients,

and between 5% and 22% for patients with stage IV disease.?
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The number of expected incident cases of malignant melanoma for 2015 in England is
estimated to be 12,601 (see section 6), of whom 1,260 cases (10%) are expected to be
stage lllc and IV. Given current NICE treatment recommendations for unresectable or
metastatic melanoma according to BRAF status, it is expected that 628 patients previously
treated with ipilimumab (and if being BRAF**° mutation-positive, a BRAF or MEK inhibitor)
will be eligible for treatment with pembrolizumab in 2015. The projected number of patients

eligible for treatment with pembrolizumab in the next 5 years is presented in Table 5.

Table 5: Estimated patient numbers for England, 2015-2019

Year 2015 2016 2017 2018 2019
Incidence of Malignant

Melanoma 12,601 12,601 12,601 13,971 12,601
Eligible population Stage

lllc and IV 1,260 1,304 1,350 1,397 1,446
BRAF"°™ Mutation-positive

patients 252 212 195 196 203
BRAF"™ mutation-

negative patients 376 114 105 109 113
Total stage llic and IV

patients eligible for

pembrolizumab in 2L or

3L 628 326 301 305 316

3.5: Details of relevant NICE guidance, pathways or
commissioning guides related to the condition for which the
technology is being used

Details of relevant NICE guidance are provided below:

e In December 2012 NICE recommended the use of ipilimumab (Yervoy®, Bristol-
Myers Squibb) as an option for treating advanced (unresectable or metastatic)
melanoma in people who have received prior therapy, and vemurafenib (Zelboraf®,

Roche) as a treatment option for BRAFY®%

mutation-positive unresectable or
metastatic melanoma, each of them only if the manufacturers provide these
treatments with the discounts agreed in the corresponding patient access schemes

(PAS).

= In July 2014 ipilimumab was further recommended, within its marketing
authorisation, as an option for treating adults with previously untreated advanced
(unresectable or metastatic) melanoma, only if the manufacturer provides

ipilimumab with the discount agreed in the PAS.?
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= In October 2014 NICE recommended the use of dabrafenib (Tafinlar®, GSK), within
its marketing authorisation, as an option for treating unresectable or metastatic
BRAF"®? mutation-positive melanoma only if the company provides dabrafenib

with the discount agreed in the PAS.*®

Additionally, guidance on the development of cancer services for people with skin tumours
(including melanoma), focusing mainly on the organisation of services, was published by
NICE in 2006.%® At the time, non-surgical treatment options including dacarbazine and
interferon-a, were recommended. When the guidance was updated and published in
October 2011, it mentioned the ongoing technology appraisals for ipilimumab and
vemurafenib and provided reference to their corresponding key clinical trials.*

A NICE clinical guideline for the assessment and management of malignant melanoma is
currently under consultation and is due for publication in July 2015.%° The draft version of
this clinical guideline states that genetic testing should be offered “if targeted systemic
therapy is a treatment option for stage 4 disease”. This is consistent with
recommendations presented in several recently published NICE single technology

appraisals of melanoma treatments: "%

3.6: Details of other clinical guidelines and national policies

Details of other clinical guidelines and national policies are summarised below:

= European Society for Medical Oncology (ESMO). Cutaneous melanoma: ESMO
clinical practice guidelines for diagnosis, treatment and follow up (2012) *°
o In these guidelines, ipilimumab was identified as an option for 1°* and 2™
line treatment for all patients and vemurafenib for the treatment of patients
with BRAF-mutant melanoma, particularly in patients with symptomatic,
bulky metastases given the faster onset of action and expected response.
No recommendations regarding treatment sequencing for BRAFY®%
mutation positive metastatic melanoma were provided in the guidelines due
to lack of data to guide decisions.

= British Association of Dermatologists. Revised UK guidelines for the management
of cutaneous melanoma (2010) **
o Since this update preceded the introduction of targeted therapies,

dacarbazine was the recommended standard treatment option outside of
clinical studies, with the acknowledgement that no survival benefits had

been shown in patients with advanced melanoma.®
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An updated European consensus-based multidisciplinary guideline was
published in 2012, developed with the collaboration of multidisciplinary
experts from the European Dermatology Forum, the European Association
of Dermato-Oncology and the European Organization of Research and
Treatment of Cancer. Although the guideline established that a treatment
algorithm for stage 1V melanoma could not be established at that time due
to insufficient data, it stated that BRAF'*°° mutation positive patients should
be offered treatment with BRAF inhibitors in the context of clinical trials
while those experiencing progression on 1% line treatment and with a health
status expected to lead to at least 6 months of survival should be offered
ipilimumab. Chemotherapy should be considered for BRAFY®® wild-type
patients and those BRAF'®® mutation positive patients progressing after a
BRAF inhibitor.

Royal College of Physicians. The prevention, diagnosis, referral and management

of melanoma of the skin: concise guidelines (2007)%

@)

These concise guidelines cross-refer to the treatment recommendations

published by the British Association of Dermatologists (see above).

National Comprehensive Cancer Network (NCCN) Melanoma Guidelines version
2.2015*

@)

The most recent published guideline on Melanoma is the updated NCCN
guideline, which now classifies pembrolizumab, along with nivolumab as a

“preferred regimen”. The guideline states that “....there is consensus
among the NCCN panel that both drugs have higher response rates and
less toxicity than ipilimumab, and that both drugs should be included as

options for first line treatment.”

3.7: Issues relating to current clinical practice, including

variations or uncertainty about established practice

We are not aware of any issues relating to current clinical practice. Comprehensive NICE

guidance regarding treatment of metastatic melanoma is available (see section 3.5 and 3.6

above) and provides clear recommendations.

3.8: Equality issues

We do not anticipate any equity or equality issues.
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

4.1.1: Search strategy

A search strategy was developed to identify relevant studies for the technology. Further

details are provided under the below subheadings.

4.1.2: Search strategy: description of the search strategy

A systematic literature search was conducted to identify randomised controlled trials
(RCTs) that included pembrolizumab, in patients with unresectable or metastatic

melanoma who have been previously treated with ipilimumab.

The following databases were searched from inception to 27 January 2015: Medline,

EMBASE, Cochrane Central Register of Controlled Trials and Toxline.

In brief, the search strategies included terms related to the population, intervention, and
study design of interest. With regards to population, search terms included skin tumour,
skin neoplasms, melanoma, and skin cancer. In addition to the above mentioned database
searches, Clinicaltrials.gov and the European Society for Medical Oncology (ESMO),
American Society of Clinical Oncology (ASCO) and Society of Melanoma Research (SMR)
conferences (over the past 2 years) were also searched to identify additional study

information that had not yet been published in a peer-reviewed journal.

Full details of the search strategy used are provided in Appendix 2. The inclusion and

exclusion criteria used to select studies are given in section 4.1.3.

4.1.3: Study selection

Description of the inclusion and exclusion selection criteria, language restrictions,

and the study selection process

Two investigators working independently scanned all abstracts and proceedings identified
in the literature search. The same two investigators independently reviewed relevant
abstracts in full-text. Discrepancies occurring between the studies selected by the two
investigators were resolved by involving a third investigator and reaching consensus. The

eligibility criteria used in the search strategy is provided in Table 6 below:
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Table 6: Eligibility criteria used in the search strategy

Clinical Inclusion criteria Exclusion criteria
effectiveness
Population Patients with unresectable stage Patients with non-

11l or IV melanoma previously
treated with ipilimumab.

cutaneous melanoma (i.e.
ocular or mucosal
melanoma) and with
unknown primary site

Intervention

Pembrolizumab / MK-3475

Any other intervention

Comparators e« Dacarbazine (DTIC) Any other comparison
e Best supportive care*
Outcomes At least one of the following Other efficacy and safety

outcomes:

e Overall response (OR)

e Progression-free survival
(PFS)

e Overall survival (OS)

outcomes to be
considered for analysis,
but each study must
include at least one of
those presented to the left

Study design

Randomised controlled trials
(RCTs)

Non-randomised clinical
trials, prospective and
retrospective
observational studies,
case studies

Language
restrictions

English

Any other language

*This intervention may be assessed in either ipilimumab-naive or ipilimumab experienced
populations.

4.1.4: Flow diagram of the numbers of studies included and excluded at each stage

The electronic searches yielded 11 articles concerning pembrolizumab. Of these articles, 1
duplicate was removed and 8 were excluded during abstract screening, which led to 2
articles being included in the full text screening phase. Further details are provided in the

below flow diagram (Figure 4):
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Figure 4: Flow diagram of included and excluded publications
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Note: KEYNOTE-001 data consists of one clinical study report,®® three conference abstracts,**

two peer-reviewed publications,'®®® and one entry in clinicaltrials.gov;"® KEYNOTE-002 data
consists of one clinical study report*®, one conference abstract *® and one entry in clinicaltrials.gov’

Execution of the search strategy and application of the inclusion/exclusion criteria resulted
in 2 relevant RCTs (KEYNOTE-001'8%67970:72 gnd KEYNOTE-002)?%%®"* which evaluated

the primary treatment of interest, pembrolizumab, in ipilimumab experienced populations.

4.1.5: Single study data drawn from multiple sources

KEYNOTE-002 data consists of one clinical study report, "* one conference abstract ® and

one entry in clinicaltrials.gov.?
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KEYNOTE-001 data consists of one clinical study report,®® three conference

66,67;72 18,69

abstracts, two peer-reviewed publications, and 1 entry in clinicaltrials.gov. The
trial design of KEYNOTE-001 is presented in section 4.3.1. Only Part B2 of KEYNOTE-001
concerns a population of relevance to the decision problem. Data and results concerning
Part B2 of KEYNOTE-001 are drawn from one clinical study report,®® one peer-reviewed

publication,*® and 1 entry in clinicaltrials.gov*®

4.1.6: Complete reference list for excluded studies

A complete reference list for excluded studies has been provided in Appendix 3.

4.2 List of relevant randomised controlled trials
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4.2.1: List of relevant RCTs involving the intervention of interest

Table 7: List of relevant RCTs

Trial number
(acronym)

Population

Intervention

Comparator

Primary study reference

KEYNOTE-002

*Histologically or cytologically
confirmed diagnosis of
unresectable Stage Il or
metastatic melanoma not
amenable to local therapy

*Participants must be refractory to
ipilimumab

*Participants with BRAF gene
mutant melanoma must have had
a prior treatment regimen that
included vemurafenib, dabrafenib,
or an approved BRAF gene
and/or MEK protein inhibitor

Pembrolizumab
2 mg/kg Q3W

Pembrolizumab
10 mg/kg Q3w

Investigator choice
chemotherapy
(carboplatin + paclitaxel,
carboplatin alone,
paclitaxel alone,
dacarbazine, or
temozolomide)

ClinicalTrials.gov reference: NCT01704287"*

CLINICAL STUDY REPORT PN002%°

Ribas et al. (2014)

KEYNOTE-001
Part B2*

Histological or cytological
diagnosis of melanoma.
Melanoma must be measurable
by imaging

(*Part B2 represents “ipilimumab
refractory” patients, and reflects
the patient population included in
KEYNOTE-002)

Pembrolizumab
2 mg/kg Q3W

Pembrolizumab
10 mg/kg Q3W

ClinicalTrials.gov reference: NCT01295827"°

CLINICAL STUDY REPORT P001V01%®

Robert et al. (2014) 18
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Of the trials listed above, only KEYNOTE-002 compares the intervention with a comparator
relevant to the decision problem. In KEYNOTE-002, the comparator of interest is
investigator-choice chemotherapy (IV paclitaxel plus carboplatin, carboplatin alone,

paclitaxel alone, dacarbazine, or oral temozolomide).

The currently available evidence base does not include a trial that evaluates pembrolizumab
2 mg/kg relative to BSC among ipilimumab experienced patients. Furthermore, there is no
trial that compares chemotherapy with BSC in this population. However, an RCT comparing
lenalidomide plus BSC and BSC alone as 2™ line treatment among patients not exposed to
ipilimumab suggests that chemotherapy in addition to BSC, after failure of 1* line systemic
treatment, demonstrates no benefit in terms of tumour response, time to progression, or
overall survival.”® Similarly, a non-randomised prospective study did not find that
chemotherapy has any benefit over BSC in patients with advanced metastatic melanoma.*?
Extrapolation of this lack of efficacy among patients not previously treated with ipilimumab to
patients previously treated with ipilimumab, suggest that the chemotherapy arm of
KEYNOTE-002 can be considered a proxy for BSC regarding expected OS and PFS. This
argument is further justified by the fact that dacarbazine is mostly used in a palliative setting
outside of clinical trials™* and there are no RCTs demonstrating an improvement in survival

with dacarbazine relative to BSC / any other control agent.***2

4.2.2: RCTs excluded from further discussion

Not applicable

4.3 Summary of methodology of the relevant randomised

controlled trials

4.3.1: Key aspects of listed RCTs

KEYNOTE-002: (Note: this study is ongoing, but no longer recruiting patients)

Trial design:

KEYNOTE-002 is a randomised, Phase Il study of pembrolizumab versus chemotherapy in

patients with advanced melanoma, refractory to ipilimumab.

Patients refractory to ipilimumab were defined as follows:
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* Received at least two doses of ipilimumab (minimum dose of 3 mg/kg given every 3

weeks)

* Progressive disease (PD) after ipilimumab was defined according to Immune-
related response criteria (irRC).”® The initial evidence of PD was to be confirmed by a
second assessment, no less than four weeks from the date of the first documented
PD, in the absence of rapid clinical progression. Once PD was confirmed, initial date
of PD documentation was considered the date of disease progression.

* Documented disease progression within 24 weeks of the last dose of ipilimumab.
Patients who were re-treated with ipilimumab and patients who were on maintenance
ipilimumab were allowed to enter the trial as long as there was documented PD
within 24 weeks of the last treatment date with ipilimumab.

* Ipilimumab did not need to be the last treatment prior to entering the trial as long as
the patient met the above described criteria.

Study medication for the pembrolizumab treatment arm was administered in a blind fashion
on an outpatient basis as an IV infusion Q3W (+ 2 days). Pembrolizumab 2 mg/kg or 10
mg/kg dosing was prepared by an unblinded pharmacist. Patients assigned to the
chemotherapy arm received pre-treatment according to the Investigator's discretion based

on standard of practice guidelines or current clinical practice.

Patients were allowed to continue on study therapy until disease progression, unacceptable
toxicity, withdrawal of consent, physician's decision to stop therapy for the patient, or the
study sponsor’s decision to terminate the study. All patients are being followed for survival

outcome.

The design of KEYNOTE-002 is depicted in Figure 5 below:

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 43 of 229





Figure 5: Study design of KEYNOTE-002

Pembrolizumab
2 mg/kg IV Q3W

Pembrolizumab
10 mg/kg IV Q3W

Pembrolizumab
2 mg/kg IV Q3w

Inv. Choice Croesaver
Chemotherapy Eligible

' Pembrolizumab
« Paclitaxel + carboplatin 10 mg/kg IV Q3W
« Paclitaxel
= Carboplatin
+ Dacarbazine
* Temozolomide

Pembrolizumab dose assignments are blinded to investigators, patients and study sponsor.
PD = Progressive Disease
Crossover is permitted at Week 12 or beyond for PD confirmed by central review of imaging scan

Response criteria and patient management were evaluated by Response Evaluation Criteria
In Solid Tumors (RECIST version 1.1)."

Radiologic tumor assessments were obtained as follows:

e Screening: Within 28 days prior to first dose of study medication

e Week 12: First radiologic assessment of tumour response following first dose of
study medication. Scans obtained every 6 weeks until Week 48. Crossover permitted
at Week 12 or beyond for PD. Must be confirmed by central review of imaging scan
prior to crossover

o Week 48: After Week 48, scans obtained every 12 weeks.

If imaging at 12 weeks (or first tumour assessment) showed PD or tumour assessment
indicated disease progression according to RECIST 1.1, treatment with pembrolizumab
may have continued until a repeat assessment 4-6 weeks later confirmed PD. If the repeat
imaging showed evidence of disease stabilization or objective response (relative to the
previous scan that showed PD) as per RECIST 1.1,” pembrolizumab may have been
continued as per treatment calendar. If the repeat assessment showed disease progression

relative to the previous scan that showed PD, then pembrolizumab was discontinued.
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The decision to allow patients to continue treatment despite the initial radiologic progression
took into account the observation that some patients with melanoma can have a transient
tumour flare in the first few months after start of immunotherapy with subsequent disease
response (see Appendix 1). A minimal set of criteria must have been met in order to
continue pembrolizumab administration to patients with radiological PD at Week 12. Such
criteria may have included the following:

e Absence of symptoms and signs (including worsening of laboratory values) indicating

disease progression
e No decline in Eastern Cooperative Oncology Group (ECOG) performance status’
o Absence of rapid progression of disease or of progressive tumor at critical anatomical

sites (e.g., cord compression) requiring urgent alternative medical intervention

Eligibility criteria:

In order to be enrolled in KEYNOTE-002, patients must have received a diagnosis of
metastatic melanoma, and have measureable disease (by CT scan or MRI) as defined by
RECIST 1.1.™

Key inclusion criteria:

A patient must have met all of the following criteria to be eligible to participate in this study:

1) Histologically or cytologically confirmed diagnosis of unresectable Stage Ill or metastatic
melanoma not amenable to local therapy

2) Participants must be refractory to ipilimumab (definition provided above under ‘Trial
design’ at the start of section 4.3.1).

3) Participants with BRAF gene mutant melanoma must have had a prior treatment regimen
that included vemurafenib, dabrafenib, or an approved BRAF gene and/or MEK protein
inhibitor

4) Must consent to allow correlative studies; must provide a newly obtained tissue/biopsy
specimen (or specimen obtained within 60 days of consenting)

5) Radiographically measurable disease

6) Eastern Cooperative Oncology Group (ECOG)’ Performance Status of 0 or 1

Key exclusion criteria:
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Patients who met any of the following criteria were not eligible to participate in this study:

1) Chemotherapy, radiation therapy, or biological therapy within four weeks prior to the first
dose of study drug, or not recovered from the adverse events (AES) due to cancer
therapies administered more than four weeks earlier

2) Disease progression within 24 weeks of last dose of ipilimumab

3) Participating or has participated in a study of an investigational agent or using an
investigational device within 30 days of the first dose of study drug

4) Expected to require any other form of systemic or localized antineoplastic therapy while
on study

5) Chronic systemic steroid therapy within two weeks before the planned date for first dose
randomized treatment or on any other form of immunosuppressive medication

6) Known history of any other than the current malignancy excepting adequately treated
basal or squamous cell carcinoma of the skin, superficial bladder cancer, in situ cervical
cancer, breast cancer, or other in situ cancers

7) Known active central nervous system (CNS) metastases and/or carcinomatous
meningitis

8) Active autoimmune disease or a documented history of autoimmune disease or
syndrome that requires systemic steroids or immunosuppressive agents

9) Prior treatment with any other anti-programmed cell death (PD) agent

10) Active infection requiring systemic therapy

11) Known history of Human Immunodeficiency Virus (HIV)

12) Active Hepatitis B or Hepatitis C

13) Regular user (including recreational use of) illicit drugs or had a recent history (within the
last year) of substance abuse (including alcohol)

14) Pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the study

Settings and locations where the data were collected:

This was a global study conducted in the following countries:

Argentina, Australia, France, Germany, Israel, Italy, Netherlands, Norway, Spain, Sweden,

Switzerland, United States.

The study was run in specialist oncology departments. Patients received treatment as day

care patients.

Trial drugs and concomitant medications:
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Patients were assigned to receive intravenous (IV) pembrolizumab 2 mg/kg (n = 180) or 10
mg/kg (n = 181) Q3W, or Investigator choice chemotherapies delivered according to
standard of care (SOC) or current practice for the treatment of melanoma (choices were: IV
paclitaxel plus carboplatin, carboplatin alone, paclitaxel alone, dacarbazine, or oral

temozolomide; n =179)

Pembrolizumab was administered as a 30 minute IV infusion. An unblinded pharmacist was

responsible for preparing the blinded pembrolizumab medication for administration.

Prior to randomisation, the Investigator was responsible for determining which chemotherapy
would be administered in the event the patient was randomised to the chemotherapy arm of
the study. Assigned chemotherapy was not permitted to be changed once the Cycle 1 Day 1
dose had been administered. Further details of the intervention and comparator regimens
are provided in Appendix 4.

Primary, secondary and tertiary outcomes

Primary objectives:

The co-primary objectives were to evaluate the PFS and OS in patients with ipilimumab

refractory advanced melanoma receiving either pembrolizumab or chemotherapy.

e PFS was defined as the time from randomisation to the first documented disease
progression (based on assessment from a central imaging vendor using RECIST

1.1)™ or death due to any cause, whichever occurred first.

e OS was defined as the time from randomisation to death due to any cause. Patients
without documented death at the time of the final analysis were censored at the date

of the last follow-up.

Secondary obijectives:

The secondary objectives of the study included the assessment of the following
e overall response rate (ORR)
e response duration
e OS, PFS, and ORR in the biomarker positive subgroup defined by PD-L1 expression
level (cut-off point to be estimated from external data) receiving either

pembrolizumab or chemotherapy
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o safety, tolerability and AE profile of single agent pembrolizumab 2 mg/kg and 10
mg/kg; the pharmacokinetics profile of single agent pembrolizumab at 2 mg/kg and
10 mg/kg.

ORR was defined as the proportion of the patients in the analysis population who had either
a complete response (CR) or partial response (PR). Responses were based on confirmed

assessments from a central imaging vendor using RECIST 1.1.”

Response Duration: For subjects who demonstrated confirmed CR or PR, response duration
was defined as the time from first documented evidence of CR or PR until disease
progression or death. The response duration for subjects who have not progressed or died
at the time of analysis was censored at the date of their last tumour assessment.

Exploratory objectives:

The exploratory objectives were as follows:

e To evaluate ORR, PFS, OS, and DCR at Week 12.

e To evaluate health-related quality of life (HRQoL) changes from baseline using the
EORTC-QLQC30.

e To characterize patient utilities using the EuroQoL EQ-5D.

e To evaluate the ORR, PFS, OS following crossover to pembrolizumab when treated
with chemotherapy until disease progression.

e To investigate the relationship between candidate efficacy biomarkers and antitumor

activity of pembrolizumab

PFS following crossover to pembrolizumab was defined as the time from first dose of
crossover therapy to earliest documented disease progression (with respect to last available
tumour assessments prior to crossover) or death due to any cause. OS following crossover
to pembrolizumab was defined as the time from first dose of crossover therapy to death due

to any cause.
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Populations used for analysis:

The study population used for analysis of each endpoint is defined in section 4.4.2.

KEYNOTE-001 - Part B2:

Trial design:

KEYNOTE-001, which formed the basis of the regulatory submission for pembrolizumab,
was a Phase | multi-centre, open-label study evaluating the safety, tolerability,
pharmacokinetics (PK), pharmacodynamics, and anti-tumour activity of pembrolizumab in
patients with locally advanced or metastatic melanoma (ipilimumab-naive or previously

treated with ipilimumab), NSCLC, or carcinoma.

Although KEYNOTE-001 is labelled a Phase | study due to its initial dose escalation
component, it evolved into multiple Phase llI-like sub-studies in melanoma and NSCLC
through a series of expansion cohorts in these types of cancer. The trial was initially
designed as a standard dose escalation trial, and was the first in human study of
pembrolizumab. This comprised Part A of KEYNOTE-001. During this part of the study,
patients with melanoma were enrolled and had an objective response to treatment, so the
study was expanded to evaluate efficacy in melanoma in Part B (now Part B1). Through a
series of amendments, KEYNOTE-001 evolved into 4 Phase II-like melanoma sub-studies,
known as Parts B1, B2, B3, and D. In addition, KEYNOTE-001 was further expanded in
Parts C and F to evaluate the activity of pembrolizumab in NSCLC.

Further details on Part B1, B2 and B3 and D are provided in Table 8 below:

Table 8: Part B and D of KEYNOTE-001

B1: Advanced melanoma patients: 57 patients at 10 mg/kg 2QW,
Ipilimumab-naive and ipilimumab-treated. 56 patients at 10 mg/kg Q3W
Non randomised cohort 22 patients at 2 mg/kg Q3W
B2: Advanced melanoma patients: 89 patients at 2 mg/kg Q3W
Ipilimumab-refractory. 84 patients at 10 mg/kg Q3W

Randomised to two doses

B3: (data currently unavailable) 125 patients at 10 mg/kg Q3W
Advanced melanoma patients: 123 patients at 10 mg/kg Q2W
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Ipilimumab-naive and ipilimumab-treated.
Randomised to two dosing schedules

D (population not relevant to decision 51 patients at 2 mg/kg Q3W
problem) 52 patients at 10 mg/kg Q3W
Advanced melanoma patients:
Ipilimumab-naive only.
Randomized to two doses

Part B2 was a randomised expansion cohort of KEYNOTE-001, comprised of 173 patients
who were refractory to ipilimumab and had received a BRAF (or MEK) inhibitor if they had
BRAF mutant melanoma. In addition to evaluating the efficacy and safety of pembrolizumab
in this population, Part B2 was also designed to further evaluate the dose of pembrolizumab
by comparing 2 mg/kg or 10 mg/kg given every 3 weeks. This is the key patient population
from KEYNOTE-001 supporting the use of pembrolizumab in a patient population
comparable to that covered by the KEYNOTE-002 trial.

The 173 patients refractory to ipilimumab who were included in Part B2 were randomised to

receive one of the following regimens:
e Pembrolizumab 2mg/kg Q3W (n=89)
e Pembrolizumab 10 mg/kg Q3W (n=84)

Melanoma patients from Part B2 (n=173 treated patients) of KEYNOTE-001 were part of an
interim analysis. The data cut-off for safety and efficacy events included in this analysis was
18-Oct-2013.%°

KEYNOTE-001 was conducted as an open-label study (i.e., patients, investigators, and
study sponsor personnel were aware of patient treatment assignments after each patient
was enrolled and treatment assigned). However, for those randomised cohorts, such as Part
B2, treatment assignment was based on an allocation schedule generated in-house to

maintain randomness.

Radiographic Assessment

For all patients, it was required that baseline tumour imaging (CT or MRI, with a preference
for CT) examinations must be performed within 30 days before enrolment. The same

imaging technique as used at baseline had to be used throughout the study.

Part B: Part B patients had their first radiological disease assessment on study at Week 12

(= 1 week) unless clinical indication warranted earlier imaging.
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If disease assessment at Week 12 showed stable disease (SD), the next imaging was
performed at approximately Week 24. If disease assessment at Week 12 showed a
complete response (CR) or partial response (PR), imaging was repeated at Week 16 to
confirm response, per irRC recommendations.” Subsequent imaging was performed at
Week 24.

If imaging at 12 weeks showed progressed disease (PD), the investigator had the discretion
to either keep a patient on study treatment or stop study treatment until repeat imaging was
repeated approximately 4 weeks later, to confirm PD. Patients deemed clinically unstable
were not required to have repeat imaging for confirmation. If repeat imaging showed an
objective response or stable disease, treatment with pembrolizumab continued/resumed and
the next imaging studies were conducted approximately at Week 24, and every 12 weeks
subsequently. If repeat imaging at Week 16 confirmed PD, patients were discontinued from
study therapy.

Eligibility criteria:

Key inclusion criteria for Part B2 of KEYNOTE-001:

1) Histological or cytological diagnosis of melanoma with progressive locally advanced or
metastatic disease that was not amenable to definitive local therapy with curative intent.

Part B2 of KEYNOTE-001 enrolled patients considered to be ipilimumab-refractory.
2) Measurable disease as defined per irRC."

3) ECOG performance status’® of 0 or 1.

Key exclusion criteria (Part B2 of KEYNOTE-001):

1) Chemotherapy, radioactive, or biological cancer therapy within 4 weeks prior to the first
dose of study therapy, or who had not recovered to CTCAE grade 1 or better from the
adverse events due to cancer therapeutics administered more than 4 weeks earlier.

2) Participation in a study of an investigational agent or using an investigational device
within 30 days of administration of pembrolizumab.

3) Expected to require any other form of antineoplastic therapy while on study.

4) Medical condition requiring chronic systemic steroid therapy or on any other form of
immunosuppressive medication.

5) Risk factors for bowel obstruction or bowel perforation (including but not limited to a

history of acute diverticulitis, intra-abdominal abscess, abdominal carcinomatosis).
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6) Known history of a hematologic malignancy, primary brain tumour or sarcoma, or of
another primary solid tumour, unless the patient had undergone potentially curative
therapy with no evidence of that disease for 5 years.

7) Known active central nervous system (CNS) metastases and/or carcinomatous
meningitis.

8) Previous history of severe hypersensitivity reaction to treatment with any mADb.

9) History of pneumonitis / interstitial lung disease.

10) Active autoimmune disease or a documented history of autoimmune disease or

syndrome that requires systemic steroids or immunosuppressive agents.

11) Received prior treatment targeting PD-1: PD-L1 axis or CTLA (with exception of

ipilimumab), or was previously randomised in any pembrolizumab trial.

Settings and locations where the data were collected:

The KEYNOTE-001 study was conducted in the following countries:

Australia, Canada, Denmark , France , Germany, Israel, Italy, Norway, South Korea, Spain,
Taiwan, UK, USA.

The study was run in specialist oncology departments. Patients received treatment as day

care patients.
Trial drugs and concomitant medications:

A total of 173 patients were included in Part B2 of KEYNOTE-001. Patients were

randomised to each of the following study arms:
e Pembrolizumab 2 mg/kg dose Q3W (n = 89)
e Pembrolizumab 10 mg/kg dose Q3W (n = 84)

Primary secondary and tertiary outcomes

Primary efficacy endpoint:

Response rate (RR) served as the primary efficacy endpoint to demonstrate the anti-tumour
activity of pembrolizumab in the population enrolled under Part B2 of KEYNOTE-001. The
irRC"™ as assessed by investigators was applied as primary measure for assessment of
tumour response. RR was also assessed based on RECIST 1.1™ by blinded central

reviewers as supportive analyses.
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Secondary efficacy endpoint:

Disease Control Rate (DCR), response duration and PFS based on both irRC™ and RECIST

1.1, and OS served as secondary endpoints in this population.

Populations used for analysis:

The study population used for analysis of each endpoint is defined in section 4.4.2.

4.3.2: Comparative summary of the methodology of the RCTs

Table 9: Comparative summary of trial methodology

Trial number

KEYNOTE-002

KEYNOTE-001 (Part B2)

(acronym)
Location Global study conducted in multiple The full KEYNOTE- 001 study was
countries: conducted across the following
Argentina, France, Germany, Israel, | countries: Australia, Canada, Denmark,
ltaly, Netherlands, Norway, Spain, France, Germany, Israel, Italy, Norway,
Sweden, Switzerland, USA South Korea, Spain, Taiwan, UK, USA
Trial design Randomised, Phase Il study of Phase | open-label study evaluating the
pembrolizumab versus safety, tolerability, pharmacokinetics
chemotherapy in patients with (PK), pharmacodynamics, and anti-
advanced melanoma, refractory to tumour activity of pembrolizumab in
ipilimumab patients with locally advanced or
metastatic melanoma (ipilimumab-naive
or previously treated with or refractory to
ipilimumab), NSCLC, or carcinoma.
Initially designed as a standard dose
escalation trial (now Part A), the study
was expanded to evaluate efficacy in
melanoma in Part B (now Part B1).
Through a series of amendments,
KEYNOTE-001 evolved into 4 Phase II-
like melanoma sub-studies, known as
Parts B1, B2, B3, and D. In addition,
KEYNOTE-001 was further expanded in
Parts C and F to evaluate the activity of
pembrolizumab in NSCLC.
Part B2 represents the population of
relevance to this submission
Key eligibility e Histologically or cytologically Part B2:
criteria for confirmed diagnosis of e Histological or cytological diagnosis

participants

unresectable stage Il or
metastatic melanoma not
amenable to local therapy

e Patients must be refractory to
ipilimumab

of melanoma with progressive
locally advanced or metastatic
disease that is not amenable to
definitive local therapy with curative
intent
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e Patient with BRAF mutant
melanoma must have had a prior
treatment regimen that included
vemurafenib, dabrafenib, or an
approved BRAF and/or MEK
inhibitor

e ECOG performance status of O
orl

Patients must be refractory to
ipilimumab

Patients with BRAF"*® mutant
melanoma must have had a prior
treatment regimen that includes
vemurafenib, dabrafenib, or other
approved BRAF and/or MEK
inhibitors

Patient must have progressive
disease after the most recent
treatment regimen

Settings and
locations where
the data were
collected

The study was run in specialist
oncology departments. Patients
received treatment as day care
patients

The study was run in specialist oncology
departments. Patients received
treatment as day care patients

Trial drugs (the
interventions for
each group with
sufficient details
to allow
replication,
including how
and when they
were
administered)

Intervention(s)

Patients were randomised in a 1:1:1
ratio to receive one of the following
regimens in KEYNOTE-002:

e blinded pembrolizumab 2 mg/kg
Q3W (n =180)

e blinded pembrolizumab 10 mg/kg
Q3W (n=181)

e investigator-choice
chemotherapy (IV paclitaxel plus
carboplatin, paclitaxel alone,

Patients were randomised to each of the
following study arms in Part B2 of
KEYNOTE-001:

Pembrolizumab 2 mg/kg Q3W (n =
89)

Pembrolizumab 10 mg/kg Q3W (n =
84)

Disallowed concomitant medicines:

Any other investigational agent

(n= ) and dacarbazine, or oral _ _
comparator(s) temozolomide) according to e Any other form of antineoplastic
(n= ) standard of care (SOC) or therapy
Permitted and current practice for the treatment | «  chronic systemic steroid therapy or
disallowed of melanoma (n=179) on any other form of o
concomitant immunosuppressive medication
medication Disallowed concomitant medicines: e chemotherapy, radioactive, or
o Any other investigational agent biological cancer therapy within 4
e Any other form of Systemic or weeks prior to the first dose of StUdy
localized antineoplastic therapy therapy
e Chemotherapy, radioactive, or
biological cancer therapy within 4
weeks prior to the first dose of
study drug.
e Chronic systemic steroid therapy
within two weeks before the
planned date for first dose
randomised treatment or on any
other form of immunosuppressive
medication.
e Treatment with live vaccines
within 30 days prior to the first
dose of study medication
e Prior treatment with any other
anti-PD-1, or PD-L1 or PD-L2
agent
Primary The co-primary objectives of this Primary efficacy endpoint:
outcomes study were as follows: e RR to demonstrate the anti-tumour
(including * PFS: defined as the time from activity of pembrolizumab in the
scoring randomisation to the first . population enrolled under Part B2 of
methods and documented disease progression KEYNOTE-001.
timings of or death due to any cause, . . .
assessments) whichever occurs first IrRC as assessed by investigators was
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e OS: defined as the time from
randomisation to death due to
any cause

PFS was based on assessment from
a central imaging vendor using the
RECIST 1.1 criteria

ITT population served as the primary
population for the analyses of PFS
and OS.

First radiologic assessment of tumour
response occurred at Week 12
following first dose of study
medication. Scans were obtained
every 6 weeks until Week 48.
Crossover was permitted at Week 12
or beyond for PD. Must be confirmed
by central review of imaging scan
prior to crossover.

After Week 48, scans were obtained
every 12 weeks

applied as primary measure for
assessment of tumour response. RR
was also assessed based on RECIST
1.1 by blinded central reviewers as
supportive analyses. Primary efficacy
analyses were based on the FAS
population.

First radiological disease assessment on
study occurred at Week 12 (£ 1 week)
unless clinical indication warranted
earlier imaging

Secondaryl/tertia
ry outcomes
(including
scoring
methods and
timings of
assessments)

The secondary objectives were as
follows:

e ORR
e Response duration

e OS, PFS, and ORR in the
biomarker positive subgroup
defined by PD-L1 expression
level

e Further characterization of the
PK profile of single agent
pembrolizumab at 2 mg/kg and
10 mg/kg.

e Safety, tolerability and adverse
experience profile of single agent
pembrolizumab 2 mg/kg and 10
mg/kg

The exploratory objectives were as
follows:

¢ ORR, PFS, OS, and DCR at
Week 12.

¢ HRQoL changes from baseline
using the EORTC-QLQC30.

e Patient utilities using the
EuroQoL EQ-5D.

e ORR, PFS, OS following
crossover to pembrolizumab
when treated with chemotherapy
until disease progression.

e Relationship between candidate
efficacy biomarkers and
antitumor activity of
pembrolizumab

HRQoL questionnaires are

Secondary efficacy endpoints:
e DCR
e Response duration

e PFS based on both irRC and
RECIST 1.1

e OS

Analyses of PFS and OS were based on
the APaT population
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performed up to Week 36 as well as
at the End of Treatment, and 30-day
Safety Follow-up visit

Pre-planned e PD-L1 biomarker subgroups (i.e. | Not Applicable

subgroups PD-L1 positive and PD-I1
negative subgroups)

e Subgroup analyses of PFS were
also performed based on
clinically relevant baseline
subject or tumour characteristics

APaT= All Patients as Treated; DCR = Disease Control Rate; FAS = full analysis set; ITT = intention to treat;
ORR = overall response rate; OS = overall survival; PFS = progression-free survival; RR = response rate

4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

4.4.1: Statistical analysis

KEYNOTE-002 °

Primary hypothesis
The study hypotheses were as follows:

e Administration of pembrolizumab will result in a clinically meaningful improvement in

PFS versus treatment with chemotherapy.

e Administration of pembrolizumab will result in a clinically meaningful improvement in

OS versus treatment with chemotherapy
Interim analysis and stopping guidelines

KEYNOTE-002 is currently ongoing although no longer recruiting patients. There were two
planned interim analyses of KEYNOTE-002, as summarised in Table 10 below. Accrual was

to be continued without a hold during the interim analyses.
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Table 10: KEYNOTE-002: Summary of interim analysis strategy

Interim Key Anticipated Sample size Purpose of analysis
Analysis Endpoints for | approximate included for the
number Interim timing of Interim analysis (three
Analysis Analysis (from arms)
study start)
Interim ORR 10 months 120 Discontinue one inferior
Analysis 1 pembrolizumab arm
(IA1)
Interim PFS/OS 15 months 510 e Demonstrate
Analysis 2 superiority of
(1IA2) pembrolizumab in
PFS
o Stop for futility based
on OS
Final (OF] 24 months 510 Demonstrate superiority
Analysis of pembrolizumab in OS
Sample size

540 patients were randomised with a 1:1:1 ratio into two pembrolizumab arms (2 mg/kg and
10 mg/kg) and one control arm (investigator choice chemotherapy). The study originally
planned to randomise a total of 510 patients, but the protocol acknowledged that the study is
OS event driven (i.e., number of patients and follow-up are subject to change but event
number is not). If one of the pembrolizumab arms was discontinued at the interim analysis,
the study was designed to complete after 245 deaths occurred in the remaining
pembrolizumab arm and the control arm. The sample size calculation was based on the

following assumptions:

1) OS follows an exponential distribution with a median of six months in the control arm

2) the hazard ratio (HR) between pembrolizumab and control is 0.65

3) an enrolment period of 15 months and a minimum of 9 months follow-up after
enrolment completion; and

4) a drop-out rate of 2% in 12 months. If both pembrolizumab arms continued to the
end, barring early stopping at interim analyses, the study was to be completed after

370 deaths have occurred (i.e., a 50% increase from 245)

The overall type | error rate for KEYNOTE-002 was strictly controlled at 2.5% (one-sided)
with 0.5% allocated to PFS and 2% allocated to the OS hypothesis. Superiority of PFS was
tested at the second interim analysis, and the Bonferroni method was used for multiplicity

adjustment of the two pembrolizumab arms at this analysis, with each tested at 0.25%.
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If any of the two pembrolizumab arms was demonstrated to have a superior PFS to the
control arm, the corresponding alpha level was to be rolled into the OS hypothesis (i.e., the
OS hypothesis will be tested at 2.0%, 2.25% and 2.5% respectively if none, exactly one or

both hypotheses are rejected at the second interim analysis).

Because the alpha allocation for OS does not depend on event numbers, the overall type |
error rate is well controlled when the actual event number at an interim analysis or at the
final analysis differs from planned. For OS, 0.001% (negligible impact on overall type | error
rate) was spent at the first interim analysis to prevent stopping the study prematurely and
0.5% was spent at the second interim analysis. Therefore, at the final analysis, OS will be
analysed at 1.5%, 1.75% or 2% depending on the number of pembrolizumab arms
demonstrating superior PFS to the control arm at the second interim analysis.

The Hochberg step-up procedure was used for OS testing at the second interim analysis and
will be used at the final analysis, giving equal weight to the 2 mg/kg arm and 10 mg/kg arm,

if neither is discontinued prior the analyses.

Statistical methods used to compare groups for primary and secondary outcomes

The statistical methods and analysis strategy for the primary and secondary efficacy

endpoints are summarized in the Table 11 below:

Table 11: Analysis strategy for key efficacy endpoints

Endpoint (description , Approach* Statistical method Analysis
time point) population
Primary

PFS P Stratified Log-rank test Cox model with | ITT

Efrons’s tie handling method for
estimation was used to assess the
treatment difference in PFS(i.e.,
hazard ratio and its 95% confidence
interval)

Kaplan-Meier (KM) method for PFS
curve estimation in each treatment

group

oS P Stratified Log-rank test Cox model with | ITT
Efrons’s tie handling method for
estimation.

KM method for OS curve estimation in
each treatment group

Secondary
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ORR P Stratified M&N® method FAS

Response Duration P Summary statistics using KM method All
responders

* P= primary approach; ® Miettinen & Nurminen method; ITT = intention-to-treat; FAS = full analysis set

The same stratification factors used for randomisation were applied to both the stratified log-
rank test and the stratified Cox model. Sensitivity analyses were performed for comparison

of PFS based on investigator's assessment.

Since disease progression was assessed periodically, PD could occur any time in the time
interval between the last assessment where PD was not documented and the assessment
when PD was documented. For the primary analysis, for the patients who had PD, the true
date of disease progression was approximated by the date of first assessment at which PD
was objectively documented per RECIST 1.1, regardless of discontinuation of study drug.

Methods for additional analyses, such as subgroup analyses and adjusted analyses

To determine whether the treatment effect is consistent across various subgroups, the study
protocol specified that the estimate of the between-group treatment effect (with a nominal
95% ClI) for the primary endpoint would be estimated and plotted within each category of the
following classification variables:

o Age category (<65 vs. >65 years)

e Sex (female, male)

¢ Race (white, non-white)

e ECOG status (0 vs. 1)

e Baseline LDH level (normal vs. elevated LDH)

e BRAF mutation status

e Region (US, Ex-US)

e Chemotherapy (types with greater than 10% patients in the control group)

e PD-L1 expression (high vs. low) (depending on assay availability)

e |Initial response to Ipilimumab (complete or partial response, stable disease for at

least three months vs. progressive disease in three months)

The consistency of the treatment effect was assessed descriptively via summary statistics by

category for the classification variables listed above.

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 59 of 229





KEYNOTE-001 (Part B2) %

Primary hypothesis:

The study hypothesis was as follows:

Single agent pembrolizumab will show a clinically meaningful response rate in melanoma

patients refractory to ipilimumab

Interim analysis and stopping guidelines

The study protocol specified that interim analyses of Part B ipilimumab refractory patients
may be conducted as part of KEYNOTE-001 to assist with the dose-selection decision for

planning phase 2 studies in melanoma patients.

Sample size

Part B2 of KEYNOTE-001 randomised 89 patients to pembrolizumab 2 mg/kg Q3W and 84
patients to pembrolizumab 10 mg/kg Q3W.

The study protocol had originally planned to randomise 80 ipilimumab-refractory patients at
each dose level, and stated the study had ~85% (or 96%) power to detect a 15% (or 20%)
difference in RR between the two doses at the 10% type | error rate (one-sided) when the
RR in the inferior arm is 10%. A p-value of 10% approximately corresponds to a 7%

empirical difference in RR.
Statistical methods used to compare groups for primary and secondary outcomes

A 95% confidence interval for RR was provided for each population and by dose/schedule as
applicable. Kaplan-Meier (KM) plots and descriptive statistics of PFS and OS were provided.
Descriptive statistics were also provided for analysis of response duration and tumour

volumetric change.

Methods for additional analyses, such as subgroup analyses and adjusted analyses

In the assessment of anti-tumour activity in the melanoma population, patients in Part B2

were analysed by dose level.
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4.4.2: Trial population included in primary analysis of the primary outcome and

methods to take account of missing data

KEYNOTE-002%°

Trial population

The intention-to-treat (ITT) population served as the primary population for the analyses of
PFS and OS in KEYNOTE-002. Patients were included in the treatment group to which they

were randomised for the analysis of efficacy data using the ITT population.

The Full analysis set (FAS) population served as the primary population for the secondary
endpoints of ORR. The FAS population consisted of all randomised patients with
measurable disease at baseline based on independent central review that was blinded to

treatment arms.

Patients without documented death at the time of the final analysis were censored at the
date of the last follow-up.

Missing data approach and censoring methods

The approach for dealing with missing data in the KEYNOTE-002 population is described in
Table 12 below:

Table 12: KEYNOTE-002: Approach for dealing with missing data

Endpoint/Variable Response Missing Data Approach
(Description, time-point)
Primary:
Progression-free survival Model based
Overall survival Model based

In order to evaluate the robustness of the PFS endpoint, two sensitivity analyses were
performed with a different set of censoring rules. The first sensitivity analysis was the same
as the primary analysis except that it censored at the last disease assessment without PD
when PD or death was documented after more than one missed disease assessment. The
second sensitivity analysis was the same as the primary analysis except that it considered

discontinuation of treatment or initiation of new anticancer treatment, whichever occurred
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later, to be a PD event for patients without documented PD or death.

primary and sensitivity analyses are summarized in Table 13 below.

Table 13: Censoring rules for primary and sensitivity analyses of PFS

The censoring rules for

Situation

Primary analysis

Sensitivity analysis 1

Sensitivity analysis 2

No PD and no death;
new anticancer
treatment is not initiated

Censored at last
disease assessment

Censored at last
disease assessment

Censored at last
disease assessment if
still on study therapy;
progressed at
treatment
discontinuation
otherwise

No PD and no death;
new anticancer
treatment is initiated

Censored at last
disease assessment
before new
anticancer treatment

Censored at last
disease assessment
before new anticancer
treatment

Progressed at date of
new anticancer
treatment

PD or death
documented after <1

Progressed at date
of documented PD or

Progressed at date of
documented PD or

Progressed at date of
documented PD or

missed disease death death death
assessment
PD or death Progressed at date Censored at last Progressed at date of

documented after = 2
missed disease
assessment

of documented PD or
death

disease assessment
prior to the = 2 missed
disease assessment

documented PD or
death

A supportive analysis of OS that censored patients at crossover was performed.

For patients in the chemotherapy control arm, crossover to pembrolizumab was permitted

following progression. Consequently adjustment of the OS was required to estimate OS in

the chemotherapy arm in the absence of crossover. The RPSFT was pre-specified in the

study protocol to adjust for the crossover effect without considering some of the relevant

factors that determine the clinical validity of the approach, which should be assessed a

posteriori. Following the NICE Decision Support Unit (DSU) recommendations for the

adjustment of crossover in clinical trials,”® additional crossover adjustments (two-stage and

the IPCW) were implemented to estimate the actual chemotherapy-related OS in the

absence of crossover (see sections 4.7 and 5.3.2).

KEYNOTE-001 (Part B2)®®

Trial population

The primary efficacy analyses are based on the FAS population. Patients with measurable

disease at baseline (defined separately under investigator evaluation and central review),

who received at least one dose of study treatment were included in the FAS population

Missing data approach and censoring methods
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Not Applicable.

4.4.3: Statistical tests used in primary analysis
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Table 14: Summary of statistical analyses in the RCTs

Trial number
(acronym)

Hypothesis objective Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

KEYNOTE-002 » Administration of
pembrolizumab will result in a
clinically meaningful
improvement in PFS versus

treatment with chemotherapy.

The ITT population is
the primary
population for the
analyses of PFS and
OS. FAS population
is the primary
population for ORR.
Patients were
included in the
treatment group to
which they were
randomised for the
analysis of efficacy
data using both the
ITT and FAS
populations.

* Administration of
pembrolizumab will result in a
clinically meaningful
improvement in OS versus
treatment with chemotherapy

OS event-driven study. Initially
planned to randomise 510
patients with 1:1:1 ratio into two
pembrolizumab arms and one
control arm (540 patients were
finally randomised).

Sample size calculation was
based on the following
assumptions: 1) OS follows an
exponential distribution with a
median of 6 months in the control
arm, 2) hazard ratio between
pembrolizumab and control is
0.65, 3) an enrolment period of 15
months and a minimum of 9
months follow-up after enrolment
completion, and 4) a dropout rate
of 2% in 12 months.

The overall type | error rate for
this study is strictly controlled at
2.5% (one-sided) with

0.5% allocated to PFS at the
second interim analysis and 2%
allocated to OS.

Patients were permitted to
withdraw at any time or be
dropped from the study at the
discretion of the investigator if any
untoward effects occurred.
Additionally, a patient could be
withdrawn by the investigator or
study sponsor if he/she violated
the study plan or for administrative
and/or other safety reasons. If a
patient discontinued/withdrew
prior to study completion, all
applicable activities scheduled for
the final study visit were to be
performed at the time of
discontinuation
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KEYNOTE-001

¢ Single agent pembrolizumab

The primary efficacy

Part B2 initially planned to

Patients were permitted to

(Part B2) will show a clinically analyses were based | randomise 160 patients to withdraw at any time or be
meaningful response rate in on the FAS pembrolizumab 2 mg/kg Q3W 10 | dropped from the study at the
melanoma patients refractory population. mg/kg Q3W (89 patients were discretion of the investigator
to ipilimumab finally randomised to 2 mg/kg should any untoward effects

Q3W and 84 patients to 10 mg/kg | occur. In addition, a patient could

Q3W). be withdrawn by the investigator
or the study sponsor if he/she

The study has ~85% (or 96%) violated the study plan or for

power to detect a 15% (or 20%) administrative and/or other safety

difference in RR between the two | reasons. When a patient

doses at the 10% type | error rate | discontinued/withdrew prior to

(one-sided) when the RR in the study completion, all applicable

inferior arm is 10%. A p-value of activities scheduled for the final

10% approximately corresponds study visit were performed at the

to a 7% empirical difference in time of discontinuation.

RR.

4.5 Participant flow in the relevant randomised controlled trials

4.5.1: Number of patients eligible to enter each trial, and crossover criteria

KEYNOTE-002%°

As KEYNOTE-002 is ongoing, the disposition of patients from randomisation through to last analysis cut-off (Interim-Analysis 2 [IA2]: May

2014) is presented in Figure 6 below:
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Figure 6: CONSORT diagram — KEYNOTE-002
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Patients assigned to Investigator-choice chemotherapy who experienced PD per RECIST
1.1 on chemotherapy (must have been confirmed by central review) and met all crossover
criteria at Week 12 of study treatment, had the opportunity to crossover to pembrolizumab

and receive 2 mg/kg or 10 mg/kg in a double-blind fashion.

The crossover criteria were as follows:

e Chemotherapy induced adverse events (except alopecia) must have improved to
CTCAE (Version 4.0) <Grade 1

e |f evidence of new or progression of previously treated brain metastases (inactive at
the time of screening) requiring local therapy, the patient will not be eligible for cross
over

e ECOG Performance Status 0-1

e Documentation of PD will be defined as per RECIST 1.1”* (must be confirmed by
central review)

e Consent to newly obtained tumour tissue biopsy that is obtained following last dose
of chemotherapy and prior to receiving first dose of pembrolizumab study medication.
Patients unable to provide a newly obtained tumor biopsy specimen will require
sponsor approval.

Patients who qualified, based on progressive disease criteria, must have completed a
washout period for at least 28 days from last dose of chemotherapy before receiving
randomised blinded dose of pembrolizumab 2 mg/kg or 10 mg/kg. After completing the

washout period, the patient started the crossover phase.

Subjects/patients were allowed to withdraw at any time or be dropped from the study at the
discretion of the investigator should any untoward effects occur. In addition, a subject/patient
could be withdrawn by the investigator or the study sponsor if he/she violated the study plan

or for administrative and/or other safety reasons.
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KEYNOTE-001 Part B28°

The disposition of patients from randomisation through to database lock (October 2013) is

presented in Figure 7 below:

Figure 7: CONSORT diagram — KEYNOTE-001 Part B2
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4.5.2: Characteristics of participants at baseline for each trial

KEYNOTE-002%

The 540 subjects enrolled represent a heavily pre-treated, advanced melanoma population

who were refractory to ipilimumab (and previously treated with a BRAF inhibitor if indicated).

Subject characteristics at baseline were generally balanced between the three treatment arms

of KEYNOTE-002, as shown in Table 15 below.

Table 15: Patient characteristics (ITT population)

Pembrolizumab | Pembrolizumab Chemothera Total
2mg/kg Q3W | 10mglkg Q3W R T
n =180 n =181 B B
Age, median 62.0 (15-87) 60.0 (27-89) 63.0 (27-87) | 61.5(15-89)
(range), y
Male 58% 60% 64% 61%
ECOG PS*
0 54% 54% 55% 55%
1 44% 46% 45% 45%
BRAF status
Mutant 24% 22% 23% 23%
Wild Type 76% 78% 77% 77%
LDH Level”
Normal 55% 58% 60% 58%
Elevated
(2110% ULN) 43% 40% 38% 40%
M stage
MO <1% <1% 1% <1%
Mla 5% 7% 8% 7%
M1b 12% 9% 8% 10%
Mlc 82% 83% 82% 83%
No. of lines of
previous
therapies
0 <1%° 0% 0% <1%
1 22% 31% 26% 27%
2 44% 37% 44% 41%
23 33% 33% 30% 32%
Previous
therapyd
Ipilimumab 100% 100% 100% 100%
Interleukin-2 12% 9% 7% 9%
Other 14% 10% 13% 12%
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immunotherapy®

Chemotherapy 50% 46% 48% 48%
BRAF or MEK
inhibitor' 26% 25% 24% 25%

®ECOG PS was missing for 2 patients.

® DH level was unknown or missing for 11 patients. Analysis cut-off date: May 12, 2014.

“1 patient received ipilimumab in the adjuvant setting, which was not considered as a line of therapy.
dpatients may have received 21 type of previous therapy.

°Excludes ipilimumab and IL-2.

'Previous BRAF or MEK inhibitor treatment was a requirement for all patients with BRAF-mutant melanoma.
Analysis cut-off date: May 12, 2014.

KEYNOTE-001 (Part B2)*®

The 173 patients enrolled in Part B2 represent a heavily pre-treated, advanced melanoma
population who were refractory to ipilimumab (and previously treated with a BRAF inhibitor if
indicated). Patient characteristics, shown in Table 16 below, were generally balanced between
2 mg/kg Q3W and 10 mg/kg Q3W arms in this randomised cohort. There was a numerical
difference in gender between the arms, with 68% male patients receiving treatment at 10
mg/kg Q3W and 54% male patients receiving treatment at 2 mg/kg Q3W. A higher number of
BRAF"*% mutant melanoma patients were assigned to the 10 mg/kg Q3W arm compared to
the 2mg/kg Q3W arm (23% vs. 14%).

Prior oncologic therapies (excluding ipilimumab) between two dose arms were comparable
while numerical difference was noted with respect to BRAF inhibitor exposure (which can be
explained by a difference in number of BRAF mutant melanoma patients between arms). Of
the patients who had BRAF mutant melanoma, all were treated with approved tyrosine kinase

inhibitors (vemurafenib, dabrafenib, or trametinib) prior to study entry.

Table 16: Patients characteristics in Part B2 (APaT population):18

Pembrolizumab Pembrolizumab Total
2mg/kg Q3wW 10mg/kg Q3W =173
n =89 n=284
ﬁgezn(,yrﬁg’e) 57.0 (18.0-88.0) 60.7 (27.0-86.0) | 58.8 (18.0-88.00)
Male 54% 68% 61%
ECOG PS
0 66% 68% 67%
1 34% 32% 33%
BRAF status
Mutant 13% 23% 18%
Wild Type 87% 77% 82%

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 70 of 229





Brain metastasis
Yes 8% 10% 9%
No 91% 89% 90%
Unknown 1% 1% 1%
LDH Level
Normal 55% 66% 60%
Elevated 44% 35% 39%
Unknown 1% 0 <1%
Baseline tumour
size*(mm; mean, 171 (15-895) 149 (14-535) 160 (14-895)
range)
M stage
MO 1% 1% 1%
Mla 11% 20% 16%
M1b 22% 17% 20%
Mic 65% 62% 64%
Previous
systemic
therapies
1 33% 23% 28%
2 35% 40% 38%
23 33% 37% 35%
Previous therapy
Ipilimumab 100% 100% 100%
Immunotherapy,
excluding 30% 31% 31%
ipilimumab
Chemotherapy 44% 49% 46%
BRAF or MEK . . .
inhibitor, or both' 16% 24% 20%

*Baseline tumour size was calculated as the sum of the longest diameters of all target lesions for patients
with measurable disease by RECIST 1.1 criteria (version 1.1) by independent central review at baseline

JThe number of patients with previous treatment with a BRAF or MEK inhibitor, or both, is greater than the
number of patients with BRAF-mutant melanoma because those with a BRAF wild-type melanoma could
have received a MEK inhibitor in a clinical trial.

4.6 Quality assessment of the relevant randomised controlled
trials

A complete quality assessment for each RCT is included in Appendix 5.

A tabulated a summary of the quality assessment results is presented in Table 17 below.
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Table 17: Quality assessment results for parallel group RCTs

KEYNOTE-
Trial KEYNOTE-002 001
(Part B2)
Was randomisation carried out appropriately? Yes Yes
Was the concealment of treatment allocation adequate? Yes Yes
Were the groups similar at the outset of the study in terms Yes Yes
of prognostic factors?
Were the care providers, participants and outcome No No
assessors blind to treatment allocation?
Were there any unexpected imbalances in drop-outs No Not clear
between groups?
Is there any evidence to suggest that the authors No No
measured more outcomes than they reported?
Did the analysis include an intention-to-treat analysis? If Yes Yes
so, was this appropriate and were appropriate methods
used to account for missing data?
Adapted from Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s
guidance for undertaking reviews in health care. York: Centre for Reviews and Dissemination

4.7 Clinical effectiveness results of the relevant randomised

controlled trials

KEYNOTE-002 Results®®®: Interim analysis 2 (IA2) - data cut-off 12 May 2014

Clinical effectiveness results are presented in this section for pembrolizumab 2 mg/kg
Q3W (anticipated licence dose; and dosage relevant to this submission) versus the
comparator of interest (investigator choice chemotherapy). Full results for all three
study arms (including pembrolizumab 10 mg/kg Q3W) are presented as an appendix
(See Appendix 6).

Summary:
PFS and OS are the co-primary endpoints in this trial. The primary endpoint for IA2 was PFS.

The study commenced in October 2012, and completed enrolment in November, 2013, ahead
of the predicted date of February, 2014. Due to the faster enrolment and lower death rate than
expected, the actual timing of IA2 was driven by the targeted 210 deaths. The data cut-off date
for IA2 was set to May 12, 2014 based on the trigger event of 210 deaths. The actual number
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of deaths was 215 and the actual number of PFS events was 410 (based on central

assessment of disease status) in this analysis.

The study allowed crossover which confounded OS analysis results. Subjects in the control
arm were allowed to cross over to pembrolizumab arm (dose level pre-decided at original
randomisation) after Week 12 and once the progressive disease was confirmed by the IRO
(central review). By the time of the data cut-off for 1A2 (i.e., 12 May 2014), a total of 86 of 179
subjects (48%) who were randomised to the control arm had crossed over and were treated

with pembrolizumab.

An overview of the study population is provided in Table 18 below:

Table 18: KEYNOTE-002 study population

Control Pembrolizumab | Pembrolizumab | Total
Group 2 mg/kg Q3W 10 mg/kg Q3W n
N n n
Number of patients screened 672
Number of patients 179 180 181 540
randomised (ITT population)
Number of patients received 171 178 179 528
treatment (APaT population)
Crossed over to 86
pembrolizumab
Number of patients with 165 165 163 493
measurable disease at
baseline per IRC (FAS
population per IRC)
Number of patients with 179 180 181 540
measurable disease at
baseline per Investigator
(FAS population per
Investigator)

IRC = Independent Review Committee

A summary of the clinical efficacy outcome results based on IA2 for pembrolizumab 2 mg/kg

Q3W versus chemotherapy are presented in Table 19 below:

Table 19: KENOTE-002 - Overall summary of efficacy

2 mg/kg Q3W Control
Number of Subjects 180 179
PFS (IRO [central review] per RECIST
1.1)
HR - Treatment vs Control (95% CI) 0.57 (0.45, 0.73) --
Median in months 2.9 (2.8, 3.8) 2.7 (2.5, 2.8)
(95% ClI)
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2 mg/kg Q3W Control

P valuet <0.0001
6 month PFS rate (%) 34.3 (27.4, 41.3) 15.6 (10.5, 21.5)
0S
Median in months
e Unadjusted for crossover 11.4 (10.2, NR) 11.6 (9.0, 16.3)
e Control: RPSFT correction 11.1 (9.7, NR)
e Control (Two-stage correction - 7.8 (5.3,9.7)
simple model
e Control (Two-stage correction — 7.9(5.4,9.7)
all covariates)
e Control (IPCW) 7.5%
OS rate at Month 3 (%) 85.5 (79.4, 89.9) 85.3 (79.2, 89.8)
(95% ClI)

HR: pembrolizumab 2mg/kg vs control --
(95% CI); p-value

e Unadjusted for crossover 0.88 (0.64, 1.22); p = 0.229

e Control: RPSFT correction 0.81 (0.50, 1.23), p = 0.229

e Control (Two-stage correction - 0.63 (0.45, 0.88) p = 0.006
simple model

e Control (Two-stage correction — 0.63 (0.45, 0.88) p= 0.007

all covariates)

e Control (IPCW correction) 0.68 (0.48, 0.96) p = 0.028

ORR analysis (IRO [central review] per

RECIST 1.1)

ORR — ITT (%) 21.1 (15.4,27.8) 4.5 (1.9,8.6)
(95% ClI)

Difference in % vs. Control (95% ClI) 12.8 (7.0,20.6) -

(p value) (p<0.0001)

Response durationl (IRO [central
review] per RECIST 1.1)

Subjects with a responses (n) 38 8
Median in weeks Not reached 37
(range) (6+ - 50+) (7+-41)
Non-progressing (non-PD) subjects 35 (92) 5 (63)

n (%)

Median time to response 13 (12-30) 13 (12-18)

in weeks (range)

NR: Not reached.

1Based on the stratified log-rank test.

1 Based on stratified on Miettinen & Nurminen method.

* The IPCW approach does not produce median (and its confidence interval) as one of the model outputs. In
order to find the time point when 50% of the patients on the Control were still alive, the estimated hazard ratio
from IPCW (0.677) was applied to the Kaplan-Meier curve of pembrolizumab 2 mg/kg for an estimated OS
curve for the Control group.  For the adjusted OS curve of the Control group, it showed that the median OS
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2 mg/kg Q3W | Control

is between 32 and 33 weeks

Efficacy results are presented in more detail below:

Primary Endpoints

PES: IA2 - Data cut-off 12 May 2014

e PFS analyses based on central (IRO) evaluation using RECIST 1.1 (ITT population)

Treatment with pembrolizumab is associated with a substantial improvement in PFS compared
to chemotherapy. The improvement is statistically significant and clinically meaningful in
subjects with ipilimumab-refractory melanoma. Table 20 and Figure 8 summarize the PFS
based on central review. The hazard ratio (HR) for pembrolizumab 2 mg/kg Q3W versus the
control arm is 0.57 (95% CI; 0.45, 0.73) [p <0.0001] favouring the pembrolizumab arm. The
median PFS is 2.9 months in the pembrolizumab 2 mg/kg Q3W arm and 2.7 months in the
control arm, occurring at approximately the time of the first scheduled response assessment
(Week 12).From week 12 onwards the PFS rates begin to show separation, and dramatically
separate thereafter (Figure 8), reflected by a 6 month PFS rate of 34.3% (95% CI; 27.4%,
41.3%) in the pembrolizumab 2 mg/kg arm, compared to 15.6% (95% CI; 10.5%, 21.5%) in the
control arm, and a 9-month PFS rate of 23.7% (95% CI; 17.0, 31.1) in the pembrolizumab 2
mg/kg arm compared to 8.0% in the chemotherapy control arm (95% ClI; 4.0, 13.9) (Table 21).

The PFS results using sensitivity censoring rule 1 (Table 13) are identical to the primary PFS
analysis using primary censoring rules. Additionally, the PFS results using the censoring rule 2

(Table 13) are consistent with the primary PFS analysis.

Table 20: KEYNOTE-002 - analysis of PFS based on central (IRO) assessment - primary
censoring rule - (ITT population)

Treatment N Number Person- | Event Median PFS rate at [Treatment vs.
of Months Rate/100 | PFS! 6 Months [control
Events Person- (Months) | in %!
(%) Months (95%Cl) | (95%Cl)  Hazard [p-value®
(%) Ratio*
(95%
cnt
Control 179 155 584.3 26.5 2.7 15.6
(86.6) (2.5, 2.8) (10.5, 21.5)
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Pembrolizumab
2 mg/kg Q3W

180

129
(71.1)

804.6

16.0

2.9 34.3 057  [<0.0001
(2.8,3.8) | (27.4,41.3) [0.45,
0.73)

1 From product-limit (KM) method for censored data.
1 Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs.
elevated) and BRAF mutation (mutant vs. wild type).
§ One-sided p-value based on stratified log-rank test.

Figure 8: KEYNOTE-002 - KM of PFS based on central (IRO) assessment (primary censoring rule)
—ITT population
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Table 21: KEYNOTE-002 - PFS rate at fixed time-points based on central (IRO) assessment per
RECIST 1.1 (ITT population)

Treatment PFS Rate at PFS Rate at PFS Rate at PFS Rate at
Month 3in %' Month 6 in %' Month 9in %' Month 12 in %'
(95% CI) (95% CI) (95% CI) (95% CI)
Control 35.0 (27.9, 42.2) 15.6 (10.5, 21.5) 8.0 (4.0, 13.9) 3.6 (0.9, 9.5)
Pembrolizumab 47.5 (40.0, 54.7) 34.3 (27.4, 41.3) 23.7 (17.0, 31.1) 21.6 (14.5, 29.6)
2 mg/kg Q3W

1t From product-limit (KM) method for censored data.

e PFES analyses based on INV evaluation using RECIST 1.1

PFS analysis by INV assessments supported the marked improvement in PFS as observed by

central review. Table 22 and Figure 9 summarize the PFS based on INV assessment. The HR

for pembrolizumab 2 mg/kg Q3W arm versus the control arm was 0.49 (95% CI; 0.38, 0.62)

favouring the pembrolizumab arm (p <0.0001), which is consistent with the PFS results based
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on central review. The median PFS was 3.7 months in the 2 mg/kg Q3W pembrolizumab arm

and 2.6 months in the control arm.

Table 23 summarizes the PFS rates at Month 3, 6, 9, and 12, which quantitatively illustrates
the magnitude of benefit of pembrolizumab relative to chemotherapy. The PFS curves (Figure
9) begin to show separation, and a substantial difference is noted, by the first assessment time
point with a 3-month PFS rate of 54.7% (95% CI, 47.1, 61.7) in the pembrolizumab 2 mg/kg
arm compared to 32.9% (95% CI. 25.9%, 39.9%) in the control arm. The curves continue to
separate thereafter, reflected by a 6 month PFS rate of 38.9% (95% CI; 31.6, 46.1) in the
pembrolizumab 2 mg/kg arm compared to 15.2% (95% ClI; 10.2, 21.0) in the control arm. The
gap of PFS rate between pembrolizumab and control arms continued to expand toward the tail

end of the PFS curves.

Table 22: KEYNOTE-002 - Analysis of PFS based on INV assessment - primary censoring rule -
(ITT population)

Treatment N Number Person- Event Median PFS rate at Treatment vs.
of Months Rate/100 | PFST 6 Months in control
Events Person- | (Months) | %'
(%) Months (95% CI) (95% CI) .
(%) Haz_artd p-value
Ratio
(95%
cn?
Control 179 157 594.1 26 .4 2.6 15.2
(87.7) (2.4, 2.8) (10.2, 21.0)
Pembrolizumab 180 122 864.7 14.1 3.7 38.9 0.49 <0.0001
2 mg/kg Q3W (67.8) (2.9, 5.4) (31.6,46.1) |(0.38,
0.62)

1t From product-limit (KM) method for censored data.

1 Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs.
elevated) and BRAF mutation (mutant vs. wild type).

§ One-sided p-value based on stratified log-rank test.

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 77 of 229





Figure 9: KEYNOTE-002 - KM of PFS based on INV assessment (primary censoring rule) = ITT
population
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Table 23: KEYNOTE-002 - PFS rate at fixed time-points based on INV assessment per RECIST 1.1
(ITT population)

Treatment PFS Rate at PFS Rate at PFS Rate at PFS Rate at
Month 3 in %' Month 6 in % Month 9 in %' Month 12 in %"
(95% CI) (95% CI) (95% CI) (95% ClI)

Control 32.9 (25.9, 39.9) 15.2 (10.2, 21.0) 9.5 (5.5, 14.8) 4.2 (1.1, 10.7)

Pembrolizumab

54.7 (47.1, 61.7)

38.9 (31.6, 46.1)

32.2 (24.8, 39.7)

18.0 (9.7, 28.3)

2 mg/kg Q3W

1t From product-limit (KM) method for censored data.

OS: 1A2 - Data cut-off 12 May 2014

Treatment with pembrolizumab showed a numerical trend toward improved OS when
compared to the control arm. The improvement was not statistically significant at the time of
IA2, primarily due to crossover permitted in the study (from chemotherapy to a pembrolizumab
arm, following progression on chemotherapy). Table 24 summarizes the OS data. The HR for
OS was 0.88 in the pembrolizumab 2 mg/kg Q3W arm over the control arm (p=0.229). The
median OS was 11.4 months in the pembrolizumab 2 mg/kg Q3W arm and 11.6 months in the
control arm (Table 24 and Figure 10).
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Due to extensive censoring and a small number of subjects at risk beyond 6 months, the

median OS should be interpreted cautiously. The pre-specified final OS analysis will be

performed after 370 deaths have occurred.

Table 24: KEYNOTE-002 - Analysis of OS - (ITT population)

Treatment N Number Person- Event Median OSrate at [Treatment vs.
of Months Rate/ ost Month 3 control
Events 100 (Months) | in %!
(%) Person- | (95%Cl) | (95%CIl) |Hazard [p-value®
Months Ratio¥
(%) (95% CI)*
Control 179 78 (43.6) 1247.2 6.3 11.6 ( 85.3
9.0, 16.3) | (79.2,
89.8)
Pembrolizumab 180 73 (40.6) 1289.6 5.7 11.4 85.5 0.88 0.2294
2 mg/kg Q3W (10.2,.) (79.4, (0.64,
89.9) 1.22)

1 From product-limit (KM) method for censored data.

1 Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs.

elevated) and BRAF mutation (mutant vs. wild type).
§ One-sided p-value based on stratified log-rank test.

Figure 10: KEYNOTE-002 - KM of OS
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Modelling Approaches on OS Analysis Adjusted for Crossover Effect

The crossover rate of subjects randomised and treated with chemotherapy was 48%. In order

to adjust for the crossover effect in the OS analysis, a pre-specified analysis utilizing the
RPSFT method was conducted. The adjusted hazard ratio was 0.81 (95% CI; 0.51, 1.16) for
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the pembrolizumab 2 mg/kg Q3W arm over the control arm (Table 25 and Figure 11). The
RPSFT analysis of OS data is largely consistent with data from the primary analysis at IA2
except as expected; the treatment effect is slightly greater after adjusting for the crossover

effect.

The RPSFT method had been pre-specified in the study protocol to adjust for the anticipated
crossover effect in advance of the availability of trial based information needed to determine
the clinical validity of the approach, which should be assessed a posteriori. Following the NICE
DSU recommendations for the adjustment of crossover in clinical trials,”® additional crossover
adjustments (two-stage and the IPCW) were implemented to better understand the
chemotherapy-related OS in the absence of crossover. Based on the trial characteristics, the
switching mechanism, the proportion of patients switching and the clinical validity of the
outputs obtained,”® the two-stage adjustment was found to be the most appropriate method for
this adjustment (see section 5.3.2).

For the two-stage crossover analysis, two models were run, one which adjusted for all relevant
covariates (including: ECOG, tumour size, LDH, BRAF status, melanoma stage and age;
(Figure 12) and a second, simple model which only incorporated ECOG (Figure 13). Both
models demonstrated a separation between the pembrolizumab and the adjusted control arm.
As presented in Table 25, after the two-stage adjustment pembrolizumab was shown to result
in a significant improvement in OS compared to the adjusted control arm, independently of the
model used (complete vs. simple), since both models led to similar results. Additionally, the
median OS obtained from the two-stage adjustment was approximately 7.9 months in the
chemotherapy control arm (Table 26), which was in line with what would be expected from
metastatic melanoma patients treated with chemotherapy based on available evidence.””™
The two-stage adjusted results (HR of pembrolizumab vs. chemotherapy = 0.6324; 95% CI:
0.4525, 0.8843) were consistent with those obtained by the IPCW adjustment (HR = 0.677;
95% CI: 0.478, 0.959) (see section 5.3.2 for further detail).

Table 25: KEYNOTE-002 — Analysis of treatment versus control - crossover analysis

Pembrolizumab 2mg/kg vs. control

Crossover correction method

Hazard Ratio value

(95% ClI) P
Control (RPSFT correction) 0.81

(0.50, 1.23) 0.229
Control (Two-stage correction - Simple model) 0.63 0.006

(0.45, 0.88) '

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 80 of 229





Control (Two-stage correction — All covariates) ?66435 0.88) 0.007

0.68;
(0.478, 0.959)

Control (IPCW correction) 0.028

Table 26: KEYNOTE-002 - Analysis of Median OS using RPSFT, Two-stage and IPCW methods

Treatment Median OS (Months) (95% CI)
Control (no crossover correction) 11.6 (9.0, 16.3)

Control (RPSFT correction) 11.1 (9.7, NR)

Control (Two-stage correction - Simple model) 7.8(5.3,9.7)

Control (Two-stage correction — All covariates) 7.9(5.4,9.7)

IPCW 7.5*

Pembrolizumab 2 mg/kg Q3W 11.4 (10.2, NR)

NR = not reported

*The IPCW approach does not produce median (and its confidence interval) as one of the model outputs. In order
to find the time point when 50% of the patients on the Control were still alive, the estimated hazard ratio from IPCW
(0.677) was applied to the Kaplan-Meier curve of pembrolizumab 2 mg/kg for an estimated OS curve for the Control
group. For the adjusted OS curve of the Control group, it showed that the median OS is between 32 and 33
weeks
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Figure 11: KEYNOTE-002 - KM of OS using RPSFT (ITT population)
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Figure 12: KEYNOTE-002 - Two- stage crossover analysis- All covariates

10

= 1 ¥
= Reess, ==== Onginal Control
g O — t"‘u,:"} AR MK3475 zm"kg
E e *1[? 2stage adjusted (
o o
=
et 2 RS 4 ¥
5 © - ]
n
— ™
IR
i
5 & |
< T T T
0 20 40 60 80
Time in Weeks

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 82 of 229





Figure 13: KEYNOTE-002 - Two-stage crossover analysis - Simple model
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Secondary endpoints

ORR: IA2 - Data cut-off 12 May 2014

e ORR-ITT population:

Overall response rate is a key secondary endpoint of KEYNOTE-002. The primary method of
analysis is based on independent central review (IRO assessment) of response using RECIST

1.1 and results are summarised in Table 27.

Pembrolizumab demonstrated a markedly higher confirmed objective response rate compared
to chemotherapy in the control arm. Improvement of ORR with pembrolizumab is 4 to 5 fold,
and the difference is highly statistically significant: ORR was 21% in the pembrolizumab 2
mg/kg arm and 4% in the chemotherapy arm (p<0.0001 for pembrolizumab versus
chemotherapy). The difference of response rate between the pembrolizumab and the control
arms is estimated using the stratified Miettinen & Nurminen method. The confirmed response
rate difference is 12.8% for pembrolizumab 2 mg/kg Q3W vs. control (p<0.0001 for the
pembrolizumab arm).
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Table 27: KEYNOTE-002 - Analysis of OR based on central (IRO) assessment - ITT population

Treatment N Number of Overall Difference in % vs. Control
Overall Response
Responses Rate (%)
(95% Cl) Estimate p-value ™
(95% CI) T
Control 179 8 4.5 (1.9,8.6)
Pembrolizumab 180 38 21.1 12.8 <0.0001
2 mg/kg Q3W (15.4,27.8) (7.0,20.6)

Based on Miettinen & Nurminen method stratified by ECOG (0 vs. 1) and LDH level (normal vs. elevated) and BRAF
mutation (mutant vs. wild type).
11 One-sided p-value for testing. HO: difference in % = 0 versus H1: difference in % > 0.

Table 28 summarises best overall response results by central review (IRO assessment) using
RECIST 1.1. No CR was observed in the control group compared with 4 in the pembrolizumab
2 mg/kg Q3W arm. The disease control rate (CR+PR+SD) is 38.9% (70 subjects) in
pembrolizumab 2 mg/kg Q3W arm, and 22.9% (41 subjects) in control arm.

Table 28: KEYNOTE-002 - Summary of best response based on central (IRO) assessment — ITT

population
Control Group Pembrolizumab 2
mg/kg Q3W
n (%) n (%)
Number of Subjects in
Population
Number (%) of Subjects
with Best Response:
e Complete Response (CR) 0 0.0 4 2.2
o Partial Response (PR) 8 4.5 34 18.9
e Stable Disease (SD) 33 184 32 17.8
e Progressive Disease (PD) 111 62.0 84 46.7
e Not Evaluable 27 15.1 24 13.3
e No Disease 0 0.0 1 0.6
e No Assessment 0 0.0 1 0.6
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¢ ORR:INV assessment — ITT population:

Similar to the ORR analysis based on central assessment (IRO), pembrolizumab showed
clear superiority to chemotherapy in ORR analysis based on INV assessment per RECIST
1.1. The ORR is 21.1% in the pembrolizumab 2 mg/kg Q3W arm and 5.0% in the control
arm (p <0.0001 for the pembrolizumab arm). There were no subjects with complete
response in the control arm compared with 2.8% (n=5) of subjects with confirmed complete

responses in the pembrolizumab dose arm.

¢ ORR - FAS population

Response rates are generally similar between the ITT and FAS populations, but are slightly
lower in the ITT population than the FAS population when using IRO assessment due to the

inclusion of subjects who cannot achieve PR by RECIST 1.1 definition.

Response duration — central (IRO) assessment: |IA2 - Data cut-off 12 May 2014

Table 29 provides a summary of the time to first confirmed objective response and the
response duration for the treatment arms by central review (IRO) based on RECIST 1.1. At the
time of analysis, approximately 92% of subjects in the pembrolizumab 2 mg/kg arm had not
progressed vs. 63% in the control arm. There were 8 objective responders in the control arm
as opposed to 38 responders in pembrolizumab 2 mg/kg Q3W arm. The median time to
response was 13 weeks in both the pembrolizumab 2 mg/kg Q3W arm and in the control arm,

largely consistent with the time of first post-baseline tumour assessment.

Median duration of response was not yet reached in the pembrolizumab 2 mg/kg arm and was
37 weeks in the chemotherapy arm. Due to the small number of subjects at risk at the median,
the median response duration for the control arm should be interpreted cautiously. However, a
substantial difference in the proportion of subjects without an event of disease progression is
noted. Figure 14 provides the KM curves demonstrating the overall duration of response
based on central review (IRO assessment). A total of 87% of subjects in the pembrolizumab 2

mg/kg arm had response ongoing.

Table 29: KEYNOTE-002 - Summary of time to response & response duration for subjects with
overall response based on central (IRO) review — ITT population

Control Pembrolizumab
n=179 2 mg/kg Q3W
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n=180

(non-PD) Subjects (%)

Number of Subjects with 8 38
Response’r
Time to Response’ (weeks)

e Mean (SD) 14 (3) 16 (5)

e Median (Range) 13 (12-18) 13 (12-30)
Response Duration® (weeks)

e Median (Range) 37 Not reached

(7+-41) (6+ - 50+)

Number of Non-progressing 5 (63) 35(92)

+

confirmed complete response or partial response only.
* From product-limit (KM) method for censored data.
8 “+” indicates there is no progressive disease by the time of last disease assessment.

Analysis on time to response and response duration are based on subjects with a best overall response as

Figure 14: KEYNOTE-002 - KM estimates of overall response duration in subjects with confirmed
response based on central (IRO) review — ITT population
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Exploratory endpoints

(HRQoL) changes: IA2 - Data cut-off 12 May 2014

Pembrolizumab resulted in significantly smaller changes from baseline in the global health
status/quality of life scale of the EORTC QLQ-C30, as observed by a lower reduction in the

least squares mean change from baseline.

The difference in least squares mean change from baseline at week 12 in HRQoL assessed
with EORTC QLQ-C30 was 6.52 (P = 0.011) for pembrolizumab 2 mg/kg versus chemotherapy
(Figure 15)

a
Figure 15: Global Health Status/Quality of Life Scale
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A higher score denotes better HRQoL or function, and a higher negative score denotes worse HRQoL or
functions.

The pembrolizumab treatment arm has a consistently smaller proportion of “deteriorated” and
generally larger proportion of “stable” patients for global health status/quality of life, different
functional scales and symptoms scales, when compared with the control arm.”® Further details

on HRQoL results are presented in section 5.4 and Appendix 20 of the submission.
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KEYNOTE-001 - Part B2'¥%: Data cut-off 18 October 2013

Clinical effectiveness results are presented in this section for pembrolizumab 2
mg/kg Q3W only (anticipated licence dose; and dosage relevant to this
submission. Full results for both study arms (including pembrolizumab 10 mg/kg

Q3W) are presented as an appendix (Appendix 6).

Summary

Primary efficacy analyses were based on the FAS population as was pre-specified in the
protocol. Efficacy analyses were also conducted based on the APaT population. The FAS
population differs from the APaT population by removing patients without a baseline
measurable lesion by independent central review from the ORR analysis. Because these
patients are incapable of achieving a partial response, the ORR in the FAS population provides

a more representative estimation of the ORR for pembrolizumab.

A summary of the key efficacy endpoints concerning Part B2 of KEYNOTE-002 is provided in
Table 30 below:

Table 30: Summary of key efficacy endpoints for pembrolizumab in advanced melanoma -
KEYNOTE-001 Part B2 (Ipilimumab refractory population)

2 mg/kg Q3W

Number of Patients 81/89
(FAS/APaT)
BOR Analysis (IRO per RECIST 1.1)
ORR — FAS % 26%
(95% CI) (17, 37)
ORR — APaT % 24%
(95% CI) (15, 34)
Response Duration® (IRO per RECIST 1.1, APaT Population)
Median in weeks Not

Reached
% of responses 86%
ongoing among
responders
Median Time to Response in Weeks 12
(range) (11-36)
PFS (IRO per RECIST 1.1, APaT Population)
Median in weeks 22
(95% CI) (12, 36)
24-week PFS rate 45%
PFS (IRO per irRC, APaT Population with Confirmed Responders)
Median in weeks 36
(95% CI) (24, 46)
24-week PFS rate 62%
OS (APaT population)
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Median in months 13
6 month OS rate (%) 79%
12 month OS rate (%) 53%"°
Analysis on time to response and response duration are based on patients with a best overall response as confirmed
complete response or partial response only.
% Because of the small number of patients with survival follow-up beyond 6 months in Part B2, projections beyond 6
months are not reliable and should be interpreted cautiously

Efficacy results are presented in more detail below:

Primary endpoints

Response Rate (RR) — Part B2 FAS population

Best Overall Response (BOR) analysis as assessed by central review (IRO) using RECIST 1.1
is shown in Table 31 below. Confirmed responses were reported by independent central review
in 26% (95% CI: 17-37%) of patients who were treated at 2 mg/kg Q3W. There was no apparent
difference in response rate between those treated at the 2 mg/kg or 10 mg/kg dose (p=0.96),
suggesting that doses of 2 mg/kg and 10 mg/kg given every 3 weeks produce comparable
response rates in patients with advanced melanoma (see Appendix 6). Approximately 50% of
patients treated with pembrolizumab 2 mg/kg achieved disease control, with a best response of
stable disease or better. Assessment of tumour response based on the immune-related

response criteria (irRC) as assessed by investigators is also summarised in Table 31 below:

Table 31: KEYNOTE-001 Part B2- Best overall response by independent central review and
investigator™®

_REC|ST 11, IrRC, investigator
independent i
: review
central review
Pembrolizumab Pembrolizumab
2mg/kg 2mg/kg
Best overall
response* n=81 n=39
e Complete response 1 (1%) 3 (3%)
e Partial response 20 (25%) 21 (24%)
e Stable disease 20 (25%) 31 (35%)
e Progressive
disease 27 (33%) 24 (27%)
. 7
Not evaluable 13 (16%) -
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. F2

No assessment 3 10 (11%)
e Overall response ) |

rate (95% Cl) 26% (17 to 37) 27% (18 to 37)

RECIST 1.1=Response Evaluation Criteria In Solid Tumours (version 1.1). *Eight patients in each treatment group
did not have measurable disease as per independent central review at baseline and were excluded from the analysis
of best overall response as per RECIST by independent central review. tPatients who had no scans for response
assessment or who had radiological images of non-diagnostic quality. Patients who exited the study without post-
baseline response assessment by the investigator. 8Difference. Two-sided p values are provided for testing the null
hypothesis that there is no difference in the response between groups versus there is a response difference.

Secondary endpoints

Disease Control Rate (DCR), Response Duration, PES and OS

DCR, response duration and PFS based on both irRC and RECIST 1.1 and OS served as
secondary endpoints in this population. Analyses of PFS and OS were based on the APaT
population that consists of all patients who received at least 1 dose of study treatment.

Analyses of DCR and response duration analysis based on confirmed responses from
independent central review (IRO) assessment using RECIST 1.1 are summarised in Table 32

below.

Patients initiated treatment by 05-Apr-2013, and at the time of the data cut-off for this analysis
(18-Oct-2013), had at least 28 weeks of follow-up since starting treatment for the analysis.
About half (47%) of the B2 population initiated treatment by 11-Jan-2013 and thus had at least 9

months of follow-up.

There were 41 confirmed objective responses (in both treatment arms; i.e. 26%) in Part B2
patients, and the response durations ranged from 6+ to 37+ weeks at the time of the analysis.
The median response duration for the population in Part B2 was not reached at the time of this
analysis. The median time to response (representing the first assessment of objective response
among confirmed objective responses) was approximately 12 weeks, corresponding to the time

of the first scheduled disease assessment.

Results from investigator review based on irRC are also summarised in Table 32 below

Table 32: KEYNOTE-001 Part B2- Disease control rate and response duration

RECIST 1.1, . . .
. irRC, investigator
independent central review
review (IRO)
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Pembrolizumab Pembrolizumab
2mg/kg 2mg/kg
i 0
g:)sease control rate (95% 51% (39 to 62) 62% (51 to 72)
Patients with response n=21 n=24
e Timeto response
(weeks): median (range) 12 (1110 36) 12 (1110 24)
e Response duration
(weeks): median NR (6-37") NR (12-42")
(range)

NR=not reached; fNon-progressive disease or ongoing response at the last assessment. 8Difference. Two-sided p
values are provided for testing the null hypothesis that there is no difference in the response between groups versus
there is a response difference

PFS (RECIST 1.1 and irRC) — based on APaT population

The primary method of analysis of PFS was based on RECIST 1.1measurements by
independent central review (IRO assessment) in the APaT population. The results provide
additional support for the clinical benefit of pembrolizumab treatment by showing that a
significant portion of the study population achieves durable clinical benefit from pembrolizumab

treatment and help provide a comprehensive assessment of clinical efficacy.

PFS for patients in Part B2 is shown in Table 33 below. At the time of this analysis,
approximately 61-64% of the study population had experienced progression by independent

central review or death. The median PFS for the 2 mg/kg Q3W treatment arm was 22 weeks.

The shape of the PFS curve (Figure 16) shows a sharp decline around week 12 at the time of the first
imaging assessment, followed by a shallow decline thereafter, suggesting that a major proportion (30-
40%) of the study population may achieve a long duration of PFS as the data from this cohort matures.
By KM estimation, the 24-week progression-free rate (PFR) is 45% for the 2 mg/kg Q3W arm. The 24-
week PFR is consistent with the rate of disease control in the best overall response analysis. Given the
shape of the PFS curve, these data suggest that there is a relatively large (~10-20%) population of
patients who do not achieve an objective response to pembrolizumab, but will derive clinical benefit
from treatment. A summary of PFS as determined by investigator review per irRC is also summarised in
Table 33 and
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Figure 17 below. There are more progression events based on RECIST 1.1 than irRC
generally due to new lesions, and therefore the median PFS is longer when progression is

assessed by irRC and may be a better reflection of the benefit to patients.

Table 33: KEYNOTE-001 Part B2 - Summary of PFS based on (1) IRO assessment per RECIST 1.1
and (2) INV review per irRC — APaT population

RECIST 1.1, irRC, investigator
independent central ‘ estig
: review
review
Pembrolizumab Pembrolizumab
2mg/kg 2mg/kg
PFS n=89 n=89
* Median (weeks; 95% CI) 22 (12 to 36) 31 (22 to 48)
* At24weeks (95% Cl) 45% (34 to 55) 57% (46 to 67)

RECIST1.1=Response Evaluation Criteria In Solid Tumors (version 1.1). NR=not reached. "Hazard ratio.

Figure 16: KEYNOTE-001 Part B2 - KM estimates of PFS based on central (IRO) review per RECIST1.1
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MK-3475 2 mg/kg Q3W 89 79 43 34 28 15 7 0 0 0 0 0 0
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Figure 17: KEYNOTE-001 Part B2 - KM estimates of PFS based on INV review per irRC
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OS - based on APaT population

Overall survival for Part B2 patients is displayed in Table 34 and Figure 18. At the time of data

analysis, there were 32 (36%) deaths in 89 patients across the pembrolizumab 2 mg/kg
treatment arm.

The median OS was 13 months (95% CI: 10 months to not estimable) for the 2 mg/kg Q3W
arm, but it is important to note that there were very few patients at risk at this point in the KM
estimate (only 9 patients at risk at 12 months and one patient at risk at 13 months), so the

median is not a reliable estimate at the time of this analysis.

The 6-month OS rate (fraction of patients alive at 6 months) was approximately 79%. Due to

heavy censoring, point estimates beyond 6 months have to be interpreted with caution.

Table 34: KEYNOTE-001 Part B2 - Summary of OS — APaT population

Pembrolizumab 2mg/kg Q3W
(N=89

Death (%) 32 (36.0)

Median survival (Months)® 12.7

95% ClI for Median survival ® (10.1, --)

OS rate at 6 months in %°® 78.8

OS rate at 12 months in %° 53.0

OS: Overall survival. 1 Based on Cox regression model with treatment as a covariate (Pembrolizumab 2

mg/kg Q3W versus Pembrolizumab 10 mg/kg Q3W ).

§ From product-limit (KM) method for censored data.
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Figure 18: KEYNOTE-001 Part B2 - KM estimates of OS — APaT population
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KEYNOTE-006*: Additional clinical data supporting the efficacy profile of

pembrolizumab

Summary

KEYNOTE-006 is an international, randomised, open-label phase 3 study of pembrolizumab
versus ipilimumab for the treatment of patients with advanced (unresectable stage Il or 1V)

melanoma who were naive to prior ipilimumab therapy.

On 24 March 2015, MSD announced that KEYNOTE-006 had met its two primary endpoints of
PFS and OS, and will be stopped early. Pembrolizumab was shown to be statistically superior
to ipilimumab for PFS, OS, and ORR. Data from the study was presented in the opening
plenary session at the American Association of Cancer Research (AACR) annual meeting on
19 April 2015 also published on the same day in the New England Journal of Medicine.** The

study will continue safety and survival follow-up until the final analysis.
Methods
Key inclusion criteria were as follows:

o Histologically or confirmed diagnosis of unresectable stage Il or IV melanoma
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o Patients who had not received prior systemic treatment (excluding adjuvant or neoadjuvant
therapy) for melanoma (1% line) or who had received one prior systemic treatment
(excluding adjuvant or neoadjuvant therapy) for melanoma (2" line) were both eligible.

o BRAFY®® mutational status must have been know, although previous BRAF inhibitor
therapy was not required for patients with normal lactate dehydrogenase levels and no
clinically significant tumour-related symptoms / evidence of rapidly progressive disease.

o ECOG performance status 0 or 1
o Provision of a tumour sample adequate for assessing PD-L1 expression.

Key exclusion criteria:

o Patients who had received previous therapy with CTLA-4, PD-1, or PD-L1 inhibitors and
those who had ocular melanoma, active brain metastases, or a history of serious
autoimmune disease.

Study design

In this phase 3 RCT, 834 patients with advanced melanoma were randomised in a 1:1:1 ratio
to receive one of the following treatments regimens:

o Pembrolizumab 10 mg/kg Q2W

o Pembrolizumab 10 mg/kg Q3W

o Ipilimumab 3 mg/kg Q3W (maximum of four doses)

Randomisation was stratified according to line of therapy (1% line versus 2" line), ECOG

performance status (0 verses 1) and PD-L1 expression (positive versus negative).

Primary and secondary endpoints

The primary end points were PFS and OS. Secondary end points included ORR, duration of
response, and safety. Efficacy was assessed in the ITT population. Safety was assessed in

the APaT population.

Statistical analysis

The protocol specified the performance of two interim analyses: the first (IA1) was to be
performed after at least 260 patients had disease progression or died in all study groups and
all patients had been followed for at least 6 months. The primary objective of this analysis was

to evaluate the superiority of either pembrolizumab regimen over ipilimumab for PFS at a one-
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sided alpha level of 0.002. At IA1, OS was evaluated at a one-sided alpha level of 0.00002 to
have a negligible effect on the overall type | error rate to preserve the alpha level for the I1A2
and final analyses. IA2 was to be performed after at least 290 patients had died in all the study
groups and all patients had been followed for at least 9 months or when the minimum follow-
up duration was 12 months, whichever occurred first. The primary objective of IA2 was to
evaluate the superiority of either pembrolizumab regimen over ipilimumab for overall survival

at a one-sided alpha level of 0.005 with the use of the Hochberg step-up procedure.

Data presented below are from 1A1, with the exception of OS which is from 1A2.

Results:

During the period 18 Sep 2013 — 3 Mar 2014, 834 patients were enrolled in KEYNOTE-006
across 16 countries. 279 were randomly assigned to receive pembrolizumab Q2W, 277 to
receive pembrolizumab Q3W, and 278 to receive ipilimumab. The disposition of patient flow
from randomization through data read out following IA2 has been published.® Patient
characteristics were well balanced across study groups, with no significant differences among
the groups (Table 35).

Table 35: KEYNOTE-006: Demographic and Disease Characteristics of the Patients at Baseline
(Intention-to-Treat Population).*

Pembrolizumab Pembrolizumab
Q2W Q3W Ipilimumab
Characteristic (N =279) (N =277) (N =278)
Median age (range) — yr 61 (18—-89) 63 (22—-89) 62 (18-88)
Male sex — no. (%) 161 (57.7) 174 (62.8) 162 (58.3)
ECOG performance status — no. (%)
© 0 196 (70.3) 189 (68.2) 188 (67.6)
© 1 83 (29.7) 88 (31.8) 90 (32.4)
E};&)vated baseline LDH level — no. 81 (29.0) 98 (35.4) 91 (32.7)
Metastasis stage — no. (%)t
¢ MO 9(3.2) 9 (3.2) 14 (5.0)
© Mit 6 (2.2) 4 (1.4) 5 (1.8)
¢ Mia 21 (7.5) 34 (12.3) 30 (10.8)
¢ Mib 64 (22.9) 41 (14.8) 52 (18.7)
e Mic 179 (64.2) 189 (68.2) 177 (63.7)
PD-L1—positive tumour — no. (%) 225 (80.6) 221 (79.8) 225 (80.9)
BRAF "°” mutation — no. (%) 98 (35.1) 97 (35.0) 107 (38.5)
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Brain metastasis — no. (%) 23 (8.2) 27 (9.7) 28 (10.1)
Line of previous systemic therapy —
no. (%)8
© 0 183 (65.6) 185 (66.8) 181 (65.1)
© 1 96 (34.4) 91 (32.9) 97 (34.9)
Type of previous systemic therapy —
no. (%)1
*  Chemotherapy 36 (12.9) 41 (14.8) 29 (10.4)
* Immunotherapy 8 (2.9) 7 (2.5) 12 (4.3)
e BRAF or MEK inhibitor or both 50 (17.9) 45 (16.2) 56 (20.1)

e Progression-free Survival : IA1 (data cut-off: 03 Sep 2014)

On the basis of 502 events that were analysed at IA1, the two pembrolizumab regimens
significantly prolonged PFS in the ITT population. Results are presented in Table 36 and
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Figure 19 below. Based on their review of the results from IA1, the data and safety monitoring

committee (DSMC) recommended that the study should continue as planned and unblind the

results to select MSD representatives for regulatory purposes.

Table 36: KEYNOTE-006 IA1: PFS (ITT population)

Treatment N Median PFS PFS rate | pembrolizumab vs. ipilimumab
(Months) at6
(95% CI) Months | Hazard Ratio p-value
in % (95% CI)
Ipilimumab 3 mg/kg 278 2.8(2.8,2.9) 26.5%
Pembrolizumab 10 mg/kg Q2W | 279 5.5(3.4,6.9) 47.3% 0.58 (0.46, 0.72) |P<0.001
Pembrolizumab 10 mg/kg Q3W | 277 4.1(2.9,6.9) 46.4% 0.58 (0.47,0.72) |P<0.001

The benefit for PFS was evident in all pre-specified subgroups for the two pembrolizumab

groups (Fig. 2A). The benefit of pembrolizumab over ipilimumab was observed in both PD-L1-

positive and PD-L1-negative subgroups, as compared with ipilimumab.
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Figure 19: KEYNOTE-006: KM estimate of PFS™ (rates at IA1 data cut-off: 03 Sep 2014)
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Pembrolizumab, Q2W 279 231 147 98 49 7 2 0
Pembrolizumab, Q3W 277 235 133 95 53 7 1 1
Ipdlimumab 278 136 38 42 18 2 0 0

e Overall Survival - IA2 (data cut-off: 03 Mar 2015)

At the time of data cut-off for IA2 (driven by a minimum follow-up duration of 12 months for all
patients), 289 deaths had occurred. OS results are presented in Table 37 and Figure 20
below, which show that both pembrolizumab groups demonstrated a statistically significant

superior OS result when compared to the ipilimumab group.

Because the OS results for the two pembrolizumab groups were superior to those for the
ipilimumab group at the prespecified one-sided alpha level of 0.005 using the Hochberg step-
up procedure, the independent DSMC recommended stopping the study early to allow patients

in the ipilimumab group the option of receiving pembrolizumab.

Final OS analysis will be performed after at least 435 deaths have occurred in all the study

groups or when all patients have been followed for at least 21 months.

Table 37: KEYNOTE-006 1A2: OS (ITT population)

Treatment N One-year Median OS pembrolizumab vs.
estimates (Months) ipilimumab
of survival (95% ClI)
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in % Hazard Ratio | p-value
(95% CI)
Ipilimumab 3 mg/kg 278 | 58.2% not reached
Pembrolizumab 10 mg/kg 279 | 74.1% not reached |0.63 (0.47, P<0.0005
Q2w 0.83)
Pembrolizumab 10 mg/kg 277 | 68.4% not reached |0.69 (0.52, P = 0.0036
Q3w 0.90)

Figure 20: KEYNOTE-006 KM estimate of 0s°® (rates at of IA2 data cut-off: 03 Mar 2015)
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The pembrolizumab benefit was observed across all subgroups and for the two regimens,®

with the exception of the PD-L1 negative tumours subgroup; however in this subgroup, the

sample sizes were small, and the confidence intervals were wide.

Response Rates

Data on RRs are provided in Table 38 below.
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Table 38: KEYNOTE-006 RR — IA1 (ITT population)

Treatment Response rates Rates of Median
complete duration of
(P value versus response response
ipilimumab)
Ipilimumab 3 mg/kg 11.9% 1.4% not reached
Pembrolizumab 10 mg/kg Q2W 33.7% (P<0.001) 5.0% not reached
Pembrolizumab 10 mg/kg Q3wW 32.9% (P<0.001) 6.1%, not reached

The results available from KEYNOTE-006 demonstrate that both regimens of pembrolizumab
improved PFS and OS in patients with advanced melanoma when compared with ipilimumab.
The relative risk of progression or death was decreased by 42%° with the two pembrolizumab
regimens that were tested, and the relative risk of death was decreased by 31 to 37%.°
Response rates significantly favoured pembrolizumab, and were consistent with previous
findings for both pembrolizumab**®® and ipilimumab.®® There were no apparent differences in
efficacy between the two pembrolizumab regimens tested in this study. The lack of a dose—
response relationship is consistent with the results from both KEYNOTE-001 and KEYNOTE-
002. In conclusion, this randomised study comparing two immune checkpoint inhibitors
showed that pembrolizumab resulted in significantly prolonged PFS and OS when

compared with ipilimumab.

4.8 Subgroup analysis

KEYNOTE-002

A pre-specified secondary endpoint in KEYNOTE-002 was to evaluate OS, PFS, and ORR in
the biomarker positive subgroup defined by PD-L1 expression level (cut-off point was defined
and validated using data from the melanoma subjects in KEYNOTE-001 prior to any
biomarker analysis in KEYNOTE-002) receiving either pembrolizumab or chemotherapy, as

detailed below:

e ORR: Based on proportion of subjects with complete response (CR) or partial
response (PR) based on confirmed central review assessment (IRO) using RECIST

1.1 criteria by PD-L1 expression level.

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 101 of 229





e PFS: Based on assessment of independent central review (IRO) using RECIST 1.1 by
PD-L1 expression level from randomisation until progression or death due to any
cause, whichever occurred first.

e OS: Based on time from randomisation to death due to any cause by PD-L1

expression level.

Analyses of PFS, ORR, and OS in PD-L1 positive and PD-L1 negative subgroups show that
efficacy is slightly greater in PD-L1 positive patients, which is consistent with the mechanism
of action of an anti-PD-1 agent.

While baseline characteristics were generally balanced between treatment arms in the PD-L1

FY®%° mutation status and baseline lactate

positive subgroup, there was an imbalance in BRA
dehydrogenase (LDH) levels among the treatment arms in the PD-L1 negative subgroup.?
There were more BRAF Y mutation positive subjects in the 2 mg/kg Q3W (36%) compared
to the control group (18.9%). Yet there were also fewer BRAF Y*®° mutation positive subjects in
the 2 mg/kg Q3W (11%) arm in a subgroup of subjects with unknown PD-L1 status. Similarly,
there were more subjects with elevated LDH in 2 mg/kg Q3W (43%) treatment arm compared
to the control group (24%). Both BRAF Y*®° mutation status and elevated LDH are poor
prognostic factors, and the imbalance in these two baseline factors may have confounded the
efficacy results of the PD-L1 negative subgroup. Nevertheless, the percent of patients who are
PD-L1 negative and have a durable response is not insubstantial and there was evidence of
efficacy for these patients compared with chemotherapy. In the setting of patients with few
remaining good treatment options for melanoma, the clinical utility of this biomarker is

questionable.

Subgroup analyses of PFS were also performed to further evaluate the treatment effect of
pembrolizumab in various subgroups based on clinically relevant baseline subject or tumour
characteristics. All subgroups except for baseline tumour size were pre-specified in the
statistical analysis plan (SAP). In KEYNOTE-001, baseline tumour size had been found to be
one of the most important predictive factors for efficacy and consequently, the subgroup

analysis based on baseline tumour size was added in the current CSR.

The following factors were included for analysis: Sex (female vs. male); age category ( <65 vs.
>65 years); race (white vs. non-white); region (US vs. ex-US); ECOG status ( 0 vs. 1);
baseline LDH level (normal vs. elevated); BRAF mutation status (mutant vs. wild type);
baseline tumour size measured by IRC (< Median in overall population vs. 2 median in overall
population); investigator’'s choice of chemotherapy recorded via IVRS prior to randomisation

(types with >10% patients in the control group).
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Efficacy was found to be consistent across all major demographic and prognostic subgroups.

Further details on subgroup analyses results are provided in Appendix 7.

KEYNOTE-001 Part B2%

Subgroup analyses were performed based on major demographic factors and potentially
important prognostic factors for patients with advanced melanoma. These subgroups were not
pre-specified, but were performed in post-hoc analyses to show consistency in ORR for major
subgroups who might be treated with pembrolizumab in future clinical trials or in future clinical
practice. All analyses were based on ORR as determined by central review (IRO) per RECIST
1.1 in the APaT population.

Subgroup analyses specifically in Part B2 were consistent with the conclusion that efficacy is
consistent across all major baseline demographic and prognostic factors. Further details are

provided in Appendix 7.

4.9 Meta-analysis

There is only one randomised controlled trial for the intervention versus a relevant comparator
(KEYNOTE-002). KEYNOTE-001 Part B2 did not include a comparator of relevance to the
decision problem. A meta-analysis was not conducted as it was not possible to pool the data
on ipilimumab-refractory patients treated with pembrolizumab 2 mg Q3W in KEYNOTE-002
and with those from Part B2 of the KEYNOTE-001. This is because the treatment effect was
found to be higher in patients assessed in Part B2 of the KEYNOTE-001 trial: PFS and OS

absolute outcomes for both studies were too dissimilar (Figure 21).

These differences were attributed to dissimilarities between the trials in terms of study design
and baseline characteristics of the included patients (with KEYNOTE-002 patients having a
poorer prognosis than those included in KEYNOTE-001 in terms of poorer performance status
and more severe metastases, as reported in Table 39 below. This led to the conclusion it
would be inappropriate to pool data concerning pembrolizumab 2 mg/kg Q3W from
KEYNOTE-002 and Part B2 of KEYNOTE-001.
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Figure 21: PFS and OS KM curves (respectively) from KEYNOTE-002 and Part B2 KEYNOTE-001
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Table 39: Comparison of baseline characteristics of patients receiving pembrolizumab 2mg in KEYNOTE-001 (Part B2) and KEYNOTE-002

KEYNOTE-001 — Part B2

KEYNOTE-002

Pembro 2 Pembro 10 Total Pembro 2 | Pembro | Chemotherapy Total
Q3W Q3W Q3W 10 Q3W
n =289 n=284 N =173 n=180 n=181 n=179 N =540

Age, median | 69.0 (18-88) 62.5 (27-86) 61.0 (18-88) | 62.0 (15- | 60.0 (27- 63.0 (27-87) 61.5 (15-89)
(range) 87) 89)
Male 53.9% 67.9% 60.7% 58% 60% 64% 61%
ECOG PS
0 66% 68% 67% 54% 54% 55% 55%
1 34% 32% 33% 44% 46% 45% 45%
BRAF status
Mutant 24% 22% 23% 24% 22% 23% 23%
Wild type 76% 78% 7% 76% 78% 7% 7%
LDH level
Normal 55% 58% 58% 55% 58% 60% 58%
Elevated 43% 40% 40% 43% 40% 38% 40%
(2110%
ULN)
M stage
MO 15.7% 11.9% 13.9% 1% <1% <1% <1%
Mla 7.9% 13.1% 10.4% 8% 5% 7% 7%
M1b 15.7% 15.5% 15.6% 8% 12% 9% 10%
Mlc 57.3% 56.0% 56.6% 83% 82% 83% 83%
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4.10 Indirect and mixed treatment comparisons

The comparators of relevance to the decision problem are BSC and dacarbazine.

4.10.1: Search strateqy

Full details of the search strategy used to identify trials involving comparators of relevance to
the decision problem are included in Appendix 8. An additional search was conducted
encompassing a wider list of interventions, to ascertain whether it was possible to conduct an
indirect comparison of pembrolizumab relative to BCS in the absence of direct head to head

data. Further details of the search strategy are provided in Appendix 8.

4.10.2: Details of treatments

The decision problem identifies dacarbazine and BSC as relevant comparators to
pembrolizumab in the population of interest. An additional search was also conducted
including additional interventions (vemurafenib, dabrafenib, nivolumab, temozolomide) outside
of the named interventions list, to assess the potential inclusion based on network

strengthening of an indirect comparison against BSC.

4.10.3: Criteria used in trial selection

The inclusion and exclusion selection criteria, language restrictions and the study selection

process are described in Table 40 below:

Table 40: Criteria used in the trial selection process

Inclusion Exclusion
Population Patients with unresectable stage Ill or IV | Patients with non-cutaneous
melanoma previously treated with melanoma (i.e. ocular or mucosal
ipilimumab melanoma) and with unknown
primary site
Interventions Pembrolizumab Any other intervention

DTIC; other chemotherapy
Best supportive care*

Additionally a separate search was
conducted including the following
interventions for the purpose of
assessing the possibility of conducting
an indirect comparison against BSC:
Vemurafenib

Dabrafenib

Nivolumab

Temozolomide

Comparisons Any of the interventions listed above, Any other comparison
other interventions that have been
compared to at least two of the
interventions above, best supportive care
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Outcomes

At least one of the following outcomes:

Overall response (OR)
Progression-free survival (PFS)
Overall survival (OS)

Other efficacy and safety outcomes
are considered for analysis, but each
study must include at least one of
those presented to the left

Study design

Randomised controlled trials (RCTS)

Non-randomised clinical trials,

prospective and retrospective
observational studies, case studies
Any other language

Language
restrictions

English

*This intervention may be assessed in either ipilimumab-naive or ipilimumab experienced populations

4.10.4: Summary of trials

Table 41: Summary of the trials

References of Pembrolizumab

trial

KEYNOTE -001 v
(Part B2)®
KEYNOTE- v
002%°
Hofmann et al
2011"

Eisen et al
2010"

Chemotherapy BSC

KEYNOTE-002 provides comparative efficacy data for pembrolizumab with chemotherapy

regimens, including dacarbazine.

The currently available evidence base does not include a trial that evaluates pembrolizumab 2
mg/kg relative to BSC among ipilimumab experienced patients. Furthermore, there is no trial

that compares chemotherapy with BSC in this population.

One RCT comparing second-line chemotherapy (lenalidomide) plus BSC and BSC alone
among advanced melanoma patients not exposed to ipilimumab was identified.'® The results
of this trial suggest that chemotherapy in addition to BSC, after failure of 1% line systemic
treatment, demonstrates no benefit in terms of tumour response, time to progression, or

overall survival.

The literature search also identified a prospective non-randomised study evaluating BSC with
or without 2™ line chemotherapy.*? Although this study did not meet the selection criteria due
to study design, it was included in the review. The results of this study indicate that

chemotherapy is unlikely to have any survival benefit over BSC in patients with advanced
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metastatic melanoma. Extrapolation of this lack of efficacy among patients not previously
treated with ipilimumab to patients previously treated with (i.e. refractory to) ipilimumab,
suggests that the chemotherapy arm of KEYNOTE-002 can be considered a proxy for BSC
regarding expected OS and PFS. This argument is further justified by the fact that there are no
RCTs demonstrating an improvement in survival with dacarbazine relative to BSC / any other

control agent.'* Dacarbazine is mostly used in a palliative setting outside of clinical trials.**

Given these findings, an indirect comparison of pembrolizumab with BSC was not

conducted.

4.10.9; 4.10.10: Methods, outcomes, baseline characteristics, risk of bias

Full details can be found in Appendix 9.

4.11 Non-randomised and non-controlled evidence

4.11.1 Non-randomised evidence

Non-randomised evidence of relevance to the decision problem is provided in Table 42 below.
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Table 42: List of relevant non-randomised and non-controlled evidence

Study number
(acronym)

Objective

Population

Intervention

Comparator

Primary study
reference

Justification for
inclusion

KEYNOTE-001
Part B1%°°

To evaluate the
safety profile of
pembrolizumab
(formerly called
lambrolizumab)
assess tumour

response every
12 weeks

Patients with
measurable
metastatic or
locally
advanced
unresectable
melanoma, both
those who had
received prior
therapy with
ipilimumab and
those who had
not.

Pembrolizumab
2 mg/kg Q3wW

e Pembrolizumab 10
mg/kg Q2W

e Pembrolizumab 10
mg/kg Q3W

Hamid O et al (2013)
Safety and tumor
responses with
lambrolizumab (Anti-
PD-1) in melanoma
NEJM 369:2 134-144%°

CLINICAL STUDY
REPORT P001 VO1%®

Additional
published evidence
on the efficacy and
safety of
pembrolizumab

4.11.2 Trials excluded from further discussion

Not applicable

4.11.3 Summary of the methodoloqgy of the studies in a table

The methodology of KEYNOTE-001 Part B1 is summarised in Table 43 below.
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Table 43: Summary of trial methodology

Trial number (acronym)

KEYNOTE-001 — Part B1°"*

Location The full KEYNOTE-001 study was conducted across the following
countries: Australia, Canada, Denmark , France, Germany, Israel, Italy,
Norway, South Korea, Spain, Taiwan, UK, USA.

Trial design Phase 1 expansion study

Eligibility criteria for participants

e 18 years of age or older

e measurable metastatic or locally advanced unresectable
melanoma

e adequate performance status and organ function (according to
criteria listed in the protocol).

The cohorts of patients who had not received prior treatment with
ipilimumab were restricted to:

e patients who had received no more than two prior regimens of
systemic therapy.

The cohorts of patients who had received prior therapy with ipilimumab
included only:

e patients who had full resolution of ipilimumab-related adverse
events and no history of severe immune-related adverse events
associated with ipilimumab therapy.

e patients were allowed to enter the trial 6 weeks after the last dose
of ipilimumab was administered.

Patients with previously treated brain metastases were required to
undergo baseline imaging by means of computed tomographic
scanning or magnetic resonance imaging and to have had no evidence
of central nervous system progression

for 8 weeks.
Major exclusion criteria were:
e amelanoma of ocular origin

e prior therapy with a PD-1 or PD-L1 blocking agent
e current systemic immunosuppressive therapy

e active infections or autoimmune diseases

Settings and locations where the data
were collected

The study was run in specialists oncology departments. Patients
received treatment as day care patients.

Trial drugs (the interventions for each
group with sufficient details to allow
replication, including how and when
they were administered)

Intervention(s) (h=) and
comparator(s) (n=)
Permitted and disallowed
concomitant medication

Pembrolizumab 2 mg/kg Q3W (n=22)
Pembrolizumab 10 mg/kg Q2W (n=57)
Pembrolizumab 10 mg/kg Q3W (n=56)

Current systemic immunosuppressive therapy was disallowed

Primary outcomes (including scoring
methods and timings of
assessments)

Evaluation of safety profile of pembrolizumab.

Secondary/tertiary outcomes
(including scoring methods and
timings of assessments)

Preliminary analysis of the anti-tumour activity of pembrolizumab, both
in patients who had received prior treatment with ipilimumab and in
those who had not.

Pre-planned subgroups

Not Applicable
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4.11.4 Statistical analysis of the non-randomised evidence

Of the 135 patients with melanoma included in Part B1 of KEYNOTE-001,%>° 117 had
radiographically measurable disease as assessed by means of central radiologic review and
were included in the efficacy analysis of responses according to central review.

All other efficacy analyses (analysis of response based on investigator assessment, PFS and
OS) were based on data from all 135 patients.®® Patients who had received a first dose of
study medication by 06 September 2012 were included in the analysis. Efficacy and safety
data that were available as of 01 February 2013 were included in all the analyses. Efficacy
analysis included two end points: overall responses based on investigator-reported data
assessed according to irRC’® (n=135) which was considered the primary measure for
assessment of tumour response; and overall responses based on independent central,
blinded radiologic review assessed according to RECIST 1.1 (n = 117) as supportive

analyses.

ORR was defined as the number of patients with a complete or partial response divided by
the total number of patients who had measurable disease at baseline and received at least
one treatment dose. The overall response rate and exact two-sided 95% confidence interval

were calculated.

4.11.5 Participant flow in KEYNOTE-001 Part B1

Initially patients were enrolled in a cohort that received pembrolizumab at a dose of 10 mg/kg
Q2W. Subsequently, additional patients were enrolled in concurrent (non-randomised)
cohorts that received pembrolizumab 10 mg/kg or 2 mg/kg Q3W. Distinction was made
between patients who had received (48 patients) and those who had not received (87
patients) prior treatment with ipilimumab in order to provide preliminary data on the safety
and antitumor activity of pembrolizumab on the basis of prior or no prior treatment with
ipilimumab. All patients treated at the 2 mg/kg dose had not received prior treatment with

ipilimumab.

The baseline characteristics of the participants who received the 2 mg/kg dose are provided
in Table 44 below.
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Table 44: Characteristics of participants in the Part B1 across treatment groups65

10 mg/kg Q2W 10 mg/kg Q3W 2 mg/kg Q3W
Characteristics Total
No prior Prior No prior Prior No prior n =135
ipilimumab ipilimumab ipilimumab ipilimumab ipilimumab
(n=41) (n=16) (n=24) (n=32) (n=22)
Sex; n(%)
e Male 23 (56) 9 (56) 16 (67) 17 (53) 14 (64) 79 (59)
e Female 18 (44) 7 (44) 8 (33) 15 (47) 8 (36) 56 (41)
Age (yr)
e Mean 60.4 59.4 67 57.3 58.6 60.4
e Range 25-94 29-87 37-87 32-77 30-79 25-94
Race*; n(%)
e Asian 0 0 2 (8) 0 0 2(1)
e White 41 (100) 16 (100) 22 (92) 32 (100) 22 (100) 133 (99)
ECOG PST; n(%)
e Unknown 1(2) 0 0 0 0 1(1)
e 0 32 (78) 13 (81) 18 (75) 21 (66) 13 (59) 97 (72)
o 1 8 (20) 3(19) 6 (25) 11 (34) 9 (41) 37 (27)
BRAF status; n(%)
e Mutant 13 (32) 1(6) 1(4) 5 (16) 6 (27) 26 (19)
e Wild Type 23 (56) 14 (88) 21 (88) 21 (66) 14 (64) 93 (69)
e Unknown 5(12) 1 (6) 2(8) 6 (19) 2(9) 16 (12)
Brain metastasis; n(%)
e Yes 3(7) 3(19) 0 4 (12) 2(9) 12 (9)
e No 38 (93) 13 (81) 24 (100) 28 (88) 20 (91) 123 (91)
LDH Level; n(%)
e Normal 23 (56) 11 (69) 16 (67) 17 (53) 13 (59) 80 (59)
e Elevated* 13 (32) 5(31) 6 (25) 7(22) 5 (23) 36 (27)
e Unknown 5 (12) 0 2 (8) 8 (25) 4 (18) 19 (14)
M staging of extent of
metastasis; n(%)
e MX 0 0 0 1(3) 0 1(2)
e MO 7(7) 2(12) 2(8) 3(9) 1(5) 15 (11)
e Mila 1(2) 3(19) 6 (25) 3(9) 1 (5) 14 (10)
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e Milb 11 (27) 3(19) 7(29) 5 (16) 2(9) 28 (21)

e Mlc 20 (49) 8 (50) 9 (38) 18 (56) 18 (82) 73 (54)

e Unknown 2 (5) 0 0 2 (6) 0 4 (3)

Previous therapy®; n(%)

e No prior systemic 16 (39) 0 12 (50) 0 14 (64) 42 (31)
therapy

e Immunotherapy, 11 (27) 4 (25) 5(21) 10 (31) 4 (18) 34 (25)
excluding ipilimumab

e Chemotherapy 11 (27) 8 (50) 9 (38) 14 (44) 5 (23) 47 (35)

e BRAF 4 (10) 0 1 (4) 4 (12) 1 (5) 10 (7)

* Race was self-reported.

T An Eastern Cooperative Oncology Group (ECOG) performance status of O indicates that the patient is fully active, 1 that the patient is restricted in physically strenuous
activity but ambulatory and able to carry out work of a light or sedentary nature, and 2 that the patient is ambulatory and capable of all self-care but unable to carry out any
work activities.

1 An elevated level was considered to be a level higher than the upper limit of the normal range.

§ This category included treatments for advanced disease. The numbers may add up to more than 100% since a patient may have received more than one type of oncologic
therapy.

The baseline characteristics of the patients included in Part B1 were similar across all the treatment groups (Table 1). Overall >50% of the
patients had visceral metastases (stage M1c), approximately 25% had an elevated LDH level, and close to 9% had a history of brain

metastases. These characteristics are all recognized as poor prognostic factors in patients with advanced melanoma.
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Quality assessment of the relevant non-randomised and non-controlled evidence

Risk of bias of KEYNOTE-001 — Part B1%® has been assessed using the Newcastle-Ottawa
Scale,®* which was identified in a previous systematic review® as one of the two most useful
tools for assessing the methodological quality of non-randomised studies of interventions.

Assessment has been conducted at a study level.
Information from KEYNOTE-001 Part B1 is not being used in any data synthesis.

A summary of the quality appraisal of Part B1 —-KEYNOTE-001 is provided in Table 45 below,
with full details provided in Appendix 10.

Table 45: Quality assessment of KEYNOTE-001 - Part B1

Criteria Star assighment

Selection:

1) Representativeness of the exposed cohort One star

2) Selection of the non exposed cohort One star

3) Ascertainment of exposure One star

4) Demonstration that outcome of interest was not present at start | One star

of study

Comparability

1) Comparability of cohorts on the basis of the design or analysis Two stars

Outcome
1) Assessment of outcome One star
2) Was follow-up long enough for outcomes to occur One star
3) Adequacy of follow up of cohorts One star

Clinical effectiveness results of the relevant non-randomised and non-controlled

evidence (As of analysis date: March 2013)%°

Response to therapy was evaluated using the following two criteria:
e Investigator-assessed per immune-related response criteria (irRC):”® designed to
analyse the response to immunotherapy agent
e Independent, central radiologic review per RECIST 1.1:"* used routinely to assess

responses to cytotoxic agents for cancer.
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The ORR during receipt of therapy, across all doses, was 37% based on investigator
assessment per irRC criteria.”® The confirmed response rate across all doses, as assessed by
central review according to RECIST 1.1,"* was 38% (44 of 117 patients). There were an
additional 8 unconfirmed responses, 6 of which were in patients who had not yet undergone
confirmatory scanning at the time of the data cut-off. Since then, 1 of these patients has been

confirmed as having an objective response.

The RR, including confirmed and unconfirmed responses, across all doses was 44% (44
confirmed and 8 unconfirmed). The confirmed response rate, as assessed by central review
according to RECIST 1.1 1.1, ranged from 25% in the 2 mg/kg Q3W cohort to 52% in the 10
mg/kg Q2W cohort.

77% of the patients had a reduction in the tumour burden during the study, including 8 patients
who were confirmed by central review as having stable disease for longer than 24 weeks
(Figure 22). Responses did not vary according to prior exposure to ipilimumab (Table 46 and
Figure 22).

Time to response and treatment duration in the 52 patients who had an objective response
(confirmed or unconfirmed) on the basis of central radiologic review according to RECIST 1.17
are shown in Figure 23. Most responses were seen at the time the first imaging was performed
(12 weeks). An additional 17 patients who had stable disease at an early assessment showed
durable objective response with continued treatment, with 1 patient achieving a partial response
according to RECIST 1.17 after 48 weeks of treatment. Median duration of response had not

been reached at the time of the analysis, at a median follow-up time of 11 months.

81% of those patients who had a response were continuing to receive study treatment at the
time of the analysis (March 2013). Of the 52 patients with a response, 5 discontinued treatment
owing to disease progression, and 5 discontinued treatment for other reasons (most commonly

adverse events).

Median progression-free survival among the 135 patients, as estimated with the use of a KM

analysis, was > 7 months. The estimated median overall survival had not been reached.

Table 46: KEYNOTE 001 Part B1:ORR according to dosing regimen and status with respect to
prior therapy with ipilimumab, as assessed according to RECIST1.1 and irRC®

[ Pembrolizumab | RECIST | Immune-Related Response (irRC) |

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 115 of 229





Regimen and
Ipilimumab
Status
No. of Confirmed Confirmed Duration No. of Confirmed
Patients and Objective of Patients Objective
Unconfirmed Response | Response Response
Objective T
Response
no. no.
(% [95% CI]) (% [95% CI])
10 mg/kg Q2W
e No prior 39 21 19 1.9-10.8 41 23
ipilimumab (54 [37=70]) | (49 [32-65])F (56 [40-72])
e Prior 13 8 8 2.8-8.3 16 9
ipilimumab (62 [32-86]) | (62 [32-86])° (56 [30-80])
e Total 52 29 27 1.9-10.8 57 32
(56 [41-69]) (52 [38—66 (56 [42-69])
10 mg/kg Q3W
e No prior 19 7 5 2.6-5.6 24 8
ipilimumab (37 [16-62]) (26 [9-51)) (33 [16-55])
e Prior 26 9 7 2.8-8.3 32 7
ipilimumab (35[17-56]) | (27 [12-48]) (22 [9-40))
e Total 45 16 12 2.6-8.3 56 15
(36 [22-51])) | (27 [15-42)) (27 [16-40])
2 mg/kg Q3W, no 20 7 5 2.1-5.5 22 3
prior (35 [15-59]) | (25 [9-49]) (14 [3-35])
Ipilimumab
Total" 117 52 44 1.9-10.8 135 50
(44 [35-54])" | (38 [25-44]) (37 [29-45))

1 Duration of response was defined as the time from the first response to the time of documented progression or, in
the case of censored data, the most recent tumour assessment. All the lower and upper ranges listed are for
censored data and refer to the time from the first response to the most recent tumour assessment, except for the
lower range in the group with no prior ipilimumab, as well as the total cohort, receiving 10 mg/kg Q3W; these two
lower ranges refer to the time from first response to the time of documented progression. Only confirmed responses
were included in the calculation of duration of response.

1 Three of these patients had a complete response.

§ Two of these patients had a complete response.

9 One of these patients had a complete response.

Il The confirmed response rate, according to RECIST, version 1.1, was 38% (95% CI, 23 to 55) among patients who
had received prior ipilimumab treatment and 37% (95% ClI, 26 to 49) among patients who had not received prior
ipilimumab treatment.

** Six patients with initial responses were awaiting confirmation of the response at the time of the data cut-off for this
report. One response has since been confirmed, but since it was confirmed after the data cut-off for the presented
analysis, the data on overall response rate have not been modified.
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Figure 22: Anti-tumour activity of pembrolizumab — Best Objective Response®
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The above waterfall plot depicts best objective response according to prior treatment with ipilimumab, measured as
the maximum change from baseline in the sum of the longest diameter of each target lesion. A total of 10 of 103
patients with radiographically measurable disease at baseline and at least one evaluation after treatment had a 100%
reduction in target lesions.

Figure 23: Time to response and duration of study treatment®
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The above figure shows the time to response and the duration of study treatment. A total of 42 of the 52 patients who
had a response were still receiving the study treatment at the time of the current analysis. Of the 10 patients who
discontinued therapy, 5 discontinued owing to toxic effects, and 2 of these patients showed improvement in their
response after discontinuation.
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4.12 Adverse reactions

4.12.2: Adverse reactions reported in RCTs listed in section 4.2

KEYNOTE-002: Adverse reactions®

As per information regarding clinical efficacy results, the safety results provided in the
main body of this submission focus on the anticipated licence dose of pembrolizumab (2
mg/kg). Results including the 10 mg/kg pembrolizumab study arm are included as an

Appendix for completeness (see Appendix 13).

The All Patients as Treated (APaT) population was used for the analysis of safety data in
KEYNOTE-002. At least one laboratory or vital sign measurement obtained subsequent to at
least one dose of study treatment was required for inclusion in the analysis of each specific

parameter. To assess change from baseline, a baseline measurement was also required.

In the primary safety comparison between pembrolizumab and control, subjects who crossed
over to pembrolizumab were censored at time of crossover (i.e., adverse events [AES] that

occurred during treatment with pembrolizumab were excluded).

Safety and tolerability were assessed by clinical and statistical review of adverse events (AES)
and laboratory values reported during the treatment period up to the data cut-off of 12-May-
2014.

AE summary counts and listing tables provided include AEs from the first dose of study
medication to 30 days following the last dose of study medication if the subject was
discontinued from study treatment, or prior to the first dose of pembrolizumab if the subject
crossed over, or up to the data cut-off date of 12-May-2014 if the subject is still on study

treatment.

Serious adverse event (SAE) counts include events from the first dose out to 90 days following
the last dose of study medication for subjects discontinued from study treatment to account for

the extended safety follow-up period for SAEs per protocol.

A summary of exposure and AEs is provided in Table 47 below:
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Table 47: KEYNOTE-002 — Summary of exposure and AEs**®

Pembrolizumab Chemotherapy
2 mg/kg Q3W n=171
n=178

Exposure, days

e Median (range) 112.5 (1-499) 61 (1-335)

e Mean (SD) 144.2 (107.7) 75.5 (66.4)

With one or more AEs 172 (96.6%) 167 (97.7%)
Grade 3-5 AE 83 (46.6%) 88 (51.5%)

Any grade drug-related AE

121 (68.0%)

138 (80.7%)

Drug-related Grade 3-5 AE

20 (11.2%)

45 (26.3%)

Serious AE 79 (44.4%) 57 (33.3%)
Serious drug-related AE 14 (7.9%) 17 (9.9%)
Death 11 (6.2%) 8 (4.7%)
Drug-related AE leading to death 1 (0.6%) 0 (0.0%)

AE leading to discontinuation

18 (10.1%)

20 (11.7%)

Drug-related AE leading to 5 (2.8%) 10 (5.8%)
discontinuation

Serious AE leading to discontinuation 15 (8.4%) 14 (8.2%)
Serious drug-related AE leading to 5 (2.8%) 4 (2.3%)

discontinuation

In the pembrolizumab 2 mg/kg Q3W arm, the most common AESs, occurring in a total of at least
15% of subjects, were fatigue (38.8%), pruritus (23.5%) constipation (21.3%), diarrhoea
(20.8%), nausea (19.7%), anaemia (17.4%), cough (17.4%), decreased appetite (16.3%), and
arthralgia (15.2%).

In the chemotherapy arm, the most common AEs, occurring in a total of at least 15% of
subjects, were fatigue (48.0%), nausea (41.5%), anaemia (26.3%), vomiting (22.8%),
decreased appetite (22.8%), constipation (20.5%), alopecia (20.5%), diarrhoea (19.9%), and
cough (15.8%).

The number and percentage of subjects with AEs (incidence 210% in one or more treatment
group, regardless of causality) in the APaT population is presented in tabulated format in
Appendix 11 (Table 1).

Table 48 displays the number and percentage of subjects with Grade 3-5 AEs (incidence =1%
in one or more treatment group) in the APaT population. Overall, at least one Grade 3-5 AE was
reported for 46.6% of subjects who received pembrolizumab 2 mg/kg Q3W. Overall, the most

common Grade 3-5 AEs, occurring in 2% or more subjects who received 2 mg/kg Q3W, were
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anaemia (7.9%), fatigue (3.4%), hyponatremia (3.4%), dehydration (2.8%), and generalized
oedema (2.2%).

In the chemotherapy control arm, at least one Grade 3-5 AE was reported by 51.5% of subjects.
Overall, the most common Grade 3-5 AEs, occurring in 2% or more of subjects, were anaemia
(6.4%), fatigue (6.4%), pulmonary embolism (4.1%), thrombocytopenia (4.1%), leukopenia
(3.5%), neutropenia (3.5%), neutrophil count decreased (3.5%), platelet count decreased
(3.5%), nausea (2.9%), vomiting (2.9%), sepsis (2.9%), diarrhoea (2.3%), white blood cell count
decreased (2.9%), dyspnea (2.9%), constipation (2.3%), and pneumonia (2.3%).

Table 48: KEYNOTE-002 - Subjects with grade 3-5 AEs (incidence 2 1% in one or more treatment
groups) (APaT population)®

Control Pembrolizumab
2 mg/kg Q3W
n (%) N (%)
Subjects in population 171 178
e with one or more adverse events 88 (51.5) 83 (46.6)
e with no adverse events 83 (48.5) 95 (53.4)
Blood and lymphatic system 22 (12.9) 14 (7.9)
e Anaemia 11 (6.4) 14 (7.9)
e Febrile neutropenia 3 (1.8) 0 (0.0)
e Leukopenia 6 (3.5) 0 (0.0)
e Neutropenia 6 (3.5) 0 (0.0)
e Thrombocytopenia 7 (4.1) 0 (0.0)
Cardiac disorders 4 (2.3) 2 (1.1)
Endocrine disorders 0 (0.0) 2 (1.1)
e Hypopituitarism 0 (0.0) 0 (0.0)
Eye disorders 0 (0.0) 2 (1.1)
Gastrointestinal disorders 20 (11.7) 19 (10.7)
e Abdominal pain 2 (1.2) 3 2.7)
e Ascites 1 (0.6) 2 (1.1)
e Colitis 1 (0.6) 0 (0.0
e Constipation 4 (2.3) 1 (0.6)
e Diarrhoea 4 (2.3) 1 (0.6)
e Nausea 5 (2.9) 2 (1.1)
e Vomiting 5 (2.9) 3 1.7)
General disorders and 18 (10.5) 18 (10.1)
administration site conditions
e Asthenia 3 (1.8) 3 @.7)
e Chest Pain 0 (0.0) 2 1.2)
e Death 1 (0.6) 3 2.7)
e Fatigue 11 (6.4) 6 (3.4)
e General physical health 3 (1.8) 2 1.2)
e (deterioration
e Generalised oedema 1 (0.6) 4 (2.2)
e Oedema peripheral 0 (0.0 0 (0.0)
Hepatobiliary disorders 1 (0.6) 4 (2.2)
e Cholecystitis 0 (0.0) 2 (1.1)
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Infections and infestations 20 11.7) 18 (10.1)
e Bronchitis 0 (0.0) 2 (1.2)
e Erysipelas 2 (1.2) 1 (0.6)
e Pneumonia 4 (2.3) 1 (0.6)
e Sepsis 5 (2.9) 1 (0.6)
e Skin infection 0 (0.0) 2 (1.2)
e Urinary tract infection 2 (1.2) 2 (1.1
e Viral infection 0 (0.0) 2 1.2)
Injury, poisoning and 0 (0.0) 4 (2.2)
procedural complications

Investigations 21 (12.3) 7 (3.9)
e Blood alkaline phosphatase increased 1 (0.6) 2 (1.1)
e Haemoglobin decreased 3 (1.8) 0 (0.0)
e Lymphocyte count decreased 3 (1.8) 1 (0.6)
e Neutrophil count decreased 6 (3.5 0 (0.0)
e Platelet count decreased 6 (3.5 0 (0.0)
e White blood cell count decreased 5 (2.9) 1 (0.6)
Metabolism and nutrition disorders 13 (7.6) 18 (10.1)
e Cachexia 0 (0.0) 2 1.2)
e Decreased appetite 1 (0.6) 0 (0.0)
e Dehydration 1 (0.6) 5 (2.8)
e Hyperglycaemia 3 (1.8) 1 (0.6)
e Hypoalbuminaemia 1 (0.6) 2 (1.1)
e Hypokalaemia 2 (1.2) 2 (1.1)
e Hyponatraemia 2 (1.2) 6 (3.4)
Musculoskeletal and connective tissue 7 (4.1) 5 (2.8)
disorders

e Arthralgia 2 (1.2) 1 (0.6)
e Back pain 3 (1.8) 0 (0.0)
e Musculoskeletal pain 1 (0.6) 2 (1.1)
e Myalgia 1 (0.6) 2 (1.1)
Neoplasms benign, malignant and unspecified 3 (1.8) 5 (2.8)
(incl cysts

and polyps)

Nervous system disorders 7 (4.1) 10 (5.6)
e Brain oedema 0 (0.0) 0 (0.0
e Neuropathy peripheral 2 (1.2) 0 (0.0)
e Syncope 2 (1.2) 3 a.7)
Psychiatric disorders 2 (1.2) 5 (2.8)
e Confusional state 0 (0.0) 2 (1.2)
e Mental status changes 0 (0.0) 2 (1.1
Renal and urinary disorders 2 (1.2) 1 (0.6)
Respiratory, thoracic and 17 (9.9) 10 (5.6)
mediastinal disorders

e Dyspnoea 5 (2.9) 2 (1.2)
e Pleural effusion 3 (1.8) 3 a.7)
e Pneumonitis 0 (0.0) 0 (0.0)
e Pulmonary embolism 7 (4.2) 3 a.7)
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Skin and subcutaneous tissue disorders 2 1.2) 4 (2.2)

Vascular disorders 5 (2.9) 5 (2.8)
e Hypertension 1 (0.6) 0 (0.0)
e Hypotension 1 (0.6) 2 (1.1)

LT3

Adverse events considered “possibly,” “probably,” or “definitely” related to study medication by
the Investigator are combined into the category of drug-related AEs. The incidence of drug-
related AEs was 68.0% in subjects treated with pembrolizumab 2 mg/kg Q3W. In the
pembrolizumab 2 mg/kg Q3W arm, the most common AES, occurring in a total of at least 15%
of subjects, were fatigue (22.5%) and pruritus (20.8%). While fatigue was a common drug-
related AE in subjects receiving pembrolizumab, fatigue was more frequent in subjects who
received chemotherapy. In the chemotherapy control arm, the incidence of drug-related AEs
was 80.7%. Among subjects in this arm, the most common AESs, occurring in a total of at least
15% of subjects, were fatigue (36.3%), nausea (32.7%), anaemia (20.5%), alopecia (20.5%),
vomiting (15.2%), and decreased appetite (15.2%). Tabulated details concerning subjects with
drug-related AEs (incidence = 10% in one or more treatment groups) are available in Appendix

11 (Table 2).

The number of subjects with drug-related Grade 3-5 AEs (incidence 21% in one or more
treatment group) in the APaT population is displayed in Table 49 below. Overall the incidence of
drug-related Grade 3-5 AEs was 11.2% in the pembrolizumab 2 mg/kg arm. The most common
drug-related Grade 3-5 AEs in the 2 mg/kg Q3W arm, occurring in a total of at least 1% of
subjects, were: fatigue (1.1%), generalized oedema (1.1%), and myalgia (1.1%). In contrast, in
the chemotherapy control arm, the overall incidence of drug-related Grade 3-5 AEs was higher,
at 26.3%, and the most common drug-related Grade 3-5 AEs in subjects receiving
chemotherapy were cytopenias, nausea, vomiting, diarrhoea, and fatigue. AEs that are higher
(by at least 2%) for chemotherapy compared to the pembrolizumab arm include: cytopenias
(anaemia, leukopenia, and neutropenia), fatigue, investigations associated with cytopenias
(neutrophil count, leukocyte count, and platelet count decreased), and the gastrointestinal
system organ class. There were no drug-related Grade 3-5 AEs that were increased by at least

2% for the pembrolizumab arm compared to chemotherapy.

Table 49: KEYNOTE-002 - Subjects with Grade 3-5 drug-related AEs (incidence 2 1% in one or
more treatment groups (APaT population)20

Control Pembrolizumab
2 mg/kg Q3W
n (%) N (%)
Subjects in population 171 178

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 122 of 229





e with one or more adverse events 45 (26.3) 20 (11.2)
e with no adverse events 126 (73.7) 158 (88.8)
Blood and lymphatic system 17 (9.9) 1 (0.6)
e Anaemia 9 (5.3) 1 (0.6)
e Febrile neutropenia 2 (1.2) 0 (0.0)
e Leukopenia 6 (3.5) 0 (0.0)
e Neutropenia 6 (3.5) 0 (0.0)
e Thrombocytopenia 4 (2.3) 0 (0.0)
Endocrine disorders 0 (0.0) 1 (0.6)
Hypopituitarism 0 (0.0) 0 (0.0)
Gastrointestinal disorders 9 (5.3) 5 (2.8)
o Colitis 0 (0.0 0 (0.0
e Diarrhoea 3 (2.8) 0 (0.0)
e Nausea 4 (2.3) 0 (0.0)
e Vomiting 4 (2.3) 1 (0.6)
General disorders and 10 (5.8) 6 (3.4)
administration site conditions

e Fatigue 8 (4.7) 2 (1.1)
e Generalised oedema 0 (0.0 2 (1.1)
Hepatobiliary disorders 0 (0.0) 1 (0.6)
Infections and infestations 4 (2. 3) 0 (0.0)
Investigations 13 (7.6) 2 (1.1)
e Lymphocyte count decreased 2 (1.2) 1 (0.6)
e Neutrophil count decreased 5 (2.9) 0 (0.0)
e Platelet count decreased 5 (2.9) 0 (0.0)
e White blood cell count 4 (2.3) 0 (0.0)
e Decreased

Metabolism and nutrition disorders 3 (1.8) 1 (0.6)
e Decreased appetite 0 (0.0) 0 (0.0)
e Hyponatraemia 0 (0.0) 0 (0.0)
Musculoskeletal and connective tissue 2 (1.2) 2 (1.0
disorders

e Myalgia 1 (0.6) 2 (1.1)
Nervous system disorders 3 (1.8) 0 (0.0)
e Neuropathy peripheral 2 (1.2) 0 (0.0)
Respiratory, thoracic and 0 (0.0) 2 (1.0
mediastinal disorders

e  Pneumonitis 0 (0.0) 0 (0.0)
Skin and subcutaneous tissue disorders 1 (0.6) 2 (1.1)
(Database Cut-off Date: 12MAY2014).

Potentially immune-related AEs (irAEs) are defined as AEs of unknown etiology that are
temporally associated with drug exposure and are consistent with an immune phenomenon.
The primary method of assessing potentially immune related AEs for this study is the analysis of
adverse events of special interest (AEOSI), which is based on an analysis of a list of preferred
AE terms of potential immune etiology based on ongoing monitoring of the pembrolizumab
safety profile during the development program. The list of terms is intentionally broad in an

attempt to capture all informative data, and therefore not all reported events are likely to be
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immune mediated. The list of terms is updated periodically based on emerging pembrolizumab

safety data.

An overview of the number and percentage of subjects with any AEOSI in the APaT population
is presented in Table 50 below. Overall, 16.3% of subjects on the 2 mg/kg Q3W pembrolizumab
treatment arm were reported to have any AEOSI at the time of this analysis. Most of the
AEOSIs were Grade 1-2 in severity, with 5 subjects (2.8%) on the 2 mg/kg Q3W arm
experiencing Grade 3 or Grade 4 AEOSIs. There were no fatal AEOSIs. Relatively few subjects
in the pembrolizumab 2 mg/kg arm discontinued treatment due to an AEOSI: 1.1% (2 out of
178). AEOSIs and irAEs showed a similar profile with respect to all categories of AEs in the
pembrolizumab arms. As expected, the frequency of AEOSIs was lower on the chemotherapy
control arm, with 1.8% of subjects experiencing any AEOSI, and one subject (0.6%) with a
Grade 3 or higher AEOSI. Table 51 displays the number and percentage of subjects with

AEOSiIs (incidence >0% in one or more treatment groups)

Table 50: KEYNOTE-002 — AE summary — AEOSI (APaT population)20

Pembrolizumab Chemotherapy
2 mg/kg Q3wW n=171
n=178

With one or more AEs 29 (16.3%) 3 (1.8%)
Grade 3-5 AE 5 (2.8%) 1 (0.6%)
Any grade drug-related AE 23 (12.9%) 0 (0.0%)
Drug-related Grade 3-5 AE 4 (2.2%) 0 (0.0%)
Serious AE 8 (4.5%) 2 (1.2%)
Serious drug-related AE 6 (3.4%) 0 (0.0%)
Death 0 (0.0%) 0 (0.0%)
Drug-related AE leading to 0 (0.0%) 0 (0.0%)
death
AE leading to discontinuation 2 (1.1%) 1 (0.6%)
Drug-related AE leading to 2 (1.1%) 0 (0.0%)
discontinuation
Serious AE leading to 2 (1.1%) 1 (0.6%)
discontinuation
Serious drug-related AE leading 2 (1.1%) 0 (0.0%)
to discontinuation

Table 51: KEYNOTE-002: Subjects with AEs (incidence >0% in one or more treatment groups) —
AEOSI (APaT population)20

Control Pembrolizumab
2 mg/kg Q3W
N (%) N (%)
Subjects in population 171 178
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with one or more adverse events 3 (1.8) 29 (16.3)
with no adverse events 168 (98.2) 149 (83.7)
Endocrine disorders 1 (0.6) 18 (10.1)
Adrenocortical insufficiency acute 0 (0.0) 1 (0.6)
Autoimmune thyroiditis 0 (0.0) 0 (0.0)
Hyperthyroidism 0 (0.0) 7 (3.9
Hypophysitis 0 (0.0) 1 (0.6)
Hypopituitarism 0 (0.0) 0 (0.0)
Hypothyroidism 1 (0.6) 11 (6.2)
Thyroiditis 0 (0.0) 0 (0.0)
Eye disorders 0 (0.0) 0 (0.0)
Iritis 0 (0.0) 0 (0.0)
Uveitis 0 (0.0) 0 (0.0)
Gastrointestinal disorders 1 (0.6) 3 (1.7)
Colitis 1 (0.6) 2 (1.1)
Pancreatitis 0 (0.0) 1 (0.6)
Hepatobiliary disorders 1 (0.6) 2 (1.1)
Autoimmune hepatitis 0 (0.0) 2 (1.1)
Hepatitis 1 (0.6) 0 (0.0)
Nervous system disorders 0 (0.0) 0 (0.0)
Myasthenic syndrome 0 (0.0) 0 (0.0)
Renal and urinary disorders 0 (0.0) 1 (0.6)
Tubulointerstitial nephritis 0 (0.0) 1 (0.6)
Respiratory, thoracic and 0 (0.0) 3 .7
mediastinal disorders

Interstitial lung disease 0 (0.0) 0 (0.0)
Pneumonitis 0 (0.0) 3 (1.7)
Skin and subcutaneous tissue disorders 0 (0.0) 2 (1.0
Erythema multiforme 0 (0.0) 0 (0.0)
Rash maculo-papular 0 (0.0) 1 (0.6)
Stevens-Johnson syndrome 0 (0.0) 1 (0.6)
Vascular disorders 0 (0.0) 0 (0.0)
Vasculitis 0 (0.0) 0 (0.0)

Selected AEs of potential immune etiology were pre-specified in KEYNOTE-002 including:
1) Grade 23 Diarrhoea and Grade 22 colitis

2) Grade =3 Hyperthyroidism, hypophysitis, and hypothyroidism

3) Grade =2 Pneumonitis, and

4) Grade 23 Rash

Table 52 shows a comparison of the incidence of these selected AEs between the

pembrolizumab treatment and chemotherapy control arm, with 95% confidence intervals and p-

values.
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Table 52: KEYNOTE 002 - Analysis of AE summary — selected AEs of potential immune etiology

(APaT population)®

Difference in % vs. Control
Treatment n (%) Estimate (95% p-value
Cl)
Subjects in the population
Control 171
Pembrolizumab 2mg/kg Q3W 178
Grade 2 3 Diarrhoea and Grade 2 2 colitis
Control 5 (2.9)
Pembrolizumab 2mg/kg Q3W 3(1.7) -0.8 (-6.2, 3.9) 0.688
Grade 2 3 Hyperthyroidism, hypophysitis, and hypothyroidism
Control 0(0.0)
Pembrolizumab 2mg/kg Q3W 1(0.6) 1.8(-2,8,6.4) 0.317
Grade 2 2 Pneumonitis
Control 0(0.0)
Pembrolizumab 2mg/kg Q3W 0 (0.0) 0.0 (-3.3,3.2) >0.999
Grade 2 3 Rash
Control 0 (0.0)
Pembrolizumab 2mg/kg Q3W 0 (0.0) 0.0 (-3.3,3.2) >0.999

KEYNOTE-001 Part B2: Adverse reactions'®®

A summary of adverse events concerning the 2 mg/kg Q3W treatment arm of KEYNOTE-001
(Part B2) is provided in Table 53 below:

Table 53: KEYNOTE-001 Part B2 - Summary of AEs in the pembrolizumab 2mg/kg treatment arm®®

Pembrolizumab
2 mg/kg (n=89)
Drug-related adverse events
Total 73 (82%)
Grade 3 or 4 13 (15%)
Serious 7 (8%)
Immune-related adverse events
Grade 3 0r4 1 (1%)
Serious 3 (3%)
Adverse events of special interest
Grade 3 or 4 4 (4%)
Drug-related, grade 3 or 4 3 (3%)
Serious 4 (4%)
Adverse events leading to discontinuation of drug*
Total 6 (7%)
Drug-related, any grade 5 (6%)
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Drug-related, grade 3 or 4 2 (2%)
Immune-related 3 (3%)
Of special interest 3 (3%)
Grade 3 or 4 drug-related adverse events occurring in one or more patients
Fatigue 5 (6%)
Amylase increased 1 (1%)
Anaemia 1 (1%)
Autoimmune hepatitis 1 (1%)
Confusion 1 (1%)
Diarrhoea 0
Dyspnoea 0
Encephalopathy 1 (1%)
Hypophysitis 1 (1%)
Hypoxia 0
Muscular weakness 1 (1%)
Muscoloskeletal pain 0
Pancreatitis 0
Peripheral motor neuropathy 1 (1%)
Pneumonitis 1 (1%)
Rash 0
Rash maculopapular 0

Safety finding from KEYNOTE-001 (Part B2) show that pembrolizumab was generally well
tolerated in this population of patients who had received previous treatment with melanoma.
Overall, the safety profiles were similar between the pembrolizumab 2 mg/kg and 10 mg/kg
groups (see Appendix 13). Drug-related adverse events occurred in 73 (82%) patients in the
pembrolizumab 2 mg/kg group (Table 54); however, drug-related grade 3 or 4 adverse events
occurred in only 13 (15%) patients treated at this dose. Fatigue was the only drug-related grade

3 to 4 adverse event that occurred in more than one patient (five [6%)]; Table 54).

Only seven (8%) patients treated with pembrolizumab 2 mg/kg Q3W had drug-related serious
adverse events and five (6%) discontinued treatment because of drug-related adverse events.
There were no drug-related deaths reported. Potentially immune-mediated adverse events were
generally manageable with treatment interruption and corticosteroid treatment, with only three
patients discontinuing because of adverse events that were immune related or of special
interest (Table 53).

Table 54: KEYNOTE-001 Part B2 - Drug-related AEs that occurred in 21% of all treated patients18

2 mg/kg Q3W n=89

Any grade, n Grade 3-4, n
Adverse event (%) (%)
Any 73 (82) 13 (15)
Blood and lymphatic system disorders
Anaemia 3(3:4) 1(1-1)
Thrombocytopenia 0 (0-0) 0(0-0)
Ear and labyrinth disorders
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Vertigo 0 (0-0) 0 (0-0)
Endocrine disorders

Hyperthyroidism 1(1.2) 0 (0:0)
Hypophysitis 2(2:2) 1(1-1)
Hypothyroidism 5 (5:-6) 0 (0:0)
Eye disorders

Dry eye 2(2-2) 0 (0-0)
Visual impairment 2(2:2) 0 (0-0)
Gastrointestinal disorders

Abdominal discomfort 2(2-2) 0 (0-0)
Abdominal pain 3(3:4) 0 (0-0)
Constipation 4 (4-5) 0 (0-0)
Diarrhoea 10 (11-2) 0 (0-0)
Dry mouth 0(0-0) 0 (0-0)
Gastro-oesophageal reflux disease 3(3:4) 0 (0-0)
Nausea 7(7-9) 0 (0-0)
Vomiting 2(2:2) 0 (0-0)

General disorders and administrative
site conditions

Asthenia 5 (5-6) 0 (0-0)
Chest pain 0(0-0) 0 (0-0)
Chills 7(7-9) 0(0-0)
Face oedema 2(2:2) 0 (0-0)
Fatigue 29 (32-6) 5 (5-6)
Influenza-like illness 1(1-1) 0 (0-0)
Mucosal inflammation 1(1-1) 0 (0-0)
Peripheral oedema 4 (4-5) 0 (0:0)
Pain 2(2-2) 0(0-0)
Pyrexia 3(3:4) 0 (0-0)
Infections and infestations

Influenza 1(1-1) 0 (0-0)
Laboratory abnormalities

ALT increased 4 (4-5) 0 (0-0)
AST increased 3(3:4) 0 (0-0)
Blood TSH decreased 0 (0-0) 0(0-0)
Blood TSH increased 1(1-1) 0 (0-0)
Thyroxine decreased 1(1-1) 0 (0-0)
Weight decreased 3(3:4) 0 (0-0)
Metabolism and nutrition disorders

Decreased appetite 8 (9-0) 0 (0-0)
Dehydration 1(1-1) 0 (0-0)
Musculoskeletal and connective tissue

disorders

Arthralgia 11 (12-4) 0 (0-0)
Back pain 3(3:4) 0 (0-0)
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Joint swelling 0 (0-0) 0 (0-0)
Muscle spasms 2(2:2) 0 (0-0)
Muscular weakness 3(3:4) 1(1-1)
Myalgia 5 (5:6) 0 (0-0)
Pain in jaw 1(1.2) 0 (0:0)
Neoplasms benign, malignant, and

unspecified (includes cysts and polyps)

Tumour pain 1(1-1) 0 (0-0)
Nervous system disorders

Dizziness 2(2-2) 0 (0-0)
Headache 4 (4-5) 0 (0-0)
Hypoesthesia 3(3:4) 0 (0-0)
Lethargy 4 (4-5) 0 (0-0)
Peripheral neuropathy 1(1-1) 0 (0-0)
Paraesthesia 0 (0-0) 0 (0-0)
Respiratory, thoracic, and mediastinal

disorders

Cough 8 (9:0) 0 (0-0)
Dyspnoea 7 (7-9) 0 (0-0)
Dyspnoea exertional 1(1-2) 0 (0-0)
Pneumonitis 2(2:2) 1(1-1)
Wheezing 0 (0-0) 0 (0-0)
Skin and subcutaneous skin disorders

Dry skin 2(2:2) 0 (0-0)
Erythema 4 (4-5) 0 (0-0)
Night sweats 4 (4-5) 0 (0-0)
Pigmentation disorder 2(2:2) 0 (0-0)
Pruritus 23 (25-8) 0(0-0)
Rash 16 (18-0) 0(0-0)
Rash generalised 1(1-1) 0 (0-0)
Rash maculopapular 2(2:2) 0 (0-0)
Skin hypopigmentation 0 (0-0) 0(0:-0)
Vitiligo 8 (9-0) 0(0:0)
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4.12.3: Studies that report additional adverse reactions to those reported in section
4.2

The search strategy used to identify studies which reported AEs was consistent with that

described in section 4.1 (see Appendix 12).

Table 55 below provides details of the drug-related AEs according to dosing cohort®® from
KEYNOTE-001 Part B1 — APaT population. Of the 135 patients who received at least one
dose of pembrolizumab, 64% of those receiving the 2 mg/kg Q3W dose reported drug-
related adverse events of any grade, and 9% reported grade 3 or 4 drug-related adverse

events.

Adverse events of particular interest were of an inflammatory or autoimmune nature.
Treatment- related pneumonitis was reported in 5% of the patients receiving pembrolizumab

2 mg/kg Q3W; none of the cases were grade 3 or 4.

Although treatment-related diarrhoea was reported in 27% of the patients treated with the 2
mg/kg Q3W dose, no cases of grade 3-4 treatment-related diarrhoea were reported in

patients treated with this dose.

Treatment-related hypothyroidism was reported in 5% of the patients treated with the 2

mg/kg Q3W dose, and was effectively managed with thyroid-replacement therapy.

Table 55: KEYNOTE-001 Part B1 - Drug-related AEs that occurred in at least 1% of patients
(APaT population)

Drug related adverse events 2.0 mg/kg Q3W

n (%) grade 3-4
Patients in population 22
with one or more adverse events 14 (63.6) 2(9.1)
Blood And Lymphatic System
Disorders
Anemia 0 (0.0) 0 (0.0)
Leukopenia 1(4.5) 0 (0.0)
Thrombocytopenia 2(9.1) 0 (0.0)
Endocrine Disorders
Hypothyroidism 1(4.5) 0 (0.0)
Eye Disorders
Dry Eye 0 (0.0) 0 (0.0)
Uveitis 0 (0.0) 0 (0.0)
Visual Impairment 1(4.5) 0 (0.0)
Gastrointestinal Disorders
Abdominal Discomfort 0 (0.0) 0 (0.0)
Abdominal Distension 0 (0.0) 0 (0.0)
Abdominal Pain 1(4.5) 0 (0.0)
Constipation 0 (0.0) 0 (0.0)
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Diarrhoea 6 (27.3) 0 (0.0)

Dry Mouth 0 (0.0) 0 (0.0)
Nausea 2(9.1) 0 (0.0)
Vomiting 0 (0.0) 0 (0.0)
General Disorders

Asthenia 0 (0.0) 0 (0.0)
Chills 1 (4.5) 0 (0.0)
Fatigue 2(9.1) 0 (0.0)
Oedema Peripheral 0 (0.0) 0 (0.0)
Night Sweats 0 (0.0) 0 (0.0)
Pyrexia 0 (0.0) 0 (0.0)
Infections

Diverticulitis 0 (0.0) 0 (0.0)
Influenza 0 (0.0) 0 (0.0)
Laboratory abnormalities

ALT Increased 0 (0.0) 0 (0.0)
AST Increased 1(4.5) 0 (0.0)
Blood Alkaline Phosphatase Increased 0 (0.0) 0 (0.0)
Blood Cholesterol Increased 0 (0.0) 0 (0.0)
Blood Creatinine Increased 0 (0.0) 0 (0.0)
Platelet Count Decreased 0 (0.0) 0 (0.0)
Transaminases Increased 0 (0.0) 0 (0.0)
Weight Decreased 0 (0.0) 0 (0.0)
Metabolism And Nutrition Disorders

Decreased Appetite 1(4.5) 0 (0.0)
Dehydration 0 (0.0) 0 (0.0)
Hyperglycemia 1(4.5) 0 (0.0)

Musculoskeletal And Connective
Tissue Disorders

Arthralgia 1(4.5) 0 (0.0)
Arthritis 0 (0.0) 0 (0.0)
Back Pain 0 (0.0) 0 (0.0)
Muscle Spasms 1(4.5) 0 (0.0)
Muscular Weakness 0 (0.0) 0 (0.0)
Myalgia 1(4.5) 0 (0.0)
Neck Pain 0 (0.0) 0 (0.0)
Pain In Extremity 1(4.5) 0 (0.0)
Nervous System Disorders

Balance Disorder 0 (0.0) 0 (0.0)
Dizziness 0 (0.0) 0 (0.0)
Dysgeusia 1(4.5) 0 (0.0)
Headache 1(4.5) 0 (0.0)
Neuropathy Peripheral 0 (0.0) 0 (0.0)
Psychiatric Disorders

Confusion 0 (0.0) 0 (0.0)
Renal And Urinary Disorders

Renal failure 0 (0.0 0 (0.0)
Respiratory Disorders

Cough 2(9.10 0 (0.0)
Dyspnea 1(4.5) 0 (0.0)
Nasal Congestion 0 (0.0 0 (0.0)
Pneumonitis 0 (0.0 0 (0.0)
Productive Cough 0 (0.0 0 (0.0)
Skin And Subcutaneous Tissue

Disorders

Eczema 0 (0.0) 0 (0.0)
Erythema 1(4.5) 0 (0.0)
Hair Color Changes 0 (0.0) 0 (0.0)
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Pruritus 4 (18.2) 1(4.5)
Rash 3(13.6) 1(4.5)
Rash Maculo-Papular 0 (0.0) 0 (0.0)
Vitiligo 1(4.5) 0 (0.0)
Vascular Disorders

Hot Flush 0 (0.0) 0 (0.0)

ALT: alanine aminotransferase; AST: aspartate aminotransferase

KEYNOTE-006: Additional data supporting the safety profile of pembrolizumab °

AE findings from IA1 of KEYNOTE-006 have recently been published.’ The safety profile of
pembrolizumab was similar to that in previous studies reported earlier in this submission,
with no unexpected safety concerns and few grade 3 to 5 treatment-related adverse events
reported to date. Despite exposure to treatment being approximately 3 times as long with
pembrolizumab as with Ipilimumab at the time of data cut-off for analysis of AEs, the
incidence of grade 3 to 5 events attributed to treatment was lower with pembrolizumab than

with ipilimumab, as was the incidence of permanent discontinuation for an adverse event.

In conclusion, this randomized study comparing two immune checkpoint inhibitors showed
that pembrolizumab, as compared with ipilimumab resulted in fewer high-grade toxic events

in patients with advanced melanoma.

4.12.4 Brief overview of the safety of the technology in relation to the decision

problem

Safety data from KEYNOTE-002 demonstrates an overall favourable safety profile for

pembrolizumab as an immune therapy for advanced melanoma. This trial also demonstrates

a favourable safety profile for pembrolizumab compared to chemotherapy.

AEOSIs were low in severity and generally reversible by withholding treatment and use of
corticosteroids. The incidence of most AE categories was similar, or lower, on
pembrolizumab, regardless of dosage, compared with chemotherapy, despite the longer
duration of treatment for subjects on pembrolizumab. Grade 3-5 AEs in this trial occurred at
a higher frequency in the control arm than previously reported in single-agent chemotherapy
studies; more than 70% of subjects received 2 or more lines of prior therapy, and

approximately 50% received prior chemotherapy.
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Overall, the pembrolizumab safety profile during this study was similar to what one would
expect in an advanced melanoma population, and build on the safety findings seen in
KEYNOTE-001 Part B2. The safety analyses demonstrate that pembrolizumab is well
tolerated and the safety profile is acceptable for an advanced melanoma population, when
compared to chemotherapy. Therefore, from a safety perspective, pembrolizumab compares
favourably to chemotherapy in subjects with advanced melanoma that progressed after

ipilimumab.

4.13 Interpretation of clinical effectiveness and safety evidence

4.13.1 Statement of principal (interim) findings from the clinical evidence highlighting

the clinical benefits and harms of the technoloqy

Results from the second interim analysis (IA2) of KEYNOTE-002 show that treatment with
pembrolizumab 2 mg/kg resulted in a statistically significant improvement in the primary
endpoint of PFS relative to chemotherapy control, in patients with ipilimumab refractory
advanced melanoma. The hazard ratio is 0.57 in the pembrolizumab 2 mg/kg Q3W arm over
the control arm (one-sided p-value is <0.0001). The PFS improvement demonstrated is
supported by a greater than 4-fold increase in ORR and a longer duration of responses.
KEYNOTE-002 results presented for ORR and duration of response are corroborated by
results presented for Part B2 of KEYNOTE-001.

Based on previous results with immunotherapies, it is likely that the median is not the best
reflection of the magnitude of PFS improvement with pembrolizumab, potentially
underestimating the true benefit. The PFS curves from KEYNOTE-002 converged at the
median, which was reflective of the first scheduled scan after 12 weeks in both the
pembrolizumab 2 mg/kg Q3W and chemotherapy control treatment arms. However, the
curves showed a separation in the 3-month PFS results: 47.5% (95% CI; 40.0, 54.7) in the
pembrolizumab 2 mg/kg arm compared to 35% (95% ClI; 27.9, 42.2) in the control arm. The
curves remained separate at 6 and 9 months, as reflected by a 6-month PFS rate of 34.3%
(95% CI; 27.4, 41.3) in the pembrolizumab 2 mg/kg arm compared to 15.6% (95% CI; 10.5,
21.5) in the control arm, and a 9-month PFS rate of 23.7% (95% CI; 17.0, 31.1) in the
pembrolizumab 2 mg/kg arm compared to 8.0% in the chemotherapy control arm (95% CI;
4.0, 13.9).
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OS data presented from KEYNOTE-002 IA2 demonstrates a numeric trend in favour of
pembrolizumab in spite of a 48% crossover rate. However, due this high level of crossover,
the difference was not statistically significant. The final overall survival analysis will be
performed after 370 deaths have occurred.

In line with DSU recommendations,®

a variety of statistical modelling approaches were
implemented to estimate the actual chemotherapy-related OS in the absence of crossover;
these included the protocol pre-specified RPSFT method, the two-stage and IPCW methods.
With this comprehensive analysis, we are able to better understand the better understand
the chemotherapy-related OS in the absence of crossover. Based on the trial characteristics,
the switching mechanism, the proportion of patients switching and the clinical validity of the
outputs obtained, the two-stage adjustment was found to be the most appropriate method for
this adjustment (see section 5.3.2). After the two-stage adjustment, pembrolizumab was
shown to result in a statistically significant improvement in OS compared to the adjusted

control arm (see sections 4.7 and 5.3.2),

Pembrolizumab 10 mg/kg Q3W efficacy data is presented in an appendix (Appendix 6).
Efficacy of pembrolizumab is comparable between the anticipated licence dose of 2 mg/kg

Q3W, and the 10 mg/kg Q3W dose levels for treating patients with advanced melanoma.

Efficacy of pembrolizumab 2mg/kg Q3W was found to be consistent across all major
demographic and prognostic subgroups. Analyses of PFS, ORR, and OS in PD-L1 positive
and PD-L1 negative subgroups show that efficacy is slightly greater in PD-L1 positive
subjects compared with the overall population, which is consistent with the mechanism of
action of an anti-PDL1 agent; however, although the rate of unknown PD-L1 results is
substantial, in this setting of patients with few remaining good treatment options, the clinical

utility of this biomarker is questionable.

According to the limited evidence evaluating 2" line chemotherapy versus BSC among
ipilimumab-naive patients, there is no difference in overall survival between these two
intervention strategies. Under the assumption that these findings also apply to the population
of patients previously treated with ipilimumab, one may conclude that the relative efficacy of
pembrolizumab versus chemotherapy according to KEYNOTE-002 in terms of PFS and OS

also apply to a comparison of pembrolizumab with BSC.

The safety profile of pembrolizumab, when administered at 2 mg/kg Q3W, is favourable

when compared to chemotherapy. In KEYNOTE-002, mean duration of study treatment was
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nearly 2-fold (or more) longer on pembrolizumab compared to chemotherapy: mean
exposure to pembrolizumab 2 mg/kg Q3W was 144 days versus 75 days in the
chemotherapy control arm. Crude percentages of AEs are therefore likely to underestimate
the differences in safety in favour of the control arm. Despite this, drug-related Grade 3-5
AEs were numerically higher in the chemotherapy control arm (26.3% in the control arm vs.
11.2% in the pembrolizumab 2 mg/kg Q3W arm). The overall frequency of AEs that are
potentially immune-related was low (16.3% in the pembrolizumab 2 mg/kg arm). Immune-
related AEs were typically Grade 1-2 in severity, and were generally reversible with
treatment discontinuation and use of corticosteroids. The safety profile was not notably
different between subjects who received 2 mg/kg Q3W compared to 10 mg/kg Q3W (results
presented in Appendix 13).

In the context of another type of immunotherapy for melanoma, Grade 3-4 drug-related AEs
occurred in 30/131 (22.9%) of subjects treated with ipilimumab® [16.1.12.16] compared to
11% of the 178 subjects who received pembrolizumab at the 2 mg/kg Q3W dose in
KEYNOTE-002. In studies with ipilimumab, Grade 3-5 immune related AEs were reported in
~16% (21/131) subjects, and death due to drug-related AEs were reported in ~3% (4/131)
[16.1.12.16] [16.1.12.41].%°% |n KEYNOTE-002, Grade 3-5 AEOSIs occurred in 3% of
subjects receiving pembrolizumab 2 mg/kg, and there were no treatment-related deaths. It is
important to note that these are cross study comparisons, and definitions of immune
relatedness differed, and based on narratives, AEOSIs may overestimate the frequency of
immune-related adverse events; however, in all these analyses, the rates of Grade 3-5 AEs
with pembrolizumab appears favourable compared to ipilimumab. Thus, pembrolizumab
compares favourably to ipilimumab from a safety perspective, especially in light of the longer

duration on study therapy.

4.13.2: Discussion of the strengths and limitations of the clinical evidence base for

the technology

Internal Validity

The co-primary efficacy endpoints of the randomised KEYNOTE-002 study were PFS and
OS. Both are clinically relevant endpoints that were directly referenced in the final scope for
this appraisal and the decision problem. The endpoints selected are consistent with those
implemented in studies of other therapeutic agents in the population of advanced melanoma.
KEYNOTE-002 was designed and powered to allow each pembrolizumab arm (2 mg/ kg
Q3W and 10 mg/kg Q3W) to independently demonstrate significant benefit versus

investigator choice chemotherapy (see section 4.4.1).
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The definition of progression when evaluating the co-primary endpoint of PFS in KEYNOTE-
002 followed an established response evaluation criteria (RECIST 1.1) in the primary

efficacy analysis, in line with European guidance.®*

PFS is not influenced by the implementation of crossover, which is commonly mandated by
Ethics Committees,®® and therefore features in many oncology trial designs. European
Guidelines® acknowledge that one-way crossover to the experimental arm after disease
progression is likely to hamper any subsequent comparisons of the two treatment arms in
terms of OS when standard statistical methods of analysis, such as ITT are applied.®® Yet
the implementation of crossover within the study design of KEYNOTE-002 was considered
necessary so as not to deprive subjects in the control arm from receiving a potentially more

effective therapy from the pembrolizumab arm of KEYNOTE-002.

The confounding effect of crossover makes an analysis of OS based on non-adjusted data
unreliable, and potentially underestimates the likely survival benefit associated with
pembrolizumab. To control for this, a variety of crossover adjustments were implemented to
estimate the actual chemotherapy-related OS in the absence of crossover. The RPSFT
method had been pre-specified in the KEYNOTE-002 study protocol to adjust for the
anticipated crossover effect in advance of the availability of trial based information needed to
determine the clinical validity of the approach, which should be assessed a posteriori., such
as crossover characteristics, trial size, and available data.’® Nevertheless, following the
NICE DSU’® recommendations for the adjustment of crossover in clinical trials, additional
validated and recommended crossover adjustments (two-stage and the IPCW) were
implemented to estimate the actual chemotherapy-related OS in the absence of crossover.
Based on the trial characteristics, the switching mechanism, the proportion of patients
switching and the clinical validity of the outputs obtained, the two-stage adjustment was

found to be the most appropriate method for this adjustment (see section 5.3.2).

HRQoL was an exploratory endpoint of the study, with changes from baseline in patients
treated with pembrolizumab compared to patients treated with chemotherapy recorded using
both the preferred measure of EuroQoL EQ-5D according to the NICE reference case, in
addition to the cancer specific EORTC-QLQC30.

Part B2 of KEYNOTE-001 assessed the clinically relevant endpoint of RR as a primary
endpoint. Although KEYNOTE-001 does not provide comparative efficacy versus a
comparator of interest, it was a randomised study and does provide useful data supporting
the comparability of efficacy between pembrolizumab 2 mg/kg and pembrolizumab 10

mg/kg.
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External validity

The clinical trials for pembrolizumab, KEYNOTE-002 and KEYNOTE-001 (Part B2), although
not conducted in the UK, were conducted in a patient population comparable with those
patients experiencing the highest unmet need in England and Wales (those who have
progressed following prior therapy with ipilimumab and if BRAF mutation positive, a BRAF or
MEK inhibitor). Both of the above mentioned trials assessed pembrolizumab at the
anticipated licensed dosage and treatment frequency (2 mg/kg Q3W). The frequency of
administration and the duration of the pembrolizumab IV infusion (30 minutes) is
comparable with the majority of chemotherapy treatment regimens currently administered to

patients with advanced melanoma,

The patient characteristics of those with advanced melanoma in the UK have been
previously reported,®” but it is important to note that the majority of those patients included
were generally receiving first-line therapy. Consequently the poorer prognosis of patients
based on patient demographics that was seen in the KEYNOTE-002 trial population are
unsurprising, given these patients are more heavily pre-treated. The patients included in
KEYNOTE-002 are likely to have received more lines of therapy than those who would be
expected to receive pembrolizumab in UK clinical practice. Approximately half of the patients
enrolled in KEYNOTE-002 had received prior chemotherapy, whereas within UK practice, it
is expected that pembrolizumab would be used prior to chemotherapy treatment where
possible. In addition, it was a requirement that patients enrolled in KEYNOTE-002 must have
experienced disease progression within 24 weeks of their last of 2 doses of ipilimumab to
qualify for study inclusion. Greater survival than that seen in KEYNOTE-002 is expected to
be observed when expanding the use of pembrolizumab to the wider, eligible population in

UK clinical practice, as discussed in section 5.3.1.

Life expectancy of people with advanced melanoma in England

Full details concerning the life expectancy of UK patients with metastatic melanoma have
been provided in section 3.4 of the submission and are summarised in Table 56 below.
Information concerning the estimated number of people with the particular therapeutic

indication for which the technology is being appraised is also presented in section 3.4.
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Table 56: End-of-life criteria

Criterion

Data available

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

Patients with metastatic melanoma have a median
survival of up to nine months’""®

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

Pembrolizumab offers a median extension to life of 3.5
months (based on two-stage crossover adjustment
approach) and a mean extension to life of 1.59 years
(projected from cost-effectiveness model) — see sections
4.7 and 5.3.2)

The treatment is licensed or otherwise
indicated for small patient populations

The estimated number of patients eligible for
pembrolizumab is expected to be approximately (628 in
2015,and approximately 300 annually thereafter - see
Table 5 and sections 3.4 and 6 of submission.®®

4.14 Ongoing studies

It is anticipated that Final Analysis data from KEYNOTE-002 will be available in Q4 2015.
Given the study design and significant levels of crossover, we do not anticipate that this will
demonstrate OS results which differ significantly from those presented in this submission
based on IA2.
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5 Cost effectiveness

51 Published cost-effectiveness studies

Identification of studies

5.1.1 Strategies used to retrieve cost-effectiveness studies relevant to decision-

making in England

Relevant cost-effectiveness studies from the published literature and from unpublished data
were identified through a systematic literature search carried out during the period between
16 July 2014 and 23 July 2014, and updated in March 2015, for previously treated and
advanced melanoma.
The first stage in the review was to identify all relevant economic evidence for the
comparator treatments by implementing comprehensive searches. The following research
guestions were posed in accordance with the decision problem:
e What is the cost-effectiveness of comparator therapies to pembrolizumab in
treating patients with advanced melanoma?
e What is the health related quality of life (in terms of utilities) associated with
advanced melanoma?
e What are the resource requirements and costs associated with the treatment of
advanced melanoma?
A comprehensive literature search relative to these three research questions was carried out
using several databases:
e MEDLINE and MEDLINE In-process (using Ovid platform) - 1946 to July 2014 —
searches updated in March 2015
e EconlLit: 1886 to July 2014 — searches updated in March 2015
e EMBASE - 1974 to July 2014 — searches updated in March 2015
e The Cochrane Library, including NHS EED and HTA databases

Hand searches were also performed from ASCO, ESMO and ISPOR. They were constrained
to the most recent 2 years (from July 2014) and updated searches were conducted in March
2015.

In addition to the formal literature search and hand searches, the National Institute for Health
and Care Excellence (NICE) website was searched to identify relevant information from

previous submissions not otherwise captured.
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Table 57 provides details relative to the eligibility criteria for the cost-effectiveness literature
search. Details of the search strategies conducted for the health related quality of life and

utilities and resource and costs are provided in Appendix 19 and Appendix 22.

To determine which studies were eligible, explicit inclusion and exclusion criteria were
applied when evaluating the literature search results. These selection criteria are detailed
below for the cost-effectiveness search. The other two literature searches relative to the

health related quality of life and utilities and resource and costs are provided Appendix 19

and Appendix 22 and are detailed in section 5.4.

Table 57: Inclusion and exclusion criteria for cost-effectiveness studies

Criteria Inclusion Exclusion Rationale

Population Patients with advanced None The population criteria are
melanoma previously broader than
treated with ipilimumab. unresectable/metastatic

melanoma. This decision
was taken to ensure the
review captured sufficient
relevant information to be
of use.

Intervention/ | Any medical treatment of Non-pharmacological To allow all studies with

Comparator advanced melanoma, or interventions relevant interventions to
best supportive care, no be captured
treatment or placebo.

Outcomes Studies including a Cost-only outcomes To identify relevant cost-
comparison of costs (without a cost- effectiveness outcomes
between the intervention minimisation argument,
and comparator arms. e.g. burden of iliness
Results should also studies).
include either incremental
QALYs (or another
measure of health
outcome/clinical
effectiveness), or be
structured with a cost-
minimisation argument.

Study type Full economic evaluations, | Reviews (systematic or To identify relevant cost-
comparing at least two otherwise), letters and effectiveness studies
interventions in terms of: comment articles.
cost-consequence,
cost-minimisation,
cost-effectiveness,
cost-utility or
cost-benefit

Publication Economic evaluations Burden of illness studies Primary study articles

type were required

Language Studies for which a full Not available in English To ensure the studies
text version is available in could be correctly
English. understood and
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Criteria

Inclusion

Exclusion

Rationale

interpreted

Other

Studies must present
sufficient detail of the
methodology used and
provide extractable
results.

Studies that fail to present
sufficient methodological
detail, such that the
methods cannot be
replicated or validated.

Studies that fail to present
extractable results.

To ensure methods could
be replicated

To ensure results could be
validated

Key: QALY, Quality-adjusted life year.

The above searches were conducted following the methodology for systematic review

developed and published in 2009 by the Centre for Reviews and Dissemination (University

of York).?®

Description of identified studies

5.1.2 Brief overview of each cost-effectiveness study only if it is relevant to decision-

making in England

A total of 712 papers were identified in the cost-effectiveness search. No cost-effectiveness

studies assessing patients previously treated with ipilimumab were found that met all the

inclusion criteria (see Figure 24).
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Figure 24: PRISMA diagram CEA studies

Papers identified through searches
as potentially relevant and
screened for inclusion (n=712)

Papers excluded during primary
filtering (n=706)
- Wrong study type (n= 337)
- Wrong population (n=291)
- Wrong intervention (n=20)
-Wrong publication type(n=15)
- Irrelevant outcomes (n=20)
- Wrong language (n=3).
- Other (n=2)
- Duplicate (n=15)
- Couldn'taccess (n=3)

A 4

A 4

Papers accessed in full for in depth
evaluation (n=6)

Papers excluded during primary
filtering (n=2)
- Wrong population (n=2)

A 4

\4

Previously treated with ipilimumab:
(n=0)

A summary list of published cost-effectiveness studies has not been compiled as no cost-
effectiveness studies on patients previously treated with ipilimumab that met all the inclusion
criteria were identified. The lack of identified cost-effectiveness studies in the ipilimumab
previously treated setting can probably be explained by the amount of time since the last
recent positive NICE recommendation of ipilimumab for previously untreated unresectable
melanoma patients (TA 319 July 2014).

5.1.3 Complete quality assessment for each relevant cost-effectiveness study
identified

Not applicable as no cost-effectiveness study meeting all the inclusion criteria was identified.
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5.2 De novo analysis

5.2.1 Patient population

The patient population included in the economic evaluation consisted of patients with
unresectable or metastatic melanoma that had been previously treated with ipilimumab, and
with a BRAF inhibitor if the patients were BRAF"®*® mutation positive. This is in line with the
anticipated licence indication and differs slightly from the population defined in the final
appraisal scope with regards to patients with BRAF'®® positive mutations having had to

receive both ipilimumab and a BRAF inhibitor prior to receiving pembrolizumab.

The main body of clinical evidence for pembrolizumab was derived from the KEYNOTE-002
trial, in which patients included had received at least two doses of ipilimumab and had
experienced progressive disease within 24 weeks of the last dose of ipilimumab. In addition,
patients who were BRAF'*® mutation positive had also received a prior treatment that
included an approved BRAF and/or MEK inhibitor.?>* The justification for the choice of
clinical evidence used in the economic model is presented in section 5.3.1. In this section
the impact on outcomes from considering evidence derived from KN0O02 was assessed and it
was concluded that the projected OS may have underestimated the total OS of patients

treated with pembrolizumab as for the anticipated licence.
The baseline characteristics of the patients included in the model are presented in Table 58.

Table 58. Baseline characteristics of patients include in the model

Patient Characteristics Mean Distribution Reference / Source
Average age 59.99 Normal (59.99, KEYNOTE-002
0.67)

Proportion male 0.6074 Beta (218.1, 140.9) | KEYNOTE-002
proportion ECOG 1 0.445 Beta (159.8, 199.2) | KEYNOTE-002
proportion ECOG2 0 Beta (0, 359) KEYNOTE-002
Proportion brain 0 Beta (0, 359) KEYNOTE-002
metastases

proportion stage |l 0.0335 Beta (12, 347) KEYNOTE-002
proportion stage IV 0.933 Beta (334.9, 24.1) KEYNOTE-002
proportion m1lb 0.1031 Beta (37, 322) KEYNOTE-002
proportion mlc 0.8215 Beta (294.9, 64.1) KEYNOTE-002
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5.2.2 Model structure

Based upon the previous cost-effectiveness models submitted to NICE within advanced
melanoma, a de-novo economic analysis was built as a ‘partitioned-survival’ model that
compared two treatment arms, including pembrolizumab and best supportive care (BSC).
Consistent with the majority of economic models previously developed for NICE oncology

submissions in advanced melanoma®*>*°

the model consisted of three health states: pre-
progression, post-progression and death (see Figure 25). This approach was also in line with
the clinical endpoints assessed in the pembrolizumab clinical trials, in which OS and PFS

2071 or secondary endpoints.®®”® A cycle length of one week was

were either primary
considered sufficient to reflect the patterns of treatment administration and the transitions to
disease progression and death; this cycle length was consistent with those reported in
previous advanced melanoma submissions. %1

Health states were mutually exclusive, meaning that patients could only be in one state at a
time. All patients started in the pre-progression state. Transitions to the death state could

occur from either pre-progression or post-progression, while death was an ‘absorbing state’.

Figure 25. Model structure

£\

Post-
progression

The partitioned-survival model was developed by fitting survival curves to trial data for
progression free survival (PFS) and overall survival (OS). Instead of using transition
probabilities (as would be the case with Markov models), the health transitions were derived
from the proportion of patients that were reflected by the areas under the PFS and OS
curves. The area underneath the OS curve represented the proportion of patients that were
still alive at different points in time, while the proportion of patients in the pre-progression
state were identified by the patients located underneath the PFS curve. The area between
the PFS and the OS represented the proportion of post-progression patients, i.e. those who

were in the ‘post progression’ health state.
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In the model, patients were assumed to receive treatment until progression, in line with the
anticipated licence for pembrolizumab. This is also consistent with the protocol of the
KEYNOTE-002 trial, where patients remained on treatment until progression or the
occurrence of a serious adverse event resulting in discontinuation.?>”* Treatment switches to
subsequent therapies other than pembrolizumab were not included in the model as the use

of other subsequent therapies was low and relatively balanced between the treatment arms.

To capture more accurately the impact of pembrolizumab upon costs and quality of life, the
measurements considered in the base case analysis were based on time spent alive (as
shown in Figure 26), rather than progression status. Time-to-death sub-health states were
used to capture patients’ quality of life as a function of how much lifetime patients had left
until they eventually died. This approach was in line with the methodology used during the
appraisal of ipilimumab in TA319. The use of time-to-death sub-health states was
implemented considering four health states: <30 days to death, 30-89 days to death, 90-179
days to death and >180 days to death), each associated with a specific utility value.
Additionally, each of the non-absorbing health states had specific treatment, resource

utilisation and adverse event costs.

Figure 26. Model structure
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For the purpose of the model it was assumed that once patients progressed, no further
subsequent active therapies were administered and patients only received palliative care.

This was considered to be a reasonable assumption given that patients eligible for
pembrolizumab should have previously received treatment with ipilimumab (and a BRAF
and/or a MEK inhibitor if the patient was BRAF"®® mutation positive) and, therefore, the only
subsequent remaining treatment administered in UK clinical practice would be systemic
therapy (i.e. mostly dacarbazine), which has not demonstrated an improvement in OS when
compared to BSC without systemic therapy (see sections 4.10.4 and 5.2.4 for further

details).

The definition of the health states used in the model was based on the definitions
conventionally used in oncology clinical trials and, specifically, the ones used in the
pembrolizumab KEYNOTE-002 trial:
= Progressive disease was defined following the RECIST 1.1 criteria, i.e., at least a
20% increase in the sum of diameters of target lesions, and an absolute increase of
at least 5 mm, or appearance of one or more new lesions.’*
= Non-progressive disease reflected patients being alive and not in progressive
disease (which included patients with complete response, partial response and stable
disease).
= Death (absorbing health state)

5.2.3 Key features of the de novo analysis

Table 59: Features of the de novo analysis

Factor Chosen values | Justification

Time horizon | 30 years Lifetime horizon for the defined target population™ (1.1% of
patients alive after this period)

In line with previous advanced melanoma submissions***°

Sufficient to model the patterns of treatment administration,
transitions to disease progression and OS

In line with previous advanced melanoma NICE
submissions™ %!

Cycle length 1 week

Not applied to
costs and health

Half-cycle effects in the . 1516
. . Irrelevant, given cycle length
correction base case but in
sensitivity
analysis
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Were health Yes NICE reference case™
effects
measured in
QALYSs; if not,
what was
used?

Discount of Yes NICE reference case™
3.5% for
utilities and
costs

Perspective Yes NICE reference case”™
(NHS/PSS)

PSS, personal social services; QALYs, quality-adjusted life years

5.2.4 Intervention technology and comparators

The intervention (i.e. pembrolizumab) was implemented in the model as per the anticipated

licence and dose (i.e. 2 mg/kg as an IV infusion over 30 minutes every 3 weeks [Q3W]).

BSC was considered to be the most appropriate comparator for pembrolizumab in this
indication as patients eligible for pembrolizumab would have already received all possible
alternative treatments for metastatic melanoma which are known to impact survival (see
sections 4.2.1 and 4.10.1). Dacarbazine was considered to be part of BSC (see sections
4.2.1 and 4.10.1).""? A more detailed description of the systemic therapies considered as

part of BSC is presented in section 5.5.5.

5.2.5 Discontinuation rules

Patients should be treated with pembrolizumab until disease progression or unacceptable

toxicity.
5.3 Clinical parameters and variables

5.3.1 Clinical data incorporated in the model

Data from the Phase Il randomised-controlled KEYNOTE-002 trial was used to estimate the
patients’ baseline characteristics, the proportion of patients under the different health states,
the proportion of patients experiencing AEs and the utilities used to populate the model. The
licence for pembrolizumab is anticipated to cover the population of patients who are
ipilimumab-treated. It was deemed inappropriate to pool data from the KEYNOTE-002 trial
with that from the uncontrolled, phase | clinical trial KEYNOTE-001 (see Table 39 and Figure
21 of sections 4.9 for further details). Therefore, only KEYNOTE-002 data was finally

incorporated into the economic model. This was deemed a conservative approach given the
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lower treatment effect observed among patients treated with pembrolizumab in KEYNOTE-
002.

KEYNOTE-002 studied a subset of patients eligible for pembrolizumab and who had been
previously treated with ipilimumab. To assess the impact of this, a Cox-proportional hazards
model was implemented. Since there were no ipilimumab-treated patients in the KEYNOTE-
001 trial that had been treated with the 2 mg/kg dose, ipilimumab-treated patients from part
B1 were compared to those ipilimumab-refractory patients from part B2 from KEYNOTE-001,
given that all these patients were treated with the same dose and at a similar frequency
(10mg/kg every 3 weeks; see Table 60).

Table 60: Cohorts compared in the assessment of the impact of refractoriness on
outcomes®*®

Cohort from KEYNOTE-001 Ipi-refractory Ipi-treated | Included
Part B1 10 mg/kg Q2W 0 16 No
Part B1 10 mg/kg Q3W 0 32 Yes
Part B2 10 mg/kg Q3W 84 0 Yes
Part B2 2 mg/kg Q3W 89 0 No

No significant difference was seen between the populations in terms of PFS (HR = 1.25;
95% CI: 0.70, 2.21; p = 0.45). This supports the results from the model applied to the wider
population (see Figure 27). On the other hand, a significant difference was observed in
terms of OS (HR = 2.40; 95% CI: 1.04, 5.51; p = 0.04), which demonstrated that a longer
survival can be expected within the wider population compared to the population included
within the KEYNOTE-002 trial (see Figure 28).

The cost-effectiveness model presented here used a combination of KEYNOTE-002 data for
the first year (where there was a higher percentage of patients surviving and a potential
underestimation of OS given the refractory nature of the patients), and external data, more in
line with the population anticipated as part of the license. Consequently, the projected OS

may somewhat underestimate the total OS of patients treated with pembrolizumab.
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Figure 27: PFS comparison among the ipilimumab-treated patients (10mg dose) in KEYNOTE-
001 (Part B1l) and ipilimumab-refractory populations treated with pembrolizumab (10mg
treatment arm) in KEYNOTE-002
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Figure 28: OS comparison among the ipilimumab-treated patients (10mg dose) in KEYNOTE-
001 (Part B1l) and ipilimumab-refractory populations treated with pembrolizumab (10mg
treatment arm) in KEYNOTE-002
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Due to the immaturity of the OS data in the KEYNOTE-002 trial, alternative methods to the
standard parametric curve fit were required to extrapolate survival beyond the trial period.
On the basis of the available data, pembrolizumab has been shown to achieve similar
outcomes® as those reported by patients treated with ipilimumab in 2™ line.®® This is
expected given that pembrolizumab presents a similar mechanism of action to that of
ipilimumab. Consequently, it should be expected that pembrolizumab will show a similar
survival profile to ipilimumab in the long-term. This survival profile of ipilimumab showing a
long-term benefit has been previously recognised by NICE." A pooled analysis of individual

patient data derived from ten prospective and two retrospective studies evaluating long term
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outcomes associated with treatment with ipilimumab has been recently published. The study
demonstrated a survival benefit plateauing at 3 years out of 10 years (the extent of the data
available for analysis).? Making use of the previous information, pembrolizumab OS was
extrapolated in the base case analysis. A summary of the clinical evidence used for
pembrolizumab in the model and the corresponding strengths and weaknesses is presented

in Appendix 15.

Survival associated with BSC was available from three key sources: the KEYNOTE-002 trial
comparator arm, the MDX010-20 trial comparator arm (i.e. gp100) obtained from TA268*
and the Korn dataset.” Within the model it was assumed that all chemotherapies had equal
efficacy in terms of PFS and OS. This was in line with previous clinical advice received
within the NICE submission for ipilimumab administered as 1% line,” where clinicians stated
that dacarbazine would not be expected to be associated with increased survival compared
to no treatment and that treatment was given primarily for symptom relief. This assumption
was supported by the outcomes within these three datasets, which showed similar efficacy
when differences in patient characteristics were adjusted for using the Korn algorithm.”

These approaches are described in more detail in section 5.3.2 and 5.3.3 below.

5.3.2 Estimation of the proportion of patients by health state derived from the clinical

data

PFS

Our modelling approach relies on data from KEYNOTE-002. As a consequence, the effect of
‘tumour flare’, which will lead to longer post-progression survival, has not been incorporated

(see section 4.3.1 and Appendix 1).
oS

As previously mentioned (see section 4.3), patients included in the control arm of the
KEYNOTE-002 trial who had documented disease progression following chemotherapy
treatment were eligible to cross over to pembrolizumab. As the true survival benefit
associated with pembrolizumab will be diluted due to crossover, conventional survival
analysis will underestimate the survival benefit associated with pembrolizumab. Given the
high level of crossover observed (86/179 patients; 48%), utilising the results of the ITT
analysis for OS in the model was deemed inappropriate as the majority of patients in the

chemotherapy arm of the trial received pembrolizumab.

Crossover in KEYNOTE-002 was typically related to disease progression and therefore non-

random. Failure to account for non-random crossover was expected to overestimate OS in
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the control arm even if there was an underlying clinical benefit from the investigational
treatment. This was demonstrated by the fact that the median OS in the chemotherapy arm
was 11.4 months, which was much higher than that previously observed among metastatic
melanoma patients treated with chemotherapy (up to 9 months of median OS).”””® The
NICE Decision Support Unit (DSU)”® recommends the implementation of a variety of
potentially appropriate crossover adjustment approaches when adjusting for this high level of
crossover, taking into account the characteristics of the trial, the switching mechanism, the
treatment effect, data availability and the adjustment method outputs. The methods
recommended by the DSU include: the two-stage approach, the Inverse Probability of
Censoring Weights (ICPW) method and the Rank Preserving Structural Failure Time
(RPSFT) model. All these methods were implemented as part of this submission and their
appropriateness assessed (see Table 61 and section 4.7).

The first step to identify the relevant method to adjust for crossover among the RPSFT, two-
stage and IPCW methods was to assess the treatment switching mechanism. Given that
switching from the chemotherapy arm to the pembrolizumab arms in KEYNOTE-002 was
determined by disease progression and the potentially relevant confounders were measured
until this point, the two-stage approach appeared to be the most appropriate, since this
method is valid when switching occurs after a specific disease-related time point (such as
disease progression) and the relevant confounders are measured until this point in time.™
The RPSFT method is based on the assumption that a ‘common treatment effect’ exists,
while this assumption may not hold in practice since switchers to the pembrolizumab arms
may experience a different treatment effect when they progress than that experienced by

patients initially allocated to the pembrolizumab arms.

Based on the small sample size (compared to the observational datasets for which the IPCW
was designed) and the high proportion of patients switching to pembrolizumab (48% of the
total number of patients in the chemotherapy arm and 70% of those eligible for switching up
to the point of the 1A2; see Figure 29), it was uncertain whether the IPCW method could be a
potentially valid, alternative method to adjust for crossover and would result in clinically valid

results.®

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 151 of 229





Figure 29: Disposition

Control Group
n=179

of patients in the KEYNOTE 002 control group according to crossover

Crossed Over to
MK-3475 2mg/kg

n=46

Crossed Over to

Did not cross over

MK-3475 10mg/kg
n=40

n=93

Violated one or more qualifying
crossover condition but crossed
over

n=7

Met all qualifying crossover
conditions

n=39

Table 61: Methodologies for crossover adjustment

Eligible for crossover
n=36

Approach Description Comments on suitability
two-stage e Assumes a secondary baseline can be Suitable - as the potential to
method defined at which point patients are at risk | switch is determined by

of crossover (e.g. on progression) disease progression and

e Assumes no unmeasured confounders at | potential confounders are
the point of the secondary baseline measured until this point

e Assumes the RCT is appropriately
randomised up until the point of disease
progression

IPCW e Assumes no unmeasured confounders Potentially less suitable —

e Fails if there are any covariates which uncertainty around the
ensure (that is, the probability equals 1) relatively small sample size
that treatment switching will or will not within the trial (n = 359) and
occur the relatively high proportion of

e May become less stable and confidence patients switching over those
intervals may become wide with small eligible to switch
datasets (compared to the large
observational datasets for which this
method was defined) or with high levels of
crossover

RPSFT e Assumes treatment effect is equal for all Least suitable — as in reality

patients no matter when the treatment is
received

e Assumes no differences between the
treatment groups, apart from treatment
allocated

treatment effect may be
dependent upon progression
status

IPCW: inverse probability of censoring weights; RPSFT: rank preserving structural failure time model; SNM:
structural nested models.
Source: Derived from Latimer 2013%
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Several factors contributed to the final conclusion that the results of the RPSFT method are
invalid. Firstly, the method seemed to fail to adjust for crossover, as demonstrated by the
similarity between the curves obtained for the control arm before and after the RPSFT
correction was applied (see Figure 10 and Figure 11 in section 4.7). The median RPSFT-
adjusted OS was 11.1 months, while that historically associated with metastatic melanoma is

up to 9 months, as previously mentioned.””"

The results of the RPSFT method also imply that patients on pembrolizumab die more
quickly post-progression than those on chemotherapy, while there is not a clinical rational for
this effect. Figure 30 shows that the post-progression survival is similar for the two treatment
arms (even when patients on the chemotherapy arm had access to alternative active
treatment with pembrolizumab) for the initial period after progression, where results were
most reliable and least confounded by crossover. This confirmed that patients on
pembrolizumab did not die more quickly post progression than those on chemotherapy.

Figure 31 presents the post-progression survival curves for the pembrolizumab and
chemotherapy arms of the KEYNOTE-002 trial. The chemotherapy arm is stratified
according to whether patients crossed over to pembrolizumab. Patients receiving
chemotherapy who did not crossover to pembrolizumab experienced a shorter survival than

those receiving pembrolizumab or crossing over to pembrolizumab (see Figure 31).

The adjusted results estimated by the RPSFT method were therefore considered to be
implausible and not in line with either observed data or the results of the IPCW and two-
stage methods (see below). Therefore, the RPSFT method has not been incorporated as

part of the cost-effectiveness analysis.
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Figure 30: Post-progression survival (after implementing RPSFT)
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Figure 31: Post-progression survival for the intervention group and the control group (the
latter according to whether patients crossed over or not)
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The two-stage crossover analysis’®*

gave clinically valid results. Two models were run, one
which adjusted for all potentially relevant covariates (including: ECOG, tumour size, LDH,
BRAF status, melanoma stage and age; see Figure 13) and a second, simple model which
only incorporated ECOG, as this was the only covariate which met the criteria for statistical

significance (see Figure 12). Both models demonstrated a separation between the
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pembrolizumab and the adjusted control arms, and led to similar results (see Table 25).
Moreover, the median OS obtained from the two-stage adjustment was approximately 7.9
months (see Table 26). These results were in line with what would be expected from
metastatic melanoma patients treated with chemotherapy based on available evidence.””"
Patients treated with chemotherapy presented therefore a median OS that was 3.5 months

shorter than that for patients treated with pembrolizumab.

The adjusted OS obtained for the control group using the two-stage adjustment algorithm
was validated using the Korn algorithm.” This algorithm was used to create an OS curve
that reflected the characteristics of patients in the control arm of the KEYNOTE-002 trial. The
generated curve served as a historical benchmark for the adjusted OS data generated with
the two-stage algorithm for the control arm. As can be seen from Figure 32, the adjusted OS
for the KEYNOTE-002 control arm, generated with the two-stage approach, presented a high
degree of similarity with the predicted OS using the Korn algorithm.”®

Figure 32: Comparison of the adjusted OS using the two-stage approach vs. the Korn data”®
(adjusted to reflect the characteristics of KEYNOTE 002 patients)
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IPCW was originally designed for use with large observational datasets and was therefore
expected to be less appropriate for the crossover adjustment of the KEYNOTE-002 trial.
Missing data for the analysis was dealt with by applying the last observation carried forward
approach. The hazard ratio produced from the IPCW crossover analysis was 0.677 (95% CI:
0.478, 0.959; se = 0.178). These results were consistent with those from the two-stage

method (see Table 25) indicating that despite the limited sample size available from the trial,
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the high proportion of patients crossing over and the missing data, the IPCW method

appears plausible.

After applying these alternative crossover adjustment methods, the two-stage crossover
approach was deemed to be the most appropriate, as described above. Therefore, this
approach was used in the base case analysis. The two-stage full covariate adjustment

model was used as this was the more conservative of the two models applied.

5.3.3 Extrapolation

Standard parametric curve fitting of the PFS and OS data derived from the KEYNOTE-002
trial was initially considered for the extrapolation of the data in the long term. The survival

2 and all standard

curve fitting was carried out in line with the NICE DSU guidelines,®
parametric models (exponential, Weibull, Gompertz, log-logistic and log-normal) were
considered and compared.”* The fit of the alternative models was assessed both by
considering internal and external validity (i.e. how well they fitted the observed data and the

plausibility of the extrapolated results, respectively).
PES

In KEYNOTE-002 the first radiological tumour response assessment was performed in week
12. This resulted in a protocol-driven drop of PFS between weeks 12 and 13, and made it
challenging to fit the standard parametric curves to the pembrolizumab and chemotherapy
PFS data in order to extrapolate beyond the trial period (see Appendix 16). Therefore, a two-
part curve fit was applied to the PFS data to account for this: KM curves were used until
week 13 and then a parametric curve fit was used beyond this time point. The assumption of
proportional hazards was tested using the Schodefeld residual test. The test result (p =
0.969) does not rule out using the proportional hazard ratio assumption. Additionally, the
proportional hazard assumption could not be rejected based on a visual inspection of the
two-residual plot (see Figure 33). The confidence bands were considerably wide and a
potential turning point around week 20 could not be confirmed. Therefore, a pooled model
was used for all the arms included in the KEYNOTE-002 clinical trial for the projection of the

PFS using a 2-part extrapolation.
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Figure 33: Two-residual plot

Time

Table 62 reports the Akaike’s Information Criterion (AIC) and the Bayesian Information
Criterion (BIC) for the second part of the two-part curve fit for PFS for pembrolizumab and
BSC. According to both the AIC and the BIC criteria, Gompertz was the best fit to the PFS
data for pembrolizumab and Log-logistic the best fit to the BSC PFS data, independently of

the criteria used.

Table 62: AIC and BIC for PFS curve fit for week 13+

Model for pembrolizumab and
BSC for week 13+ (to use in
the 2-part extrapolation)
Model AlC BIC
Exponential 1045 1044
Weibull 1044 1047
LogNormal 1052 1055
LogLogistic 1047 1050
Gompertz 1029 1044

AIC; Akaike information criterion. BIC; Bayesian information criterion

The curve fits for pembrolizumab and BSC are presented in Figure 34 and Figure 35,
respectively. Following visual inspection of the curves, Gompertz was selected to be the best
fitting curve for pembrolizumab due to its AIC and BIC values and the curve being clinically
as expected. As previously mentioned (see section 5.3.2), using PFS to represent disease
status within the model may underestimate pre-progression survival and overestimate post-

progression survival; therefore, it may not fully capture the impact of treatment.
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Figure 34: PFS in the pembrolizumab arm
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Figure 35: PFS in the chemotherapy arm
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The OS data in the KEYNOTE-002 trial was immature (see section 4.7). Moreover, the

standard parametric curve fitting resulted in survival estimates that were mostly not clinically
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plausible, as long-term survival for pembrolizumab was projected below what would be
expected with standard chemotherapies/no treatment (see Appendix 16). This was
consistent with the findings from the previous submissions for ipilimumab, both administered
as 1% and a 2™ line treatment. In these submissions the ‘best-fit' standard parametric curves
did not fit the KM data particularly well and the approach was considered to be inappropriate
to project OS in the long term for immunotherapies.'” Therefore, it was deemed
inappropriate to use a standard parametric curve fit based only upon within trial data.

Alternative methods to the standard parametric curve fit were considered to extrapolate
survival beyond the trial period. A summary of the options considered is presented in Table
63 and a more detailed discussion is presented below.

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 159 of 229





Table 63: Summary of extrapolation options for pembrolizumab and comparator arm

Pembrolizumab

Comparator

Trial data + ipilimumab extrapolation from Schadendorf 2015 (relative rate of
survival)
PFS KM data from the KEYNOTE-002 trial is used for the first 12 weeks, and a parametric
curve (best fit: Gompertz distribution) is fit to the KEYNOTE-002 pembrolizumab arm from
week 13.
For OS, KM data from the KEYNOTE-002 trial is used for 1 year (number at risk = 22/
180); then, a curve made of the ipilimumab survival curve (as published in Schadendorf
2015°%) is used until year 10; registry data is used thereafter,”” using conditional
probabilities, assuming the same percentage of patients die. As the registry data’’ only
reports melanoma specific mortality, background survival is applied on top of this.*
Summary of the data used for OS:

e (0tolyear— KEYNOTE-002 trial data

e 1 yearto 10 years — Schadendorf data (previously treated)

e 10 years + - Balch 2001 registry data + general population mortality

Chemotherapy from KEYNOTE-002, two-part curve fit

PFS KM data from the KEYNOTE-002 trial is used for the first 12
weeks. A parametric curve (best fit: Gompertz distribution) is fit to
the chemotherapy arm of the KEYNOTE-002 trial from week 13.
For OS, survival is modelled based upon the curve fit selected for
pembrolizumab adjusted for crossover using the two-stage
method. No external data is used outside of the trial.

Trial data + ipilimumab extrapolation from MDX010-020 (using relative rate of
survival)

PFS KM data from the KEYNOTE-002 trial is used for the first 12 weeks, and a parametric
curve (Gompertz distribution) is fit to the KEYNOTE-002 pembrolizumab arm from week
13.

For OS, the KM data from the trial is used for 1 year (number at risk = 22/ 180); then, the
ipilimumab survival curve, as published in TA268 (i.e. MDX010-20 trial KM + curve fit +
Balch 2001 registry data) is appended, using conditional probabilities, assuming the same
percentage of patients die. As the registry data’’ only reports melanoma specific
mortality, background survival is applied on top of this.*?

Summary of the data used for OS:

0 to 1 year — KEYNOTE-002 trial data

1 year to 1.5 years — MDX010-020 KM data

1.5-5 years — curve fit to MDX010-020 data

L]
[ ]
[ ]
e 5Syears + - Balch 2001 registry data + general population mortality

gp100 from MDX010-020 trial as a proxy for BSC
For PFS, the gp100 PFS curve published in TA268" is used.
For OS, the gp100 survival curve published in TA268" (i.e.
MDX010-20 trial KM + curve fit + registry data) is considered,
using conditional probabilities and assuming the same percentage
of patients die.
Curves have been adjusted for differences in patient
characteristics across trials using the Korn algorithm as per
TA319.7
Summary of the data used for OS:
e 0to1lyear— MDX010-020 gp100 KM data
e 1-5years — curve fit to MDX010-020 data
e 5years + - Balch 2001 registry data + general population
mortality
e Korn model to adjust for differences in patient
characteristics

HR using KEYNOTE-002 on external data
PFS KM data from the KEYNOTE-002 trial is used for the first 12 weeks, and a parametric
curve (Gompertz distribution) is fit to the KEYNOTE-002 pembrolizumab arm from week

Korn dataset (OS only)
For OS, the published Korn survival curve is considered.
Curves have been adjusted for differences in patient
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Pembrolizumab

Comparator

13.

For OS, the hazard ratio between the pembrolizumab and the chemotherapy arms from
the two-stage crossover analysis is applied to a selected external dataset (gp100 from
MDX010-020).

characteristics across trials using the Korn algorithm as per
TA319.°
Summary of the data used for OS:
e (0tob5 years — Korn KM data
e 5years + - Balch 2001 registry data + general population
mortality
Korn model to adjust for differences in patient characteristics

Trial data + ipilimumab extrapolation from Schadendorf 2015 — Treatment naive
cohort (relative rate of survival)

PFS KM data from the KEYNOTE-002 trial is used for the first 12 weeks, and a parametric
curve (best fit: Gompertz distribution) is fit to the KEYNOTE-002 pembrolizumab arm from
week 13.

For OS, KM data from the KEYNOTE-002 trial is used for 1 year (number at risk = 22/
180); then, a curve made of the ipilimumab survival curve (as published in Schadendorf
2015 for treatment-naive patients®) is used until year 10; registry data is used thereafter,’’
using conditional probabilities, assuming the same percentage of patients die. As the
registry data’’ only reports melanoma specific mortality, background survival is applied on
top of this.

Summary of the data used for OS:

. 0to 1 year —- KEYNOTE-002trial data
. 1 year to 10 years — Schadendorf data (treatment-naive patients)
. 10 years + - Balch 2001 registry data + general population mortality

This is based upon clinical advice that long-term survival with pembrolizumab would be
expected to be at least as good or better than that seen with ipilimumab.
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Approaches followed to extrapolate pembrolizumab in the long-term

1) Using the ipilimumab long-term survival curve from Schadendorf (2015)®

(assuming the same relative rates of survival)

Since pembrolizumab is an immunotherapy like ipilimumab, it is expected that it would have
a similar survival profile in the long-term.® This is in line with both clinical opinion received by
MSD and the results currently available from KEYNOTE-002?° and KEYNOTE-006 trials,™

as described below.

Although patients included in KEYNOTE-002 had a poorer prognosis than those in MDX010-
020 (particularly in terms of performance status and severity of metastasis; see Table 64),
median PFS, median OS and PFS at 6 months were similar across both groups of patients,
with a trend in favour of the patients treated with pembrolizumab (see Table 65). PFS has
been found to be a robust surrogate for OS in dacarbazine-controlled trials in metastatic
melanoma and this association is expected to hold for other treatments.’* Therefore, the
PFS results observed for pembrolizumab in the short term are expected to be observed for

OS in the longer term.

Table 64: Comparison of baseline characteristics of patients included in KEYNOTE 002 and
MDX010-020

Pembrolizumab Ipilimumab
KEYNOTE-002% MDX010-020%
2mg 10mg Chemotherapy Ipi+GP100 Ipi GP100

N 180 181 179 403 137 136
Male (%) 57.80%  60.20% 63.70% 61.30% 50.10%  53.70%
Age mean 59.50 60.10 60.50 55.60 56.80 57.40
ECOG 0 (%) 54.40% 54.10% 55.30% 57.60% 52.60%  51.50%
ECOG 1 (%) 44.40%  45.90% 44.70% 41.20% 46.70%  44.90%
M1lc stage at entry (%) 82.20%  82.90% 82.10% 70.70% 73% 72.10%
Elevated LDH (%) 42.80%  40.30% 38% 37% 38.70%  38.20%

Table 65: Comparison of results from KEYNOTE 002 and MDX010-020

Pembrolizumab KEYNOT-002°"2 Ipilimumab MDX010-020%
2mg 10mg Chemo Ipi+GP100 Ipi GP100
Median OS 11.4 12.5 11.6 10 10.1 6.4
Median PFS 2.9 2.9 2.7 2.76 2.86 2.76
PFS rate at 6 34.30% 37.70% 15.60% _17% _20% _ 5%

months
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Additionally, the results of the KEYNOTE-006 trial demonstrated that pembrolizumab met its
two primary endpoints of significant improvement in PFS and OS (see section 4.7).2° On this
basis, the expectation is that pembrolizumab will deliver a greater proportion of patients

surviving in the longer term compared to ipilimumab.

Under this modelled extrapolation scenario, the KM data from the KEYNOTE-002 trial until 1
year (number at risk = 22/ 180) was used. A curve consisting of the long-term ipilimumab
survival data® was appended until year 10 (considering only the data derived from patients
who had been previously treated). Thereafter, registry data’’ was used (see Appendix 17 for
the published curve fits).? Based on the proportion of patients in these stages in the
KEYNOTE-002 trial, the stage IlIC and the stage IV data from the registry data were
combined, following the approach previously implemented in TA319. % The registry data only
reported melanoma specific mortality; therefore, background survival was applied in
addition.®* An implicit assumption under this extrapolation scenario was that all patients
surviving until 1 year in the pembrolizumab trial had the same future survival prospects (i.e.
conditional survival probability) as that seen in the ipilimumab trials for patients previously
treated. Clinicians indicate they believe that a larger proportion of patients can be expected

to survive in the longer term with pembrolizumab.

Based on clinical input, we have modelled the treatment naive cohort curve from
Schadendorf 2015° as a sensitivity analysis given that it shows a greater proportion of
patients surviving than for the previously-treated population, thus modelling their

expectations of pembrolizumab.

2) Extrapolation of pembrolizumab using the ipilimumab survival curve from

TA268 (assuming the same relative rates of survival)

The published survival curves from TA268" using data from the MDX010-20 clinical trial
were also used as an alternative option for extrapolation. In this extrapolation approach the
KM data from the KEYNOTE-002 trial until 1 year (number at risk = 22/ 180) was used; then,
the ipilimumab survival curve was appended as published in TA268" (i.e. by using KM data
from MDX010-020 for 0 to 18 months, then the curve fit from 18 months to 5 years, followed
by registry data’’ from year 5 onwards) using conditional survival probabilities, as noted
above. As the registry data’’ only reported melanoma specific mortality, background survival

was applied on top of this.*

3) HR using KEYNOTE 002 crossover analysis applied to external data
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The HR between the pembrolizumab and chemotherapy arms from the two-stage crossover
analysis was applied to two long-term external datasets in an alternative extrapolation
scenario to represent the expected chemotherapy outcomes reflected as BSC (using either
gp100® or the Korn dataset’®). External comparator datasets have been adjusted to the
patient characteristics in the KEYNOTE-002 trial using the Korn algorithm.”® This is applied
by calculating a HR from the patient characteristics from the external trial and the

coefficients published in the study (see Table 66).”

Table 66: Korn model for adapting MDX010-20"

Coefficient MDX010-20
Male 0.248 61%
ECOG1 0.436 41%
ECOG2+ 0.948 1%
M1lb + Mlc 0.421 89%
Brain Metastases 0.304 12%
Hazard Ratio 0.9821

Figure 36 compares the overall survival curves for all the extrapolation approaches

implemented to estimate the OS of pembrolizumab.
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Figure 36: Comparison of all OS extrapolation approaches
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Approaches followed to extrapolate BSC in the long-term

The model allowed for alternative sources of efficacy to be used to estimate BSC survival,

including:

1) _Using the chemotherapy comparator arm from KEYNOTE-002 trial

As mentioned above, a two-part curve fit was applied to the chemotherapy PFS data by
using the PFS KM curve until week 13 and thereafter a parametric curve fit (Gompertz being
the best fit), so that the protocol-driven drop happening between weeks 12 and 13 could be
accounted for. To extrapolate the OS associated with BSC, the HR obtained from the two-
stage crossover adjustment was applied to the pembrolizumab projected data (see Table
25). This was the base case included in the model.

2) Using gp100 from the NICE submission for ipilimumab in 2™ line (TA268)"

The MDX010-20 trial comparator arm from the ipilimumab 2™ line submission (i.e. gp100)*

was also used as an alternative, potential proxy for the BSC arm in the cost-effectiveness

analysis.

The KM curves for OS and PFS from the gp100 arm assessed in the MDX010-020 trial were
digitised. The PFS curve was extrapolated using the parameters published in TA268." The
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OS curve was applied in the same way as the three-part curve published in TA268,* that is,
by fitting an exponential curve using the published parameters and then registry data after 5
years.”” The gp100 curves were adapted using the Korn algorithm to adjust for the difference
in patient characteristics between the two trials. "® Using gpl00 as a proxy for BSC
presented the advantage that the MDX010-020 trial was also conducted in patients who had
received previous treatment but a longer follow-up was available from the trial data (up to 5
years); moreover, the use of this methodology for extrapolation has been previously
accepted by NICE.*

This approach was considered to be conservative compared to using the Korn data, the
other alternative external source of data available (see Figure 37).

3) Using the Korn data set (for OS only) "®

The Korn dataset represents the natural survival of patients with metastatic melanoma
treated with chemotherapy and was used as an alternative representation of the BSC OS
data. This approach assumed that patients who had previously received ipilimumab would
present a similar survival to that of historical patients who had not received this treatment.
This dataset contained the greatest length of follow-up from the largest number of patients
(n=2100; length of follow-up = 5 years).
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Figure 37: Comparison of possible comparator curves
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When the survival curves obtained from the gp100, Korn and chemotherapy trial data were
compared, all three curves showed a very similar profile for the first year (see Error!
eference source not found.). This validates both the assumptions made in terms of equal
efficacy for chemotherapy regimens and the validity of the estimated hazard ratio for

chemotherapy compared to pembrolizumab derived using the two-stage crossover method.

In the long term projection of BSC using KEYNOTE-002 relies on the assumption of
proportional hazards for chemotherapy compared to immunotherapy. Long-term survival with
chemotherapy has never been attributed to chemotherapy and is instead thought to be down
to the body’s natural immune system. Immunotherapy works by activating the immune
system, thereby simulating the same type of response but in a greater proportion of patients.
In the short-term the assumption of proportional hazards was confirmed as comparison of
outcomes with gp100 and chemotherapy using a proportional hazards approach indicated
nearly identical survival profiles. It is likely that in the long-term the assumption of
proportional hazards overestimated the benefits of chemotherapy; therefore, this approach
was considered to be conservative. Long term data for gp100 and the Korn curves showed a
very similar efficacy profile. The curve from the KEYNOTE-002 trial data was, however, used

in the model base case as the more conservative approach (see Figure 37).
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5.3.4 Input from clinical experts

Three leading melanoma clinical experts were consulted to discuss the validity of the
approach used to modelling PFS and OS, and the clinical plausibility of the projections from
the clinical trial data, in addition to the results obtained to adjust for crossover. No
guestionnaires, individual interviews or Delphi techniques were needed since no estimation
of specific clinical parameters was required (given that data and assumptions used were
derived from available clinical evidence). There was general agreement that it was

reasonable to assume the following:

= Similar survival to that observed from the long-term follow-up of patients treated with
ipilimumab in second or subsequent treatment lines.® The actual expectation is that
pembrolizumab will result in a higher proportion of patients surviving over time
compared to ipilimumab, as demonstrated by the preliminary results of the
KEYNOTE-006 trial. The study was stopped early since it met its two primary
endpoints of PFS and OS. Given the lack of long term data for pembrolizumab it was
deemed appropriate to remain conservative in the base case and assume similar
outcomes to those of ipilimumab. A best-case scenario was considered in the
sensitivity analysis using the ipilimumab long-term data from the treatment-naive

population.
= The projections obtained appeared clinically plausible.

= The clinicians accepted that there was a need to adjust for crossover. They were
unable to recommend a method based on lack of knowledge in the area but
expected to see a survival benefit demonstrated for pembrolizumab once the

adjustment was undertaken.

The selection of the clinicians was based upon availability given the short time frame
between developing the model and the submission deadline. Each clinician volunteered for
no payment to review the proposed approach and provide validation. Although not a random
selection, the clinicians worked in three different widely separated centres in England. They
all currently treat patients with metastatic melanoma and have experience of using
ipilimumab in practice and pembrolizumab either as an investigator for a clinical trial or
through EAMS.
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54 Measurement and valuation of health effects

The burden of metastatic melanoma from the patient perspective has been evaluated in
several clinical trials.*” The immediate period following diagnosis was often associated with
high levels of HRQL impairment. Patients report experiencing more pain, less energy and
more interference of social activities. Acute survival is followed by extended survival, which
is dominated more by fears of recurrence and less by the physical limitations of the cancer.*’
The most common patient-reported, HRQL impairments are elevated pain and fatigue.*

Treatment related toxicities can also have an impact on quality of life with symptoms such as
diarrhoea, nausea, stomatitis, hair loss and flu-like syndrome being associated with many

treatments given for advanced melanoma.®

HRQL is often similar to the expected quality of life of members of the general population

until the months immediately prior to end of life.®" %

A patient’s utility would be expected to increase or remain the same if the patient survives in
the long-term due to clinical improvement.*” %% For patients who do not become long-term
survivors quality of life has been shown to decrease with a large reduction in patient quality

of life seen in the month prior to death.***%

5.4.1 Health-related quality-of-life data from clinical trials

The only trial assessing pembrolizumab and evaluating HRQoL was the KEYNOTE-002 trial.
Therefore, all trial-based HRQoL analyses conducted for the purpose of the economic

section were derived from this trial.

Method of elicitation/Method of valuation/Point when measurements were

made/Consistency with reference case/Appropriateness for cost-effectiveness

analysis/Results with confidence intervals

In the randomised phase Il study (KEYNOTE-002), changes from baseline in the HRQoL for
ipilimumab refractory patients treated with pembrolizumab were compared to those from
patients treated with chemotherapy. Patient reported outcomes, measured with EQ-5D and
European Organisation for Research and Treatment Cancer Quality of Life Questionnaire
(EORTC QLQ-C30), were assessed at the following time points: baseline-cycle 1 (week 0),
cycle 2 (week 3), cycle 3 (week 6), cycle 5 (week 12), cycle 9 (week 24); cycle 13 (week 36),
end of chemotherapy/pre-crossover; discontinuation/end of treatment; safety follow up
(approximately 30 days after the last dose of study drug or before the initiation of a new

antineoplastic treatment, whichever comes first).
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EQ-5D is the most common generic preference-based measure (PBM).*** Evaluation of
HRQoL using EQ-5D directly from patients is consistent with NICE reference case and is

used in the cost-effectiveness model.'*?

The EORTC QLQ-C30 is a condition specific-measure and is one of the most commonly
used in cancer. However it cannot be used directly in economic evaluation as it does not
incorporate preferences and would need to be converted using an algorithm.*** EQ-5D data
have been derived from the KEYNOTE-002 clinical trial; therefore, there was no need to
map the EORTC QLQ-C30 values collected in the KEYNOTE-002 to EQ-5D.

The PRO analyses are based on the FAS population. Results for both EQ-5D and EORTC
QLQ-C30 questionnaires reported below were based on the second interim analysis of
KEYNOTE-002 (data cutoff date: 12 May 2014). Results are presented across this section
for pembrolizumab 2mg/kg Q3W (anticipated licenced dose; and dosage relevant to this
submission) versus the comparator of interest (investigator choice chemotherapy). More
details relative to the statistical analysis performed on EQ-5D with the corresponding results
are provided in Appendix 20.

EQSD:

The proportion of missing reported EQ-5D data is lower than 10%. Therefore complete case

analyses were used to assess HRQL.

Utilities were calculated based upon both time to death and progression-based health states.
UK preference-based scores were used for all patients analysed from the KEYNOTE-002
clinical trial. The UK scoring functions were developed based on the time trade-off (TTO)

103

technique (see Appendix 20).

A diagnostic analysis conducted to compare baseline EQ-5D utility scores, collected at the
1% visit (treatment cycle 1), showed that there was no significant difference in baseline

utilities across the three treatment arms.

As mentioned at the beginning of this section, health related quality of life using EQ-5D data

was collected at different time points, with only one assessment post-progression.

e Time to death utilities

Clinical opinion has suggested that there is a decline in HRQL in the final months of life of
advanced melanoma patients, which may not be appropriately captured solely through the

use of progression-based health state utilities.’® Therefore, alternative approaches to

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 170 of 229





implementing HRQL were used in ipilimumab 1% line (TA319)? NICE submission using time
to death utility values. This approach was accepted as the most preferable in ipilimumab 1%
line submission (TA319).

In the base case scenario, the values used for the time to death utilities in the model were
the pooled values from the 2mg/kg pembrolizumab arm and the chemotherapy arm, as there

was no significant difference in quality of life between the two arms.

In line with the methodology accepted in TA319 2 and clinical expectation that prognosis will
have the greatest impact on patients quality of life, utility values were calculated based upon
time to death with the categories selected derived from those used in TA319 ? (see Appendix
20). Fewer categories were used due to the smaller sample size available within the trial.
Even though the <30 days category has small patients number it was not grouped to another
category as the utility was quite different to those from the other groups.

Utility values are seen to decrease when patients are closer to the time of death. The
analyses of the intervals related to time to death lower than 180 days focused on patients
with observed death dates. The justification to exclude patients whose death dates were
censored was that their EQ-5D values could not be linked to their time-to-death category.
However, for the category of 180 or more days to death, patients with censored death date
of 180 days or longer were also included since their EQ-5D data related to a survival of at

least 180 days, independently of when the death date was censored.

HRQL has been age-adjusted using the values from Kind et al;***

as the average age of
patients increases (up to the 75+ age band) a utility decrement of 0.0038 (from the age of 60
to 75) is applied per year to reflect the natural decrease in utility associated with increasing

age. This decrement was calculated based upon the starting age of patients in the trial.

e Progression based utilities

Utility values were also calculated based upon the trial data for both pre-progression and
post-progression for both treatment arms (Table 67):
e EQ-5D scores collected at all visits before the progression date were used to

estimate utility for the progression-free health state.

o EQ-5D scores collected at all visits after the progression date were used to

estimate utility for the progressive state.
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The analyses were undertaken following two different assessment approaches: IRO (by independent review committee and oncologist review)
and INV (by investigator review). The IRO results are reported by both an independent review committee and an oncologist and were therefore

deemed more conservative (Table 67). The utility values obtained from the INV approach are presented in the EQ-5D report that is integrated
in Appendix 20.

Based on the second interim analysis of the KEYNOTE-002 trial, a comparison analysis based on baseline utilities showed that there was no

statistical significant difference across treatment groups so the utilities between the chemotherapy and the pembrolizumab 2mg/kg were pooled
together (Table 67).

Table 67: EQ-5D health utility score analysis based on progression from KEYNOTE-002 trial (by IRO assessment)

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
nt | nf | Mean | SE 95% ClI nt | nt | Mean | SE 95% ClI nt nt | Mean | SE 95% CI
Progression-Free 164 |436| 0.75 | 0.27 | (0.73,0.78) |147| 297 | 0.73 | 0.24 | (0.71,0.76) | 311 | 733 | 0.74 | 0.25 | (0.73,0.76)
Progressive 85 |127| 0.69 | 0.31 | (0.63,0.74) |102| 139 | 0.68 | 0.27 | (0.63,0.72) | 187 | 266 | 0.68 | 0.29 | (0.65, 0.72)

1 n=Number of patient with non-missing EQ-5D index score
1 n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

As in previous melanoma trials, it can be seen that there was not a large difference between pre- and post-progression utilities, indicating that
progression status alone is unlikely to be sufficiently reflective of changes in quality of life. Utilities based upon time to death from the trial

showed much more substantial changes with reduced life expectancy, more in line with clinical expectation.

Progression-based utility values from the KEYNOTE-002 trial were used in sensitivity analysis (i.e. 0.74 for those in the pre-progression health
state and 0.68 for those who have progressed).

EORTC QLQ-C30:

Full EORTC QLQ-C30 results are reported in Appendix 27.
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5.4.2 Mapping

Not applicable as HRQoL was derived from the KEYNOTE-002 EQ-5D data.

Utilities were evaluated using EQ-5D directly from patients from the KEYNOTE-002 trial,
which is consistent with the NICE reference case.

Health-related quality-of-life studies

5.4.3 Systematic searches for relevant HROL data

The relevant HRQL data from the published literature and from unpublished data were
identified through a systematic literature search carried out during the period between 16
July 2014 and 23 July 2014, and updated in March 2015 for advanced melanoma (see
Appendix 19 for more details).

As previously described in section 5.1, the second research questions posed in accordance
with the decision problem was the assessment of HRQL (in terms of utilities) associated with

advanced melanoma.

A comprehensive literature search relative to this research questions was carried out using
the different databases presented in section 5.1: MEDLINE and MEDLINE In-process (using
Ovid platform); EconLit; EMBASE; The Cochrane Library, including the following NHS EED
and HTA database.

Hand searches were also performed, constrained to the most recent 2 years, and focusing
on the following conferences: ASCO, ESMO, ISPOR. In addition to the formal literature
search and hand searches, the NICE website was searched to identify relevant information

from previous submissions not otherwise captured.

Appendix 19 provides details relative the eligibility criteria for the HRQL literature search

along with details of the search strategy for the health related quality of life and utilities.

A total of 860 papers were identified in the HRQL and utilities search (Figure 38).
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Figure 38: PRISMA Diagram: HRQL and Utility studies
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Key: HRQL, Health-related quality of life.

As no study assessing patients previously treated with ipilimumab before entering the study
was identified, the search was widened to patients with advanced melanoma and 11 studies

were identified meeting the inclusion criteria. The list of studies identified is presented in

Table 68.

5.4.4 Provide details of the studies in which HROL was measured

Table 68: Characteristics of the HRQL and utility studies identified

Authors | Date Population Setting | Method of | Utilities included SD/SE/range
derivation or Cl’s
Askew et | 2011 Melanoma us Mapping Stage Ill: 0.85 SD:
al.”’ Stage IlI: the FACT- | stage IV: 0.86 Stage I1l: 0.13
N=100 M to the Stage IV: 0.11
Stage IV: N=71 EQ-5D
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Authors | Date Population Setting | Method of | Utilities included SD/SE/range
derivation or ClI's
Barzey et | 2013 Patients with us Not stated | Complete / partial Lower and
al.'® pre-treated response: 0.88 Upper
advanced Stable disease: Bounds:
melanoma 0.80 Complete /
N=140 Progressive partial
disease: 0.52 response.
Death: 0 0.70-1.00
Stable
disease: 0.64-
0.96
Progressive
disease: 0.42-
0.62
BattZ et 2011 Advanced UK Standard EORTC QLQ-C30:
al.* melanoma Gamble, Pre progression:
SF-36 0.80
mapped to .
the SF-6D g’c;SGt progression:
and the '
EORTC SF-36:
QLQ-C30 Pre progression:
mapped to | 0.64
the Post progression:
EORTC- 0.62
8D
Batty et 2012 Advanced UK EORTC Pre progression:
al.%® melanoma QLQ-C30 | 0.80
mapped 10 | post progression:
the 0.76
EORTC-
8D
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Authors | Date Population Setting | Method of | Utilities included SD/SE/range
derivation or ClI's
Beusterie | 2009 Advanced UK and | Standard UK: SE:
netal.*® melanoma Australi | gamble Partial response: UK:
UK: n=63 a technique | o g5 i
Partial
o was used . ) .
Australia: n=77 - Stable disease: response:
to elicit 13 0.77 0.02
health ' ) '
states from | Progressive Stable
140 disease 0.59 disease: 0.02
respondent | Best supportive Progressive
S care: 0.59 disease: 0.02
All (UK and Best
Australia): supportive
Partial Disease: care: 0.02
0.88 All (UK and
Stable disease: Australia):
0.80 Partial
Progressive Disease: 0.01
disease 0.52 Stable
Best supportive disease: 0.01
care (BSC): 0.52 Progressive
disease 0.02
Best
supportive
care (BSC):
0.02
Diégn et | 2006 Malignant UK EQ-5D 3 months: 0.7734 SD:
al. melanoma: WaSI,UfSEd 6 months: 0.8204 | 3 months:
3 months: Lomi i'gg 12 months: 0.8170 | 0.23744
n=80 . 24 months: 0.8258 | 6 months:
o months: 36 months: 0.8270 2'21618(;]
= , months:
12 months: 48 months: 0.8718 0.21418
n=66 60 months: 0.8493 24 months:
24 months: 0.20847
n=31 36 months:
36 months: 0.13076
n=25 48 months:
48 months: 0.13564
n=12 60 months:
60 months: 0.20560
n=10
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Authors | Date Population Setting | Method of | Utilities included SD/SE/range
derivation or ClI's
Hatswell | 2014 advanced or Patients | Utilities EORTC-8D
etal.'® metastatic enrolled | were Progression:
melanoma at 125 generated Pre-proaression:
centers | from the 0 802 9 '
in 13 ipilimumab ' _
countrie | MDX010- | Post-progression:
sin 20 trial 0.755
North using the Time to death:
America | condition- 180 or more days
, South | specific to death: 0.831
America | EORTC 120 - 179 days to
’ QLQ-C30 | 4 th: 0.771
Europe, | (viathe eatn: b.
and EORTC- 90 - 119 days to
Africa 8D) and death: 0.763
generic 60 - 89 days to
Sl_:-36v2 death: 0.720
(via the 30 - 59 days to
SrFe-fiIrDe)nce death: 0.679
Pbased Under 30 days to
measures death: 0.653
SF-6D
Progression:
Pre-progression:
0.642
Post-progression:
0.612
Time to death:
180 or more days
to death: 0.667
120 - 179 days to
death: 0.616
90 - 119 days to
death: 0.613
60 - 89 days to
death: 0.585
30 - 59 days to
death: 0.557
Under 30 days to
death:0.544
Ho 7get 2010 Advanced Canada | Standard Partial response: SE:
alt melanoma gamble 0.84 Partial
N=87 was used | staple disease: response:
to elicit 0.79 0.02
utilities in Progressive Stable
advanced disease: 0.55 disease: 0.02
melanoma T T
from 87 BSC: 0.54 P.rogresswe
respondent d|Sease: 0.02
S BSC: 0.02
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Authors | Date Population Setting | Method of | Utilities included SD/SE/range
derivation or ClI's
Kirll 8et 2011 Melanoma Time New Diagnoses: New
al. Stage ll: n=8 tradg—off Stage lll mean: Diagnoses:
Stage IV: n=11 g(-:rhn)i e 0.534 Stage Il
q Stage Ill median: mean SD:
and a 0.595 0.291
computer ' Stage Il
based Stage IV mean: of
- 0.693 median IQR:
utility ' 0.275-0.720
generator Stage IV ) '
was used | median:0.731 Stage IV
to elicit Established mean Sb:
utilities of | piagnoses: 0.329
different St " . Stage IV
stages of 0 ggse mearn. median IQR:
melanoma ' ) 0.280-1.00
patients Stage Il median: Established
from 163 0.940 Diagnoses:
;espondent gtgg;a IV mean: Stage Ii
' mean SD:
Stage IV 0.123
median:0.500 Stage Ili
median IQR:
0.897-1.00
Stage IV
mean SD:
0.339
Stage IV
median IQR:
0.246-0.864
Lee et 2012 Previously - UK EORTC Progression Free
al.'® treated QLQ-C30 | Disease: 0.80
metastatic mapped to | progressive
melanoma the Disease: 0.76
N=313 EORTC-
8D
Tromlq?)e 2014 Melanoma Belgium | EQ-5D-5L, | Utilities* Utilities*
et al. patients VAS and Stage IV-T From Stage IV-T
Stage IV-T FACT-M start of treatment from start of
n=41 EQ-5D-5L | 0.583 treatment:
Stage IV-R states into | stage IV-R From | SD: 0.192
n=14 a utility start of remission Cl:
0.796 (0.524;0.642)
Stage IV-R
from start of
remission:
SD: 0.167
Cl:

(0.708;0.883)
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5.4.5 Key differences between the values derived from the literature search and those

reported in or mapped from the clinical trials

Table 68 provides a summary of the studies identified following a systematic literature
search on health related quality of life which identified 11 studies in advanced melanoma.

The utilities coming from the KEYNOTE-002 trial are similar to those found in other trial
based studies. Ipilimumab utilities reported in the previously treated NICE STA submission,*
derived using the EORTC-8D, are slightly higher than the ones reported in the KEYNOTE-
002 trial for both pre-progression and post-progression (Table 69).

Table 69: Comparison of utilities reported used in both ipilimumab previously treated and
KEYNOTE-002 economic models

KEYNOTE-002 - Pooled
(Chemotherapy and 2mg/kg) 2nd line ipilimumab NICE
(Weighted Average) submission (TA268)1
(IRO)(Appendix 20)
Pre-progression 0.74 0.80
Post-progression 0.68 0.76

Other values have been published that are in line with the values previously mentioned. All
these available values from published sources seem to report higher utilities than those
estimated in KEYNOTE-002, which may be due to the poorer prognosis of the patients
included in this trial. As described in the ipilimumab previously untreated NICE STA
(TA319),” Askew et al®’ found an average utility of 0.86 for stage IV patients and Dixon et

al® found an average utility of 0.77 at 3 months and 0.87 at 48 months of follow-up.

Adverse reactions

5.4.6 Describe how adverse reactions affect HROL

Immunotherapy checkpoint inhibitors, such as ipilimumab and pembrolizumab, are
associated with a broad range of adverse events, particularly immune-related, that can affect
the HRQoL of patients, and that can be serious or fatal. Immune-related adverse events
have been reported to be less commonly associated with use of pembrolizumab compared

to other immunotherapies such as ipilimumab.**!

Section 4.12.2 reports the AEOSIs associated with use of pembrolizumab in the 2mg/kg
treatment arm versus chemotherapy in KEYNOTE-002. These results show that overall
16.3% of subjects on the 2mg/kg Q3W pembrolizumab treatment arm were reported to have
any AEOSIs at the time of this analysis. However, most of the cases reported are grade 1-2

severity, with 5 subjects (2.8%) on the 2mg/kg Q3W experiencing grade 3-4 AEOSIs.
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Unfortunately few questionnaires were available in order to be able to undertake direct analysis of the impact of specific AEs on HRQoL directly

from the trial data. Published literature on the impacts of specific AEs has therefore been used in preference within the cost-effectiveness

modelling.

A statistically significant difference in utility has been found for patients experiencing grade 3 to 5 AEs across all treatment arms compared to
patients who did not experience these events. Table 71 reports the EQ-5D utilities from KEYNOTE-002 following assessment by IRO. Analysis
of utilities of grade 3-5 adverse events for patients in progression-free state is presented in Table 70, when patients experience a grade 3-5 AE,

and when they do not.

Table 70: EQ-5D Health Utility Scores in progression-free state: with and without Grade 3-5 AEs (progression by IRO assessment)

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy

nt nf | Mean | SE 95% CI nt nf |Mean| SE 95% ClI nt ni Mean| SE 95% CI

During Grade3-5

AEs 38 79 0.53 | 0.33 | (0.45,0.60) | 38 73 0.61 | 0.30 | (0.54, 0.68) 76 152 0.57 | 0.32 (0.52, 0.62)

Without Grade3-5

AEs 141 | 378 | 0.79 | 0.23 | (0.76,0.81) | 126 | 238 | 0.75 | 0.22 | (0.72,0.78) | 267 616 0.77 | 0.23 | (0.76,0.79)

1 n=Number of patient with non-missing EQ-5D index score
1 n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
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Health-related quality-of-life data used in cost-effectiveness analysis

5.4.7 Definition of the health states in terms of HROL in the cost-effectiveness
analysis.

HRQL utilities based upon time to death decrease over time as patients progress closer to

death. However, progression related utilities do not show a large difference between pre and
post progression utilities, indicating that progression status alone is unlikely to be sufficiently
reflective of changes in quality of life.

5.4.8 Clarification on whether HROL is assumed to be constant over time in the cost-

effectiveness analysis

A constant value for HRQL is associated to each health state and a utility decrement of
0.0038 per year is applied from the age of 60 until 75 to reflect the natural decrease in utility

associated with increasing age.

5.4.9 Description of whether the baseline HROL assumed in the cost-effectiveness

analysis is different from the utility values used for each of the health states

Not applicable.

5.4.10 Description of how and why health state utility values used in the cost-

effectiveness analysis have been adjusted, including the methodologies used

The health state utility values have not been amended; however, as explained above, a

yearly utility decrement applies as patients get older (above 60 until 75).

5.4.11 Identification of any health effects found in the literature or clinical trials that

were excluded from the cost effectiveness analysis

No health effects were excluded from the cost effectiveness analysis. HRQL in the base
case scenario is based upon time to death rather than progression as clinical opinion has
suggested that there is a decline in HRQL in the final months of life of advanced melanoma
patients and this approach was previously accepted in the ipilimumab 1L submission
(TA319).2

5.4.12 Summary of utility values chosen for the cost-effectiveness analysis,

referencing values obtained in sections 5.4.1-5.4.6.

The utility values chosen for the cost-effectiveness model are presented in Table 71.
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Table 71: Summary of utility values for cost-effectiveness analysis (IRO)

Time to 2 mg Chemotherapy Total Refergnc_e .

Overall submission e

Survival (section and Justification

Mean| 95% ClI |Mean| 95% ClI |Mean| 95% ClI

(days) page number)

2180* 0.78 |(0.75, 0.81)| 0.75 |(0.72, 0.79)| 0.77 |(0.75, 0.79) Reported EQ-5D
utilities in line with

[90, 180) | 0.60 ((0.52, 0.68)| 0.64 ((0.57, 0.70)| 0.62 |(0.57, 0.67)|section 5.4.12 |V \CF reference
case.
Use of time to death

[30,90) |0.50 |(0.40, 0.59)| 0.54 |(0.44, 0.63)| 0.52 |(0.45, 0.58)|page 181 utilities previously
accepted in NICE

<30 0.37 |(0.15, 0.60)| 0.47 |(0.31, 0.64)| 0.42 |(0.28, 0.56) TA319.2

1 n=Number of patient with non-missing EQ-5D index score
1 n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
* This group also includes patients whose death dates were censored and report EQ5D = 180 days.

5.4.13 Details if clinical experts assessed the applicability of the health state utility

values available or approximated any of values

As previously mentioned, the utility values used in the economic model are in line with those
from the submission for ipilimumab as 2™ line treatment (TA268)* and from utilities reported
in the literature. As such, it was not deemed necessary to consult clinicians to assess the

applicability of the heath state utility values.

55 Cost and healthcare resource use identification,

measurement and valuation

5.5.1 Parameters used in the cost effectiveness analysis

A summary of the variables used in the cost estimation is presented in Appendix 21.

5.5.2 Resource identification, measurement and valuation studies

The type of costs included in the model aimed to reflect the clinical management of patients
with unresectable or metastatic melanoma and included: treatment costs (including drug and
administration), monitoring and follow-up of patients, management of complications and

adverse events, and terminal care.

A systematic literature review was conducted with the aim of identifying resource
requirements and costs associated with the treatment of advanced melanoma patients
(covering those patients who have unresectable or metastatic melanoma). The population
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criteria considered in the systematic review were broader than unresectable or metastatic
melanoma to ensure the review captured sufficient relevant information to be of use to
populate the economic model. From 2,742 references initially identified, seven studies
reported costs and/or resource use data for advanced melanoma patients,*38799:109:112-114
However, none of these studies specifically reported on patients who had been previously
treated with ipilimumab. From an updated search conducted in March 2015 no additional
relevant cost studies were identified for inclusion. The searches conducted for resource use
data and the selection criteria followed for the identification and inclusion of relevant studies
are provided in Appendix 22 and Appendix 23, respectively. A summary presenting the

details of the included studies is available in Appendix 24.

All included studies were in the UK setting. The MELODY study represents the largest single
study of resource utilisation in melanoma (n=220).8"*2 It reported resource utilisation for a
UK-specific cohort and has been widely cited given that it is the only study that has formally
reported resource utilisation in terms of inpatient, outpatient and hospice care requirements.
This study, however, predates the availability of both ipilimumab and BRAF inhibitors.
Additionally, the average annual GP consultation rate per new case of melanoma was

reported in a different UK study.*®

5.5.3 Use of NHS reference costs or payment-by-results (PbR) tariffs

There are no NHS reference costs or payment-by-results (PbR) tariffs specific for costing
pembrolizumab. Details about the cost estimation of treatment with pembrolizumab in terms
of acquisition and administration are reported below. It was agreed with NHS England
(personal communication) that the NHS Reference Cost code SB12Z could be used to
estimate the administration cost of pembrolizumab since this corresponds to the
administration of a simple therapy (i.e. involving the administration of only one agent without

IV anti-emetics) and the infusion only lasts half an hour.

5.5.4 Input from clinical experts

Based on feedback from the consulted clinical experts, the MELODY study is outdated with
regards to the long-term survivor costs to reflect the resource utilisation of advanced
melanoma patients previously treated within the NHS. Feedback from clinical experts was
incorporated in the model to estimate resource utilisation of patients surviving in the long-

term. Experts agreed that patients will undergo regular check-ups (including a scan).

= Surviving patients who have not progressed continue treatment and require regular
check-ups every 3 months; after 2 years, it is reasonable to assume that check-ups

are undertaken every 3-6 months.
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= [For patients who have progressed, check-ups will continue on a minimum of a 3-

monthly basis until an alternative treatment option can be found or death occurs.

5.5.5 Intervention and comparators’ costs and resource use

The following costs were incorporated in the economic model to reflect the costs related to
the intervention and comparator: acquisition and administration of the study medications (the
latter including the corresponding monitoring costs per administration) and the management
of AEs (as described below). Details about the costs related to the management of AEs are

provided in section 5.5.7.

Drug costs

Pembrolizumab

As per the anticipated licence, the model assumed that a 2mg/kg dose of pembrolizumab is
to be administered as a 30-minute IV infusion every 3 weeks (Q3W) (see Appendix 1). The
list price of a 50mg vial is £1,315 (pending final confirmation with Department of Health). In
order to estimate the average number of vials required per patient treated with
pembrolizumab, this was calculated using the patient weight distribution from the KEYNOTE-
002 clinical trial. The proportions of males and females per weight interval were used for the
calculation of the mean number of vials per patient, assuming no vial sharing (see Table 72).
The average number of vials of pembrolizumab required per patient was 3.6. This calculation
used only the European patients from the KEYNOTE-002 trial to be most representative of

the UK population.

Table 72.: Weight distribution and average number of vials (European patients) *

Pembrolizumab | % among males | % among females | Upper Target Dose | No. of vials
26-50 kg 2% 9% 100 2
51-75 kg 25% 68% 150 3
76-100 kg 63% 18% 200 4
101-125 kg 8% 5% 250 5
126-150 kg 3% 0% 300 6
151-175 kg 0% 0% 350 7
175-200 kg 0% 0% 400 8
201-225 kg 0% 0% 450 9
Mean Number of Vials per Patient (assuming no vial sharing) 3.6
BSC

BSC was defined as a combination of anti-cancer agents commonly prescribed in the UK

(including dacarbazine and off-licence use of paclitaxel, carboplatin, cisplatin, interferon alfa-
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2b, vindesine, and temozolomide) and potentially ‘no treatment’, reflecting the fact that after
treatment with ipilimumab (and additionally, after a BRAF inhibitor for those BRAFY®®

mutation positive patients), not all patients may be treated with an anti-cancer therapy.

For the purpose of the de novo cost-effectiveness model, the chemotherapy arm from the
KEYNOTE-002 trial was used as a proxy to reflect BSC in the UK in the base case in order
to match the evidence available for efficacy, safety and quality of life. Previous submissions
in metastatic melanoma used the MELODY study*? to define UK BSC. However this study
was conducted in a second-line population, where 1% line therapy would have been
dacarbazine; therefore, the study likely underestimates the use of chemotherapy at this line
of therapy in current clinical practice. Based on the feedback provided by the clinical experts
in melanoma, whenever they felt compelled to use chemotherapy post-active treatment, it
would be dacarbazine. Given the availability of alternative definitions for BSC (see Table 73),

sensitivity analyses were conducted to reflect the impact of these alternative definitions.

Table 73: Best supportive care components

% of patients | % of patients - % of patients —
- KEYNOTE- | MELODY study BSC =
002 Trial dacarbazine

No active treatment 0% 69.5% 0%
Dacarbazine 26.3% 18.8% 100%
Paclitaxel 16.4% 0% 0%
Paclitaxel when used with Carboplatin 24.6% 0% 0%
Carboplatin 7.6% 3.6% 0%
Interferon alfa-2b 0% 3.6% 0%
Vindesine 0% 4.5% 0%
Temozolomide 25.1% 0% 0%

The dosing schedule for the different components of BSC was taken from the KEYNOTE-
002 trial in order to be in line with the efficacy included and is shown in Table 74 and Table
75. The mean body surface area from the KEYNOTE-002 trial was used to calculate the

required dosing for BSC.

Table 74: Best supportive care dosing schedule

Drug Days Between Length of | Length of Freq of Source
Administration | Administr | Break administratio
S ation Between n (cycles)
Period Administrat
(Days) ions (Days)
Dacarbazine 21 Indefinite - 3 TA268"
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Drug Days Between Length of | Length of Freq of Source
Administration | Administr | Break administratio
S ation Between n (cycles)
Period Administrat
(Days) ions (Days)
Paclitaxel 7 42 14 1 TA268"
Paclitaxel + 7 42 14 1 TA268
Carboplatin
Carboplatin 21 Indefinite | - 3 TA268"
Interferon alfa- | 2 Indefinite | - 1 TA268"
2b
T
vindesine 14 Indefinite | - 2 TA268
T
Temozolomide | 28 Indefinite - 4 TA268

Table 75: Best supportive care dosing requirements

Drug Dose Dose Target Source
Units Dose
Dacarbazine 1000 mg/m2 1910 KEYNOTE-002
trial?°

Paclitaxel 175 mg/m2 344.75 TA268"
Paclitaxel when used with 175 mg/m2 344.75 TA268"
Carboplatin

Carboplatin AUC = 221.85 TA268"

5

Interferon alfa-2b 6 MU 6 TA268"
Vindesine 3 mg/m2 5.91 TA268"
Temozolomide 1000 mg/m2 1930 TA268"

Based on the distribution of patients across different systemic therapies and, potentially, no
treatment, the drug costs associated with BSC were estimated according to the proportion of
patients assumed to be receiving different active therapies as part of BSC, the average dose

administered per active treatment and the corresponding unit cost per dose.

Given the relatively low numbers of patients with advanced melanoma per centre in the UK,
implementing vial sharing in practice may be challenging. Therefore, vial sharing was not
accepted by NICE in past submissions. Our base case has therefore assumed no vial
sharing. Sensitivity analyses were conducted to assess the impact around the feasibility of
implementing vial sharing to reflect the situation of centres where a higher number of
advanced melanoma patients are treated and therefore the implementation of vial sharing

may be feasible.
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Number of administrations required, unit costs and total drug costs per treatment per
cycle
As per the anticipated licence, patients are expected to be treated until progression.

Therefore, PFS has used as a proxy for the time on treatment with pembrolizumab, with an
adjustment based on actual treatment received within KEYNOTE-002. For this, dose
interruption and early stopping due to toxicity were analysed from the KEYNOTE-002 data
and incorporated into the model per administered cycle of pembrolizumab and
chemotherapy. These analyses showed that, on average, 70.8% of patients on

chemotherapy and 87.5% of patients on pembrolizumab received their expected doses.

The unit costs per pack or vial of treatment administered (either pembrolizumab or systemic
therapies administered as part of BSC) are presented in Table 76, and the total drug costs
per treatment per cycle once considering the actual number of administrations required per

patient is presented in Table 77.

As there were very few patients receiving subsequent therapies within the KEYNOTE-002
trial and the positioning of pembrolizumab within the UK treatment pathway would be at the
end-of-life (after other available, effective active treatments), the costs of subsequent

therapies were not included within the model.

Table 76: Treatment cost per pack/vial

Treatment Pack size/vial volume | Cost per | Source
pack/vial
Pembrolizumab | 50mg vial £1,315 Pending confirmation with

Department of Health

Dacarbazine 100mg vial £3.29 eMIT: 100mg powder for solution for
injection vials (£32.90 for pack of 10)

115

200mg vial £4.29 eMIT: 200mg powder for solution for

injection vials (£42.90 for pack of 10) **°

500mg vial £16.49 eMIT: 500mg powder for solution for
injection vials™*®

Paclitaxel 5mL vial £3.65 eMIT: 30mg/5ml solution for infusion
vials, Packsize 1'*°

16.7mL vial £7.64 eMIT: 100mg/16.7ml solution for infusion
vials, Packsize 1'*°

25mL vial £11.58 eMIT: 150mg/25ml solution for infusion
vials, Packsize 1'*°

50mL vial £21.94 eMIT: 300mg/50ml solution for injection
vials, Packsize 1'*°

Carboplatin 5mL vial £3.98 eMIT: 50mg/5ml solution for infusion
vials, Packsize 1'*°

15mL vial £9.31 eMIT: 150mg/15ml solution for infusion
vials, Packsize 1'*°
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45mL vial £24.75 eMIT: 450mg/45ml solution for infusion
vials, Packsize 1'*°
60mL vial £28.55 eMIT: 600mg/60ml solution for infusion
vials, Packsize 1'*°
Interferon alfa- | 1mL vial - 10 MU £41.55 MIMs 2015™°
2b
2.5mL vial - 25MU £103.94 | MIMs 2015™°
Vindesine 5mg vial £78.30 MIMs 2015
Temozolomide | 5mg cap £6.52 eMITH®
20mg cap £11.12 eMITH®
100mg cap £44.70 eMITH®
140mg cap £60.70 eMITH®
180mg cap £83.10 eMITH®
250mg cap £106.08 | eMIT™®

Table 77: Final comparator treatment costs

Treatment Cost when vial sharing is Cost when vial
not allowed sharing is allowed
Dacarbazine £58.04 £42.22
Paclitaxel £29.24 £25.21
Carboplatin £116.21 £105.56
Paclitaxel (in combination with carboplatin) £29.24 £25.21
Interferon alfa-2b £41.55 £24.93
Vindesine £156.60 £92.55
Temozolomide £187.98 £187.98

Administration costs

117

Administration costs have been sourced from NHS reference costs™' and are shown in

Table 78. The base case costs used for administration are presented in Table 79.

Pembrolizumab

Given the time required for the administration of pembrolizumab is 30 minutes (see
Appendix 1), the code for ‘simple parenteral chemotherapy — outpatient’ SB12Z was used to
reflect administration costs. "®This was considered an appropriate approach as it was
agreed with NHS England for EAMS patients.

BSC
The systemic chemotherapies comprised under BSC are all delivered intravenously as part
of complex chemotherapy administration, as reported in previous submissions for metastatic

melanoma.!
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Table 78: NHS reference costs — administration of treatments’

Type Source Unit Price
Deliver simple parenteral chemotherapy | NHS Reference Costs 13/14 SB12Z- £164.81
at first - Outpatient Outpatient

Deliver simple parenteral chemotherapy | NHS Reference Costs 13/14 SB12Z- £245.17
at first - Daycase Daycase

Deliver more complex Parenteral NHS Reference Costs 13/14 SB13Z - £316.95
Chemotherapy at first attendance - Daycase

Daycase

Deliver subsequent elements of a NHS Reference Costs 13/14 SB13Z - £327.75
Chemotherapy cycle - Daycase Daycase

Table 79: Administration Costs used in the model*"’

Treatment Type of Administration Daycase or Cost
Required Outpatient?
Pembrolizumab Simple Chemotherapy Daycase £245.17
Dacarbazine Complex Chemotherapy Daycase £316.95
Paclitaxel Complex Chemotherapy Daycase £325.95*
Paclitaxel + Carboplatin Complex Chemotherapy Daycase £325.95*
Carboplatin Complex Chemotherapy Daycase £316.95
Interferon alfa-2b Complex Chemotherapy Daycase £316.95
Vindesine Complex Chemotherapy Daycase £316.95
Temozolomide Oral Chemotherapy Outpatient (first £136.48
visit only)

*Weighted average to reflect the cost associated with subsequent elements of the chemotherapy cycle of
systemic therapies requiring more than one administration per cycle.

5.5.6 Health-state unit costs and resource use

Due to the relatively recent approval of ipilimumab and BRAF inhibitors, the treatment
algorithm for unresectable or metastatic melanoma patients in the UK is rather unstable at
present and identifying the standard of care that the target population is currently receiving is
rather challenging. Moreover, there is a large number of new agents that are currently under
investigation for advanced melanoma in the UK. As a consequence, many patients are

treated in clinical trials rather than in routine clinical practice.
In the manufacturer's submissions for ipilimumab (TA268)" a micro-costing approach was

implemented and the list of patient resource use was presented. Resource use data was

sourced from the MELODY study.™? This was still considered to be the most appropriate
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source for resource data for pembrolizumab as there were no other alternative sources
identified from the economic literature review. Therefore, the healthcare resource utilisation
data used to populate health state costs was mainly obtained from the MELODY study.?"**?
This study had been commissioned and used as part of previous manufacturer's NICE
submissions™? and it was the source most likely to reflect UK clinical practice. However, its
limitations should be recognised; for example, the study predated the new melanoma
treatments currently approved and recommended; additionally, patients were recruited 8-10
years ago, and as such the clinical landscape may differ considerably to UK practice today,
particularly given the availability of ipilimumab and available treatments for BRAF-mutation
positive melanoma. Dacarbazine, the most widely used treatment among patients in the

MELODY study, is now used only when no active treatment is available.

112 and from the manufacturer's submission for

The resource use from the MELODY study
ipilimumab in 2" line* and the corresponding unit costs used in this submission are
presented in Appendix 25. Depending on the health state patients were in, the use of
resources related to outpatient and inpatient care, home care, radiologic exams and terminal
care, in the following way:

¢ In the pre-progression health state there were two types of costs applicable:

o For patients at the point of treatment initiation, an ‘On treatment initiation’ cost
was applied during the first week of treatment.

o Patient remaining without progression after treatment initiation were allocated
a ‘Pre-progression — Monthly’ cost.

e For patients experiencing progression costs were differentiated between:

o The one-off costs incurred when progression occurred (defined as ‘Post-
progression - One Off’).

o The subsequent monthly costs following the post-progression period (defined
as ‘Post-progression (not on treatment) Monthly’ cost. The assumption made
was that after progression, patients would receive palliative care but not
active treatment, and therefore at this stage patients only incurred costs
related to outpatient visits, inpatient stays and home care.

e Patients in the period just before dying were assumed to require palliative/terminal
care, which was defined as ‘Terminal Care - On Death’ and related to the 90 days
before dying. The costs of terminal care included services such as emergency
inpatient admissions, non-emergency inpatient admissions, outpatient attendances

and accident and emergency costs.'"
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Costs for BRAF mutation testing have not been included in the model as this takes place

prior to this line of therapy.

5.5.7 Adverse reaction unit costs and resource use

The type of AEs included were those considered to have a significant impact in terms of
either resource utilisation or HRQoL. Mainly Grade 3 or 4 AEs experienced by more than 3%
of patients or that were noted to be expensive to manage (including: fatigue,
nausea/vomiting, anaemia and neutropenia) were included. Some additional AEs of lower
grade were incorporated because they were expected to have a high cost or HRQoL impact
despite their lower grade (e.g. endocrine disorders or Grade 2 diarrhoea). The incidence of
AEs for patients treated with pembrolizumab and BSC used in the model was obtained from
KEYNOTE-002 (see section 4.12), and the unit costs were mainly derived from TA 319,?
which referred to the MELODY study as the main data source (see Table 80). Leukopenia,

hyponatremia and decreased platelet count were assumed to incur a null cost, as for

previous submissions.

2;120

Table 80: Adverse events costs

Outpatient Cost & %

144.05, 50%

Average Cost per Patient

£491.25

Adverse events Items Value Source
Fatigue Inpatient Cost & % £586.38, 10% [pilimumab 21L
) submission® inflated to
Outpatient Cost & % £156.84, 90% 2014 costs
Average Cost per Patient £200.79
Diarrhoea Inpatient Cost & % £838.46, 50% Ipilimumab 1L

submission? inflated to
2014 costs

Nausea and vomiting

Inpatient Cost & %

£838.46, 10%

Outpatient Cost & %

£144.05, 90%

Average Cost per Patient

£213.49

Assumed the same as
diarrhoea

Anaemia

Inpatient Cost & %

£586.38, 50%

Outpatient Cost & %

£156.84, 50%

Average Cost per Patient

£376.61

Assume the same as
fatigue

Endocrine Disorders

Inpatient Cost & %

£579.88, 33.2%

Outpatient Cost & %

£441.09, 66.8%

Average Cost per Patient

£487.17

Ipilimumab 1L
submission? inflated to
2014 costs

Neutropenia

Inpatient Costs & %

£1,619.70, 30%

Outpatient Costs & %

£205.01, 70%

Average Cost per Patient

£629.42

Ipilimumab 1L
submission? inflated to
2014 costs

Leukopenia

Cost assumed £0

Cost assumed £0
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Adverse events ltems Value Source

Thrombocytopenia Outpatient Cost and % £316.00, 100% NHS reference costs
2013/14"

Thrombocytopenia
Daycase SA12 K

Average Cost per Patient £316.00

Hyponatremia Cost assumed £0 Cost assumed £0
Platelet count Cost assumed £0 Cost assumed £0
decreased

5.5.8 Miscellaneous unit costs and resource use

There are no additional costs included in the model apart from those outlined in the previous

sections.

5.6 Summary of base-case de novo analysis inputs and

assumptions

Summary of base-case de novo analysis inputs

5.6.1 Tabulated variables included in the cost-effectiveness analysis

Please find in Appendix 26 a table summarising the variables applied in the economic

model.

5.6.2 For the base-case de novo analysis the company should ensure that the cost-

effectiveness analysis reflects the NICE reference case as closely as possible

The base-case cost-effectiveness analysis reflects the NICE reference case as closely as

possible.
Assumptions

5.6.3 List of all assumptions used in the de novo economic model with justifications

for each assumption

Table 81 summarised the assumptions used in the economic model.

Table 81: List of assumptions used in the economic model

Area Assumption Justification
BSC (including MSD suggest it is appropriate to consider
dacarbazine) is the chemotherapy, including dacarbazine, as part of a BSC

appropriate comparator and | regimen for the reasons mentioned in section 1.1 (i.e.
Comparator | reflects UK clinical practice | similar efficacy across chemotherapies (including
dacarbazine) in res;oect to OS and PFS).

The Melody study8 supports BSC (including
dacarbazine) being considered as reflecting UK clinical
practice.
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As per the population of interest addressed in the key
clinical trials supporting this submission, BRAF*%
mutation positive patients must have had a prior
treatment regimen with an approved BRAF and/or MEK
inhibitor.

Once patients progress they
receive palliative care

No more active treatment options are available after 221
treatment since BRAF wild type patients received

Treatment without systemic treatment | ipilimumab as 1L treatment and then pembrolizumab as
pathway 2L, while BRAF mutation-positive would have been
treated with a BRAF agent (as per expected license) in
addition to ipilimumab.
30 years The average age of patients in the model is 60.
Time Lifetime horizon is in line with NICE reference case and
hori as per TA268" 30 years is long enough to reflect the
orizon ; .
difference in costs and outcomes between the
technologies being assessed in this submission.
Endpoints obtained from the | Refractory population is a sub-group of the treated
refractory population from population. KEYNOTE-002 trial (i.e. including refractory
KEYNOTE-002 are patients) is expected to underestimate the true OS
applicable to the target benefit associated with use of pembrolizumab as
population as for the survival benefit shown in refractory populations of both
anticipated license (i.e. KEYNOTE-001 and KEYNOTE-002 is lower than the
ipilimumab-treated and survival benefit of the treated population from
ipilimumab-refractory KEYNOTE-001.

Population | Populations, as included in | The data available for the 2 mg dose was on the
KEYNOTE-001 and refractory population, which is a sub-group of the treated
KEYNOTE-002 trials) population anticipated in the license. The KEYNOTE-

002 trial (i.e. including refractory patients) is expected to
underestimate the true OS benefit associated with use of
pembrolizumab as survival benefit shown in refractory
populations of both KEYNOTE-001 and KEYNOTE-002
is lower than the survival benefit of the treated
population from KEYNOTE-001.Therefore, the
assumption is conservative.
Pembrolizumab expected to | The extrapolation of the pembrolizumab OS benefit is
show a similar survival based on the long term follow-up for the ipilimumab
profile to ipilimumab in the treated arm as reported in the paper by Schadendorf
long-term 2015.°
The approach was validated by melanoma clinical
experts and supported by the preliminary results of the

Efficacy Phase Ill, KEYNOTE-006 randomised controlled trial.**

Different extrapolation options have been considered in
sensitivity analysis (see section 5.3.3.)

Proportional hazards likely | The long-term survival with chemotherapy is instead

to hold in the long-term thought to be down to the body’s natural immune
system. Immunotherapy works by activating the immune
system thereby simulating the same type of response
but in a greater proportion of patients

The quality of life of patients | Clinical opinion suggests there is a decline on HRQL in

is more appropriately the final months of life of advanced melanoma patients

captured by time to death which may not appropriately be captured solely through

HRQoL rather based on the use of progression-based health state. As per
progression-based utilities previous NICE submission (TA319)2 the approach based

on time to death utilities was used. Progression-based
utilities were further assessed in sensitivity analyses.
The incidence of AEs from Assumption based on the results of the KEYNOTE-002
Safety KEYNOTE-002 trial was trial(i.e. grade 3-5 AEs (incidence=1% in one or more

assumed to reflect that
observed in practice

treatment groups (APaT population))
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The cost of diarrhoea grade
2+ in addition to costs
associated to grade 3-5
AEs which had an incidence
greater than 3% were
considered since they
incurred in relevant
resource utilisation.

Consistent with approach taken in ipilimumab previously
treated submission (TA268)."

Costs

Long term survivors (>2
years) were assumed to
require a check-up
(including a scan) every 4
months (range: 3-6 months

Patients who progress may require more frequent scans
if it is believed that an alternative treatment option can
be found for the patient. However, given the position in
the treatment pathway for the patients considered in this
submission, it is likely that these patients have

exhausted all treatment options and will receive only
palliative care without additional check-ups.

Based on feedback from three consulted clinical experts,
long term costs for patients treated with either
pembrolizumab or BSC and surviving above 2 years
have been accounted for.

5.7 Base-case results

5.7.1 Base-case cost effectiveness analysis results

The results of the economic model are presented in Table 82 below. The estimated mean
overall survival was 3.10 years for pembrolizumab and 1.51 years for BSC. At the end of the
30-year time horizon there were 0.9% patients still alive in the pembrolizumab cohort and
0.1% in the BSC cohort. Patients treated with pembrolizumab accrued 2.26 QALYs
compared to 1.07 among patients in the BSC cohort. A table presenting a comparison of the
clinical outputs estimated by the model and those obtained from the KEYNOTE-002 clinical
trial is presented in Table 83.

5.7.2 Base-case incremental cost effectiveness analysis results

Table 82 below presents the base case incremental cost-effectiveness results incorporating
our PAS. The results show pembrolizumab to be cost-effective compared to BSC when
considering a willingness to pay threshold of £50,000 per QALY. As can be seen,
considering a 30-year time horizon pembrolizumab resulted in 1.59 additional QALYs at an
increased cost of £50,995. This represented a large net QALY gain (an increase of 111%) at
an incremental cost per additional QALY gained of £42,923. This incremental-cost-
effectiveness ratio (ICER) should be considered in the context of pembrolizumab being an

end of life technology that presents an innovative nature (see Section 2.5).
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Table 82: Base-case results (discounted, with PAS)

Technologies Total costs Total Total QALYs Incremental Incremental Incremental ICER (£) versus

(E) LYG costs (£) LYG QALYs baseline (QALYS)
BSC £15,960 151 1.07 - - - -
Pembrolizumab £66,955 3.10 2.26 £50,995 1.592 1.188 £42,923
ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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5.7.3 Clinical outcomes from the model

The outcomes of the pembrolizumab 2mg/kg and chemotherapy arms of the KEYNOTE-002
trial have been compared to the outcomes from the model in Table 83. The percentage of
patients who had not progressed at 6 months was similar between the trial and the model,

suggesting that in the short term the outcomes from the model are valid.

Table 83: Comparison of model and trial outcomes

Arm Outcome KEYNOTE-002 Model

Pembrolizumab % patients with PFS at 34.3 34.8
6 months

BSC % patients with PFS at 15.6 15.6
6 months

5.7.4 Markov traces

Table 84 and Table 85 below illustrate how patients move through the model states over
time when treated with pembrolizumab or BSC, respectively. The diagrams show that
patients spend longer in the pre-progression health state on pembrolizumab compared the

BSC and that patients also survive for longer overall.

Table 84: Markov trace for pembrolizumab
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Table 85: Markov trace for BSC
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5.7.5 Accruement of costs, OALYs and LYs over time

40

Figure 39, Figure 40 and Figure 41 shows how the costs, QALYs and life years accumulate

over time, respectively. In the base case QALYs are accrued over time according to the time

to death of patients, as previously reported (see sections 5.2.2 and 5.4).

Figure 39: Cumulative Costs over Time
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Figure 40: Cumulative QALYs over Time
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Figure 41: Cumulative LYs over Time
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5.7.6 Disaggregated results of the base case incremental cost effectiveness analysis

Table 86 shows the disaggregated life years by health state. This shows that patients on
pembrolizumab spend longer in both the pre and post progression health states compared to
patients receiving BSC. Table 87 shows that the majority of costs in the pembrolizumab

cohort are associated with treatment.

Table 86: Disaggregated life-years by health state

Pembrolizum | BSC Increment

ab al
Pre-progression 0.762 0.315 0.446
Post-progression 2.340 1.195 1.146
Total 3.102 1.510 1.592
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Table 87: Summary of predicted resource use by category of cost

Absolute % absolute

Pembrolizumab | BSC Incremental | increment increment
Treatment Costs £49,891 £475 £49,417 £49,417 95.86%
Admin Costs £2,913 £1,795 £1,119 £1,119 2.17%
Pre Progression
Costs £1,891 £1,256 £636 £636 1.23%
Post Progression
Costs £8,036 £7,934 £102 £102 0.20%
Adverse Events
Costs £89 £99 -£10 £10 0.02%
Terminal Care Costs | £4,134 £4,403 -£269 £269 0.52%
Total £66,955 £15,960 £50,995 £51,553 100.00%

5.8

Sensitivity analyses

5.8.1 Probabilistic sensitivity analysis

To assess the uncertainty surrounding the variables included in the cost-effectiveness
model, a probabilistic sensitivity analysis was undertaken using 1000 samples. The mean
values, distributions around the means and sources used to estimate the parameters are

detailed in Appendix 26.

The incremental cost-effectiveness results obtained from the probabilistic sensitivity analysis
are presented in Table 88. There is variation in the results both in terms of QALYs and costs

between the two treatment arms.

Table 88: Incremental cost-effectiveness results based on probabilistic sensitivity analysis

(discounted, with PAS)

Total Total | Total Incremental | Incremental | Incremental ICER
Costs LYs QALYs | costs LYS QALYs

BSC £15594 | 157 | 1.12

Pembrolizumab | £92 741 | 3.10| 225 £77,147 1.53 1.14 £67,615

The cost-effectiveness acceptability curve shows that there is an approximately 50% chance
of pembrolizumab to be cost-effective when compared to BSC at the £50,000 per QALY
threshold.

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 199 of 229





Figure 42: Scatterplot of PSA results (1,000 simulations; results discounted, with PAS)
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Figure 43: Cost-effectiveness acceptability curve (results discounted, with PAS)
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The probabilistic mean ICER is significantly greater than the deterministic mean. This is due
to the uncertainty in the relatively short-term PFS data from the KEYNOTE-002 clinical trial,

meaning that in some samples a substantial proportion of patients are being treated for 20
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years or more, with it being unlikely that patients surviving in the long term will be treated for
life. In the KEYNOTE-006 trial, treatment with pembrolizumab was to be continued until the
patients had completed 24 months of treatment with pembrolizumab.** On the basis of this
protocol-driven maximum duration of therapy, we decided that the PSA should be re-run,
assuming that patients in the progression-free health state would stop treatment after 2
years, as this provides information about the impact of duration of therapy. The results are

presented in Table 89.

Table 89: Incremental cost-effectiveness results based on probabilistic sensitivity analysis and
maximum duration of therapy of 2 years™ (discounted, with PAS)

Total Total | Total Incremental | Incremental | Incremental ICER
Costs LYs QALYs | costs LYS QALYs

Deterministic Result (including maximum duration of therapy of 2 years)

BSC £15960 | 1.51 | 1.07

Pembrolizumab | g53 698 | 3.10 | 2.26 £37,738 1.592 1.188 £31,764

Probabilistic Result (including maximum duration of therapy of 2 years)

BSC £15497 | 160 | 1.14

Pembrolizumab | r54 020 | 3.12 | 2.28 £38,523 1.527 1.138 £33,841

The probabilistic mean ICER is close to the deterministic result when a maximum duration of
therapy of 2 years is considered (£33,841 compared to £31,764, respectively). This shows
that the higher probabilistic mean ICER value and the large spread around the costs seen in
Figure 42 is driven by responding patients receiving drug treatment for life. The associated
scatterplot shows less variation around the simulated ICERs (see Figure 44) and the cost-
effectiveness acceptability curve under this scenario shows that there is 87% chance of
pembrolizumab being cost-effective when compared to BSC at the £50,000 per QALY
threshold (see Figure 45), with a median ICER of £32,559.
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Figure 44: Scatterplot of PSA results (1,000 simulations; results discounted, with PAS)
considering a maximum duration of therapy of 2 years

£160,000
£140,000
£120,000
£100,000

£80,000

Incremental Costs

-1.00 -0.50 0.00 0.50 1.00 1.50 2.00
Incremental QALYs

Probabilistic Results —— £50,000 Threshold £30,000 Threshold
A Probabilistic Result & Deterministic Result

MSD STA: Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab Page 202 of 229





Figure 45: Cost-effectiveness acceptability curve (results discounted, with PAS) considering a
maximum duration of therapy of 2 years
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5.8.2 Deterministic sensitivity analysis

Deterministic sensitivity analysis was conducted for the following key variables using the 5%

and 95% confidence intervals for the variables except when it is indicated otherwise:
= PFS curve coefficients
= HR for OS from the two-stage crossover adjustment

= Baseline characteristics (including patients’ starting age, the proportion of male

patients and the patients’ average weight)
= Administration costs
= Follow-up resource utilization and unit costs
= Costs of terminal care
= Proportion of patients experiencing adverse events
= Costs of adverse events

=  Time-to-death utilities
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= Utility decrements for adverse events

Figure 46 presents the results of the deterministic sensitivity analyses. The input that most
affects the ICER is the curve fit parameters assumed for PFS, as the majority of the benefits
associated with pembrolizumab come from increased survival over BSC. The other variable
that significantly affected the ICER was the HR for OS estimated from the two-stage
crossover adjustment. The rest of the modified variables had a minor impact on the
estimated ICER.

Figure 46: Tornado diagram presenting the results of the deterministic sensitivity analysis for
the 20 most sensible variables (discounted results, with PAS)
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5.8.3 Scenario analysis

Alternative scenarios were tested as part of the sensitivity analysis to assess uncertainty

regarding structural and methodological assumptions. Including:

= HR for OS from the crossover adjustment using the simple covariate adjustment for

the two-stage model and the IPCW adjustment
= Alternative extrapolation scenarios to estimate PFS and long-term OS for BSC

o For PFS, based on a two-part curve fit approach or on external data from the
ipilimumab 2™ line submission (instead of KM data directly) or from external

sources
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o For OS, using external sources of data derived from the ipilimumab 2" line

submission)
= Curve fit used for pembrolizumab PFS curve

= Utilities estimates based on progression-based health states and alternative sources

for time to death utilities from ipilimumab 2" line submission
= Age-related utility decrement
= Inclusion of adverse event disutilities
= Definition of BSC
= Time horizon
= Feasibility of vial sharing in clinical practice

Table 90 shows that the majority of scenarios assessed result in an ICER below the £50,000
threshold. The scenario analysis showed that the only scenarios which result in ICERs
above the threshold are use of the log-normal and log-logistic curves for PFS and use of less
robust shorter term data for extrapolation of long-term survival / projection of survival based
upon assumption of proportional hazards between immunotherapy and chemotherapy and
use of chemotherapy data long term. The PFS scenarios are clinically unrealistic as they
project patients still on treatment at 20+ years and are not clinically valid as some patients
do not progress. The alternative extrapolation scenarios presented are also considerably
less clinically robust than the assumptions presented in the model base case as it is highly
unlikely that pembrolizumab would demonstrate worse long-term outcomes than have been
seen for ipilimumab. Scenarios presenting more realistic assumptions for long-term
chemotherapy survival produce substantially lower ICERs than the model base case at
£33,681 and £33,424.

The results from the scenario analysis show that the assumption made in the cost-
effectiveness analysis have little impact on the ICER (see Table 90). Pembrolizumab is still
cost-effective when considering alternative scenarios for the BSC definition, utility values

used and crossover adjustment method.

Although the Log-normal and log-logistic curves gave greater estimates of the ICER, these
are not realistic projections as in practice there are a number of patients who never progress

(see Appendix 17).
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Table 90: Results from the scenario analyses

BSC Pembrolizumab
Total Total Total Total Total Total Incremental Incremental Incremental
Parameter Base Case Sensitivity Analysis | Costs QALYs LYs Costs QALYs LYs Costs QALYS LYS ICER
Base case N/A N/A £15,960 1.07 151 | £66,955 2.26 3.10 £50,995 1.19 1.59 | £42,923
Varying the time horizon
10 years £15,649 0.93 131 | £61,537 1.72 2.34 £45,888 0.79 1.03 | £58,086
Time horizon 30 years 20 years £15,929 1.06 1.49 | £65,009 2.18 2.98 £49,080 1.12 1.49 | £43,888
Definition of BSC
Source of BSC Chemotherapy MELODY £15,415 1.07 151 | £66,955 2.26 3.10 £51,539 1.19 1.59 | £43,382
definition from KNOO2 trial DTIC £15,228 1.07 1.51 | £66,955 2.26 3.10 £51,727 1.19 1.59 | £43,539
Utilities
Time to Death utilities
KNO0O02: utilities by
treatment arm £15,960 1.06 151 | £66,955 2.28 3.10 £50,995 1.22 1.59 | £41,851
Utilities based on pre
and post progression
Time to Death KNO0O2 — pooled over
Source of utilities KNOO2: the 2 arms £15,960 1.01 151 | £66,955 2.07 3.10 £50,995 1.06 1.59 | £48,056
utility pooled utilities
estimates (2mg/kg and Time to death - 2nd
chemotherapy) line ipilimumab NICE
submission (TA268) £15,960 1.19 151 | £66,955 245 3.10 £50,995 1.26 1.59 | £40,471
Utilities based on pre
and post progression
- 2nd line ipilimumab
NICE submission
(TA268) £15,960 1.11 151 | £66,955 2.29 3.10 £50,995 1.18 1.59 | £43,218
Utilities
decrement per | From age of 60 to No age-related
year 75 disutility £15,960 1.09 151 | £66,955 2.33 3.10 £50,995 1.24 1.59 | £41,240
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BSC Pembrolizumab
Total Total Total Total Total Total Incremental Incremental Incremental
Parameter Base Case Sensitivity Analysis | Costs QALYs LYs Costs QALYs LYs Costs QALYS LYS ICER
Based on
Beusterien et al
disutilities from
AESs reported in No disutility
QALY KN002 CSR and associated with AEs
decrement duration of AEs (assuming disutility is
based on AEs from Beusterien et | already included
experienced al within the trial data) £15,960 1.07 151 | £66,955 2.26 3.10 £50,995 1.19 1.59 | £42,902
Treatment efficacy assumptions - pembrolizumab
two-stage two-stage approaph
approach with full W|t_h simple covariate
Crossover covariate adjustment £15,899 1.06 1.49 £66,955 2.26 3.10 £51,056 1.20 1.61 | £42,376
adjustment adjustment IPCW approach £16,422 1.21 1.69 | £66,955 2.26 3.10 £50,533 1.05 141 | £47,991
KM during 1st year
) and from year 1
KM dunng 1st year assuming same
and fromyear 1 | relative rate of
assuming same survival as
relative rate of ipilimumab (curve
survival as from treatment-naive
ipilimumab_(curve patients) using
from previously | schadendorf 2015
Overall treated patients) followed by registry
survival using Schadendorf | gata (Balch 2001)
2015 followed by and generaj
registry data population mortality
(Balch 2001) and | after year 10 [three
general population | part curve fit] £16,027 1.16 1.63 | £67,066 2.41 3.30 £51,039 1.25 1.67 | £40,855
mortality after year Assuming same
10 [three part lati gt f
curve fi] relative rate o
survival as
ipilimumab using
MDX010-020 data £15,773 0.83 1.18 £66,540 1.74 2.40 £50,767 0.91 1.22 | £55,813
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BSC Pembrolizumab
Total Total Total Total Total Total Incremental Incremental Incremental
Parameter Base Case Sensitivity Analysis | Costs QALYs LYs Costs QALYs LYs Costs QALYS LYS ICER
Using HR from
KNOO2 two-stage on
external data using
gpl100 data £16,101 0.74 1.07 £66,019 1.55 2.15 £49,918 0.81 1.08 | £61,664
Using HR from
KNOO2 two-stage on
external data using
Korn data £16,581 0.74 1.07 £65,866 1.47 2.04 £49,284 0.73 0.97 | £67,713
curve fit to KM data -
weibull £15,960 1.07 151 | £58,334 2.26 3.10 £42,374 1.19 1.59 | £35,667
curve fit to KM data -
. exponential £15,960 1.07 151 | £55,590 2.26 3.10 £39,630 1.19 159 | £33,357
PFS - curve fit Gompertz
curve fit to KM data -
Lognormal £15,960 1.07 151 | £89,016 2.26 3.10 £73,056 1.19 159 | £61,492
curve fit to KM data -
log-logistic £15,960 1.07 151 | £96,840 2.26 3.10 £80,880 1.19 1.59 | £68,078
PFS - KM data
chemotherapy Curve fit (gompertz) £15,960 1.07 151 | £63,499 2.26 3.10 £47,539 1.19 1.59 | £40,014
Vial sharing £16,045 1.07 151  £66,955 2.26 3.10
Vial sharing
allowed No Yes £15,918 1.07 151 | £60,122 2.26 3.10 £44,205 1.19 1.59 | £37,208
Comparator
Dataset used Chemotherapy
for comparator arm from KNOO2 Korn dataset £15,823 0.74 1.07 £66,955 2.26 3.10 £51,132 1.52 2.03 | £33,681
arm trial gp100 £16,101 0.74 1.07 £66,955 2.26 3.10 £50,854 1.52 2.03 | £33,424
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5.8.4 Summary of sensitivity analyses results

The results of the probabilistic sensitivity analysis showed that there was uncertainty
associated to both the estimation of the model outcomes and costs. The probability of
pembrolizumab being cost effective at a £50,000 threshold was 50%, and 87% if treatment
was assumed to continue for up to 2 years. The probabilistic results when considering
maximum duration of therapy of 2 years gave a more realistic estimate and showed the

probabilistic mean to be close to the base case ICER.

One-way sensitivity analysis showed the curve parameters associated with pembrolizumab
PFS to have the greatest impact on the ICER. The hazard ratio from the crossover analysis

was also shown to have an impact of the ICER.

Scenario analysis showed that the cost-effectiveness of pembrolizumab is robust to the
majority of potential sources of uncertainty. The scenario analysis showed that the only
scenarios which resulted in ICERs above the end-of-life threshold were those using the log-
normal and log-logistic curves for PFS or using less robust shorter term data for the
extrapolation of long-term survival based upon assumption of proportional hazards between
immunotherapy and chemotherapy. The PFS scenarios were unrealistic as they projected
patients still on treatment after 20 years or more. The alternative extrapolation scenarios
presented are also considerably less clinically robust than the assumptions presented in the
model base case as it is highly unlikely that pembrolizumab would demonstrate worse long-
term outcomes than have been seen for ipilimumab. Scenarios presenting more realistic
assumptions for long-term chemotherapy survival produce substantially lower ICERs than
the model base case at £33,681 and £33,424.

5.9 Subgroup analysis

No subgroup analyses were considered in the cost-effectiveness analysis.

One of the secondary outcomes of the KEYNOTE-002 study’* was to evaluate OS, PFS,
and ORR in the biomarker positive subgroup defined by programmed cell death 1 ligand

(PDL1) expression level receiving either MK-3475 or chemotherapy.

Analyses of PFS, ORR, and OS in PD-L1 positive and PD-L1 negative subgroups show that
efficacy is slightly greater in PD-L1 positive patients, which is consistent with the mechanism
of action of an anti-PD-1 agent. However, the percentage of patients who are PD-L1
negative and have a durable response is not insubstantial and there was evidence of
efficacy for these patients compared with chemotherapy. Given that the patients eligible for

pembrolizumab as for this submission have access to few remaining treatment options that
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do not result in a survival benefit, the clinical utility of this biomarker is questionable for

unresectable or metastatic melanoma patients. Moreover, efficacy was consistent across all

major demographic and prognostic subgroups including age, sex, ECOG PS, baseline LDH

and BRAF status. On this basis, no subgroup analyses were undertaken and therefore no

subgroups have been considered in the do novo cost-effectiveness analysis.

5.9.1 Types of subgroups that are not considered relevant

Not applicable as no subgroups analyses were undertaken.

5.9.2 Analysis of subgroups

Not applicable as no subgroups analyses were undertaken.

5.9.3 Definition of the characteristics of patients in the subgroup

Not applicable as no subgroups analyses were undertaken.

5.9.4 Description of how the statistical analysis was carried out

Not applicable as no subgroups analyses were undertaken.

5.9.5 Results of subgroup analyses

Not applicable as no subgroups analyses were undertaken.

5.9.6 ldentification of any obvious subgroups that were not considered

Not applicable as no subgroups analyses were undertaken.

5.10 Validation

Validation of de novo cost-effectiveness analysis

5.10.1 Methods used to validate and quality assure the model

Clinical benefit

Comparing the model outcomes to clinical trial outcomes

The outcomes of the pembrolizumab 2mg/kg and chemotherapy arms of the KEYNOTE-002

trial have been compared to the outcomes from the model. The percentage of patients who

had not progressed at 6 months were very similar between the trial and the model (
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Table 91), suggesting that in the short term the outcomes from the model are valid.
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Table 91: Comparison of model and trial outcomes

KEYNOTE-002 (% not

Model (% not progressed

Arm Outcome
progressed at 6 months) at 6 months)
Pembrolizumab Progression-free survival 34.3 34.8
Best supportive care | Progression-free survival 15.6 15.8

Comparing the KEYNOTE-002 outcomes to external studies

When comparing the results from the chemotherapy arm of the KEYNOTE-002 trial to other
trial chemotherapy arms it can be seen that that the QALYs and LYs are lower when gp100
data is used compared to extrapolation of the chemotherapy arm of KEYNOTE-002; this is
likely due to the approach taken for extrapolation of OS when using KEYNOTE-002
(assumption of proportional hazards to the pembrolizumab arm of the KEYNOTE-002 trial).
As shown in Figure 37Error! Reference source not found., in the short-term (where data is
the most reliable) survival using KEYNOTE-002 chemotherapy and gp100 are near identical.
The long-term survival observed with gp100, which was accepted as a proxy for UK BSC in
TA268, is lower that the estimates based upon an assumption of proportional hazards in the
long-term between immunotherapy and chemotherapy. It is therefore likely that the model

base case overestimates the efficacy of chemotherapy and therefore the ICER.

Table 92: Comparison of KEYNOTE-002 BSC outcomes to external studies

QALYs LYs

Chemotherapy from KEYNOTE-002 1.07 1.50

Gp100 from MDX010-20 0.78 1.07

Comparing the model outcomes to outcomes from ipilimumab 2nd line submission

The outcomes of the model have been compared to the best supportive care and ipilimumab
outcomes published in TA268." The BSC life years and QALYs in BSC arm of the model are
very similar to the BSC arms published in TA268. Outcomes expected for pembrolizumab
are similar to those seen for ipilimumab in previously treated patients. This conservatively

reflects the expectations seen in clinical consultation.

Table 93: Comparison of model outcomes to outcomes from ipilimumab 2nd line submission

QALYs LYS
TA286
Best Supportive Care 1.01 1.33
Ipilimumab 2.38 3.19
Pembrolizumab model
Best Supportive Care 1.07 1.50
Pembrolizumab 2.26 3.10
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Expert validation

The model approach and inputs have been validated by an external health economist (Dr.
Laura Bojke, from the Centre for Health Economics, University of York). This individual was
selected as a leading expert in health economic practice and methodology development in
the UK and is a regular member of NICE ERG’s. The model structure, selection of
appropriate dataset, the survival analysis undertaken and assumption regarding
extrapolation and the utility values used were all discussed.

The accuracy of the implementation and programming of the model was verified via internal
quality control processes using an internal quality control checklist.

Opinion from an expert in crossover adjustment was sought to identify the most appropriate
method to adjust for patients crossing over, after disease progression, from the
chemotherapy arm to any of the pembrolizumab treatment arms. It was deemed that the
two-stage approach method, using the time of progression as the secondary baseline, was

potentially the most appropriate one to adjust for crossover.
5.11 Interpretation and conclusions of economic evidence

5.11. 1 Comparison with published economic literature

No study assessing the cost-effectiveness of pembrolizumab was identified from the
systematic literature review. It was therefore not possible to compare the results of the
economic model developed in this submission with any available publication.

5.11.2 Relevance of the economic evaluation for all patient groups

The target population included in the economic evaluation was consistent with the population
eligible for pembrolizumab as per the anticipated licence. As mentioned previously (see
section 5.3.1), the evidence considered for pembrolizumab was mainly derived from the
KEYNOTE-002 trial, which assessed a refractory population reflecting a sub-group of the
total ipilimumab-previously treated population anticipated in the licence. The OS estimated
from KEYNOTE-002 data is expected to underestimate the true OS benefit associated with
the use of pembrolizumab in the broader ipilimumab-previously treated population.
Moreover, using KEYNOTE-002 data to estimate the OS associated with BSC was also
conservative given that the alternative, external sources of evidence have estimated lower
OS for the BSC / chemotherapy arms in populations with similar or better prognosis.
Therefore, the economic evaluation is relevant to all groups of patients who could potentially
use the technology, although it may underestimate the true benefit of pembrolizumab in the

broader population eligible for treatment with pembrolizumab.
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5.11.3 Generalisability of the analysis to the clinical practice in England

The population included in the KEYNOTE-002 trial, the main source of clinical evidence for
pembrolizumab considered in the economic model, was generally comparable with the UK
population (see section 4.13.2). However, as mentioned above and in section 5.3.2, patients
included in the KEYNOTE-002 trial had more advanced disease than the population
expected to be eligible for pembrolizumab in England (which is broader than that from
KEYNOTE-002). This wider population of eligible patients is likely to experience greater
survival than that observed from KEYNOTE-002.

In terms of the treatment pathway, no more active treatment options are available after
second or third line treatments, in clinical practice in England, for BRAF wild type and
BRAF'®® mutation-positive patients, respectively. BRAF wild type patients would receive
ipilimumab as 1* line treatment, while BRAF mutation-positive would be treated with a BRAF
agent in addition to ipilimumab (as per expected license). Therefore patients would
potentially receive pembrolizumab in second or third line, respectively, before they could be
treated with pembrolizumab, with the remaining option being BSC. The economic analysis
takes into consideration the above and therefore is relevant to clinical practice.

5.11.4 Strengths and weaknesses of the evaluation

The analysis performed makes use of the best available evidence to inform the model.
Head-to-head data from the KEYNOTE-002 trial comparing pembrolizumab to chemotherapy
was used in the economic evaluation since it was deemed inappropriate to pool data from
this trial with the KEYNOTE-001 trial data.
For the extrapolation of the results in the long term, appropriate external sources were used,
whenever required, and data from patients previously treated was prioritised to better reflect
the target population.
The main weaknesses associated with this cost-effectiveness analysis are the following:

e OS data:
Due to the immaturity of data and the lack of long-term OS data for pembrolizumab,
alternative ways were identified to extrapolate the benefit of pembrolizumab in the long term.
For this, the best available evidence from the trials and from other external sources was
used. Some relevant assumptions regarding the impact of pembrolizumab in the long term
were required. These assumptions were derived from comparisons of data for
pembrolizumab and ipilimumab in previously treated patients, and were validated clinically.
The implications of these were tested in sensitivity analyses by taking into account
alternative potential scenarios.

e Crossover:
Since crossover from the chemotherapy to pembrolizumab was allowed in the KEYNOTE-

002 trial, the ITT analysis was substantially biased. Multiple crossover adjustment methods
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were applied, following the recommendations from the NICE DSU, to reflect the true benefit
of pembrolizumab compared to BSC / chemotherapy in the absence of crossover. The two-
stage adjustment method was found to be the most appropriate for this adjustment, and it
demonstrated a significant OS improvement for pembrolizumab compared to chemotherapy.
Consistent results were obtained when the other potentially valid method (the IPCW) was
implemented.

e Generalisibility to UK practice:

The main clinical evidence is derived from a refractory population, which represents a
subgroup of the expected licence. This is likely to underestimate the OS benefit of
pembrolizumab in the wider, eligible population.

e Assumption of proportional hazards:

Proportional hazards were assumed to generate the comparator arm data. This was
necessary due to the immaturity of the data and the high levels of crossover. In the short-
term this assumption was confirmed. In the long-term the assumption of proportional
hazards was expected to overestimate the benefits of chemotherapy.
o Utillity values:

Utility values obtained from KEYNOTE-002 were lower than those reported in the
submission of ipilimumab administered in second line.* This was justified on the basis that
the KEYNOTE-002 refractory patients presented a poorer prognosis than those treated with
ipilimumab in second line. This may have resulted in an underestimation of the number of
QALYs and, consequently, an overestimation of the ICER presented in the base case
analysis.

e Treatment duration:

There is uncertainty around the treatment duration of pembrolizumab. Patients are expected
to be treated until progression (or discontinuation due to AESs), as for the anticipated license.

However, it is unclear whether patients surviving in the long term will be treated for life.

Extensive sensitivity analyses were conducted to inform the uncertainty around the above
limitations, which helped understanding what key variables could potentially have a major

impact on the cost-effectiveness results.

Since the approaches taken for modelling are mostly considered to be conservative, the
results here presented support the conclusion that within the context of innovative end-of-life
therapies pembrolizumab is a cost-effective therapeutic option against the use of BSC for
patients previously treated with ipilimumab and, if BRAFV600 mutation-positive, with a BRAF
or MEK inhibitor.
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5.11.5 Further analyses

The KEYNOTE-002 trial is an OS-event driven study that will be completed after 370 deaths.
The evidence base for this economic analysis was derived from the second interim analysis
of KEYNOTE-002, for which 220 deaths had occurred. A final analysis is expected to be
available at the end of 2015. However, additional information from this final analysis is
unlikely to add to what has been already presented here given the study design and the high
levels of crossover observed in the trial. Therefore, MSD are unaware of any further
analyses that could be performed with the existing available data to inform the current

economic modelling approach.
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6 Assessment of factors relevant to the NHS and other

parties

6.1 Analysis of any factors relevant to the NHS and other parties that may fall outside

the remit of the assessments of clinical and cost effectiveness

Not applicable.

6.2 Number of people eligible for treatment in England

The estimated number of incident melanoma cases was calculated by applying the
proportion of incidence melanoma cases in England to the total population in England. The
number of incident patients who are BRAFY®® mutation positive and negative have been
estimated as per the methodologies employed in the NICE costing template (NICE costing
template TA269)*" as reported in Table 94. The most recent England population estimates

and melanoma incidence®®* have been used to calculate the aforementioned estimates.

Table 94: Estimates of incident population

Parameters Estimate Source

Total population - England 53,865,800 | ONS Mid-2013 UK population estimates™**

0.0211% | Calculated (average of male and female)

0,
Incidence melanoma - England 0.0210% | _ 1 qiett

ONS cancer registration 2012 (released June 2014)

0
0.0212% - femalel?

ONS cancer registration 2012 (released June 2014)

Calculated (total population England x average

Estimate of incident melanoma population 11,366 o

male/female incidence melanoma England)
Proportion of patient with stage llic or IV 10% Vemurafenib NIC2I1£ costing report (NICE costing
disease template TA269)
Estimated number of incident patients stage Calculated (total population England x average
Ilic-1V eligible for treatment in England in 1,137 | male/female incidence melanoma England x
2015 proportion of patient with stage llic-1V disease)

Proportion of increase in incidence per 2006.

annum

Decisions resources malignant melanoma June

3.5% | National Institute for Health and Care Excellence
(NICE). Ipilimumab for previously untreated
melanoma - manufacturer submission (2013)

123

Proportion of patients who are BRAF "%

mutation-positive

48% | Long et al**

Proportion of patients who are BRAF"*%

: . 52%
mutation-negative

BRAF"®® mutation positive)

Calculated (1-proportion of patients who are

The number of expected incident cases of malignant melanoma for 2015 in England is
estimated to be 11,366, of whom 1,137 cases (10%) are expected to be stage llic and IV.
Given current NICE treatment recommendations for unresectable or metastatic melanoma

according to BRAF status, it is expected that 628 patients previously treated with ipilimumab
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(and if being BRAF'®® mutation-positive, a BRAF or MEK inhibitor) will be eligible for

treatment with pembrolizumab in 2015.

The eligible population to receive pembrolizumab treatment in 2™ line or 3" line in the next 5
years has been estimated based on MSD forecasting and are presented in Table 95 and
Table 96.

Table 95: Proportion of patients with BRAF mutation positive melanoma treated in 1L with

either a BRAFI/MEKIi or ipilimumab

Year 2015 2016 2017 2018 2019 2020
% treated with BRAFi* +/- MEKi in 1L 43.20% 37.70% 34.90% | 34.30% | 34.30% 34.30%
% treated with ipilimumab in
1L 16.30% 11.10% 8.60% | 8.00% 7.90% 7.90%
Propor_tion of_ BRAF(+) not treated after BRAFi due to withdrawal (i.e. death, performance status or 10.00%
contraindication)
Proportion of BRAF(+) not treated after BRAFi due to AEs 25.00%
Proportio.n qf BRAF(+) not treated after ipilimumab due to withdrawal (i.e. death, performance status 10.00%
or contraindication)
Proportion of BRAF(+) not treated after ipilimumab due to AEs 15.00%
*Vemurafenib or dabrafenib
Table 96: Proportion of patients with BRAF wild type mutation treated in 1L with ipilimumab
Year 2015 2016 2017 2018 2019 2020
% treated with BRAFi* +/- MEKi in 1L 75.00% | 21.90% | 19.60% | 19.60% | 19.70% | 19.70%
Proportion of BRAF(-) .not treated after ipilimumab due to withdrawal (i.e. death, performance 10.00%
status or contraindication)
Proportion of BRAF(-) not treated after ipilimumab due to AEs 15.00%

The estimated patient numbers for the BRAF mutation-positive patients treated with either
BRAFI/MEKi or ipilimumab in 1% line have been estimated by applying the proportion of
patients with BRAF mutation positive melanoma in 1% line with either BRAFI/MEKi or

ipilimumab to the estimated number BRAF"®® mutation-positive patients.

The estimated patient numbers for the BRAF mutation-positive patients treated with either
BRAFI/MEKi in 2" line have been estimated by taking into account those who will withdraw
after 1% line treatment and the proportion of BRAF mutation-positive that will be stop
treatment after BRAFi due to AEs.®

The estimated patient numbers for the BRAF mutation-positive patients treated with
ipilimumab in 2nd line have been estimated by applying to the estimated number of BRAF
mutation-positive patients treated with ipilimumab in 1st line the proportion of BRAF
mutation-positive that will be treated after ipilimumab due to withdrawal and the proportion of

BRAF mutation-positive that will be treated after ipilimumab due to AEs.®®
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The total estimated number of BRAF mutation-positive patients eligible for pembrolizumab in
3rd line was estimated by summing up the BRAF mutation-positive patients treated with
either BRAFI/MEK:I or ipilimumab in 2nd line.

The BRAF mutation-negative patients treated with ipilimumab in 1st line was estimated by
multiplying the percentage of BRAF wild type mutation patients treated in 1st line with

FVe%  mutation-

ipilimumab to the BRAF®® mutation-negative patients. The total BRA
negative patients eligible for pembrolizumab in 2nd line was estimated by taking into account
those withdrawing after ipilimumab and those who stopped treatment after ipilimumab due to

AESs.

The estimated number of patients stage llic or IV eligible for treatment with pembrolizumab

FVe%° mutation-

in 2nd or 3rd treatment line has been estimated by summing up the total BRA
positive treated with either BRAFI/MEKi or ipilimumab in 3rd line with the total BRAF'*%

mutation-negative patients eligible for pembrolizumab in 2nd line.

The estimated PD-1 class share comes from MSD internal forecasting®® and has been used
to estimate the total number of stage llic and IV patients eligible for pembrolizumab in 2nd or
3rd line treatment. We have not broken this down further to shares for individual drugs within
the class (Table 97 and Table 98).

Table 97: Number of patients eligible for treatment with pembrolizumab in either 2L or 3L per
year and BRAF status

2015 | 2016 | 2017 | 2018 | 2019 | 2020

BRAF mutation-positive patients treated with either BRAFI/MEKIi or ipilimumab in 1L

With BRAFI/MEKi 261 236 226 230 238 246
With ipilimumab 99 69 56 54 55 57
BRAF mutation-positive patients treated with either BRAFI/MEKIi or ipilimumab in 2L
With BRAFI/MEKi 176 159 153 155 161 166
With ipilimumab 75 53 43 41 42 43
Total BRAF mutation-positive patients eligible for pembrolizumab in 3L
| 252 | 212 | 195 | 196 | 203 | 210
BRAF mutation-negative patients treated ipilimumab in 1L
With ipilimumab | 2401 | 149 [ 138 | 142 | 148 | 153
Total BRAF*% Mutation-negative patients eligible for pembrolizumab in 2L
| 376 | 114 [ 105 [ 1090 | 113 | 117

Total stage llic and IV patients eligible for pembrolizumab in 2L or 3L

| 628 | 326 | 301 | 305 | 316 | 327

Table 98: Estimated maximum number of patients stage llic and IV treated with pembrolizumab
in either 2L or 3L per year

2015 2016 2017 2018 2019 2020
Estimated class share - PD-1 class 30% 57% 67% 69% 69% 69%
Estimated maximum number of stage llic and
IV patients treated with pembrolizumab in 2L 188 186 208 211 218 226
or 3L
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6.3 Assumptions that were made about current treatment options and uptake of
technologies

The main assumptions made to estimate the number of eligible patients to receive

pembrolizumab 2L or 3L are:
e Patients receive the licensed dose of 2mg/kg until disease progression.
e The following inputs are based on outcomes from KEYNOTE-002:
o The mean treatment duration (in cycles)
o The average number of vials per patients (with no vial sharing) used was
based on European patient weights (detailed in section 5.5.2).
o The proportion of patients receiving the dose expected
e All patients have been tested for BRAF'*® mutation status™
e 0% are treated through clinical trials*

e 3.5% incidence change rates per year?

6.4 Assumptions that were made about market share in England

Market shares are based on MSD forecasting and applied to the BRAF mutation-positive
and BRAF wild-type populations as explained in section 6.2 and presented in Table 95 and
Table 96.%°

6.5 Other significant costs associated with treatment that may be of interest to

commissioners

Technology costs and other significant costs associated with treatment with pembrolizumab

are described in section 5.5.

As per SmPC pembrolizumab is administered at a dose of 2mg/kg every 3 weeks until
disease progression or unacceptable toxicities. As mentioned in section 5 some patients
may experience long-term survival. Mean overall survival is currently based on extrapolation
method and the true mean overall survival observed in the population is not yet known.
Although the assumptions used in the model are conservative there may be a significant
number of patients treated with pembrolizumab who will be experiencing long term survival

benefit and therefore long-term treatment with pembrolizumab.

In addition, pembrolizumab is administered every 3 weeks, which is lower than compared to
some of the available chemotherapies and the administration time required per cycle is
shorter than for some other chemotherapies (i.e. 30 minutes instead of 60 minutes or

longer).
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6.6 Unit costs assumed and how they were calculated

All unit costs considered here estimate the annual budget on the NHS in England

and are based upon the ones included in the economic in section 5.5.
The unit cost of one 50mg vial of pembrolizumab is £1,315.

As described in section 5.5 pembrolizumab administrations take less than 30 minutes each.
It was therefore assumed and agreed with NHSE when submitting the additional NHSE
costs from implementing the EAMS scheme for pembrolizumab for patients with advanced
melanoma who have received previous treatment, that the administration cost for
pembrolizumab would be the simple parenteral chemotherapy administered as outpatient
costs (NHS reference costs 2013/2014 SB12Z-outpatient: £164.81). **'

6.7 Estimates of resource savings

The resource savings of introducing pembrolizumab to the market are explained in the
results of section 5.7.

6.8 State the estimated annual budget impact on the NHS in England.

Introduction of pembrolizumab in the market in England is expected to displace the use of
BSC to subsequent treatment lines. The estimated budget impact on the NHS in England of
all PD-1 agents is presented in Table 99. MSD has not attempted to estimate the
pembrolizumab share of the PD-1 class, however if it was 50% for the first year, the figure
would be half of that shown in the table below (i.e. £4,271,501).

Table 99: Estimated budget impact over 5 years

eated wiin D1 clast for L oraL | 188 186 208 211 218 226

Total costs for PD-1 class £45,362 £45,362 £45,362 £45,362 £45,362 £45,362
Total treatment costs £25,290 £25,290 £25,290 £25,290 £25,290 £25,290
Total administration costs £19,983 £19,983 £19,983 £19,983 £19,983 £19,983
Total adverse event costs £89 £89 £89 £89 £89 £89

Maximum budget impact for

pembrolizumab £8,543,002 | £8,431,593 | £9,133,511 | £9,554,011 | £9,889,787 | £10,235,929

6.9 ldentify any other opportunities for resource savings or redirection of resources

that it has not been possible to quantify.

No other quantifiable resource savings or redirection of resources is expected.
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6.10 Highlight the main limitations within the budget impact analysis.

a number of assumptions were made in terms of proportion of patients treated in 1%
and 2" line, and on the patients that continued treatment to subsequent therapies

after progression, which introduced uncertainty into the estimates here presented.
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PEMBROLIZUMAB FOR PATIENTS PREVIOUSLY TREATED WITH IPILIMUMAB

RISK ANALYSIS - THE IMPACT OF DIFFERENT DURATIONS OF NHS FUNDING FOR
PEMBROLIZUMAB ON COST EFFECTIVENESS

MSD was aware when it made the submission to NICE that there was a marked difference between the
reference case deterministic ICER value and that from the PSA. This was driven by the continuing use, and
therefore cost, of pembrolizumab extending for a minority of patients into decades. To demonstrate the
impact of this we also presented in our submission a scenario analysis where the cost of treatment (drug
acquisition and administration) ceased at 2 years, based on the maximum treatment duration of therapy
within the Phase Ill, KEYNOTE 006 study (patients previously untreated with ipilimumab). The efficacy data
used for this analysis was the same as for the base case analysis. The PSA ICER from this scenario was
significantly lower and more aligned with that of the deterministic reference case.

MSD believes that the Committee will want to better quantify the potential cost to the NHS of continuing

treatment use, | /  have therefore

provided a number of additional analyses below. The analyses demonstrate that it is only a small (theoretical)
increase in the number of patients driving the uncertainty around the cost-effectiveness of pembrolizumab.

SUMMARY OF ICERS ASSUMING DIFFERENT DURATIONS OF NHS REIMBURSEMENT FOR
PEMBROLIZUMAB AND PROPORTION OF PATIENTS IN PFS (POTENTIALLY TREATED) AT
THOSE TIME-POINTS

Table 1. ICERs and proportion of patients in PFS (and potentially on treatment with pembrolizumab) considering different NHS
reimbursement times, for patients previously treated with ipilimumab*

Proportion of patients in PFS

ICERS* (potentially on pembrolizumab

treatment) from post NHS
reimbursement point

NHS reimbursement times Deterministic Probabilistic Deterministic Probabilistic
Reference case: lifetime (30 years) £42,923 £67,615 0.62% 0.52%
Up to 2 years £31,764 £33,623 7.38% 8.46%
Up to 3 years £34,480 £37,842 3.72% 6.28%
Up to 4 years £35,942 £40,189 2.27% 4.97%
Up to 5 years £36,912 £42,635 1.59% 4.45%
Up to 10 years £39,161 £52,820 0.75% 4.35%
Up to 15 years £40,435 £60,236 0.64% 3.58%
Up to 20 years £41,422 £65,907 0.63% 2.42%

*|CER: pembrolizumab (PAS discount
incorporated) vs. BSC

The probabilistic sensitivity analysis runs 1,000 simulations. Each of these simulations reflects the average
result for a cohort of patients with a different set of simulated input parameter values (drawn randomly from a





set of probabilistic distributions). The graph below reflects the number of simulations (over 1,000) according to
the average proportion of patients treated with pembrolizumab and still in PFS (and therefore, potentially on
treatment). It takes into account different intervals (0% patients in PFS; >0% and up to 1% of patients in PFS;
>1% and up to 2%; > 2% and up to 5%; etc.) and takes into account different time periods. For example, if we
take into account NHS reimbursement for years, for the majority of simulations there were between 10% and
20% of patients in PFS (and potentially, still on treatment) at the end of year 2. On the other hand, if we take
into account NHS reimbursement of 5 years, a small number of simulations (47, or 4.7%) resulted in 0% of
patients in PFS (and therefore not on treatment) at the end of year 5, while in the majority of simulations
there were up to 5% of patients in PFS (in 625 simulations, or approximately 63%).





Figure 1. Summary of the number of simulations (over 1,000) resulting in a proportion of patients in PFS equal to 0%, >0% and up to 1%,
>1% and up to 2%, >2% and up to 5%, >5% and up to 10%, >10% and up to 15%, >15% and up to 20%, >20% and up to 30%, and >30%
and up to 40%, when considering different NHS reimbursement periods
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REFERENCE CASE: NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR A LIFETIME (I.E. 30

YEARS)

Table 2. ICERs when considering NHS reimbursement for pembrolizumab of 30-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs LYs costs QALYs LYS
BSC
£15,594 1.11 1.57
Pembrolizumab £92,741 2.25 3.10 £77,147 1.14 1.53 £67,615
Deterministic Results
Total Total | Total | Incremental | Incremental | Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC
£15,960 1.07 1.51
Pembrolizumab £66,955 2.26 3.10 £50,995 1.188 1.592 £42,923

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC






Figure 2. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 30-years for patients
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Figure 3. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement of pembrolizumab for 30-
years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR 2 YEARS

Table 3. ICERs when considering NHS reimbursement for pembrolizumab of 2-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental

Costs QALYs | LYs costs QALYs LYS ICER
BSC £15,463 1.14 1.59
Pembrolizumab £53,454 2.27 3.09 £37,991 1.13 1.51 £33,623
Deterministic Results

Total Total Total Incremental Incremental Incremental

Costs QALYs | LYs costs QALYs LYS ICER
BSC £15,960 1.07 1.51
Pembrolizumab £53,698 2.26 3.10 £37,738 1.19 1.59 £31,764

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC

Figure 4. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 2-years for patients
previously treated with ipilimumab
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Figure 5. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement for pembrolizumab of 2-

years for patients previously treated with ipilimumab
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NHS REIMBURESMENT OF PEMBROLIZUMAB FOR 3 YEARS
Table 4.
Probabilistic Results
Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,699 1.15 1.61 | £43,004 1.14 1.52 £37,842
Pembrolizumab £58,703 2.29 3.12
Deterministic Results
Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,960 1.07 1.51 | £40,965 1.19 1.59 £34,480
Pembrolizumab £56,925 2.26 3.10

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC






Figure 6. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 3-years for patients
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Figure 7. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement for pembrolizumab of 3-
years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR 4 YEARS

Table 5. ICERs when considering NHS reimbursement for pembrolizumab of 4-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,837 1.12 1.57 £45,634 1.14 1.53 £40,189

Pembrolizumab

£61,470 2.25 3.10

Deterministic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,960 1.07 1.51 £42,700 1.19 1.59 £35,942

Pembrolizumab

£58,660 2.26 3.10

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC

Figure 8. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 4-years for patients

previously treated with ipilimumab
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Figure 9. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement for pembrolizumab of 4-
years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB OF 5 YEARS
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Table 6. ICERs when considering NHS reimbursement for pembrolizumab of 5-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,541 1.12 1.58 £47,988 1.13 1.51 £42,635
Pembrolizumab £63,529 2.25 3.09
Deterministic Results
Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,960 1.07 1.51 £43,854 1.19 1.59 £36,912
Pembrolizumab £59,814 2.26 3.10

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC






Figure 10. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 5-years for patients
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Figure 11. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement for pembrolizumab of 5-
years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR 10 YEARS

Table 7. ICERs when considering NHS reimbursement for pembrolizumab of 10-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,644 1.12 1.57 £60,566 1.15 1.53 £52,820
Pembrolizumab £76,210 2.27 3.11
Deterministic Results
Total Total Total Incremental Incremental Incremental ICER
Costs QALYs | LYs costs QALYs LYS
BSC £15,960 1.07 1.51 £46,525 1.19 1.59 £39,161
Pembrolizumab £62,485 2.26 3.10

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC






Figure 12. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 10-years for
patients previously treated with ipilimumab
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Figure 13. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement for pembrolizumab of 10-

years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR 15 YEARS

Table 8. ICERs when considering NHS reimbursement for pembrolizumab of 15-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs LYs costs QALYs LYS
BSC £15,547 1.12 1.57 £68,525 1.14 1.53 £60,236
Pembrolizumab £84,072 2.25 3.10

Deterministic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs LYs costs QALYs LYS
BSC £15,960 1.07 1.51 £48,038 1.19 1.59 £40,435
Pembrolizumab £63,998 2.26 3.10

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC

Figure 14. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 15-years for
patients previously treated with ipilimumab

Incremental Costs

£250,000
£200,000 iy : -
i -: Rx "y x
- - ." -x " - » . x : 2 A " 4
- 2 o ¥ mx X u . RN
£150,000 : . P T A S TRy

0.00 0.50 1.00 1.50 2.00
Incremental QALYs

Probabilistic Results —— £50,000 Threshold £30,000 Threshold

A Probabilistic Result & Deterministic Result






Figure 15. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement of pembrolizumab for 15-

years for patients previously treated with ipilimumab
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NHS REIMBURSEMENT OF PEMBROLIZUMAB FOR 20 YEARS
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Table 9. ICERs when considering NHS reimbursement for pembrolizumab of 20-years for patients previously treated with ipilimumab*

Probabilistic Results

Total Total Total Incremental Incremental Incremental ICER
Costs QALYs LYs costs QALYs LYS
BSC
£15,589 1.13 1.58
Pembrolizumab £90,196 2.26 3.10 £74,607 1.13 1.52 £65,907
Deterministic Results
Total Total Total Incremental Incremental Incremental ICER
Costs QALYs LYs costs QALYs LYS
BSC
£15,960 1.07 1.51
Pembrolizumab £65,172 2.26 3.10 £49,212 1.19 1.59 £41,422

*|CER: pembrolizumab (PAS discount incorporated) vs. BSC






Figure 16. Cost-effectiveness plane for the PSA results when considering NHS reimbursement of pembrolizumab for 20-years for
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Figure 17. Cost-effectiveness acceptability curves for the PSA results when considering NHS reimbursement of pembrolizumab for 20-
years for patients previously treated with ipilimumab
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Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after progression with
ipilimumab [ID760]

Dear I

The Evidence Review Group, Liverpool Reviews and Implementation Group (LRiG), and the
technical team at NICE have now had an opportunity to take a look at the submission
received on 23" April 2015 by Merck Sharp & Dohme. In general terms they felt that it is well
presented and clear. However, the ERG and the NICE technical team would like further
clarification relating to the clinical and cost effectiveness data.

Both the ERG and the technical team at NICE will be addressing these issues in their
reports.

We request you to provide a written response to this letter to the Institute by 10.00am on 4™
June 2015 via NICE docs. Two versions of this written response should be submitted; one
with academic/commercial in confidence information clearly marked and one from which this
information is removed.

Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise, and all information submitted under
‘academic in confidence’ in yellow.

If you present data that is not already referenced in the main body of your submission and
that data is seen to be academic/commercial in confidence information, please complete the
checklist for in confidence information available via NICE docs.

Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this
may result in your information being displaced or unreadable. Any supporting documents
should be emailed to us separately as attachments or sent on a CD.

If you have any further queries on the technical issues raised in this letter then please
contact Pilar Pinilla-Dominguez, Technical Lead. Any procedural questions should be
addressed to Bijal Joshi, Project Manager in the first instance.

Yours sincerely

Janet Robertson

Associate Director — Appraisals
Centre for Health Technology Evaluation

www.nice.org.uk
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Encl. checklist for in confidence information

Section A: Clarification on effectiveness data

Al.  Priority question. It is unclear why the crossover adjusted estimates of overall
survival (OS) using the Rank-preserving structural failure time (RPSFT) method
would fail to provide an accurate estimate of OS. Please provide a detailed
justification of why the methods have been deemed to be unsuitable and why the
results of the RPSFT analysis of KEYNOTE-002 OS have been rejected. Please also
provide the code used to implement the RPSFT method and the full results of this
analysis.

A2.  Priority question. Please provide a full breakdown, for each method (RPSFT, 2-
stage simple, 2-stage all covariates, Inverse probability of censoring weighted
[IPCW]) of how in KEYNOTE-002 crossover adjusted estimates of OS were
calculated.

a. Please clarify whether all patients who crossed over (to either dose of
pembrolizumab) were adjusted for in the analyses, or whether it was only
patients who crossed over to the pembrolizumab 2mg/kg arm.

b. If only patients who crossed over to 2mg/kg were adjusted for, how were the
patients who crossed over to the pembrolizumab 10 mg arm considered?

A3. Table 21 of the company’s submission presents KEYNOTE-002 progression free
survival (PFS) rates at 3, 6, 9 and 12 months. Please provide hazard ratios and 95%
confidence intervals for comparisons between pembrolizumab 2mg/kg and the
control arm at each of these time points.

A4.  For completeness, please provide the findings from the results of the first interim
analyses conducted for KEYNOTE-002.

A5.  Please provide the p-values for interaction for all performed subgroup analyses as
presented in Appendix 7 of the company’s submission for KEYNOTE-002 and
KEYNOTE-001 (part B2).

A6.  Please clarify which analysis population has been used for the KEYNOTE-001 (part
B2) results presented in Table 32 of the company’s submission.

Statistical methods employed in KEYNOTE-002:

A7. Please provide the level of power used for the sample size calculation for KEYNOTE-
002.

A8. It is stated in the methods section for KEYNOTE-002 in the company’s submission
that “the OS hypothesis will be tested at 2.0%, 2.25% and 2.5% respectively if none,

www.nice.org.uk
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exactly one, or both hypotheses are rejected at the second interim analysis” referring
to the two PFS hypotheses. If both PFS hypotheses are rejected at the second
interim analysis at the 0.25% significance level as pre-specified for KEYNOTE 002,
this would take up 0.5% of the overall pre-specified 2.5% alpha allocation, whereas if
no PFS hypotheses are rejected at the second interim analysis, this would take up
0.0% of the alpha allocation. Should this sentence therefore read “the OS hypothesis
will be tested at 2.5%, 2.25% and 2.0% respectively if none, exactly one, or both
hypotheses are rejected at the second interim analysis™?

A9. Please clarify, why 95% Cls are provided for the PFS and OS results of KEYNOTE-
002 at the second interim analysis when the level of testing is 0.5% for OS and
0.25% for PFS? These confidence intervals could be misinterpreted as significant
results, whereas the significance depends on the p-value for the test.

Al10. For PFS, results are reported for both Central Assessment (IRO) and Investigator
Assessment (INV) of disease progression. It is not clear why the company claims to
have controlled the type 1 error strictly yet performed multiple analyses, seemingly
without making adjustments for multiplicity. Please clarify if there were any
adjustments for multiplicity.

All. For KEYNOTE-002, it is pre-specified that the full-analysis set population will be used
for the analysis of objective response rate (see Table 11), but results for the
intention-to-treat (ITT) population are presented. Please provide justification for this
choice.

Section B: Clarification on cost-effectiveness data

B1.  Priority question: The ERG have detected indications in the KEYNOTE-002 data
used in the model that informative censoring at data cut-off may be exaggerating
hazards in both trial groups, and wish to examine the extent to which this may be
introducing bias and additional uncertainty into the model results. Please provide the
following Kaplan-Meier analyses (listed in a to h below) to the following specification:

Population: Use the ITT population including all patients lost to follow-up or
withdrawing from trial.

Censoring: Censor lost to follow-up and withdrawn patients at the time recorded.
Patients alive and still at risk of the target event at the date of data cut-off should be
censored at the date of data cut-off, and not when last seen. Please use the format of
the table provided below.

www.nice.org.uk
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Trial data set: Keynote-002, latest data cut.

a. Time to death from any cause (OS) Kaplan-Meier analysis for the
pembrolizumab 2mg/kg treatment group.

b. Time to death from any cause (OS) Kaplan-Meier analysis for the comparator
treatment group, without adjustment for crossover, stratified by those who did
and those who did not crossover following disease progression.

c. Time to death from any cause (OS) Kaplan-Meier analysis for the comparator
treatment group, separately for each method of crossover adjustment
(RPSFT, 2-stage simple, 2-stage all covariates, IPCW).

d. Time to disease progression or death (PFS) Kaplan-Meier analysis based on
investigator assessment, stratified by treatment group.

e. Time from disease progression by investigator assessment to death from any
cause (PPS) Kaplan-Meier analysis for the pembrolizumab 2mg/kg treatment

group.

f. Time from disease progression by investigator assessment to death from any
cause (post-progression survival [PPS]) Kaplan-Meier analysis for the
comparator group, without adjustment for crossover, stratified by those who
did and those who did not crossover following disease progression.

g. Time from disease progression by investigator assessment to death from any
cause (PPS) Kaplan-Meier analysis for the comparator group, separately for
each method of crossover adjustment (RPSFT, 2-stage simple, 2-stage all
covariates, IPCW).

h. Time to treatment discontinuation Kaplan-Meier analysis.

www.nice.org.uk
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Example of output (SAS) required from specified Kaplan-Meier analyses - The
LIFETEST Procedure

Product-Limit Survival Estimates
Survival
DAYS Survival Failure Standard N“”.“be’ Number
Failed Left
Error

0.000 1.0000 0 0 0 62

1.000 . i . 1 61

1.000 0.9677 0.0323 0.0224 2 60

3.000 0.9516 0.0484 0.0273 3 59

7.000 0.9355 0.0645 0.0312 4 58

8.000 5 57

8.000 . ) . 6 56

8.000 0.8871 0.1129 0.0402 7 55
10.000 0.8710 0.1290 0.0426 8 54
SKIP... | | L | eed | e - -
389.000 0.1010 0.8990 0.0417 52 5
411.000 0.0808 0.9192 0.0379 53 4
467.000 0.0606 0.9394 0.0334 54 3
587.000 0.0404 0.9596 0.0277 55 2
991.000 0.0202 0.9798 0.0199 56 1
999.000 0 1.0000 0 57 0

B2.  Priority question: The use of secondary data sources for projection of short-term
differences in survival to long-term gains requires compatibility between the trial and
the secondary sources, in terms of those patient characteristics known to influence
survival. In particular, the duration of diagnosed melanoma at baseline in the trial is
important in assessing the validity of the manner in which secondary data sources
are used to project survival beyond the trial period. Please provide a table
summarising the baseline characteristics as shown in Table 16 of the company’s
submission, together with the time since initial diagnosis of malignant melanoma
(mean and range) of patients in the KEYNOTE-002 trial for the 3 subgroups:
‘pembrolizumab treated (2mg/kg)’, ‘comparator treated without crossover’,
‘comparator treated with crossover’.

B3.  Priority question: The ERG wishes to assess whether there is clinical and analytical
evidence of heterogeneity in the KEYNOTE-002 as it may prove important in
establishing the appropriateness of the methods used to project survival in the model.
Please provide a table summarising the same baseline characteristics of patients in
the KEYNOTE-002 trial as in B2, but splitting each subgroup into 2 approximately
equal sections (patients who progressed or died early versus patients who
progressed or died later or who remained alive and progression-free at the time of
data cut, that is a 50/50 split).

B4.  Priority guestion: The company’s model assumes that all patients enter the trial at a
fixed age, and with fixed proportions of males and females. A detailed age/sex
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breakdown would allow the ERG to assess the magnitude of any bias introduced by
this effect. Please provide a table showing the baseline age-sex distribution of
patients in the KEYNOTE-002 trial in 5 year age bands (under 20, 20-24,25-29,etc.),
for patients in the pembrolizumab 2mg/kg treated arm, and separately for comparator
treated patients who did or who did not crossover on disease progression.

B5.  Priority question: Although the KEYNOTE-002 utility results have been calculated
using the UK tariff of social values, a substantial proportion of EQ-5D responders are
from US residents. The ERG considers it important to consider any uncertainty
introduced into the cost-effectiveness results from including data from US
responders. Please provide results for EQ-5D scores in the KEYNOTE-002 trial split
between US and non-US patients for Appendix 20 Tables 3, 5, 7 and 9.

B6. Neither the company’s submission nor the submitted model state which definition of
assessment was selected when analysing KEYNOTE-002 trial data for inclusion in
the model. Please clarify whether model PFS projections are based on IRO or INV of
disease progression.

B7.  Please explain why on page 155 you consider the two-stage crossover model which
included all the covariates to be the most conservative.

B8.  Please clarify the following inconsistency. On page 32 of the company’s submission,
it is claimed that “Therefore, pembrolizumab is expected to displace the use of BSC
(including dacarbazine) to further subsequent lines of treatment for patients
experiencing disease progression” and on page 136 it is restated that “it is expected
that pembrolizumab would be used prior to chemotherapy treatment where possible”.
However your economic model did not include post progression therapy (including
dacarbazine) after progression with pembrolizumab. Clinical advice to the ERG also
suggested that there might be situations where clinicians may also prefer to use
BRAF inhibitors after treatment with pembrolizumab, as opposed to prior to this.
Therefore, please clarify whether Figure 3 in the company’s submission may need
adapting and these 2 scenarios considered.

Section C: Textual clarifications, references and additional points

Cl. The ERG appreciates the company providing the clinical study reports for
KEYNOTE-002 and KEYNOTE-001 (part B2) which include the statistical analysis
plans. In addition, please provide the study protocols for these 2 trials.

C2. The ERG notes that although not statistically significant, compared with patients
receiving 2mg/kg, OS appears to be improved in patients receiving 10mg/kg in both
KEYNOTE-001 (part B2) and KEYNOTE-002 whereas response rates in KEYNOTE-
001 (part B1) also appear to be improved with the higher dose (particularly when
administered fortnightly). Please provide more context as to why the 2mg/kg dose is
preferred over the 10mg/kg dose.
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C3. Please provide a reference (and if not already provided, accompanying document)
for the methods used to control the overall type 1 error rate in KEYNOTE-002 (as
mentioned on pages 57 to 58 of the company’s submission.

C4.  The number of patients estimated to be eligible for treatment with pembrolizumab by

the company is cited to be 628. However, following the text and tables in section 6.2
of the company’s submission, the ERG has been unable to replicate these numbers.
Specifically, from following the text in section 6.2 and numbers cited in Tables 94 to
96 of the company’s submission, the ERG calculates the numbers as follows:

Parameters Proportion | Source Number
Total population - Table 94: ONS Mid-2013 UK population 53,865,800
England estimates
Estimate of incident 0.02% Table 94: Calculated (average of male and 11,366
melanoma population female) from ONS cancer registration 2012

(released June 2014
Proportion of patient 10.00% Table 94: Vemurafenib NICE costing report 1,137
with stage Ilic or IV (NICE costing template TA269)
disease
Proportion of patients 48.00% Table 94: Long et al 546
who are BRAF "%
mutation-positive
Proportion of patients 52.00% Table 94 591
who are BRAF"®®
mutation-negative
Patients who are BRAF**° mutation-positive
- Treated first line with 43.20% Table 95 236
BRAF inhibitor and/or
MEK inhibitor
- Treated first line with 16.30% Table 95 89
ipilimumab
- Treated second-line 65.00% Table 95: Merck Sharp & Dohme. Data on file. 153
following treatment with 2015. Ref Type: Data File (Table 95)
BRAF inhibitor and/or
MEK inhibitor*
- Treated second-line 75.00% Table 95: Merck Sharp & Dohme. Data on file. 67
following treatment with 2015. Ref Type: Data File (Table 95)
ipilimumab*
Patients who are BRAF"" mutation-negative
- Treated first line with 75.00% Table 96 443
ipilimumab
- Treated second-line 75.00% Table 96: Merck Sharp & Dohme. Data on file. 332
following treatment with 2015. Ref Type: Data File (Table 96)
ipilimumab*
All patients treated second-line
Patients eligible for Calculated (sum of BRAF °°° mutation 552
treatment with positive + BRAF"*® mutation negative)
pembrolizumab

* The proportion of patients treated first-line minus those who withdrew treatment as a result of death, performance
status, contraindication or adverse event.

Please clarify how the estimate of 628 patients is derived, noting if any errors
have occurred in the ERG’s calculations above. In particular, the ERG queries

whether the proportion of patients who are BRA
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mutation-positive and
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treated first line with ipilimumab (16.3% as reported in Table 95) may be an
underestimate?

C5. Please clarify if the source for all data reported in Table 95 is reference 88: Merck
Sharp & Dohme. Data on file. 2015. Please also provide a copy of this document.

Cé6. Please clarify if the source for all data reported in Table 96 is reference 88: Merck
Sharp & Dohme. Data on file. 2015.

C7. Please clarify whether in Table 96, “% treated with BRAFi* +/- MEKi in 1L” should in
fact read “% treated with ipilimumab in 1L".

C8.  One key exclusion criterion for entry into KEYNOTE-002 is listed on page 46 of the
company’s submission as “Disease progression within 24 weeks of last dose of
ipilimumab.” However “Disease progression within 24 weeks of last dose of
ipilimumab” is also used to define a patient who is refractory, a key inclusion criterion
(page 43 of the company’s submission). Please clarify whether “Disease progression
within 24 weeks of last dose of ipilimumab” is an inclusion or exclusion criterion.

www.nice.org.uk
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4™ June 2015

Dear Janet,

Re. Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab
[ID760]

MSD welcomes the opportunity to answer the clarification questions. Our responses are provided below.

Should NICE or the ERG require any further clarification we would be more than happy to provide an answer
to them.

Kind regards,

B H<:d of HTA and OR

Merck Sharp & Dohme Limited. Registered Office Hertford Road, Hoddesdon, Hertfordshire EN11 9BU Registered in England No. 820771





Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after progression with
ipilimumab [ID760]

Dear NN

The Evidence Review Group, Liverpool Reviews and Implementation Group (LRiG), and the
technical team at NICE have now had an opportunity to take a look at the submission
received on 23" April 2015 by Merck Sharp & Dohme. In general terms they felt that it is well
presented and clear. However, the ERG and the NICE technical team would like further
clarification relating to the clinical and cost effectiveness data.

Both the ERG and the technical team at NICE will be addressing these issues in their
reports.

We request you to provide a written response to this letter to the Institute by 10.00am on 4™
June 2015 via NICE docs. Two versions of this written response should be submitted; one
with academic/commercial in confidence information clearly marked and one from which this
information is removed.

Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise, and all information submitted under
‘academic in confidence’ in yellow.

If you present data that is not already referenced in the main body of your submission and
that data is seen to be academic/commercial in confidence information, please complete the
checklist for in confidence information available via NICE docs.

Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this
may result in your information being displaced or unreadable. Any supporting documents
should be emailed to us separately as attachments or sent on a CD.

If you have any further queries on the technical issues raised in this letter then please
contact Pilar Pinilla-Dominguez, Technical Lead . Any procedural questions should be
addressed to Bijal Joshi, Project Manager in the first instance.

Yours sincerely

Janet Robertson

Associate Director — Appraisals
Centre for Health Technology Evaluation

Encl. checklist for in confidence information

Section A: Clarification on effectiveness data





Al.

Priority question. It is unclear why the crossover adjusted estimates of overall
survival (OS) using the Rank-preserving structural failure time (RPSFT) method
would fail to provide an accurate estimate of OS. Please provide a detailed
justification of why the methods have been deemed to be unsuitable and why the

results of the RPSFT analysis of KEYNOTE-002 OS have been rejected. Please
also provide the code used to implement the RPSFT method and the full results of
this analysis.

Details of why the RPSFT method was deemed unsuitable were presented in our

submission (pages 150-152), and additional details are provided below:

= The validity of the RPSFT crossover adjustment relies on the assumption of a
‘common treatment effect’, which does not hold in practice. Patients who
switch to the pembrolizumab arms experience a different treatment effect
when they progress than that experienced by patients initially allocated to the
pembrolizumab arms. This has been demonstrated by comparing the
treatment effect for patients initially treated with pembrolizumab at 8, 12 and
20 weeks after baseline versus that at 8, 12 and 20 weeks post-progression
among patients who crossed over to pembrolizumab 2 mg/kg after being
treated with chemotherapy. For this comparison, the comparable non-
crossover patients (matching all crossover criteria and survived “washout”
period) were used as the comparison group. The treatment effect estimate at
these various time points were determined by fitting a Cox Proportional
Hazard model. The results of the corresponding hazard ratios (HRs) are
summarized in Table 1 below. Based on these results, the treatment effect
from the early part of the trial for the arm of patients initially treated with
pembrolizumab 2mg is different from that experienced by patients initially
treated with chemotherapy who subsequently crossed over to the
pembrolizumab 2 mg/kg treatment arm. The treatment effect post-progression
among patients who crossed over to pembrolizumab appears to be greater
than that experienced by patients initially treated with pembrolizumab in the
trial. These results do not support the assumption of a common treatment
effect between patients initially treated and patients crossing over to
pembrolizumab within the KEYNOTE-002 trial. This is also supported by the
different shape of the OS post-baseline for patients initially treated with
pembrolizumab vs. post-progression for patients in the control group that

crossed over to pembrolizumab (see Figure 1 below).





Table 1. Hazard ratios for pembrolizumab versus control at 8, 12 and 20 weeks after baseline, and
for patients crossing over from the control arm to the pembrolizumab 2mg arm at 8, 12 and 20
weeks after progression

Model from: HR over 8 Weeks HR over 12 Weeks HR over 20 Weeks
[95%CI] [95%CI] [95%CI]

Study 0.919 [0.668, 1.264] 0.904 [0.657, 1.244] 0.916 [0.666, 1.260]

Baseline

PD 0.312[0.150, 0.649] 0.313[0.151, 0.650] 0.275[0.132, 0.573]

Figure 1. OS from baseline for patients initially treated with pembrolizumab compared to post-
progression OS for patients in the chemotherapy arm who crossed over to pembrolizumab
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= Additionally, the validity of a crossover adjustment should be assessed
against the outputs produced, as recommended by the NICE Decision
Support Unit (DSU) for the adjustment of crossover in clinical trials.! As stated
in page 152 of the submission, the adjusted OS for the chemotherapy arm
estimated through the RPSFT adjustment was higher than what would be
expected on the basis of the OS historically associated BSC/chemotherapy for
the treatment of metastatic melanoma (11.1 months in the RPSFT-adjusted
chemotherapy arm of the KEYNOTE-002 trial® versus between 6 and 9
months, respectively).*®

= The RPSFT adjusted estimate also becomes less and less reliable in the long-
term versus what would be expected in clinical practice; indicating that the full
impact of immunotherapy from pembrolizumab is not being accounted for (see
Figure 2 below). It is clinically unrealistic to expect previously treated patients
who are refractory to ipilimumab receiving chemotherapy to have better

survival than the overall population of chemotherapy treated patients.

3





* The results of the KEYNOTE-006 trial® provide additional evidence against the
validity of the RPSFT approach to adjust adequately for crossover. In this
Phase lll, randomised, controlled trial, pembrolizumab was compared with
ipilimumab in patients previously untreated with ipilimumab. A significant
survival benefit associated with pembrolizumab over ipilimumab was
demonstrated. Given that ipilimumab has demonstrated a significant
improvement in survival (10.1 months vs. 6.4 months in the control arm),’ it
becomes evident that the RPSFT crossover adjustment fails to adjust for
crossover since it does not reflect the survival benefit expected with
pembrolizumab when compared to chemotherapy in the absence of

crossover.

We compared the RPSFT-adjusted OS with the Korn adjusted data. As can be seen
below, the OS for the RPSFT-adjusted control arm is higher than the adjusted OS for
the Korn data.

Figure 2. Comparison of the adjusted OS using the RPSFT approach vs. the Korn data4 (adjusted to
reflect the characteristics of KEYNOTE 002 patients)
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Figure 3: Comparison of the adjusted OS using the two-stage approach vs. the Korn data4 (adjusted
to reflect the characteristics of KEYNOTE 002 patients)
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The R code used for the RPSFT crossover adjustment has been shared with NICE on a CD

as a supporting document.





A2.

This macro calls R functions within SAS to implement the RPSFT crossover adjustment.

There are 3 main R functions called:

= rpsftm()
This function uses the grid search to identify the estimate of the causal parameter
(treatment effect) using a stratified log-rank statistics, the same statistic used in the
ITT overall survival analysis. Re-censoring is implemented to remove potential
dependent censoring on the potential outcomes between death times and censoring
times.

= HRrpsftm()
This function uses the point estimate computed from rpsftm() and calculates the
potential observables for the control group. Then the hazard ratio is computed based
on the observed data in the treatment arm and the corrected data in the control arm.

= Hr.boots()
This function is used to implement the bootstrap that allows the estimation of the 95%

Cl and variance of the HR estimate.

Priority question. Please provide a full breakdown, for each method (RPSFT, 2-
stage simple, 2-stage all covariates, Inverse probability of censoring weighted
[IPCW]) of how in KEYNOTE-002 crossover adjusted estimates of OS were
calculated.

a. Please clarify whether all patients who crossed over (to either dose of
pembrolizumab) were adjusted for in the analyses, or whether it was only
patients who crossed over to the pembrolizumab 2mg/kg arm.

b. If only patients who crossed over to 2mg/kg were adjusted for, how were the

patients who crossed over to the pembrolizumab 10 mg arm considered?

For the RPSFT crossover adjustment method, all patients who crossed over were adjusted for
in the analysis (including patients crossing over to the 2 mg/kg and to the 10 mg/kg treatment

arms).

For the two-stage (both simple and full models), and the IPCW crossover adjustment
methods, only patients who crossed over to pembrolizumab 2mg/kg were adjusted. Those
who crossed over to the 10 mg/kg treatment arm were excluded from the analysis and not
adjusted. The reason to focus on adjusting the group of patients treated with the 2mg/kg dose
was that this dose was the one anticipated in the licence. Additionally, there were no
significant differences in outcomes between the two pembrolizumab doses (2 mg/kg vs.

10mg/kg arm; see Figure 1 above).

Table 2. Description of the patient groups that were adjusted as part of the different crossover
adjustment methods

Data used for crossover adjustment analysis
5






A3.

Control without Crossover to Crossover to
crossover pembrolizumab pembrolizumab
2mg/kg 10mg/kg

RPSFT Yes Yes Yes
2-stage simple Yes Yes No
2-stage all Yes Yes No
covariates

IPCW Yes Yes No

Table 21 of the company’s submission presents KEYNOTE-002 progression free
survival (PFS) rates at 3, 6, 9 and 12 months. Please provide hazard ratios and
95% confidence intervals for comparisons between pembrolizumab 2mg/kg and
the control arm at each of these time points.

Please find below Table 3 detailing the requested hazard ratios and 95% confidence intervals
for comparisons between pembrolizumab 2mg/kg and the control arm at each of these time

points

Table 3: PFS at fixed time-points based on central (IRO) assessment per RECIST 1.1
(ITT population): Comparison of Pembrolizumab 2mg/kg Q3W versus Control - Hazard

Ratios and 95% Confidence Intervals

Hazard Ratio (95% CI)

Month 3 Month 6 Month 9 Month 12

0.64 (0.49, 0.85) 0.40 (0.24, 0.69) 0.65 (0.27, 1.60) 0.12 (0.01, 1.05)

" Obtained from piecewise proportional hazards model assuming constant hazard ratio in intervals 0-3, 3-
6, 6-9 and >9. No stratification factor was included in the model because of small numbers at the later
time intervals.

A4.

For completeness, please provide the findings from the results of the first interim
analyses conducted for KEYNOTE-002.

A report was not prepared for the first interim analysis (IA1) conducted for KEYNOTE-
002. The first IA was performed after approximately 120 randomized patients had a
minimum of 3 months follow-up. The primary objective of this analysis was to
discontinue the 2 mg/kg or the 10 mg/kg from the study if one arm was clearly not as
effective as the other arm. Only the overall response rate from the 2 mg/kg and 10
mg/kg arms were compared in this analysis. The analysis was performed by an
external, unblinded statistician, and reviewed by the external data monitoring
committee (DMC), who recommended on the basis of the data that the study continue
as planned. Merck did not prepare a CSR or any other submission document based

on the results of IAL.





A5.  Please provide the p-values for interaction for all performed subgroup analyses as
presented in Appendix 7 of the company’s submission for KEYNOTE-002 and
KEYNOTE-001 (part B2).

Please find below the requested p-values for interaction for all performed subgroup analyses
as was presented in Appendix 7 of the submission document:
KEYNOTE-002:
The p-values for treatment-by-subgroup interaction from the KEYNOTE-002 subgroup
analyses are available in the various tables for each of the pairwise treatment comparisons.
Table 4. ORR by IRO per RECIST (%) in PD-L1 subgroups
Treatment-by-
PD-L1 subgroup subgroup '
Treatment PD-L1 positive PD-L1 negative p-value
Control 4.1 8.1
MK-3475 2 mg/kg Q3W 235 10.6 0.033
MK-3475 10 mg/kg Q3W 29.5 19.6 0.120

" Pairwise (MK-3475 dose group versus control) treatment-by-subgroup interaction based on observed
proportions

Table 5: Analysis of Progression Free Survival at Interim Analysis 2 by PDL1 Status at

Baseline (ITT Population)

Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number | Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events | Month| Months (95% CI) (95% CI) Hazard Ratio* (95% Cl)* p-Value® p-Value!
(%) s (%)
PD-L1 Positive
Control 98 87 3246 | 26.8 2.8(2.6,2.9) [38.7(28.9,48.4)
(88.8)

MK-3475 2 mg/kg 98 66 4715 | 14.0 35(2.9,5.6) [53.6(43.2,62.9) 0.54 (0.39, 0.75) 0.0003 0.0002

Q3w (67.3)
MK-347510mg/kg | 95| 63 |462.7| 136 | 4.0(2.86.0) |51.8(41.2,61.3) 0.49 (0.35, 0.69) <0.0001 <0.0001

Q3w (66.3)
PD-L1 Negative
Control 37 32 1225 | 26.1 2.7(2.0,3.0) [29.7 (16.1, 44.6)

(86.5)

MK-3475 2 mg/kg 47 41 159.4 | 25.7 2.8(2.7,2.8) |26.4(14.7,39.6) 0.89 (0.53, 1.50) 0.6645 0.6972

Q3w (87.2)
MK-3475 10 mg/kg 46 35 2334 150 2.8(2.8,5.6) [45.7(31.0,59.2) 0.41 (0.23,0.72) 0.0020 0.0016

Q3w (76.1)
Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic (%)
MK-3475 2 mg/kg Q3W vs. Control 0.1105 60.74
MK-3475 10 mg/kg Q3W vs. Control 0.5834 0.00






"From product-limit (Kaplan-Meier) method for censored data.

tBased on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF mutation (mutant
vs. wild type).

$ Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 12MAY2014).

Table 6: Analysis of Overall Survival at Interim Analysis 2 by PDL1 Status at Baseline
(ITT Population)

Event Median® Survival Rate at Treatment vs. Control
Rate/
Subgroup Number |Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events |Month| Months (95% CI) (95% CI) Hazard Ratio (95% CI)* p-Value® p-Valuel
(%) s (%)
PD-L1 Positive
Control 98 38 663.8| 5.7 |16.3(8.7,16.3) |87.5(79.1,92.7)
(38.8)
MK-3475 2 mg/kg 98 37 7146 | 52 Not Reached |86.7 (78.3,92.1) 0.93 (0.58, 1.49) 0.7669 0.7668
Q3W (37.8) (10.2,))
MK-3475 10 mg/kg | 95 32 7282 | 4.4 148(8.9,.) [91.6(83.9,95.7) 0.73 (0.45,1.19) 0.2071 0.2049
Q3w (33.7)
PD-L1 Negative
Control 37 19 2681 | 7.1 104 (5.4,.) |78.4(61.4,88.5)
(51.4)
MK-3475 2 mg/kg 47 25 3269 | 76 8.9 (6.2,13.2) [83.0(68.8,91.1) 1.19 (0.58, 2.46) 0.6376 0.6465
Q3W (53.2)
MK-3475 10 mg/kg | 46 21 3453 | 6.1 10.8(4.6,.) |78.3(63.4,87.7) 0.60 (0.30, 1.18) 0.1389 0.1355
Q3w (45.7)
Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic (%)
MK-3475 2 mg/kg Q3W vs. Control 0.5779 0.00
MK-3475 10 mg/kg Q3W vs. Control 0.6363 0.00

"From product-limit (Kaplan-Meier) method for censored data.

*Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF mutation (mutant
vs. wild type).

8 Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 122MAY2014).

Table 7: Analysis of Progression Free Survival at Interim Analysis 2 by Baseline Tumor
Size (ITT Population)

Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number | Perso | 100 (Months) Month 3 in %"
of n- |Person-
Treatment N | Events Month| Months |  (95% CI) (95% CI) Hazard Ratio® (95% | p-Value® p-Valuel
(%) s (%) Cl)
Baseline tumour
size measured by
IRC < Median in
overall population
Control 81 65 2833 | 229 2.8(2.6,3.1) 41.0 (29.9, ---
(80.2) 51.7)
MK-3475 2 mg/kg 85 55 4019 | 13.7 3.3(2.8,5.6) 52.0 (40.8, 0.58 (0.40, 0.85) 0.0054 0.0048
Q3W (64.7) 62.1)
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MK-347510mg/kg |79 | 46 |472.7| 9.7 6.4 (3.6, 10.0) 64.6 (53.0, 0.38 (0.26, 0.58) <0.0001 <0.0001
Q3w (58.2) 74.0)

Baseline tumour
size measured by
IRC >= Median in
overall population

Control 84| 78 |2394| 326 25(2.2,2.8) 26.7 (17.6,

(92.9) 36.7)

MK-3475 2 mg/kg 80| 66 |306.6| 215 2.8(2.7,2.9) 37.5(27.0, 0.60 (0.42, 0.86) 0.0059 0.0048
Q3w (82.5) 47.9)

MK-347510 mg/kg |84 | 69 [307.3| 225 2.8(2.7,2.9) 31.9(22.2, 0.59 (0.41, 0.84) 0.0039 0.0032
Q3W (82.1) 42.1)

Treatment-by-subgroup interaction

p-Value based on Q-statistic

12 statistic (%)

MK-3475 2 mg/kg Q3W vs. Control
MK-3475 10 mg/kg Q3W vs. Control

0.8930
0.1187

0.00
58.93

Adverse experiences are reported from the first dose up to 30 following the last dose of study medication.
MedDRA preferred terms Neoplasm Progression Malignant Neoplasm Progression and Disease Progression not related to the drug are excluded.
" Peto-Odds Ratio instead of Relative Risk if incidence is < 1 % or >99% in at least one cell. Note that a consistent summary statistic is used across all
the subgroup values within a specific treatment comparison; that is either all Relative Risks or all Peto-Odds Ratios for a specific subgroup
#Unconditional exact test (CSZ method)
(Database Cutoff Date: 122MAY?2014).

Table 8 : Analysis of Progression Free Survival at Interim Analysis 2 by Chemotherapy

at Baseline ITT Population)

Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number |Person | 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events |Month | Months | (95% CI) (95% CI) Hazard Ratio* (95% CI)* p-Value® p-Value!
(%) s (%)
Carboplatin plus
paclitaxel
Control 42 31 1339 | 232 2.9(25,3.9) [45.8(29.3,60.9)
(73.8)
MK-3475 2 mg/kg 41 30 1733 | 17.3 3.0(2.8,5.4) [50.0(33.8,64.2) 0.68 (0.38, 1.20) 0.1841 0.1819
Q3w (73.2)
MK-3475 10 mg/kg | 36 23 1914 | 120 2.8(2.6,9.7) [47.2(30.5,62.3) 0.60(0.32,1.12) 0.1066 0.1041
Q3W (63.9)
Dacarbazine
Control 48 44 1430 | 30.8 25(2.3,2.7) |18.8(9.3,30.8)
91.7)
MK-3475 2 mg/kg 45 30 196.7 | 15.2 2.9(2.8,6.9) [43.5(28.7,57.3) 0.44 (0.26, 0.75) 0.0024 0.0019
Q3w (66.7)
MK-3475 10 mg/kg | 57 41 254.7 | 16.1 2.9(2.8,5.2) [48.5(35.0,60.7) 0.44(0.27,0.71) 0.0007 0.0006
Q3W (71.9)
Paclitaxel alone
Control 32 26 130.8 | 19.9 3.1(25,4.1) |53.3(34.3,69.1)
(81.3)
MK-3475 2 mg/kg 38 30 159.2 | 18.8 2.9(2.8,5.4) [45.9(29.6,60.9) 0.77 (0.40, 1.45) 0.4163 0.4114
Q3w (78.9)
MK-3475 10 mg/kg | 39 27 1924 | 140 3.0(2.8,7.1) [48.7(325,63.2) 0.53(0.29, 0.99) 0.0470 0.0446
Q3w (69.2)
Temozolomide
Control 44 41 1349 | 304 2.7(2.2,2.9) [30.2(17.4,44.1)
(93.2)
MK-3475 2 mg/kg 51 34 2521 | 135 3.4 (2.8,7.5) [51.0(36.6,63.6) 0.40 (0.24, 0.66) 0.0003 0.0002
Q3w (66.7)
MK-3475 10 mg/kg | 42 29 199.9 | 145 3.1(2.8,6.8) |51.2(35.1,65.2) 0.49 (0.29, 0.83) 0.0076 0.0054
Q3W (69.0)
Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic (%)






MK-3475 2 mg/kg Q3W vs. Control 0.2945 19.13
MK-3475 10 mg/kg Q3W vs. Control 0.8807 0.00

Adverse experiences are reported from the first dose up to 30 following the last dose of study medication.
MedDRA preferred terms Neoplasm Progression Malignant Neoplasm Progression and Disease Progression not related to the drug are excluded.
"Peto-Odds Ratio instead of Relative Risk if incidence is < 1 % or >99% in at least one cell. Note that a consistent summary statistic is used across all the
subgroup values within a specific treatment comparison; that is either all Relative Risks or all Peto-Odds Ratios for a specific subgroup
#Unconditional exact test (CSZ method)
(Database Cutoff Date: 122MAY2014).

Table 9: Analysis of Progression Free Survival at Interim Analysis 2 by Region (ITT

Population)
Event Median® Survival Rate at Treatment vs. Control
Rate/
Subgroup Number | Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events | Month| Months (95% CI) (95% CI) Hazard Ratio (95% CI)* p-Value® p-Value!
(%) s (%)
United States
Control 97 84 3333 25.2 2.8(2.6,2.9) |36.3(26.7,46.0) - -
(86.6)
MK-3475 2 mg/kg 88| 56 |449.1| 125 3.6 (2.8,7.0) |51.7 (40.8, 61.6) 0.47 (0.33, 0.68) <0.0001 <0.0001
Q3W (63.6)
MK-3475 10 mg/kg 94 68 4312 | 158 2.9(2.8,5.4) |49.5(39.0,59.1) 0.58 (0.41, 0.81) 0.0015 0.0012
Q3W (72.3)
Ex-United States
Control 82 71 2510 | 283 25(2.2,2.8) [335(23.2,44.1)
(86.6)
MK-3475 2 mg/kg 92| 73 |3555| 205 2.9 (2.8,3.3) |43.5(33.1,53.4) 0.69 (0.49, 0.96) 0.0285 0.0264
Q3W (79.3)
MK-3475 10 mg/kg 87 58 4499 | 129 3.0(2.8,6.4) |47.9(37.0,57.9) 0.48 (0.33,0.69) 0.0001 <0.0001
Q3w (66.7)
Treatment-by-subgroup interaction p-Value based on Q-statistic 12 statistic (%)
MK-3475 2 mg/kg Q3W vs. Control 0.1364 54.92
MK-3475 10 mg/kg Q3W vs. Control 0.4741 0.00

Adverse experiences are reported from the first dose up to 30 following the last dose of study medication.
MedDRA preferred terms Neoplasm Progression Malignant Neoplasm Progression and Disease Progression not related to the drug are excluded.

"Peto-Odds Ratio instead of Relative Risk if incidence is < 1 % or >99% in at least one cell. Note that a consistent summary statistic is used across all the
subgroup values within a specific treatment comparison; that is either all Relative Risks or all Peto-Odds Ratios for a specific subgroup

*Unconditional exact test (CSZ method)
(Database Cutoff Date: 122MAY2014).

Table 10: Analysis of Progression Free Survival at Interim Analysis 2 by Age Group (ITT

Population)
Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number |Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events |Month| Months | (95% CI) (95% CI) Hazard Ratio (95% CI)* p-Value® p-Value!
(%) s (%)
<65
Control 98 84 2721 | 30.9 25(2.3,2.8) 27.6 (18.9, --- ---
(85.7) 36.9)
MK-3475 2 mg/kg 10 74 448.1 | 16.5 2.9(2.8,3.5) 45.5 (35.6, 0.47 (0.34, 0.66) <0.0001 <0.0001
Q3W 2 | (725) 54.9)
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MK-347510mg/kg | 10| 74 4865 | 152 2.9(2.8,4.3) 45.9 (36.2, 0.42 (0.30, 0.59) <0.0001 <0.0001
Q3w 6 | (69.8) 55.1)

>=65

Control 81| 71 3122 227 2.8(2.6,3.4) 43.8 (32.6,

(87.7) 54.4)

MK-3475 2 mg/kg 78| 55 |3565| 154 3.1(2.9,54) 50.1(38.5, 0.70(0.48,1.01) 0.0544 0.0508
Q3w (70.5) 60.7)

MK-347510mg/kg | 75| 52 3946 | 132 3.6 (2.8,6.0) 52.7 (40.8, 0.60 (0.41, 0.88) 0.0083 0.0067
Q3W (69.3) 63.3)

Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic (%)

MK-3475 2 mg/kg Q3W vs. Control 0.1298 56.43

MK-3475 10 mg/kg Q3W vs. Control 0.1792 4457

From product-limit (Kaplan-Meier) method for censored data.
Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF mutation
(mutant vs. wild type).
§ Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 12MAY2014).

Table 11: Analysis of Progression Free Survival at Interim Analysis 2 by Baseline

Lactate Dehydrogenase (ITT Population)

Event Median’ Survival Rate Treatment vs. Control
Rate/ at
Subgroup Numbe | Perso | 100 (Months) Month 3 in %"
r of n- | Person-
Treatment N | Events | Mont | Months|  (95% CI) (95% CI) Hazard Ratio* (95% CI)* p-Value® p-Value!
(%) | hs | (%)
Normal
Control 10| 90 |387.1| 232 | 2.8(2.7,31) 41.7 (32.0,
7 | (84.1) 51.1)
MK-34752mg/kg |99 | 60 |[5159| 116 | 45(2.9,7.5) 59.9 (49.5, 0.50 (0.36, 0.70) 0.0001 <0.0001
Q3W (60.6) 68.9)
MK-347510 mg/kg |10 | 64 |6055| 10.6 | 5.7(3.1,8.3) 60.6 (50.5, 0.43(0.31, 0.61) <0.0001 <0.0001
Q3w 5 | (61.0) 69.2)
Elevated
Control 68| 62 [188.7| 329 | 2.3(2.0,26) 25.0 (15.3,
(91.2) 35.8)
MK-34752mg/kg |77 | 67 |2754| 243 | 2.8(2.7,2.9) 32.5(22.4, 0.65 (0.46, 0.93) 0.0186 0.0168
Q3W (87.0) 43.0)
MK-347510mg/kg |73 | 59 |263.8| 224 | 2.8(2.7,2.8) 30.9 (20.6, 0.62 (0.43,0.89) 0.0105 0.0087
Q3W (80.8) 41.6)

Treatment-by-subgroup interaction

p-Value based on Q-statistic

I? statistic (%)

MK-3475 2 mg/kg Q3W vs. Control
MK-3475 10 mg/kg Q3W vs. Control

0.2876
0.1594

11.58
49.50

" From product-limit (Kaplan-Meier) method for censored data.

Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs.
(mutant vs. wild type).

8 Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 12MAY?2014).

1), LDH level (normal vs. elevated) and BRAF mutation
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Table 12: Analysis of Progression Free Survival at Interim Analysis 2 by BRAF Mutation

Type (ITT Population)

Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number |Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events |Month| Months |  (95% CI) (95% CI) Hazard Ratio* (95% CI)* p-Value® p-Valuel
(%) s (%)
Mutant
Control 41 36 101.2 | 35.6 24(2.1,2.8) 21.6 (10.2, ---
(87.8) 35.8)
MK-3475 2 mg/kg 44 40 130.8 | 30.6 2.8(2.6,2.9) 30.6 (17.7, 0.74 (0.46, 1.18) 0.2073 0.1998
Q3W (90.9) 44.6)
MK-3475 10 mg/kg 40 31 1725 | 18.0 2.8(2.7,3.0) 33.8 (19.6, 0.44 (0.26, 0.74) 0.0018 0.0012
Q3W (77.5) 48.5)
Wild Type
Control 13 119 483.1 | 24.6 2.8(2.6,2.9) 38.7 (30.5, -
8 | (86.2) 46.9)
MK-34752mg/kg | 13| 89 |6738| 132 | 4.1(2.9,6.2) 53.0 (44.2, 0.51 (0.39, 0.67) <0.0001 <0.0001
Q3W 6 | (65.4) 61.0)
MK-347510mg/kg | 14| 95 |708.7 | 13.4 | 3.6(2.8,5.6) 52.9 (44.3, 0.53 (0.40, 0.69) <0.0001 <0.0001
Q3w 1| (67.4) 60.7)

Treatment-by-subgroup interaction

p-Value based on Q-statistic

12 statistic (%)

MK-3475 2 mg/kg Q3W vs. Control
MK-3475 10 mg/kg Q3W vs. Control

0.1809
0.5491

44.14
0.00

"From product-limit (Kaplan-Meier) method for censored data.

“Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs
(mutant vs. wild type).

$ Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 122MAY2014).

. 1), LDH level (normal vs. elevated) and BRAF mutation

Table 13:Analysis of Progression Free Survival at Interim Analysis 2 by ECOG at

Baseline (ITT Population)

Event Median’ Survival Rate at Treatment vs. Control
Rate/
Subgroup Number | Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events | Month | Months (95% CI) (95% CI) Hazard Ratio* (95% CI)* p-Value® p-Valuel
(%) s (%)
0
Control 99| 85 3594 | 236 | 28(26,29) |37.1(27.5,46.7)
(85.9)
MK-3475 2 mg/kg 98 68 476.2 | 143 3.7(2.9,5.6) |54.1(43.7,63.3) 0.55 (0.40, 0.76) 0.0003 0.0002
Q3w (69.4)
MK-347510mg/kg |98 | 62 |5004 | 124 | 4.1(29,7.1) |54.6(44.2,63.9) 0.50 (0.35, 0.70) 0.0001 <0.0001
Q3w (63.3)
1
Control 80 70 2249 | 311 25(2.0,2.7) [32.3(22.1,43.0)
(87.5)
MK-3475 2 mg/kg 80 59 3224 | 183 2.8(2.7,2.9) [39.2(28.4,49.9) 0.62 (0.43, 0.89) 0.0092 0.0075
Q3w (73.8)
MK-347510mg/kg | 83| 64 |380.7| 168 | 2.8(28,3.6) |41.7(310,52.1) 0.54 (0.38, 0.77) 0.0007 0.0006
Q3W (77.1)

Treatment-by-subgroup interaction

p-Value based on Q-statistic

12 statistic (%)
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MK-3475 2 mg/kg Q3W vs. Control 0.6409 0.00
MK-3475 10 mg/kg Q3W vs. Control 0.7242 0.00

"From product-limit (Kaplan-Meier) method for censored data.

*Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF mutation (mutant
vs. wild type).

8 Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 122MAY2014).

Table 14: Analysis of Progression Free Survival at Interim Analysis 2 by Race
White:Non-White (ITT Population)

Event Median® Survival Rate at Treatment vs. Control
Rate/
Subgroup Number | Person| 100 (Months) Month 3 in %"
of - Person-
Treatment N | Events |Month| Months (95% CI) (95% CI) Hazard Ratio (95% CI)* p-Value® p-Valuel
(%) s (%)
White
Control 172| 148 |569.2 | 26.0 2.7(2.6,2.8) |35.3(28.0,42.6)
(86.0)
MK-3475 2 mg/kg 176| 125 |796.0| 15.7 2.9(2.8,4.2) |48.6(41.0,55.8) 0.58 (0.45,0.73) <0.0001 <0.0001
Q3W (71.0)
MK-347510 mg/kg |179| 124 |869.1 | 14.3 2.9(2.8,4.3) |48.1(40.6,55.2) 0.51 (0.40, 0.66) <0.0001 <0.0001
Q3W (69.3)
Non white
Control 6 6 13.0 | 46.1 1.8(0.8,3.9) |33.3(4.6,67.6)
(100.0)
MK-3475 2 mg/kg 4 4 8.6 46.3 2.7(0.3,2.9) Not reached 1.35(0.27, 6.81) 0.7184 0.7175
Q3W (100.0)
MK-3475 10 mg/kg 2 2 121 | 165 6.0(.,.) 100.0 (100.0, 1, 1) / 0.0969
Q3W (100.0) 100.0)
Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic (%)
MK-3475 2 mg/kg Q3W vs. Control 0.3096 3.15
MK-3475 10 mg/kg Q3W vs. Control . 0.00

"From product-limit (Kaplan-Meier) method for censored data.

*Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF mutation (mutant
vs. wild type).

8 Two-sided p-value based on Cox regression model.
I Two-sided p-value based on log-rank test.
(Database Cutoff Date: 122MAY2014).

/ Could not be estimated — Cox model did not converge. This subgroup value is not contributing to the calculation of treatment-by-subgroup p-value and 12
statistic

Table 15: Analysis of Progression Free Survival at Interim Analysis 2 by Gender at
Baseline (ITT Population)

Event Median’ Survival Rate Treatment vs. Control
Rate/ at
Subgroup Numbe | Perso | 100 (Months) Month 3 in %"
r of n- | Person-
Treatment N | Events | Mont | Months|  (95% CI) (95% CI) Hazard Ratio (95% Cl)* p-Value® p-Valuel
(%) hs (%)
Male
Control 11| 100 |369.6 | 27.1 2.8(2.5,2.8) 34.6 (25.8,

4 | (87.7) 43.5)
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MK-34752mglkg |10| 74 |493.1| 150 | 3.3(2.8,56) | 51.9(41.9, 0.54 (0.39, 0.74) 0.0001 0.0001
Q3w (711.2) 61.0)

MK-347510 mg/kg | 10| 74 |530.4| 14.0 | 3.0(2.8,5.6) 48.8 (39.0, 0.50 (0.36, 0.68) <0.0001 <0.0001
Q3w 9 | (67.9) 57.8)

Female

Control 65| 55 [214.7] 256 | 2.6(2.4,29) | 35.8(24.1,

(84.6) 47.6)

MK-34752mg/kg |76| 55 |3115| 17.7 | 2.9(28,3.3) 41.4 (30.0, 0.61(0.41,0.92) 0.0184 0.0169
Q3w (72.4) 52.3)

MK-347510mg/kg | 72| 52 |350.8| 14.8 | 2.9(2.8,5.5) 48.6 (36.7, 0.52(0.34,0.78) 0.0017 0.0015
Q3w (712.2) 59.5)

Treatment-by-subgroup interaction p-Value based on Q-statistic I? statistic

(%)
MK-3475 2 mg/kg Q3W vs. Control 0.6474 0.00
MK-3475 10 mg/kg Q3W vs. Control 0.8931 0.00

"From product-limit (Kaplan-Meier) method for censored data.
fBased on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and BRAF

mutation (mutant vs. wild type).

S Two-sided p-value based on Cox regression model.

I Two-sided p-value based on log-rank test.

(Database Cutoff Date: 12MAY2014).

KEYNOTE-001 (Part B2):

Please note the subgroup results from KEYNOTE-001 (Part B2) that were presented in our

submission were based on information provided in the clinical study report (CSR) version 1

(data cut-off date Oct 2013). After our submission we were made aware of a CSR with a later

data-cut that is now available (CSR version 2: data cut-off date April 2014) and is being

provided with the response. The requested p-values for interaction for all performed subgroup

analyses based on both the earlier and later data cuts (CSR v1 and CSR v2 respectively) are

provided below.

Table 16: Summary of Best Overall Response (BOR) Based on IRO Assessment per
RECIST 1.1 by Subgroups - Part B2 (APaT Population) — Data cut-off October 2013

Best Overall Response Rate
(N=173)

N BORN (%) 95% ClI (%) P-Value
Overall 173 41 (23.7) (17.6, 30.7)
Gender
Male 105 24 (22.9) (15.2,32.1) .
Female 68 17 (25.0) (15.3, 37.0) 0.8550
Age
<65 111 28 (25.2) (17.5, 34.4) .
> 65 62 13 (21.0) (11.7, 33.2) 0.5799
ECOG
0 116 27 (23.3) (15.9, 32.0) .
1 57 14 (24.6) (14.1, 37.8) 0.8512
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LDH

Normal 104 25 (24.0) (16.2, 33.4) .
Elevated 68 16 (23.5) (14.1, 35.4) 1.0000
Brain Metastases

Yes 15 4 (26.7) (7.8,55.1) .
No 156 37 (23.7) (17.3,31.2) 0.7581
BRAF Mutation

Mutant 31 5 (16.1) (5.5, 33.7) .
Wild Type 142 36 (25.4) (18.4,33.3) 0.3543
Metastasis Staging

MO 24 7 (29.2) (12.6,51.1)

M1la 18 5 (27.8) (9.7,53.5)

M1b 27 8 (29.6) (13.8,50.2) .
Mlc 98 21 (21.4) (13.8, 30.9) 0.6875
Number of Prior Therapies

0 . 0 (0.0 0.0, .)

1 48 14 (29.2) (17.0, 44.1)

2 65 13 (20.0) (11.1,31.8) .
>2 60 14 (23.3) (13.4, 36.0) 0.5162
Prior Systemic Therapies

Chemotherapy 80 18 (22.5) (13.9, 33.2) 0.8579
Immunotherapy’ 53 13 (24.5) (13.8, 38.3) 0.8488
BRAF/MEK Inhibitor 34 5 14.7) (5.0, 31.1) 0.2595
Baseline Tumor Size (Sum of Longest Diameter)

< median 94 23 (24.5) (16.2, 34.4) .

> median 79 18 (22.8) (14.1, 33.6) 0.8586

Note: All treatment groups. Response only included confirmed complete or partial response.
P-value from Fishers Exact testing the difference between subgroups.

7 Ipilimumab excluded.

Response only included confirmed complete response and confirmed partial response.
(Database Cutoff Date: 180ct2013)

Table 17: Summary of Best Overall Response (BOR) Based on IRO Assessment per
RECIST 1.1 by Subgroups Part B2: (APaT Population) — Data cut-off April 2014

Best Overall Response Rate
(N=173)

N BOR N (%) 95% CI (%) P-Value
Overall 173 43 (24.9) (18.6, 32.0)
Gender
Male 104 27 (26.0) (17.9, 35.5) .
Female 69 16 (23.2) (13.9, 34.9) 0.7224
Age
<65 111 27 (24.3) (16.7, 33.4) .
> 65 62 16 (25.8) (15.5, 38.5) 0.8557
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ECOG

0 115 26 (22.6) (15.3,31.3) .

1 58 17 (29.3) (18.1,42.7) 0.3557
LDH

Normal 99 27 (27.3) (18.8, 37.1) .
Elevated 73 16 (21.9) (13.1, 33.1) 0.4786
Brain Metastases

Yes 15 4 (26.7) (7.8,55.1) .
No 158 39 (24.7) (18.2, 32.2) 1.0000
BRAF Mutation

Mutant 30 4 (13.3) (3.8,30.7) .
Wild Type 143 39 (27.3) (20.2, 35.3) 0.1617
Metastasis Staging

MO 1 0 (0.0 (0.0, 97.5)

M1la 11 3 (27.3) (6.0, 61.0)

M1b 20 6 (30.0) (11.9, 54.3) .
M1lc 141 34 (24.1) (17.3, 32.0) 0.8003
Number of Prior Therapies

0 . 0 (0.0) 0.0,.)

1 47 14 (29.8) (17.3,44.9)

2 65 13 (20.0) (11.1, 31.8) .
>2 61 16 (26.2) (15.8, 39.1) 0.4757
Prior Systemic Therapies

Chemotherapy 81 21 (25.9) (16.8, 36.9) 0.8604
Immunotherapy’ 55 15 (27.3) (16.1, 41.0) 0.7060
BRAF/MEK Inhibitor 34 4 (11.8) (3.3,27.5) 0.0745
Baseline Tumor Size (Sum of Longest Diameter)

< median 95 24 (25.3) (16.9, 35.2) .

> median 78 19 (24.4) (15.3, 35.4) 1.0000
Note: All treatment groups. Response only included confirmed complete or partial response.

P-value from Fishers Exact testing the difference between subgroups.

"Ipilimumab excluded.

Response only included confirmed complete response and confirmed partial response.

(Database Cutoff Date: 18APR2014)

AG.

Please clarify which analysis population has been used for the KEYNOTE-001
(part B2) results presented in Table 32 of the company’s submission.

Table 32 in page 90 of MSD original submission [ID760] document (provided again below as
Table 18) was based on Table 2 from the following publication: Robert et al (2014) Anti-
programmed-death-receptor-1 treatment with pembrolizumab in ipilimumab-refractory
advanced melanoma: a randomised dose-comparison cohort of a phase 1 trial. The Lancet —

please see the below red box below highlighting the source of this information.
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Table 18: KEYNOTE-001 Part B2- Disease control rate and response duration

RECIST 1.1, independent irRC, investigator review
central review (IRO) ’ g
Pembrolizumab 2mg/kg Pembrolizumab 2mg/kg

Disease control rate (95% CI) 51% (39 to 62) 62% (51to 72)

Patients with response n=21 n=24

Time to response (weeks): median 12 (11 to 36) 12 (11 to 24)

(range)

Response duration (weeks):

median NR (6-37" NR (12-42")

(range)

NR=not reached; TNon-progressive disease or ongoing response at the last assessment. §Difference. Two-sided p values are provided for
testing the null hypothesis that there is no difference in the response between groups versus there is a response difference

RECIST, independant central review WTHTIUOR- FRIATRG FISPOMSR CTITRrtA, VeSTIGATON review
Pembrolitumad  Pembroiiumaty  Estimated difference Pembroltumad  Pembrolzumady  Estamated difference
2mglig 10 mgilg @ssa 1mgig 10mgig ass O

Best ovesall resporse” =81 n=JE =80 neBe

Complets response 1) 11%) - 1w 00%)

Partial resporse 0058 19(%%) . nQex) 7w

sratke treana 20{E%) 18 (24%) - naces) 73 -

Progrestive duease ZEm 31(a1w) . @s) 1923w

Next evakssbiet 1 6%) 7% .

N assesments - 1641w nm|ms)

Overad memponae wate (36% () 265 (1720 37) mm»m ON§FMt0IT =046 ZMN(EWY)  Wwwodd)  -In(-19twSyp-046
" DeaemnuoiRm @SR SISGIWED  SONGBIDE)) I1%SC-ISWILp09s GINGINIL)  GANGIDIE)  -2NSFD DL p075

Panents with response el =20 n=la 7

Tirmw to respormse 12 (11 %0 36) BEww) ualwie) 12wy

Pareeds, median, (nge)

RESpOrtE Guton Nit {6-37%) N (8-20) NR(1-09) NF (4-T7Y)

ek, medan, ange)

o L3 - ) =) =

Median twesks, 95% C1) 22w 3k) U2l O84jj05-1213 322wds  IS24oNR) 104(073172)

AL 24 weweks (95% C1) 45%(341085) I w4d) SN@E0E)  SWESE7)
RECIST« Respunse Fvabiation Ceiteria In Sofs Tumers (version 1.1} Ninot reached “Eight gatients in each et neit frave atiie ihsease x5 pet
wmwammmmumdnmm-pﬂmnmmm m*hﬂnm
Tor repome o whao had diclogal wmages of nan-Sagnotic qusity. $Pat U by the
ewetigaton iMemnce. GNco-prog diseaie o OGN rNponee At the Lst Muwmnwmmnu
Py pathess thut there = no differ=nce = the resp b goups these n 3 resp

Table 2 Antitumon activity of pembrolizumab at 2mg/kg and 10 mg/hg

The primary efficacy analyses in KEYNOTE-001 Part B2 were based on the full analysis set

(FAS) population, which is different for investigator assessment (n=89) and for central (IRO)
assessment (n=81).

Patients with measurable disease at baseline (defined separately under investigator
evaluation and central review), who received at least one dose of study treatment were
included in the FAS population.
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AT.

The following text included in the footnote which was provided under Table 31 in page 90 of
MSD original submission [ID760] document (which was also based on Table 2 from the above
mentioned publication) should have also been specified under Table 32. This footnote

provides further clarification:

RECIST 1.1=Response Evaluation Criteria In Solid Tumours (version 1.1). *Eight patients in
each treatment group did not have measurable disease as per independent central review at
baseline and were excluded from the analysis of best overall response as per RECIST by

independent central review.

Statistical methods employed in KEYNOTE-002:

Please provide the level of power used for the sample size calculation for
KEYNOTE-002.

The sample size calculation is based on the overall survival (OS) endpoint. Based on the
following assumptions: 1) overall survival follows an exponential distribution with a median of
6 months in the control arm; 2) hazard ratio between pembrolizumab and control is 0.65, 3) an
enrolment period of 15 months and a minimum of 9 months follow-up after enrolment
completion, and 4) a dropout rate of 2% in 12 months, it was estimated that a total of 510
patients is required to randomise with 1:1:1 ratio into two pembrolizumab arms and one
control arm and a total of 370 deaths are needed at the final analysis. Under the assumption
that the hazard ratio is 0.65 in either pembrolizumab arm vs. the control arm, the study has

approximately 88%- 94% power to have a positive OS result at the end of the study.
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A8.

A9.

Al0.

All.

It is stated in the methods section for KEYNOTE-002 in the company’s submission
that “the OS hypothesis will be tested at 2.0%, 2.25% and 2.5% respectively if
none, exactly one, or both hypotheses are rejected at the second interim analysis”
referring to the two PFS hypotheses. If both PFS hypotheses are rejected at the
second interim analysis at the 0.25% significance level as pre-specified for
KEYNOTE 002, this would take up 0.5% of the overall pre-specified 2.5% alpha
allocation, whereas if no PFS hypotheses are rejected at the second interim
analysis, this would take up 0.0% of the alpha allocation. Should this sentence
therefore read “the OS hypothesis will be tested at 2.5%, 2.25% and 2.0%
respectively if none, exactly one, or both hypotheses are rejected at the second
interim analysis”?

The statement in the submission is correct. A gatekeeping testing procedure is used for the
0.5% allocated to PFS at IA2 and OS at the final analysis, i.e., if the PFS hypotheses at 1A2
were rejected, the corresponding alpha would be rolled to the final analysis for OS, based on
the gate keeping procedure. The more PFS hypotheses rejected at the I1A2, the more alpha

would be allocated at the OS final analysis.

Please clarify, why 95% ClIs are provided for the PFS and OS results of
KEYNOTE- 002 at the second interim analysis when the level of testing is 0.5%
for OS and 0.25% for PFS? These confidence intervals could be misinterpreted as
significant results, whereas the significance depends on the p-value for the test.

For reporting purpose and comparison with other studies, we provided the 95% confidence
interval for the hazard ratio (without adjusting to actual significance level). MSD agrees that
the actual significance level at the second interim analysis would be reflected in the p- value

only.

For PFS, results are reported for both Central Assessment (IRO) and Investigator
Assessment (INV) of disease progression. It is not clear why the company claims
to have controlled the type 1 error strictly yet performed multiple analyses,
seemingly without making adjustments for multiplicity. Please clarify if there were
any adjustments for multiplicity.

Central assessment (IRO) is the primary analysis endpoint and the Investigator Assessment
(INV) is a supportive analysis endpoint. Therefore, formal hypothesis testing only occurred for

the central assessment (IRO) PFS analysis.

For KEYNOTE-002, it is pre-specified that the full-analysis set population will be
used for the analysis of objective response rate (see Table 11), but results for the
intention-to-treat (ITT) population are presented. Please provide justification for this
choice.

The FAS population was originally pre-specified as the analysis population for overall

response rates (ORR), but in a subsequent protocol amendment (amendment 002) for
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KEYNOTE-002 (latest protocol provided in response to clarification question C1), the protocol
had been updated to include both FAS population (required measurable disease at baseline,
which is different for investigator [INV] and central [IRO] analysis) and ITT population as the
primary analysis populations for the objective response rate (ORR) analysis, based on

regulatory agency feedback.

An updated version of Table 11 from page 58 of MSD original submission [ID760] document is

provided below (Table 19), detailing the above mentioned change to the primary analysis

population for ORR:

Table 19: Analysis strategy for key efficacy endpoints

Endpoint (description , Approach* Statistical method Analysis
time point) population
Primary
PFS P Stratified Log-rank test Cox model with | ITT
Efrons’s tie handling method for
estimation was used to assess the
treatment difference in PFS(i.e.,
hazard ratio and its 95% confidence
interval)
Kaplan-Meier (KM) method for PFS
curve estimation in each treatment
group
(O] P Stratified Log-rank test Cox model with | ITT
Efrons’s tie handling method for
estimation.
KM method for OS curve estimation in
each treatment group
Secondary
ORR P Stratified M&N® method FAS and
ITT
Response Duration P Summary statistics using KM method All
responders

* P= primary approach; ® Miettinen & Nurminen method; ITT = intention-to-treat; FAS = full analysis set

Table 27 in Section 4.7 of MSD submission document (provided again below as Table 20)
detailed the results concerning ORR observed in KEYNOTE-002, based on the ITT
population. Below we also provide results concerning ORR observed in KEYNOTE-002,
based on the FAS population by IRC/IRO (Table 21).

Table 20: KEYNOTE-002 - Analysis of OR based on central (IRO) assessment - ITT population

Treatment N Number of Overall Difference in % vs. Control

Overall Response
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Responses Rate (%) Estimate p-value '
(95% CI) (95% ClI)

Control 179 8 4.5(1.9,8.6)
Pembrolizumab 180 38 21.1 12.8 <0.0001
2 mg/kg Q3W (15.4,27.8) (7.0,20.6)

Based on Miettinen & Nurminen method stratified by ECOG (0 vs. 1) and LDH level (normal vs. elevated) and BRAF mutation (mutant

vs. wild type).
77 One-sided p-value for testing. HO: difference in % = 0 versus H1: difference in % > 0.

Table 21: KEYNOTE-002 - Analysis of OR based on IRC assessment — (FAS population)

Treatment N Number of Overall Difference in % vs. Control
Overall Response
Responses Rate (%0)
(95% CI) Estimate p-value '
(95% CI)
Control 165 8 4.8(2.1,9.3)
Pembrolizumab 165 35 21.2 12.4 <0.0001
2 mg/kg Q3W (15.2,28.2) (6.4,20.5)

IRC = Independent Review Committee

Responses are based on IRC global radiological assessments per RECIST 1.1 with confirmation.

1 Based on Miettinen & Nurminen method stratified by ECOG (0 vs. 1) and LDH level (normal vs. elevated) and BRAF
mutation (mutant vs. wild type).

11 One-sided p-value for testing. HO: difference in % = 0 versus H1: difference in % > 0.

Response rates were generally similar between the ITT and FAS populations, but are slightly
lower in the ITT population than the FAS population when using IRO assessment due to the
inclusion of subjects who cannot achieve partial response (PR) by RECIST 1.1 definition.
Therefore the ORR results presented based on the ITT population represent a conservative

estimate compared to those based on the FAS population.
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Section B: Clarification on cost-effectiveness data

B1. Priority question: The ERG have detected indications in the KEYNOTE-002 data
used in the model that informative censoring at data cut-off may be exaggerating
hazards in both trial groups, and wish to examine the extent to which this may be
introducing bias and additional uncertainty into the model results. Please provide
the following Kaplan-Meier analyses (listed in a to h below) to the following
specification:

Population: Use the ITT population including all patients lost to follow-up or
withdrawing from trial.

Censoring: Censor lost to follow-up and withdrawn patients at the time recorded.
Patients alive and still at risk of the target event at the date of data cut-off should be
censored at the date of data cut-off, and not when last seen. Please use the format of
the table provided below.

Trial data set: Keynote-002, latest data cut.

a. Time to death from any cause (OS) Kaplan-Meier analysis for the
pembrolizumab 2mg/kg treatment group.

Figure 4. Time to death from any cause: OS KM analysis for the pembrolizumab 2mg/kg treatment
group (as presented as part of the cost-effectiveness model in MSD’s original submission [ID760])

1.0

00 02 04 06 08

T T T
0 20 40 60 80

Time in Weeks

In the table below, to match SAS output, the first column time is "Time in Weeks"; the second
one "n.risk" is "Number Left"; the third one "n.event" is "Number Failed" and the last one
"std.err" is "Survival Standard Error". Probability of “Failure” can be obtained from taking 1-

probability “survival”.

22





Table 22. SAS output for time to death from any cause: OS KM analysis for the pembrolizumab
2mg/kg treatment group
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c. Time to death from any cause (OS) Kaplan-Meier analysis for the comparator
treatment group, without adjustment for crossover, stratified by those who did
and those who did not crossover following disease progression.

Figure 5. Time to death from any cause: OS KM analysis for the chemotherapy treatment group
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In the table below, to match SAS output, the first column time is "Time in Weeks"; the second
one "n.risk" is "Number Left"; the third one "n.event" is "Number Failed" and the last one

"std.err" is "Survival Standard Error". print(km.table).
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Table 23. SAS output for time to death from any cause: OS KM analysis for the chemotherapy
treatment group
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Table 24. SAS output for time to death from any cause: OS KM analysis for the chemotherapy
treatment subgroups (not crossover vs. crossover)
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d. Time to death from any cause (OS) Kaplan-Meier analysis for the comparator
treatment group, separately for each method of crossover adjustment
(RPSFT, 2-stage simple, 2-stage all covariates, IPCW).

RPSFT crossover adjustment

Figure 6. Time to death from any cause: RPSFT-adjusted OS KM analysis for the chemotherapy
treatment group
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Table 25. SAS output for time to death from any cause: RPSFT-adjusted OS KM analysis for the
chemotherapy treatment group
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Two-stage crossover adjustment

Figure 7. Time to death from any cause: Two-stage-adjusted OS KM analysis for the chemotherapy
treatment group using the full model (all covariates)
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Table 26. SAS output for time to death from any cause: Two-stage -adjusted OS KM analysis for the
chemotherapy treatment group using the full model (all covariates)
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Figure 8. Time to death from any cause: Two-stage-adjusted OS KM analysis for the chemotherapy
treatment group using the simple model
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Table 27. SAS output for time to death from any cause Two-stage-adjusted OS KM analysis for the
chemotherapy treatment group using the simple model
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IPCW crossover adjustment

Please note that the KM analysis for the adjusted OS using the IPCW method cannot be
provided. This method censors patients at the time of the treatment switch and therefore the
adjustment is not done at the patient level; additionally, only the adjusted hazard ratio was
estimated.

e. Time to disease progression or death (PFS) Kaplan-Meier analysis based on
investigator assessment, stratified by treatment group.
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Figure 9. Time to disease progression or death: PFS KM analysis based on investigator
assessment, stratified by treatment group
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Table 28. SAS output for time to disease progression or death: PFS KM analysis based on
investigator assessment, stratified by treatment group (chemotherapy/control vs. pembrolizumab
2mg/kg Q3W)
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f.  Time from disease progression by investigator assessment to death from any
cause (PPS) Kaplan-Meier analysis for the pembrolizumab 2mg/kg treatment

group.
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Figure 10. Time to disease progression by investigator assessment to death from any cause: PPS
KM analysis for the pembrolizumab 2mg/kg treatment group
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Table 29. SAS output for time to disease progression by investigator assessment to death from any
cause: PPS KM analysis for the pembrolizumab 2mg/kg treatment group
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g. Time from disease progression by investigator assessment to death from any
cause (post-progression survival [PPS]) Kaplan-Meier analysis for the
comparator group, without adjustment for crossover, stratified by those who
did and those who did not crossover following disease progression.

Figure 11. Time to disease progression by investigator assessment to death from any cause: PPS
KM analysis for the comparator group, without adjustment for crossover, stratified by those who did
and those who did not crossover following disease progression
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Table 30. SAS output for time to disease progression by investigator assessment to death from any
cause: PPS KM analysis for the chemotherapy group
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Table 31. SAS output for time to disease progression by investigator assessment to death from any
cause: PPS KM analysis for the comparator group, without adjustment for crossover, stratified (not
Crossover vs. crossover)
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g. Time from disease progression by investigator assessment to death from any
cause (PPS) Kaplan-Meier analysis for the comparator group, separately for
each method of crossover adjustment (RPSFT, 2-stage simple, 2-stage all
covariates, IPCW).

RPSFT crossover adjustment

We cannot provide the “correct” KM analysis on PPS for the RPSFT method since the time to
PD was not included as part of the RPSFT correction. Thus, if we want the adjusted PPS for
RPSFT method, by taking the difference of simulated OS from RPSFT and real observed
time-to-PD data, some PPS will be negative, preventing us being able to generate the
“correct” KM analysis for PPS.
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Two-stage crossover adjustment

Figure 12. Time to disease progression by investigator assessment to death from any cause: PPS
KM analysis for the comparator group, adjusted using the two-stage crossover method (full model,
all covariates adjusted)
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Table 32. SAS output for time to disease progression by investigator assessment to death from any
cause: PPS KM analysis for the comparator group, adjusted using the two-stage crossover method
(full model, all covariates adjusted)
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Figure 13. Time to disease progression by investigator assessment to death from any cause: PPS
KM analysis for the comparator group, adjusted using the two-stage crossover method (simple
model)
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Table 33. SAS output for time to disease progression by investigator assessment to death from any
cause: PPS KM analysis for the comparator group, adjusted using the two-stage crossover method
(simple model)
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IPCW crossover adjustment

Please note that the KM analysis for the adjusted PPS using the IPCW method cannot be
provided. This method censors patients at the time of the treatment switch and therefore the
adjustment is not done at the patient level; additionally, only the adjusted hazard ratio was

estimated.
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h. Time to treatment discontinuation Kaplan-Meier analysis.

Figure 14. Time to treatment discontinuation for the pembrolizumab 2mg/kg Q3W treatment arm
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Table 34. SAS output for time to treatment discontinuation for the pembrolizumab 2mg/kg Q3W
treatment arm

46





47






B2.

Priority question: The use of secondary data sources for projection of short-term
differences in survival to long-term gains requires compatibility between the trial
and the secondary sources, in terms of those patient characteristics known to
influence survival. In particular, the duration of diagnosed melanoma at baseline
in the trial is important in assessing the validity of the manner in which secondary
data sources are used to project survival beyond the trial period. Please provide a
table summarising the baseline characteristics as shown in Table 16 of the
company’s submission, together with the time since initial diagnosis of malignant
melanoma (mean and range) of patients in the KEYNOTE-002 trial for the 3
subgroups: ‘pembrolizumab treated (2mg/kg), ‘comparator treated without
crossover’, ‘comparator treated with crossover’.

Table 35. Baseline characteristics of patients in KEYNOTE-002 per treatment group, including the
time since initial diagnosis of malignant melanoma

Pembrolizumab

Control without

Control with

2mg/kg Q3wW crossover crossover
n =180 n =93 n =86
Age, (years); mean 59.5 (15.0-87.0) 60.5 (29.0-87.0) 60.5 (27.0-84.00)
(range)
Male 58% 67% 61%
ECOG
0 54% 47% 64%
1 44% 53% 36%
Missing 1% - -
BRAF status
Mutant 24% 25% 21%
Wild Type 76% 75% 79%
Prior Brain metastasis
Yes 15.6% 28.0% 15.1%
LDH Level
Normal 55% 53% 68%
Elevated 43% 46% 29%
Unknown 1% 1% 2%
Missing 1% - 1%

Baseline tumour
size*(mm); mean

121.9 (10.0-428.0)

139.9 (11.0-568.0)

110.2 (17.0-428.0)

(range)
M stage
MO 0.6% 0.0% 2.3%
Mla 5.0% 5.4% 11.6%
M1b 12.2% 7.5% 9.3%
Mlc 82.2% 87.1% 76.7%
Prior line of therapies
0 0.6% 0.0% 0.0%
1 22.2% 25.8% 26.7%
2 43.9% 40.9% 46.5%
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B3.

3 17.8% 17.2% 18.6%
4 6.7% 8.6% 4.7%
=5 8.9% 7.5% 3.5%
Previous therapy
Immunotherapy, 13.9% 14.0% 11.6%
excluding IL-2 and IPI
Chemotherapy 50.0% 49.5% 46.5%
BRAF Therapy 25.6% 28.0% 19.8%
Time (in days) since 1422 (235-9765) 1275 (66-7088) 1536 (270-7094)
initial diagnosis of
malignant melanoma;
mean (range)

*Baseline tumour size was calculated as the sum of the longest diameters of all target lesions for patients with measurable
disease by RECIST 1.1 criteria (version 1.1) by independent central review at baseline

Priority question: The ERG wishes to assess whether there is clinical and
analytical evidence of heterogeneity in the KEYNOTE-002 as it may prove
important in establishing the appropriateness of the methods used to project
survival in the model. Please provide a table summarising the same baseline
characteristics of patients in the KEYNOTE-002 trial as in B2, but splitting each
subgroup into 2 approximately equal sections (patients who progressed or died
early versus patients who progressed or died later or who remained alive and
progression-free at the time of data cut, that is a 50/50 split).

We have split the subgroups by considering the median PFS as the cut-off point to divide the

groups, as this provided a balanced split in terms of number of patients within each treatment

subgroup (pembrolizumab 2mg/kg Q3W, control without crossover and control with

crossover) with a PFS shorter vs. longer than the median PFS. The results are presented

below, in Table 36.

Table 36. Baseline characteristics per treatment subgroup, with categories generated according to
duration of PFS (i.e. with PFS shorter vs. longer than the median PFS)

Pembrolizumab

Control without

Control with crossover

2mg/kg Q3w crossover Median PFS = 83.6 days
Median PFS = 88.2 Median PFS = 79.4
days days
PFS < PFS > PFS < PFS < PFS > PFS <
Median Median Median Median Median Median
PFS within PFS PFS within PFS PFS within PFS
subgroup within subgroup within subgroup within
subgroup subgroup subgroup
Number of patients (N) 88 89 42 88 89 42
Age, (years, mean, 58.6 (15.0- 60.4 59.5 (31.0- 62.3 58.3 (27.0- | 62.7 (43.0-
range) 84.0) (23.0- 69.0) (29.0- 84.0) 84.0)
87.0) 72.5)
Male 55% 63% 69% 65% 55% 64%
ECOG
0 47% 64% 36% 60% 55% 71%
1 53% 35% 64% 40% 45% 29%
Missing 1% 1% - - - -
BRAF status
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B4.

Mutant 32% 17% 26% 19% 25% 18%
Wild Type 68% 83% 74% 81% 75% 82%
Prior Brain metastasis
Yes 16% 16% 29% 26% 23% 9%
LDH Level
Normal 44% 65% 31% 70% 65% 71%
Elevated 53% 34% 69% 30% 33% 24%
Unknown 1% 0% 0% 0% 0% 4%
Missing 1% 1% 0% 0% 3% 0%
Baseline tumour 143.8 99.9 187.4 99.4 115.3 104.1
Size*(mm; mean, range) (16.0- (10.0- (22.0- (20.0- (19.0- (17.0-
428.0) 393.0) 568.0) 281.0) 428.0) 303.0)
M stage
MO 1.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Mla 3.4% 6.7% 2.4% 7.0% 5.0% 17.8%
M1b 8.0% 14.6% 0.0% 14.0% 10.0% 8.9%
Mic 87.5% 78.7% 97.6% 79.1% 85.0% 68.9%
Prior line of therapies
0 1.1% 0.0% 0.0% 0.0% 0.0% 0.0%
1 17.0% 28.1% 33.3% 20.9% 30.0% 24.4%
2 43.2% 44.9% 23.8% 55.8% 42.5% 51.1%
3 20.5% 13.5% 23.8% 11.6% 15.0% 20.0%
4 9.1% 4.5% 11.9% 4.7% 7.5% 2.2%
=5 9.1% 9.0% 7.1% 7.0% 5.0% 2.2%
Previous therapy
Immunotherapy, excluding 14.8% 13.5% 14.3% 14.0% 12.5% 11.1%
IL-2 and IPI
Chemotherapy 50.0% 50.6% 45.2% 51.2% 47.5% 44.4%
BRAF Therapy 31.8% 19.1 28.6% 18.6% 25.0% 15.6%
The time (in days) since | 1359 (251- 1458 1160 (145- | 1423 (66- | 1400 (270- | 1656 (424-
initial diagnosis of 9765) (235- 6449) 7088) 6191) 7094)
malignant melanoma 4780)

Number of patients with
an observed PFS time <
median PFS and with
missing endpoint**

*Baseline tumour size was calculated as the sum of the longest diameters of all target lesions for patients with measurable disease
by RECIST 1.1 criteria (version 1.1) by independent central review at baseline
**Unclear whether the event happened before or after the median PFS time, that is, patients were censored prior to reaching the

median PFS within the subgroup.

Priority question: The company’s model assumes that all patients enter the trial
at a fixed age, and with fixed proportions of males and females. A detailed
age/sex breakdown would allow the ERG to assess the magnitude of any bias
introduced by this effect. Please provide a table showing the baseline age-sex
distribution of patients in the KEYNOTE-002 trial in 5 year age bands (under 20,
20-24,25-29,etc.), for patients in the pembrolizumab 2mg/kg treated arm, and
separately for comparator treated patients who did or who did not crossover on

disease progression.
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BS.

Table 37. Baseline distribution in the KEYNOTE-002 trial by age (in 5-year intervals), sex and
treatment arm (pembrolizumab 2mg/kg Q3W, chemotherapy arm without crossover and
chemotherapy arm with crossover)

Age Pembrolizumab 2mg/kg Control without crossover Control with crossover
Q3w
Female Male Female Male Female Male
<20 0 1 0 0 0 0
20-24 3 1 0 0 0 0
25-29 1 1 1 0 1 0
30-34 2 4 1 1 0 1
35-39 3 2 0 3 0 0
40-44 5 6 3 4 3 4
45-49 5 10 4 5 3 6
50-54 10 7 2 3 2 9
55-59 4 17 6 6 7 3
60-64 9 11 1 12 2 5
65-69 6 16 4 8 I 11
70-74 14 11 6 11 6 8
75-79 7 15 3 5 1 3
80-84 7 2 0 4 2 2

Priority question: Although the KEYNOTE-002 utility results have been
calculated using the UK tariff of social values, a substantial proportion of EQ-5D
responders are from US residents. The ERG considers it important to consider
any uncertainty introduced into the cost-effectiveness results from including data
from US responders. Please provide results for EQ-5D scores in the KEYNOTE-
002 trial split between US and non-US patients for Appendix 20 Tables 3, 5, 7
and 9.

In light of the ERG request MSD has undertaken further analyses on the EQ-5D
scores in the KEYNOTE-002 trial by splitting the results between US and non-US
patients for the aforementioned Appendix 20 tables 3, 5, 7, and 9 of the original
MSD submission [ID760].

Please note that the aforementioned table 7 and table 9 of the Appendix 20 of the
MSD submission [ID760] are relative to INV assessment while we consistently
used IRO assessment results in the economic model (see MSD answer to
guestion B6). Of note, progression-based utilities, by IRO assessment, were
implemented in sensitivity analyses. For consistency, we have also provided the
progression-based utilities tables for US and non-US patients by IRO assessment
as well as the EQ-5D health utility scores in progression-free state: with and

without grade 3-5 AEs tables for US and non-US patients by IRO assessment.

Please find below the requested tables (see Table 38, Table 39, Table 40, Table
41, Table 42, Table 43, Table 46, Table 47, Table 46, Table 47, Table 48 and
Table 49):
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a) Baseline utilities

Table 38: Baseline utilities by treatment group, UK algorithm, US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
n'| n* |[Mean| SE 95% Cl [n"| n* |Mean| SE 95% CI n"| n* |Mean| SE | 95% ClI
Baseline |81 81| 0.80|0.02|(0.76, 0.84) | 86| 86 | 0.78| 0.02| (0.74, 0.82) |167| 167 | 0.79| 0.01|(0.76, 0.82)

T n=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during crossover is not included

Table 39: Baseline utilities by treatment group, UK algorithm, non-US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
n' | n* [Mean| SE 95% CI n' | n* [Mean| SE 95% CI n" | n* |[Mean| SE 95% ClI
Baseline| 85| 85| 0.70| 0.03|(0.65,0.76)| 69| 69| 0.70| 0.03|(0.64, 0.76) | 154 |154| 0.70| 0.02 |(0.66, 0.74)

T h=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during crossover is not included
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b) EQ-5D health utility scores analysis by time to death

Table 40: EQ-5D health utility scores analysis by time to death — UK algorithm, US population

Time to MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
Death (days)| n' | n* [Mean| SE | 95% Cl | n' | n* |Mean| SE | 95%Cl |n'|n*|Mean| SE | 95% Cl
2180 49|128| 0.81 | 0.02 |(0.78, 0.84)| 42 |102| 0.78 | 0.02 (0.74, 0.83)| 91 |230| 0.80 | 0.01 |(0.77, 0.83)
[90, 180) 17| 30| 0.63 | 0.05 |(0.54,0.72)| 12| 24| 0.75 | 0.02 |(0.70,0.79)| 29| 54 | 0.68 | 0.03 |(0.62, 0.74)
[30, 90) 14| 18| 0.59 | 0.06 |(0.45, 0.72)| 15| 22| 0.60 | 0.07 |(0.46, 0.74)| 29| 40| 0.60 | 0.05 |(0.50, 0.69)
<30 5| 5] 052 0.19 |(-.00,1.03)] 8| 8| 0.50 | 0.06 |(0.36,0.65)| 13| 13| 0.51 | 0.08 |(0.34, 0.67)

T h=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
" This group also includes patients whose death dates were censored and report EQ5D during this time.

Table 41: EQ-5D health utility scores analysis by time to death — UK algorithm, non-US population

Time to MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
Death (days)| n" | n* |[Mean| SE | 95% Cl | n' | n*|Mean| SE | 95%Cl | n'|n* |Mean| SE | 95% ClI
2180 481116| 0.75 | 0.03|(0.70,0.80)| 40| 79| 0.71 | 0.03 |(0.66, 0.76)| 88|195| 0.73 | 0.02 |(0.70, 0.77)
[90, 180) 18| 32| 0.57 | 0.06 |(0.45,0.70)| 18| 30| 0.55 | 0.05 |(0.44, 0.65)| 36 | 62| 0.56 | 0.04 |(0.48, 0.64)
[30, 90) 18| 24| 0.43 | 0.07 |(0.29, 0.57)| 17| 20| 0.46 | 0.06 |(0.34, 0.58)| 35| 44 | 0.44 | 0.04 |(0.36, 0.53)
<30 9| 10| 0.30| 0.13(0.01,0.60)) 3| 3| 0.40 | 0.26 |(-.71,1.50)| 12| 13| 0.33 | 0.11 |(0.08, 0.57)

T h=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
" This group also includes patients whose death dates were censored and report EQ5D during this time.
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c) EQ-5D health utility score analysis based on progression from KEYNOTE-002 trial (by INV

assessment)

Table 42: EQ-5D health utility scores (progression by INV assessment) — UK algorithm, US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy

n* Mean| SE 95% ClI n' | n* Mean| SE 95% CI n'| n* Mean SE 95% CI
Progression-Free |81|237 |0.80|0.01/(0.77,0.83)| 85| 182 |0.77|0.02| (0.74, 0.80) |{166| 419 | 0.78| 0.01| (0.76, 0.81)
On treatment 80| 236 | 0.80| 0.01{(0.78, 0.83)| 81| 170 | 0.78| 0.02| (0.75, 0.81) 161| 406 | 0.79| 0.01| (0.77, 0.81)

Off treatment 1} 1 |-0.07| . NA 11| 12 | 0.62|0.04|(0.52,0.71) | 12| 13 | 0.56|0.07| (0.42, 0.71)
Progressive 40| 54 | 0.74|0.03|(0.67,0.81)| 56| 73 | 0.71|0.03| (0.64,0.77) | 96| 127 | 0.72| 0.02| (0.67, 0.76)

T h=Number of patient with non-missing EQ-5D index score
* h=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

Table 43: EQ-5D health utility scores (progression by INV assessment) — UK algorithm, non-US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy

n" | n* |[Mean| SE | 95%Cl | n' | n* |Mean| SE | 95% CI | n' | n* |Mean| SE | 95% ClI

Progression-Free| 84 | 220 | 0.71| 0.02|(0.67,0.74)| 61 | 118 | 0.67| 0.02|(0.62, 0.72)| 145 | 338 | 0.69| 0.02|(0.66, 0.72)
On treatment 81| 215 | 0.71| 0.02|(0.68,0.75)| 56 | 108 | 0.69| 0.02((0.64, 0.74)| 137 | 323 | 0.71| 0.02|(0.68, 0.74)

Off treatment 4 5 |0.31| 0.13|(-0.06,0.68)| 10 | 10 | 0.45| 0.11{(0.21,0.69)| 14 | 15 | 0.40| 0.08(0.23, 0.58)
Progressive 35| 52 | 0.58| 0.06|(0.47,0.70)| 46 | 63 | 0.65| 0.03|(0.58, 0.71)] 81 | 115 | 0.62| 0.03|(0.56, 0.68)

T n=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
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d) EQ-5D health utility score analysis based on progression from KEYNOTE-002 trial (by IRO

assessment)

Table 44: EQ-5D health utility scores (progression by IRO assessment) — UK algorithm, US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
nt | nf |[Mean| SE 95% ClI nt | nf |[Mean| SE 95% CI nt | nf [Mean| SE | 95% CI
Progression-Free | 80 | 224 | 0.80| 0.01|(0.78, 0.83)| 86 | 178 | 0.77| 0.02|(0.74, 0.80)| 166 | 402 | 0.79| 0.01((0.77, 0.81)

On treatment 79 | 221 | 0.81| 0.01{(0.78,0.83)| 81 | 161 | 0.78| 0.02|(0.74, 0.81)| 160 | 382 | 0.79| 0.01|(0.77, 0.82)
Off treatment 3 3 | 0.53|0.32| (-0.84, 16 | 17 | 0.68| 0.05((0.58,0.78)| 19 | 20 | 0.66| 0.06((0.53, 0.78)
1.89)
Progressive 46 | 67 | 0.73]0.03{(0.67,0.79)| 56 | 77 | 0.71| 0.03|(0.65, 0.77)| 102 | 144 | 0.72| 0.02|(0.68, 0.76)

1 n=Number of patient with non-missing EQ-5D index score
F n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

Table 45: EQ-5D health utility scores (progression by IRO assessment) — UK algorithm, non-US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
nt ni [Mean| SE 95% ClI nt ni [Mean| SE 95% CI nt ni |[Mean| SE 95% ClI
Progression-Free | 84 | 212 | 0.70| 0.02|(0.65, 0.74)| 61 | 119 | 0.68| 0.02|(0.63, 0.72)| 145 | 331 | 0.69| 0.02{(0.66, 0.72)

On treatment 81 | 207 | 0.71| 0.02{(0.67,0.75)| 56 | 108 | 0.69| 0.02|(0.64, 0.74)| 137 | 315 | 0.70| 0.02{(0.67, 0.73)
Off treatment 4 5 10.27| 0.16|(-0.17, 0.72)| 10 11 | 0.57| 0.08|(0.39, 0.75)| 14 16 | 0.48| 0.08((0.31, 0.64)
Progressive 39 | 60 | 0.63] 0.05((0.54,0.73)| 46 | 62 | 0.64| 0.04|(0.56, 0.71)| 85 | 122 | 0.63| 0.03|(0.58, 0.69)

T n=Number of patient with non-missing EQ-5D index score
T n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
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e) EQ-5D health utility scores in progression-free state: with and without Grade 3-5 AEs

(progression by INV assessment)

Table 46: EQ-5D health utility scores in progression-free state: with and without grade 3-5 AEs (progression by
INV assessment), UK algorithm, US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
n * |Mean| SE 95% CI n' | n* | Mean | SE 95% CI n' | n* [Mean| SE 95% ClI

During Grade3-5 AEs | 16| 38 | 0.59| 0.05 [(0.50,0.69)| 24 | 51| 0.65 | 0.04| (0.57,0.73) | 40| 89| 0.63| 0.03|(0.56, 0.69)

"I n

Other w/o Grade3-5 AEs| 73| 213 | 0.82| 0.01 |(0.79,0.84)| 75(143| 0.78 | 0.02| (0.75, 0.81) |148|356| 0.80| 0.01|(0.78, 0.82)

T n=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

Table 47: EQ-5D health utility scores in progression-free state: with and without grade 3-5 AEs (progression by
INV assessment), UK algorithm, non-US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy
n' | n*f | Mean | SE | 95% ClI n" | n* |Mean| SE | 95% ClI n' | n* |Mean| SE | 95% ClI

During Grade3-5 AEs | 25| 49| 0.49 | 0.05((0.39,0.59)| 15 | 25 | 0.55| 0.06|(0.42, 0.67)| 40 | 74 | 0.51|0.04|(0.43, 0.59)

Other w/o Grade3-5 AEs | 68 |183| 0.75 | 0.02|(0.71,0.79)| 50 | 95 | 0.70| 0.03((0.64, 0.75) | 118 | 278 | 0.73|0.02| (0.70, 0.76)

T h=Number of patient with non-missing EQ-5D index score
* n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included
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f) EQ-5D health utility scores in progression-free state: with and without Grade 3-5 AEs

(progression by IRO assessment)

Table 48: EQ-5D health utility scores in progression-free state: with and without grade 3-5 AEs (progression by
INV assessment), UK algorithm, US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy

nt | nf |Mean| SE | 95% CI nt | nf |Mean| SE | 95% CI nt | nf [Mean SE | 95% CI
During Grade3-5 AEs 14 | 31 | 0.62| 0.05|(0.53,0.72)] 23 | 48 | 0.65| 0.04|(0.56, 0.73)] 37 | 79 | 0.64| 0.03|(0.57, 0.70)
Other w/o Grade3-5 AEs 73 | 204 | 0.82] 0.01((0.79, 0.85)] 75 | 142 | 0.78| 0.02|(0.74, 0.81)| 148 | 346 | 0.80| 0.01{(0.78, 0.82)

T n=Number of patient with non-missing EQ-5D index score
I n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

Table 49: EQ-5D health utility scores in progression-free state: with and without grade 3-5 AEs (progression by
INV assessment), UK algorithm, non-US population

MK3475 2 mg Chemotherapy MK3475 2 mg + Chemotherapy

nt ni |Mean| SE 95% ClI nt ni |Mean| SE 95% CI nt nif |[Mean| SE 95% CiI
During Grade3-5 AEs 24 | 48 | 0.46| 0.05((0.36,0.57)| 15 | 25 | 0.55| 0.06|(0.42,0.67)| 39 | 73 | 0.49]| 0.04{(0.41, 0.57)
0.02{(0.66, 0.75)| 119 | 270 | 0.73| 0.02{(0.70, 0.76)

Other w/o Grade3-5 AEs | 68 | 174 | 0.75| 0.02|(0.71,0.79)| 51 | 96 | 0.70

T n=Number of patient with non-missing EQ-5D index score
T n=Number of records with non-missing EQ-5D index score
EQ-5D index score during baseline and crossover is not included

57





Please note that the utilities presented in Table 38 to Table 49 are lower in the
non-US population compared to US population except for Table 42. For the latter
(i.e. US population), only 1 patient is reported in progression-free health state off-
treatment which could explain why the mean value is lower than for the non-US

population.

In addition to the ERG request MSD has re-run the base case scenario only taking
into account the non-US patients time to death utilities (see Table 41) to measure

their impact on the base-case ICER results.

As per the methodology employed in the original submission, we have re-run the
base-case scenario taking into account the above (Table 41) pooled utilities (i.e.
MK3475 2 mg + chemotherapy). We obtain the below ICERs (see Table 50).

Table 50: Incremental analysis taking into account utilities derived from non-US patients only;

results discounted with PAS

Total Total Total Incremental | Incremental | Incremental ICER
Costs LYs QALYs costs QALYs LYS
BSC £15,960 1.51 0.99
- £50,995 1.109 1.592 £45,968
Pembrolizumab | £66,955 3.10 2.10

B6.

The lower utility-results obtained in the non-US patients slightly impact the total
number of quality-adjusted life years (QALYs). Table 50 presents lower QALYs
(0.99 for BSC and 2.10 for pembrolizumab) compared to the base case presented
in the submission (1.07 for BSC and 2.26 for pembrolizumab) (see table 82 page
195 of the original MSD submission [ID760]).

These lower QALYs result in a slightly higher ICER (i.e. £45,968) compared to the

original submission (i.e. £42,923).

Neither the company’s submission nor the submitted model state which definition
of assessment was selected when analysing KEYNOTE-002 trial data for
inclusion in the model. Please clarify whether model PFS projections are based on
IRO or INV of disease progression.

We have consistently used the IRO disease progression estimates to model PFS
projections. The reason for this is that, as described in the KEYNOTE-002 clinical
study report,” the primary method of analysis for PFS is by IRO assessments in
the ITT population based on RECIST 1.1. Whereas PFS based on the
Investigator (INV) assessment and the independent radiologists plus an
adjudicator if needed (i.e., IRC assessment without the oncology assessment)
were conducted as supportive analyses to evaluate the robustness of the PFS

results.
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Please explain why on page 155 you consider the two-stage crossover model
which included all the covariates to be the most conservative.

Both the full and the simple models used to adjust for crossover using the two-
stage adjustment resulted in statistically significant differences between
pembrolizumab 2mg/kg and the chemotherapy adjusted arm. However, the two-
stage full covariate adjustment model was considered to be the more conservative
of the two models applied because the crossover-adjusted median OS estimated
for the chemotherapy arm was higher and the hazard ratio for OS for the
treatment effect of pembrolizumab 2mg/kg Q3W versus the chemotherapy
comparator adjusted for crossover was lower than those estimated with the simple
model, , leading to a smaller estimated treatment effect for pembrolizumab, as

presented in Table 51 below.

Table 51. Median OS and hazard ratio OS results for the full and simple models obtained with the
two-stage crossover adjustment using progressive disease as the secondary baseline

Model Median OS 95% ClI Hazard Ratio 95% CI
(full or simple) for Control (Treatment vs.
(weeks) Control)

n valile

Full 34.43 (23.48, 42.09) 0.6328 (0.4525, 0.8843)
p=0.007*

Simple 33.91 (23.28, 42.07) 0.6272 (0.4488, 0.8766)
p=0.006*

Please clarify the following inconsistency. On page 32 of the company’s
submission, it is claimed that “Therefore, pembrolizumab is expected to displace
the use of BSC (including dacarbazine) to further subsequent lines of treatment
for patients experiencing disease progression” and on page 136 it is restated that
‘it is expected that pembrolizumab would be used prior to chemotherapy
treatment where possible”. However your economic model did not include post
progression therapy (including dacarbazine) after progression  with
pembrolizumab. Clinical advice to the ERG also suggested that there might be
situations where clinicians may also prefer to use BRAF inhibitors after treatment
with pembrolizumab, as opposed to prior to this. Therefore, please clarify whether
Figure 3 in the company’s submission may need adapting and these 2 scenarios
considered.

Within our submission, our population of interest focused on “Adults with
unresectable or metastatic melanoma who have progressed after being previously
treated with ipilimumab and, if BRAFV600 mutation positive, a BRAF or MEK
inhibitor”, to reflect the population of interest covered by the key clinical trial
supporting this submission (KEYYNOTE-002). This was also consistent with what

we had previously believed would be our initial licence. As communicated to NICE
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on 5th May 2015, on the day of submission we received a ‘provisional draft’
SmPC, which stated a broader indication “Treatment of adults with unresectable
or metastatic melanoma”, without specifying any requirement that patients who
are BRAF mutation positive must have received prior treatment with a BRAF
inhibitor before being eligible to receive pembrolizumab (this document had been

included as Appendix 1 of the submission).

On 21st May 2015 the Committee for Medicinal Products for Human Use (CHMP)
adopted a positive opinion for pembrolizumab for the treatment of advanced
(unresectable or metastatic) melanoma in adults. Consequently, at this moment
our licence indication is not expected to include a requirement for patients with
BRAF positive mutations to have received prior treatment with a BRAF inhibitor. In
this situation, we agree that BRAF inhibitors could be administered after the use of
pembrolizumab, as stated in the updated treatment pathway presented in Figure
15 below.

Figure 15. Updated treatment algorithm for unresectable or metastatic melanoma with proposed
positioning for pembrolizumab for patients previously treated with ipilimumab

Unresectabie or

wianoma

(stage Hic/1V)

Vemurafenib or

dabralenib

:

It is important to note that the KEYNOTE-002 trial required all patients who were
BRAFV600 positive to have received prior treatment with a BRAF/MEK inhibitor as

-

Dacarbazine/
85C

an inclusion criterion. Therefore, no data could have been drawn from our
KEYNOTE-002 trial to inform comparisons of pembrolizumab versus BRAF
inhibitors in BRAFV600 mutation positive patients previously treated with
ipilimumab. Additionally, from the non-randomised Part B1 of the Phase 1
KEYNOTE-001 trial the only available data was from a total of 5 patients who

were BRAF positive but who had not received a BRAF inhibitor. Given the very
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small patient numbers, it would have been inappropriate to use this data as an

evidence base from which to draw any meaningful conclusions.

Consequently, when considering the population of patients previously treated with
ipilimumab we are aware that there is a small subgroup of patients that have not
been covered by the initial submission, but who would be eligible to receive
pembrolizumab based on the wording of the proposed licence indication — namely
those patients who are BRAF mutation positive, but who receive ipilimumab first
line rather than a BRAF inhibitor. Considering the group of advanced melanoma
patients, we have estimated this proportion of patients to be around 16.3% (see
guestion C4 below).

The economic model did not include post-progression chemotherapy (including
dacarbazine) after progression with either pembrolizumab or best supportive care
as such therapy would most likely be used on both arms of the model, has not
demonstrated any impact on OS in melanoma and is of relatively low cost.
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Cl.

Cc2.

n_C: Textual clarifications, referen n itional poin

The ERG appreciates the company providing the clinical study reports for
KEYNOTE-002 and KEYNOTE-001 (part B2) which include the statistical analysis
plans. In addition, please provide the study protocols for these 2 trials.

As requested, please find enclosed the study protocols for KEYNOTE-002 and
KEYNOTE-001 (covering part B2).

The ERG notes that although not statistically significant, compared with patients
receiving 2mg/kg, OS appears to be improved in patients receiving 10mg/kg in
both KEYNOTE-001 (part B2) and KEYNOTE-002 whereas response rates in
KEYNOTE-

001 (part B1) also appear to be improved with the higher dose (particularly when
administered fortnightly). Please provide more context as to why the 2mg/kg dose is
preferred over the 10mg/kg dose.

Our positive CHMP opinion indicates that our 2mg/kg dose will be the licensed
dose. In the population covered by this submission, no clinically or statistically
significant difference in efficacy or safety has been observed between the two
pembrolizumab Q3W doses (2 mg/kg and 10 mg/kg). In addition, please note that
the latest draft version of the European summary of product characteristics (see
updated draft of pembrolizumab SmPC attached) stipulates that the
‘recommended dose of KEYTRUDA is 2 mg/kg administered intravenously over
30 minutes every 3 weeks. Patients should be treated with KEYTRUDA until

disease progression or unacceptable toxicity”.

In response to the request, a summary is provided below based on the different
clinical trial outcome endpoints that strongly support the regulators agreement that

the 2 mg/kg Q3W dose is the appropriate one.

As the ERG notes, there are no statistically significant (or clinically significant)
differences in efficacy observed among the two pembrolizumab Q3W doses (2
mg/kg and 10 mg/kg). This is most evident from data in studies with direct
comparisons between these two doses. KEYNOTE-002 included 361 subjects
randomised to pembrolizumab at 2 mg/kg or 10 mg/kg Q3W, and the primary
efficacy endpoint outcomes for the 2 mg/kg and 10 mg/kg Q3W doses were
essentially the same with overlapping PFS KM curves (Figure 1 in Appendix 6 of
MSD submission document, provided again below as Figure 16) with a hazard
ratio for the comparison of the two doses of 0.91 (95% CI 0.71, 1.16, p = 0.43898),
and 6-month PFS rates of 34% and 38%, respectively (Table 3 in Appendix 6 of
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MSD submission document, provided again below as Table 52).

Figure 16: Appendix 6 of submission document: KEYNOTE-002 - KM of PFS based on central (IRO)
assessment (primary censoring rule) — ITT population
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Table 52: Appendix 6 of submission document: KEYNOTE-002 - Analysis of PFS based on central
review (IRO assessment) - primary censoring rule - (ITT population)

Treatment N Number Person- Event Med.ian PFS rate ([Treatment vs. control
of Events Months Rate/100 PFS’ at6
(%) Person- (Months) Months
Months (95% C|) in O/OT Hazard p_\/a|ue§
(%) (95% CI) |Ratio*
(95% CI)*
Control 179 155 (86.6) | 584.3 26.5 2.7 15.6
(2.5, 2.8) (10.5,
21.5)
Pembrolizumab 180 129 (71.1) | 804.6 16.0 2.9 34.3 0.57 <0.0001
2 mg/kg Q3W (2.8, 3.8) (27.4, (0.45, 0.73)
41.3)
Pembrolizumab 181 126 (69.6) | 881.1 14.3 2.9 37.7 0.50 <0.0001
10 mg/kg Q3W (2.8,4.7) (30.6, (0.39, 0.64)
44.8)
Pairwise Comparison Hazard p-Value!
Ratio*
(95% CI)*
Pembrolizumab 10 mg/kg Q3W vs. Pembrolizumab 2 mg/kg Q3W 0.91 0.4390
(0.71, 1.16)

7 From product-limit (KM) method for censored data.
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7 Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs. 1), LDH level (normal vs. elevated) and
BRAF mutation (mutant vs. wild type).

§ One-sided p-value based on stratified log-rank test.

| 7wo-sided p-value based on stratified log-rank test

An additional direct comparison of the two doses in ipilimumab-refractory
melanoma was performed in KEYNOTE-001 - Part B2 (n=173), which randomly
assigned subjects to the two dose levels (2 mg/kg and 10 mg/kg given Q3W).
Study results demonstrated that the ORR for the 2 mg/kg and 10 mg/kg Q3W
doses were essentially identical in ipilimumab-refractory melanoma subjects in
KEYNOTE-001 — Part B2 (at 25% in each arm of the study) as well as similar
efficacy on secondary endpoints of PFS and OS (see Figure 17 below).

Figure 17: KM estimates of PFS and OS for KEYNOTE-001 Part B2
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Data source: Robert 2014 Fig 3, pg. 1114,

Finally, a comparison of all key efficacy endpoints in KEYNOTE-001 - Part B2 and
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KEYNOTE-002 (each concerning

ipilimumab-refractory melanoma patients,

comparing 2 mg/kg Q3W to 10 mg/kg Q3W) as shown in the Table 53 below, does

not indicate differences between the doses despite a 5X difference in dose.

Please note that overall survival data from KEYNOTE-002 was immature at the

time of 1A2 and only a small number of subjects were at risk at 12 months;
therefore, the median OS for KEYNOTE-002 should be interpreted with caution.

Table 53: Cross study comparison of key efficacy endpoints by dose level in KEYNOTE-001(Part B2)

and KEYNOTE 002

KEYNOTE-001 — Part B2* KEYNOTE-002

2 mg/kg Q3W 10 mg/kg Q3W 2 mg/kg Q3W 10 mg/kg Q3W
ORR (%) 25 25 21 25
PFS (median, 4.9 3.2 2.9 2.9
mo)
6-month PFS 43 35 34 38
rate (%)
OS (median, mo) Not reached 18.3 114 125
6 month OS rate 79 77 72 76
(%)

*Data based on KEYNOTE-001 CSRv.2 (data-cut18-April-2014)

C3. Please provide a reference (and if not already provided, accompanying document)
for the methods used to control the overall type 1 error rate in KEYNOTE-002 (as
mentioned on pages 57 to 58 of the company’s submission.

In this study, the type | error used Bonferroni, Hochberg step-up and Gatekeeping

procedure between PFS and OS at different analyses. The relevant references

are listed below:

= Hochberg, Y. (1988). A sharper Bonferroni procedure for multiple tests of
significance. Biometrika 75, 800-803

= Wiens, B.L. (2003) A fixed-sequence Bonferroni procedure for testing

multiple endpoints. Pharmaceutical Statistics 2:211-215

C4. The number of patients estimated to be eligible for treatment with pembrolizumab
by the company is cited to be 628. However, following the text and tables in
section 6.2 of the company’s submission, the ERG has been unable to replicate
these numbers. Specifically, from following the text in section 6.2 and numbers
cited in Tables 94 to 96 of the company’s submission, the ERG calculates the
numbers as follows:

Parameters Proportion | Source Number
Total population - Table 94: ONS Mid-2013 UK population 53,865,800
England estimates

Estimate of incident 0.02% Table 94: Calculated (average of male and 11,366

melanoma population

(released June 2014

female) from ONS cancer registration 2012
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Proportion of patient 10.00% Table 94: Vemurafenib NICE costing report 1,137
with stage llic or IV (NICE costing template TA269)

disease

Proportion of patients 48.00% Table 94: Long et al 546
who are BRAF'®

mutation-positive

Proportion of patients 52.00% Table 94 591

who are BRAF'®®
mutation-negative

Patients who are BRAF °° mutation-positive

- Treated first line with | 43.20% Table 95 236
BRAF inhibitor and/or

MEK inhibitor

- Treated first line with | 16.30% Table 95 89
ipilimumab

- Treated second-line | 65.00% Table 95: Merck Sharp & Dohme. Data on file. 153
following treatment with 2015. Ref Type: Data File (Table 95)

BRAF inhibitor and/or

MEK inhibitor*

- Treated second-line | 75.00% Table 95: Merck Sharp & Dohme. Data on file. |67

following treatment with
ipilimumab*

2015. Ref Type: Data File (Table 95)

Patients who are BRAF'°° mutation-negative

- Treated first line with | 75.00% Table 96 443
ipilimumab

- Treated second-line | 75.00% Table 96: Merck Sharp & Dohme. Data on file. 332
following treatment with 2015. Ref Type: Data File (Table 96)

ipilimumab*

All patients treated second-line

Patients eligible for Calculated (sum of BRAF"™ mutation 552

treatment with positive + BRAF"*®° mutation negative)

pembrolizumab

* The proportion of patients treated first-line minus those who withdrew treatment as a result of death, performance
status, contraindication or adverse event.

Please clarify how the estimate of 628 patients is derived, noting if any errors
have occurred in the ERG’s calculations above. In particular, the ERG queries

whether the proportion of patients who are BRAF®*® mutation-positive and
treated first line with ipilimumab (16.3% as reported in Table 95) may be an
underestimate?

MSD has built on the table (see Table 54) developed by the ERG to summarise

the information used to estimate the number of patients eligible for treatment with

pembrolizumab in the original MSD submission [ID760].

The first difference noticed between the ERG calculation and MSD’s was relative

to the number patients who are BRAFV600 mutation-positive and BRAFV600

mutation-negative. The estimates used by the ERG vary slightly from MSD’s ones.

Although, the same proportion of patients BRAFV600 mutation-positive (i.e. 48%)

and BRAFV600 mutation-negative (i.e. 52%) was implemented, the starting

number of patients was different (ERG: 546 and 591 respectively; MSD: 605 and

655 respectively).

The figures reported by the ERG (i.e. 546 for BRAFV600 mutation-positive and
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591 for BRAFV600 mutation-negative in 2015) are the ones MSD estimated for
2012 given that the estimate of incident melanoma population was based on the
2012 ONS figures. As per ipilimumab 1st line NICE STA submission® (see section
C - Implementation, table 81 page 210), we applied a 3.5% yearly increase in
incidence to estimate a number of patients BRAFV600 mutation-negative and
BRAFV600 mutation-positive of respectively 605 and 655 in 2015 (i.e. year 1 of
the budget impact assessment).

We also noticed some inconsistencies while comparing the proportions used by
the ERG (see Table 10, column (2)) to the ones used by MSD (see Table 54,
column (3)). To estimate the number of BRAF'*® mutation-positive patients, the
proportions taken into account varied slightly as described below:

- Proportion of patients treated in 2™ line following treatment with a BRAF
inhibitor and/or a MEK inhibitor: ERG: 65%; MSD: 67.5%
- Proportion of patients treated in 2" line following treatment with
ipilimumab: ERG: 75%; MSD: 76.5%

For BRAF'®® mutation-negative patients, the proportion of patients treated in 2"
line following treatment with ipilimumab was slightly different: ERG: 75%; MSD:
76.5%.
The above proportions that MSD used in the budget impact assessment
calculation are based on clinical opinion.
In column (6) (see Table 54) we have adjusted the number of patients who are
BRAF"®? mutation-negative and BRAF**° mutation-positive to reflect the figures
we originally based our calculation on and applied the percentages obtained from
clinical opinion. From this calculation we derived the figures that were presented in
section C of the original MSD submission [ID760].
Please accept our apologies as we have noticed a typo in Table 99 page 219 of
the original MSD submission [ID760]. For year 2017, the total number of patients
stage lllc and IV treated with PD-1 class for 2™ or 3" line should read 201 rather
than 208. The budget impact was correctly estimated for every year but the figure
was inadvertently wrongly reported for year 2017.
Table 54 seeks to validate the estimates MSD reported in section C of the original
submission [ID760].
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Table 54: estimates of incident population

Parameters % ERG % MSD Source NUéaneers Nul\r/lnsb[()ars
1 2 3 4
(D) ®) 3) @) 5) ©)
Total population - England MSD [”.3760] B Table 94: ONS Mid-2013 UK 53,865,800
population estimates
Estimate of incident MSD [ID760] - Table 94: Calculated (average
melanoma pooulation 0.0211% | 0.0211% | of male and female) from ONS cancer 11,366
pop registration 2012 (released June 2014
Proportion of patient with 10% 10% MSD [ID760] - Table 94: Vemurafenib NICE 1137
stage llic or IV disease costing report (NICE costing template TA269) '
ggﬁg(}gg&;ﬂ?ﬁﬁgﬁpﬁg%\?ﬁ 48% 48% | MSD [ID760] - Table 94: Long et al 546 605
Proportion of patients who are 20 20 s 60 ble 9 9 6
BRAFV600 mutation-negative 2% 52% | MSD[ID760] - Table 94 91 o5
Patients who are BRAFV600 mutation-positive
- Treated first line with
BRAF inhibitor and/or MEK 43.2% 43.2% | MSD [ID760] - Table 95 236 261
inhibitor
ip”'i;[]erﬁfbd firstline with 16.3% |  16.3% | MSD [ID760] - Table 95 89 99
- Treated second-line MSD [ID760] - Table 95: Merck Sharp &
following treatment with BRAF 65% 67.5% | Dohme. Data on file. 2015. Ref Type: Data 153 176
inhibitor and/or' MEK inhibitor File (Table 95)
- Treated second-line MSD [ID760] - Table 95: Merck Sharp &
following treatment with 75.00% 76.5% | Dohme. Data on file. 2015. Ref Type: Data 67 75
ipilimumab File (Table 95)
Patients who are BRAFV600 mutation-negative
i'pﬁirriitri‘lgm line with 75% | 75.0% | MSD [ID760] - Table 96 443 491
- Treated second-line MSD [ID760] - Table 96: Merck Sharp &
following treatment with 75% 76.5% | Dohme. Data on file. 2015. Ref Type: Data 332 376
ipilimumab* File (Table 96)
All patients treated second-line
Patients eliible for treatment MSD [ID760] - Calculated (sum of BRAFV600
9 mutation positive + BRAFV600 mutation 552 628

with pembrolizumab

negative)

Please note that the proportion of patients who are BRAFV600 mutation-positive
(i.e. 16.30% in 2015) is derived from internal MSD forecasting.

Please note that we have provided the excel document entitled “Clarification

guestions C - Ref 88 MSD Data on file.xIsx” supporting the budget impact analysis

calculation.
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Report of error in original submission

We are taking this opportunity to point out that we have mistakenly used £2,680

as administration cost for pembrolizumab instead of £245.17. Please find in Table

55 the right figures.

Table 55: estimated budget impact over 5 years (revised estimates)

2015 2016 2017 2018 2019 2020

Total stage llic and IV patients

treated with pembrolizumab for 2L or 188 186 201 211 218 226

3L

Total costs for pembrolizumab £27,061 £27,061 £27,061 £27,061 £27,061 £27,061
Total treatment costs £25,290 £25,290 £25,290 £25,290 £25,290 £25,290
Total administration costs £1,682 £1,682 £1,682 £1,682 £1,682 £1,682
Total adverse event costs £89 £89 £89 £89 £89 £89

Total budget impact with

pembrolizumab £5,096,337 | £5,029,875 | £5,448,606 | £5,699,455 | £5,899,762 | £6,106,254

Please clarify if the source for all data reported in Table 95 is reference 88: Merck
Sharp & Dohme. Data on file. 2015. Please also provide a copy of this document.

This is correct. The source for all data reported in Table 95 is “reference 88: Merck

We have provided the excel document entitled “Clarification questions C - Ref 88

MSD Data on file.xlsx” supporting the budget impact analysis calculation.

Please clarify if the source for all data reported in Table 96 is reference 88: Merck

This is correct. The source for all data reported in Table 96 is “reference 88: Merck

We have provided the excel document entitled “Clarification questions C - Ref 88

MSD Data on file.xIsx” supporting the budget impact analysis calculation.

Cb.

Sharp & Dohme. Data on file. 2015”.
C6.

Sharp & Dohme. Data on file. 2015.

Sharp & Dohme. Data on file. 2015”.
C7.

Please clarify whether in Table 96, “% treated with BRAFi* +/- MEKIi in 1L” should
in fact read “% treated with ipilimumab in 1L

Please accept our apologies for this typo. We have provided the document as part
of the excel document entitled “Clarification questions C - Ref 88 MSD Data on

file.xlsx” supporting the budget impact analysis calculation.
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C8.

One key exclusion criterion for entry into KEYNOTE-002 is listed on page 46 of
the company’s submission as “Disease progression within 24 weeks of last dose
of ipilimumab.” However “Disease progression within 24 weeks of last dose of
ipilimumab” is also used to define a patient who is refractory, a key inclusion
criterion (page 43 of the company’s submission). Please clarify whether “Disease
progression within 24 weeks of last dose of ipilimumab” is an inclusion or
exclusion criterion.

Please accept our apologies for this error. “Disease progression within 24 weeks
of last dose of ipilimumab” should not have been listed as a key exclusion
criterion. It is correct that this is in fact one of the criteria used to defining

ipilimumab refractory patients (a key inclusion criterion).
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MSD

Hertford Road
Hoddesdon
Hertfordshire EN11
9BU

UK

Telephone +44 (0)
1992 467272
Facsimile +44 (0) 1992
468175

=
€9 MSD
12t June 2015

Dear Janet,

Re. Pembrolizumab for treating unresectable, metastatic melanoma after progression with
ipilimumab [ID760]

MSD welcomes the opportunity to answer the additional clarification questions. As
requested we have uploaded the new answers to questions B1 - a, B1 - b, B1 - ¢, B1 - d, B1
-e,B1-1f,B1-g B1-honthe NICE Docs.

Please note that given the short timeframe we have not been able to conduct the RPSFT
adjustment for today’s deadline. This may be feasible and we are currently investigating
how long this will take with our global statisticians. We will get back to you as soon as we
have more clarity on this point.

Please also note that the data issues associated with the IPCW adjustment method are
unchanged regardless of the analysis. For this reason we have not provided updated results
as the former ones still stand.

We have highlighted in turquoise ‘commercial in confidence’ information. We could not
highlight the Kaplan-Meier graphs but would be grateful if you could please also treat them
as ‘commercial in confidence’.

Should NICE or the ERG require any further clarification we would be more than happy to
provide an answer to them.

Kind regards,

I -2d of HTA and OR





Survival Analysis of KN002 PFS and OS Based on Investigator
Assessment - for NICE Clarification Question B1

June 11, 2015

The software we used for this analysis is R, whose version is shown below.

## [1] "R version 3.2.0 (2015-04-16)"
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In the table below, to match SAS output, the first column time is "Time in Weeks"; the
second one "n.risk" is "Number Left"; the third one "n.event" is "Number Failed" and the
last one "std.err" is "Survival Standard Error".










The Control, OS, B1-b
|

OS for Control

=
= -
=
s 3
o
o w
E [
=
= =
-] [
73]
= o || — Crossover
i [ _
) Mot XO
3 o _

[

| I I
0 20 40 60 80

Time in Weeks

In the table below, to match SAS output, the first column time is "Time in Weeks"; the
second one "n.risk" is "Number Left"; the third one "n.event” is "Number Failed" and the
last one "std.err" is "Survival Standard Error".
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IPCW crossover adjustment

Please note that the KM analysis for the adjusted OS using the IPCW method cannot be
provided. This method censors patients at the time of the treatment switch and therefore the
adjustment is not done at the patient level; additionally, only the adjusted hazard ratio was

estimated.
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Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name:

Name of your organisation: NCRI/RCP/RCR/ACP and Melanoma Focus
Are you (tick all that apply):

- aspecialist in the treatment of people with the condition for which NICE is
considering this technology?

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?

- other? (please specify)






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?

Patients with advanced, inoperable melanoma are normally genotyped for BRAF
gene mutation status. Although all patients with BRAF mutant melanoma are eligible
for BRAF inhibitor treatment as first line, around one third of patients may have low
volume, indolent disease and these patients who are otherwise fit and well are more
likely to be offered ipilimumab as first line therapy according to NICE guidance (TA
xxx). The majority of patients with BRAF wild type advanced melanoma will be
offered first line ipilimumab, unless it is clear that they have rapidly growing, high
volume disease and/or poor performance status and other co-morbidities which might
exclude them — in general, it is assumed that patients need to have at least a 3
month life expectancy to stand a chance of benefiting from ipilimumab. A very small
number of patients may still be offered first line cytotoxic chemotherapy with the aim
of debulking disease prior to immunotherapy.

For those patients who receive either BRAF inhibitor or chemotherapy as first line
therapy, on disease progression, they may be offered second line ipilimumab,
according to NICE guidance (TA xxx).

The choice of treatment for patients who have progressed after ipilimumab will
depend on a number of factors including what other treatments have been given
previously, patient performance status, predicted life expectancy and patient
preference. For those patients who received ipilimumab as a first line therapy, they
may be offered cytotoxic chemotherapy (dacarbazine), or for BRAF mutant
melanoma, BRAF targeted therapy. Alternatively, patients may be considered for
clinical trials, while those less fit patients will be offered best supportive care only.

This summary of treatment options is pretty standard across the country. Use of
ipilimumab and BRAF inhibitors is standardised in England as a consequence of
NICE guidance recommendations.

In the last 2 years, anti-PD1 monoclonal antibodies have become available initially in
clinical trials as an option on progression after ipilimumab as well as first line therapy.
These international trials involving limited numbers of UK sites have all closed to
recruitment currently. In the summer of 2014, Merck opened a compassionate
access programme to provide access to pembrolizumab for patients who had
progressed after standard therapies including ipilimumab and, where appropriate,
BRAF inhibitors. This programme is ongoing and is available to any specialist who
approaches them.

Pembrolizumab is a very exciting new treatment for metastatic melanoma patients.
As an immune checkpoint inhibitor, it might be considered to be very similar to






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

ipilimumab. However, it appears to have a much higher response rate and long term
remission rate compared with Ipilimumab, while it appears to have a much lower rate
of grade 3+ toxicities. It takes effect more quickly, so more patients with higher
volume, more aggressive disease might benefit compared with ipilimumab.

This appraisal is addressing the role of pembrolizumab AFTER ipilimumab. Direct
standard of care comparators are therefore cytotoxic chemotherapy (dacarbazine)
and BRAF inhibitors. For BRAF wild type patients, pembrolizumab is clearly a more
active treatment than dacarbazine and would be used in preference to cytotoxic
chemotherapy.

For BRAF mutant patients, this might be a difficult choice. For some patients with
rapidly progressing, high volume disease and deteriorating performance status, a
BRAF inhibitor would remain the treatment of choice. However for others, the hope of
long term survival might influence patients and clinicians to prioritise pembrolizumab,
since it appears that the duration of benefit with BRAF inhibitors remains limited, at
best around 1 year median survival.

There are other treatments on the horizon which will make choice of treatment for
metastatic melanoma more complex in the near future — namely, nivolumab, another
anti-PD1 McADb currently beginning its appraisal process for first line therapy as well
as post ipilimumab. In addition, combinations of BRAF and MEK inhibitors offer
significantly greater survival compared with BRAF inhibitor alone and are well
tolerated and these are also in the process of being appraised by NICE.

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?

As described above, around 10% of metastatic melanoma patients have high
volume, aggressive disease with rapidly deteriorating performance status who are
less likely to benefit from immunomodulators, but if BRAF mutant, could be expected
to benefit from BRAF inhibitors at least in the short term.

Melanoma frequently metastasises to the brain and these patients have an extremely
poor prognosis. To my knowledge, quality data on the activity of pembrolizumab is
not yet available, however, trials have confirmed that Ipilimumab is active in patinets
with brain involvement, so there is every reason to assume that pembrolizumab will
also benefit these patients.

There are currently no reliable biomarkers for predicting response to Pembrolizumab.
The potential to do harm with this agent is remarkably low.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

professional input (for example, community care, specialist nursing, other healthcare
professionals)?

Pembrolizumab should be prescribed only by specialist melanoma oncologists in
secondary care. There are no other routine requirements for additional professional
input over and above what already exists for this group of patients. Education of
acute oncology services is needed to ensure appropriate management of immune-
related adverse events, although the risk of hospitalisation due to this agent is
remarkably low.

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Specialist melanoma oncologists can currently access pembrolizumab in this
indication via a compassionate access programme. Over 30 oncologists have
registered in this programme and over 200 patients have been treated in the UK.
Pembrolizumab is still awaiting its European licence.

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

NICE guidelines for melanoma management are currently out for consultation and
will therefore predate this technology appraisal

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?

The drug is very easy to use, the main issue is the current recommendation to
continue treatment once every 3 weeks for up to 2 years in responding patients. This
is likely to represent a large volume of work for chemotherapy day unit teams.

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

Patients with brain metastases should not be excluded from accessing this treatment.






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

Little is known about the benefit of Pembrolizumab in patients with metastatic
disease arising from rarer melanoma subtypes other than cutaneous melanoma, but
since there is evidence showing that these groups benefit from ipilimumab, patients
with metastatic uveal and mucosal melanomas should not be excluded from
treatment.

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

The Keynote 001 and 002 trials were not conducted in the UK, however they are
representative of UK practice, involving patients with metastatic melanoma treated in
the USA, Australia and other European countries. Keynote 001 was a study to
evaluate different dosing schedules (10mg/kg vs 2 mg/kg and 2 vs 3 weekly cycles)
of pembrolizumab in both ipilimumab-naive and ipilimumab-pretreated metastatic
melanoma patients. Overall, there was little difference in the various schedules
tested. 221 patients were ipilimumb-pretreated, objective response rate in this cohort
was 30%, median overall survival 22.9 months and 12 month survival rate was 65%.
Grade 3 toxicities occurred in 14% patients.

The Keynote 002 trial was undertaken in ipi-refractory patients only and randomised
540 patients to receive pembrolizumab 10mg/kg g 3 weeks, 2mg/kg g 3 weeks or
investigator’s choice of cytotoxic chemotherapy. Cross over on progression on
chemotherapy was allowed. Only PS 0-1 patients were recruited and they were
allowed very minimal use of steroids. Early analysis of the primary end point, PFS,
reported hazard ratios of 0.57 and 0.5 in the pembrolizumab arms. Again, toxicity
was very manageable. Longer term survival data is needed, however, these data
Convincingly show that pembrolizumab is an effective treatment for this disease.

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

As already described, both Ipilimumab and pembrolizumab can generate immune-
related adverse reactions. For Ipilimumab, the incidence of severe reaction requiring
hospitalisation is around 1 in 10 patients treated. In the initial trials, there were a
small number of treatment-related deaths, usually due to colitis and these do occur in
the real world setting. For pembrolizumb, there have been no treatment-related
deaths reported in the trials conducted to date. Immune-related events do occur,but
they are usually mild to moderate and easily manageable in the outpatient setting. In
my own practice of treating 10 patients with pembrolizumab, we have not recorded
anything more than mild toxicities, mainly fatigue.






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

N/A

Implementation issues

The NHS is required by the Department of Health to provide funding and resources
for medicines and treatments that have been recommended by NICE technology
appraisal guidance. This provision has to be made within 3 months from the date of
publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

NHS staff are already familiar with using Ipilimumab, which is a similar agent and so
no additional training will be required. The main issue is the duration of treatment —
while Ipilimumab is delivered as 4 intravenous infusions over 12 weeks,
pembrolizumab is being offered as a 3 weekly infusion every 3 weeks for up to 2
years in the absence of progression. This will generate a significant amount of
additional work to pharmacy and chemotherapy day unit services.






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- could lead to recommendations that have a different impact on people protected by
the equality legislation than on the wider population, e.g. by making it more difficult in
practice for a specific group to access the technology;

- could lead to recommendations that have any adverse impact on people with a
particular disability or disabilities.

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts.

N/A







Appendix D - clinical expert statement template

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab [ID760]

Thank you for agreeing to give us a statement on your view of the technology and the
way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name:

Name of your organisation: British Association of Dermatologists

Are you (tick all that apply):

- aspecialist in the treatment of people with the condition for which NICE is
considering this technology? Yes

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? Provide dermatological support
for patients undergoing treatment with Pembrolizumab as part of trials at the
Royal Marsden Hospital

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc.)

- other? (please specify)






Appendix D - clinical expert statement template

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Available treatments include
BRAF inhibitors and Ipilumumab or standard chemotherapy.

Is there significant geographical variation in current practice? No Are there
differences of opinion between professionals as to what current practice should be?
Some practice differs into which order these treatments are given however this
is often governed by the current literature but also patient preference. What are
the current alternatives (if any) to the technology, and what are their respective
advantages and disadvantages? BRAF inhibitors can only be given in a patient
with a BRAF mutation and have significant skin toxicity. Ipilumumab can be
given to BRAFwild type and mutated melanoma patients. This has some
potential severe autoimmune side effects.

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? No Are there differences in the capacity of different
subgroups to benefit from or to be put at risk by the technology? Caution should be
taken in patients with underlying autoimmune conditions.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Secondary care. Would there be any
requirements for additional professional input (for example, community care,
specialist nursing, other healthcare professionals)? Specialist nursing already is a
requirement for any Skin MDT treating skin cancer.

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? yes If not, under what
circumstances does this occur?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.
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Single Technology Appraisal (STA)

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?
It has significantly less skin toxicity that the BRAF inhibitors. It is a
intravenous infusion given every 3 weeks.

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation. Drug is continued until progression
occurs as dictated by CT/ MRI/PET scans in those patients with metastatic
melanoma.

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? Some of the trial data is from patients who received the drug
first line. Progression free survival and overall survival were measured in the
trials and there are several ongoing trials.

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice? Generally this is a very
well tolerated drug with. The most frequent side effects, affecting at least 20%
of the patients, were fatigue (tiredness), cough, nausea (feeling sick), rash,
pruritus (itching), decreased appetite, constipation, joint pain, and diarrhoea.
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Equality and Diversity

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- Could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- Could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by making it
more difficult in practice for a specific group to access the technology;

- Could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

N/A

Any additional sources of evidence
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Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

Implementation issues

The NHS is required by the Department of Health and the Welsh Assembly
Government to provide funding and resources for medicines and treatments that
have been recommended by NICE technology appraisal guidance. This provision has
to be made within 3 months from the date of publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health and the Welsh Assembly
Government to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?






Appendix D - clinical expert statement template

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)







Appendix K = clinical expert statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Pembrolizumab for treating unresectable, metastatic melanoma after
progression with ipilimumab [ID760]

Please sign and return via NICE Docs/Appraisals.

| confirm that:

¢ | agree with the content of the submission provided by the
NCRI/RCP/RCR/ACP and consequently I will not be submitting a personal
statement.

T (o] 0 [=To o P PP PPPPPPPPPPPPT

Date: ..... 09 07 15
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Patient/carer expert statement (STA)

(Melanoma (unresectable, metastatic) -
pembrolizumab (after ipilimumab)) [ID760]

Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

. the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, including health-
related quality of life)

. preferences for different treatments and how they are given
. expectations about the risks and benefits of the treatment.

We have already asked your nominating organisation to provide an
organisation’s view. We are asking you to give your views as an individual
whether you are:

. a patient
. a carer (who may be voicing views for a patient who is unable to) or
. somebody who works or volunteers for a patient organisation.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The response area will expand as you type. The length of your response
should not normally exceed 10 pages.

National Institute for Health and Care Excellence Page 1 of 7

Patient/carer expert statement template (STA)






Appendix D — patient/carer expert statement template

1. Aboutyou

Your name:

Name of your nominating organisation: Melanoma UK

Do you know if your nominating organisation has submitted a
statement?

[ Yes (] No

Do you wish to agree with your nominating organisation’s statement?

] Yes ] No

(We would encourage you to complete this form even if you agree with your

nominating organisation’s statement.)
Are you:

e a patient with the condition?

] Yes ] No

e a carer of a patient with the condition?

(] Yes (] No

e a patient organisation employee or volunteer?

(] Yes (] No

Do you have experience of the treatment being appraised?
(] Yes [ No

If you wrote the organisation submission and do not have anything to add, tick
here [] (If you tick this box, the rest of this form will be deleted after
submission.)

National Institute for Health and Care Excellence Page 2 of 7
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2. Living with the condition

What is your experience of living with the condition as a patient or
carer?

Advanced Melanoma is a brutal disease and a patient living with the
disease without treatment can expect to survive between 3-9 months without
treatment. The disease disproportionally affects young people and in an
advanced stage, this can mean a young patient is looking at a very limited life

expectancy and all the trauma that that brings.

3.  Current practice in treating the condition

Which treatment outcomes are important to you? (That is, what would
you like treatment to achieve?) Which of these are most important? If
possible, please explain why.

Treatment in advanced melanoma has always been a complicated
area of medicine. Up until the last few years, advanced melanoma was
notoriously difficult to treat and clinicians had limited treatment options. The
treatment being appraised today has been seen as a step change in the
treatment of advanced patients. Patients have reported reduction in tumours
and minimal side effects. The side effects of some treatments are debilitating

and this is a very important issue for patients and carers.

What is your experience of currently available NHS care and of specific
treatments? How acceptable are these treatments — which did you prefer
and why?

As a patient advocacy group we are aware of other treatments in
advanced melanoma. Not all of them are appropriate or suitable for all
patients and each treatment has its own advantages and disadvantages.
Given that we only have anecdotal evidence from patients as to the efficacy of

these treatments, it is really for the patient expert to advise on acceptability.

4.  What do you consider to be the advantages of the

treatment being appraised?

Benefits of a treatment might include its effect on:
. the course and/or outcome of the condition
. physical symptoms

. pain

National Institute for Health and Care Excellence Page 3 of 7
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. level of disability

. mental health

. quality of life (such as lifestyle and work)

. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

. where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above

Please list the benefits that you expect to gain from using the treatment
being appraised.

Improved prospect of quality, long term survival. Evidence of improved patient
outcomes and experience to Melanoma UK’s knowledge.

Patients have been made aware of instances of better progression free survival
which is being seen compared to other treatments and standard of care.

There is the potential to see great overall survival data but we understand that data is
still being collected due to cross over in trials.

There are fewer reported side effects than the current standard of care.

This treatment is administered three weekly which patients will find easier to cope
with than other regimens.

Targets an area of high unmet need. Melanoma is on the increase in the UK and
leading clinicians have made it clear that there is a desire to be able to offer as many
alternative treatments as possible as early as possible in the treatment pathway.
This is not just limited to clinicians — patients and carers have a strong appetite to
have access to as many treatments as possible.

Please explain any advantages that you think this treatment has over
other NHS treatments in England.

All detailed above

If you know of any differences in opinion between you and other
patients or carers about the benefits of the treatment being appraised,
please tell us about them.

National Institute for Health and Care Excellence Page 4 of 7
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5. What do you consider to be the disadvantages of the
treatment being appraised?

From the information currently available to patients, the only disadvantage to
this treatment could be side effects that some patients might be unable to
tolerate, although fewer are reported. Also, as with other treatments it may

not work in some patients who will see progression of disease.

Disadvantages of a treatment might include:

. aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or

tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)

. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

. any other issues not listed above

Please list any concerns you have about current NHS treatments in
England.

Please list any concerns you have about the treatment being appraised.

If you know of any differences in opinion between you and other
patients or carers about the disadvantages of the treatment being
appraised, please tell us about them.

6. Patient population

Do you think some patients might benefit more from the treatment than
others? If so, please describe them and explain why.

National Institute for Health and Care Excellence Page 5 of 7
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Do you think some patients might benefit less from the treatment than
others? If so, please describe them and explain why.

7. Research evidence on patient or carer views of the
treatment

Are you familiar with the published research literature for the treatment?
(] Yes (] No

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether your experience of using the treatment as
part of routine NHS care reflects the experience of patients in the clinical
trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments?

] Yes ] No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity and eliminating
discrimination. Please let us know if you think that recommendations
from this appraisal could have an adverse impact on any particular
groups of people, who they are and why.

National Institute for Health and Care Excellence Page 6 of 7

Patient/carer expert statement template (STA)





Appendix D — patient/carer expert statement template

9. Other issues
Do you consider the treatment to be innovative?

[ Yes (] No

If yes, please explain what makes it significantly different from other
treatments for the condition.

Better progression free survival and fewer side effects

Is there anything else that you would like the Appraisal Committee to
consider?

10. Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

o Meets the need of advanced melanoma patients

o Fewer side effects

o 3 weekly

o Giving another option for patients and clinicians

.

National Institute for Health and Care Excellence Page 7 of 7
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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Patient/carer expert statement (STA)

(Melanoma (unresectable, metastatic) -
pembrolizumab (after ipilimumab)) [ID760]

[ Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

] the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, including healith-
related quality of life) '

. preferences for different treatments and how they are given
) expectations about the risks and benefits of the treatment.

We have already asked your nominating organisation to provide an
organisation's view. We are asking you to give your views as an individual
whether you are:

. a patient .
. a carer (who may be voicing views for a patient who is unable to) or
. somebody who works or volunteers for a patient organisation.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The response area will expand as you type. The length of your response
should not normally exceed 10 pages.

National Institute for Health and Care Excellence Page 1 of 9
Patient/carer expert statement template (STA)
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1. About you

Your name:

Name of your nominating organisation: Melanoma UK

Do you know if your nominating organisation has submitted a
statement?

O Yes 2 No

Do you wish to agree with your nominating organisation’s statement?

O Yes ,lZf No

(We would encourage you to complete this form even if you agree with your
nominating organisation’s statement.)

Are you:

* a patient with the condition?
/Zf Yes O No
e a carer of a patient with the condition?

| Yes Q’ No

* a patient organisation employee or volunteer?

O Yes /W No

Do you have experience of the treatment being appraised?

)ZT Yes - 0O No

If you wrote the organisation submission and do not have anything to add, tick
here [_] (If you tick this box, the rest of this form will be deleted after
submission.)

National Institute for Health and Care Excellence Page 2 of 9
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2. Living with the condition

What is your experience of living with the condition as a patient or
carer?

I am a patient that has lived with metastatic melanoma since 2010. | originally
had a 0.9mm mole on the upper left leg removed having noticed that it had
altered slightly. | was informed following this removal that the mole had
returned a pathology of malignant melanoma. Following this the next
procedure was to carry out a wide local excision. This was completed with
clear margins and so routine checks ensued at the local hospital.

In December 2012 | noticed a lump in my left groin. After a couple of weeks |
raised this with the nurse at the hospital as it had not gone down. | was sent
for a needle biopsy but this was clear. At MDT it was decided to remove the
lump. This surgery took place in February 2013 and was declared positive for
melanoma. | had an inguinal lymph node removal in late March and 5 nodes
were found to be positive for melanoma.

As a result of this diagnosis and my local hospital offering little treatment
options | asked for a second opinion at Southampton hospital. As a resuit of
this | started a trial involving dabrafenib in combination with tramatenib. This
was a year long program of treatment. At the end of this program | was
classed as nil evidence of disease.

In December 2014 a scan showed that the melanoma had spread through the
lymphatic system within the pelvis, right groin, abdomen and back. | had
treatment with IPI. After two treatments the side effects from this treatment
were not manageable and also a scan showed further progression.

| started Pembro on 5" March 2015 and to date have received 6 doses.

National Institute for Health and Care Excellence Page 3 of 9
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3.  Current practice in treating the condition

Which treatment outcomes are important to you? (That is, what would
you like treatment to achieve?) Which of these are most important? If
possible, please explain why.

Currently there is no known cure for metastatic melanoma that cannot be
operated on. As a patient the ultimate hope would be for a cure for this
condition. It is understood that at present the data and information from
pembro offers a shrinkage in the tumours within responding patients and
therefore a prolonged lifespan and quality of life.

For me this is my aim is to have as long as possible without the disease
affecting my quality of life.

What is your experience of currently available NHS care and of specific
treatments? How acceptable are these treatments — which did you prefer
and why?

In my experience there was little the local oncology centre would offer for
advanced melanoma. | chose to attend a centre of excellence in order to be
proactive about my treatment and options. This poses logistical issues with
travel time and energy expenditure to this centre.

I have only one treatment option at present. If | had to compare it to other
treatments an oral treatment would always be preferable however there is an
acceptance that an infusion is my only option. The treatment is every three
weeks and this is not too intensive nor does this adversely impact on my life
plans to attend clinic for this treatment plan.

4. What do you consider to be the advantages of the
treatment being appraised?

Benefits of a treatment might include its effect on:
«  the course and/or outcome of the condition
. physical symptoms
. pain
. level of disability
. mental health

|« quality of life (such as lifestyle and work)

National Institute for Health and Care Excellence Page 4 of 9
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. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

»  where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above

Please list the benefits that you expect to gain from using the treatment
being appraised.

Melanoma progression being slowed or reversed.
Pain from tumours being reduced

Quality of life improvement

Physical symptoms

Please explain any advantages that you think this treatment has over
other NHS treatments in England.

Proven effect on patients in reducing tumours and therefore significant
improving the quality of life of these patients and their families.

Although there are side effects for some patients these are not as apparent
and frequent as with other drugs. Therefore the benefits the treatment can
offer without the significant impact on quality of life is a real improvement on
what is available.

If you know of any differences in opinion between you and other
patients or carers about the benefits of the treatment being appraised,
please tell us about them.

I am not aware of any differences of opinion

5. What do you consider to be the disadvantages of the
treatment being appraised?

Disadvantages of a treatment might include:

«  aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might

National Institute for Health and Care Excellence Page 5 of 9
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be willing to accept or tolerate and which would be difficult to accept or
tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)

. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

o any other issues not listed above

Please list any concerns you have about current NHS treatments in
England.

| am not sure | have concerns overall, however not having pembro available
as a first line treatment when it appears to be more beneficial than current
options would be my current concern. | appreciate there is a cycle to all new
treatments however there is a clear benefit to this treatment above any other
available at the moment. In addition although there are side effects the
majority of these are manageable without too much impact on activities of
daily living.

Please list any concerns you have about the treatment being appraised.
I cannot think of any aspects the treatment cannot help with at this time. For
me it has had a real physical and mental health benefit.

The treatment is infusion rather than tablet and so does require hospital
attendance. This however is only every three weeks and therefore does not
impact significantly on other activities. It is also worth noting that the infusion
is short and therefore extended treatment sessions are avoided.

| have experienced side effects on this treatment, however these have been
less than those on previous treatment regimes. These include fatigue/inability
to sleep, palpitations, hand tremors, night sweats, joint pain and occasional
upset bowel motions. The majority of these have been short lived or come
and go. The main long term side effects have been fatigue and joint / muscle
pain. This has continued through from the IPI and not really let up — | am
therefore not able to say this is completely linked to pembro.

National Institute for Health and Care Excellence Page 6 of 9
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The side effects | accept as a given for the potential benefits the pembro may
give. Despite the side effects | am stili able to work in a full time capacity with
some allowance from my employer in flexible working.

The fact there is a treatment option available gives family and friends help and
hope for the future. The positivity this can bring to a situation cannot be
underestimated. From my personal experience this far outweighs the side
effects and also can allow family some sense of routine and belonging to the
situation.

The financial impact of the treatment being in Southampton is a considered
one. | could opt to alter my treatment centre however | am comfortable and
happy with the centre | attend.

If you know of any differences in opinion between you and other
patients or carers about the disadvantages of the treatment being
appraised, please tell us about them.

Not that | am aware of.

6.  Patient population

Do you think some patients might benefit more from the treatment than
others? If so, please describe them and explain why.

All patients that qualify for the treatment and are responders. It would appear
that with the successes this treatment has had this should be considered a
first line treatment over first generation drugs such as IPl. IP| appears to have
a lower success rate with greater side effects.

Do you think some patients might benefit less from the treatment than
others? If so, please describe them and explain why.

Those where other less invasive options are available and considered to
working.

7. Research evidence on patient or carer views of the
treatment

Are you familiar with the published research literature for the treatment?
O  Yes }z( No

National Institute for Health and Care Excellence Page 7 of 9
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if you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether your experience of using the treatment as
part of routine NHS care reflects the experience of patients in the clinical
trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments?

O Yes )Zf No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity and eliminating
discrimination. Please let us know if you think that recommendations
from this appraisal could have an adverse impact on any particular
groups of people, who they are and why.

| am not aware of any conflict with any population group

9. Other issues

Do you consider the treatment to be innovative?

}Z Yes | No

If yes, please explain what makes it significantly different from other
treatments for the condition.

This is a second generation immunotherapy drug that has shown a greater
success than previous. It is for all encompassing rather than other drugs that
are specific to BRAF status. This drug has less side effects than previous

options and that is a real advantage in maintaining the patients quality of life.
National Institute for Health and Care Excellence Page 8 of 9
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Is there anything else that you would like the Appraisal Committee to
consider?

How important and life changing this drug is for so many patients suffering
with melanoma. This is the first real time that a drug has been available that
could significantly improve the outcome and quality of life for a significant part
of the patient group.

10. Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

» Pembro has a much greater and proven success rate than other drugs
before.

¢ The side effects can be managed with input from the oncology team and
from my perspective they are managed well enough for me to continue
working full time with a good quality of life

* Although invasive the regime is not overwhelming and allows for patients to
function and have a quality of life around hospital visits.

* The implication for patients such as myself without access to pembro would
be very bleak and would involve trials which impacts further on quality of
life.

National Institute for Health and Care Excellence Page 9 of 9
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1 SUMMARY

The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost
effectiveness evidence submitted to the National Institute for Health and Care Excellence
(NICE) as part of the single technology appraisal (STA) process. Clinical and economic
evidence has been submitted to NICE by Merck Sharp & Dohme in support of the use of
pembrolizumab (Keytruda) for the treatment of advanced (unresectable stage Il or stage 1V)
melanoma in patients whose disease has progressed after previous treatment with
ipilimumab. A European licence for pembrolizumab is expected in July 2015. It is anticipated
that the licence will be for the treatment of patients with unresectable or metastatic

melanoma.

1.1 Critique of the decision problem in the company’s submission

The population described in the NICE scope is patients with advanced (unresectable stage
Il or stage IV) melanoma whose disease has progressed after previous treatment with
ipilimumab. In the company’s decision problem, patients with BRAF mutation-positive
melanoma must also have been previously treated with a B-Raf proto-oncogene,
serine/threonine kinase (BRAF) or mitogen-activated protein kinase (MEK) inhibitor; in this
respect, the population referenced in the company’s decision problem is a more specific

population than that specified in the NICE scope.

The intervention specified in the NICE scope is pembrolizumab, an anti-programmed cell
death (anti-PD-1) agent. A dose is not stipulated. However, the company’s submission (CS)

focuses on pembrolizumab 2mg/kg Q3W, which is the anticipated licensed dose.

Comparators listed in the NICE scope are dacarbazine, vemurafenib, dabrafenib and BSC.
Dacarbazine is one of a number of investigator choice chemotherapies used in the
chemotherapy arm of the KEYNOTE-002 clinical trial, which is the primary source of
evidence in the CS. Chemotherapy in this trial is considered by the company (and the ERG)
to be an appropriate proxy for best supportive care (BSC). Vemurafenib and dabrafenib are
BRAF inhibitors and their use is recommended only for patients with BRAF mutation-positive
melanoma. Patients with BRAF mutation-positive melanoma enrolled in the KEYNOTE-002
trial had been pre-treated with a BRAF (or MEK) inhibitor and, therefore, the ERG agrees

with the company that the BRAF inhibitors are not appropriate comparators.

The outcomes and economic analyses addressed by the decision problem match those
specified in the NICE scope. These are standard to NICE STAs in this disease area. For

cost effectiveness, outcomes were assessed over a 30-year time horizon (equivalent to a
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lifetime horizon) and costs were considered from an NHS perspective. There were no pre-
specified subgroup analyses in either the NICE scope or company’s decision problem.
However, subgroup analyses were conducted in KEYNOTE-002, including subgroup
analyses by programmed cell death 1 ligand (PD-L1) status (as noted, pembrolizumab is an
anti-PD-1 agent and targeting PD-1 or its ligand PD-L1 is considered to be of promising
therapeutic benefit). No issues relating to current clinical practice, equity or equality have
been identified.

1.2 Summary of clinical effectiveness evidence submitted by the
company

The company carried out a systematic search of the literature and identified four relevant
studies: three randomised controlled trials (RCTs) (KEYNOTE-002, KEYNOTE-001 [Part B2]
and KEYNOTE-006) and a non-randomised study (KEYNOTE-001 [Part B1]). However, only
KEYNOTE-002 compared pembrolizumab 2mg/kg Q3W with a relevant comparator.

The company considered, but did not perform, meta-analyses using data for patients
refractory to ipilimumab from the KEYNOTE-002 and KEYNOTE-001 (Part B2) trials as the
progression-free survival (PFS) and overall survival (OS) outcomes for both studies were too
dissimilar This was attributed to heterogeneous patient populations, in particular in terms of
the poorer Eastern Cooperative Oncology Group (ECOG) performance status and more
severe metastases in patients in KEYNOTE-002. The company considers that patients in
KEYNOTE-002 have more advanced disease and a worse prognosis than patients expected

to be seen in clinical practice in England.

After 6 months follow-up in KEYNOTE-002, PFS assessed by independent, centrally
assessed, integrated radiology and oncology analysis (IRO) showed a statistically significant
difference between pembrolizumab 2mg/kg Q3W and chemotherapy (hazard ratio
[HR]=0.57; 95% confidence interval [CI] 0.45 to 0.73, p<0.0001). This was despite little
apparent difference in terms of median PFS (2.9 and 2.7 months respectively). Median PFS
is skewed by the first radiological assessment occurring after 12 weeks. From week 12
onwards, the PFS rates begin to show separation, and dramatically separate thereafter.
Indeed, at 6 months the PFS rate was 34.3% for pembrolizumab vs 15.6% for the
chemotherapy arm. Notable differences in median PFS assessed by local investigator (INV)
were, however, reported favouring pembrolizumab 2mg/kg over chemotherapy (3.7 vs 2.6
months respectively). Differences were again statistically significant (HR=0.49; 95% CI 0.38
to 0.62; p<0.0001) with wide differences in PFS rate at 6 months (38.9% vs 15.2%), similar
to PFS determined by IRO.
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No difference in terms of median OS was found in KEYNOTE-002 (11.4 and 11.6 months in
the pembrolizumab 2mg/kg Q3W and chemotherapy arms, respectively). The lack of a
difference in median OS is attributed to immature data (the KEYNOTE-002 trial is still
ongoing and to date only the results of interim analyses are available) and high rates of
treatment crossover. The company assessed the suitability of various methods to adjust for
crossover, and selected the two-stage approach with a full list of potential covariates
included in the model to be the most appropriate. Median OS for chemotherapy was
estimated to be 7.9 months (95% CI 5.4 months to 9.7 months), suggesting an improvement
in median OS for pembrolizumab 2mg/kg Q3W of 3.5 months; the crossover adjusted HR
was 0.63 (95% CI 0.45 to 0.88; p=0.007).

Results of subgroup analyses suggest that, in comparison to chemotherapy, the efficacy of
pembrolizumab 2mg/kg Q3W may be slightly greater in PD-L1 positive patients than in PD-
L1 negative patients. However, the company cautions that the number of patients in the PD-
L1 negative subgroup was small (n=47 in pembrolizumab 2mg/kg arm and n=37 in
chemotherapy arm) and baseline BRAF status and lactate dehydrogenase levels differed
across treatment arms thus potentially confounding results. Efficacy (measured by PFS as

determined by IRO) was found to be consistent across all other subgroups.

In terms of adverse events (AEs) and drug-related AEs (of any Grade, Grade 23 and AEs
leading to discontinuation of treatment), results from the KEYNOTE-002 trial show that
treatment with pembrolizumab (2mg/kg Q3W or 10mg/kg Q3W) compares favourably to
chemotherapy. Immune related AEs were reported by 16.3% of patients in the
pembrolizumab 2mg/kg Q3W arm. These were mostly Grade <2 in severity and reversible
with treatment discontinuation and the use of corticosteroids. In addition, health-related
quality of life (HRQoL) data, as measured by the EORTC QLQ-C30 questionnaire, suggest
that when treated with pembrolizumab, patients experience less of a decrease from baseline

in global health status/quality of life than when treated with chemotherapy.

1.3 Summary of the ERG’s critique of clinical effectiveness evidence
submitted

The ERG is satisfied with the company’s search strategy and stated inclusion/exclusion
criteria and is confident that the company did not miss any relevant published papers. The
ERG concurs with the company that it was inappropriate to carry out a meta-analysis due to
important differences in the patient populations of KEYNOTE-002 and KEYNOTE-001 (Part
B2). Given that patients with BRAF mutation-positive melanoma had been pre-treated with a
BRAF inhibitor prior to enrolment in the KEYNOTE-002 clinical trial, the ERG considers that

an indirect comparison between pembrolizumab and either of the BRAF inhibitors would be
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inappropriate. The ERG also agrees that a meaningful indirect comparison of
pembrolizumab to chemotherapy is not possible due to a lack of studies of reporting results

for patients receiving chemotherapy who have been previously treated with ipilimumab.

During the clarification process, the ERG requested a detailed explanation as to why the
2mg/kg Q3W dose of pembrolizumab was preferred over the 10mg/kg Q3W dose for
patients who had previously progressed on ipilimumab. The company provided data from
the KEYNOTE-002 and KEYNOTE-001 (Part B2) clinical trials which does not suggest any
difference in efficacy between the two doses of pembrolizumab. While the ERG concurs, it
also notes that in both trials, the number of patients at risk of an event (PFS or OS) becomes
very small in a relatively short space of time. Therefore, it is difficult to conclusively
determine that the two doses are of equal efficacy.

The ERG considers KEYNOTE-002 to be a well-conducted trial. However, KEYNOTE-002 is
a Phase Il trial and no evidence from a Phase lIl in a relevant patient population is available.
Furthermore, this trial is ongoing and as the data are immature they lack reliability. A final
OS analysis is planned when 370 deaths have occurred; at the last interim analysis there
were 245 deaths. Treatment crossover was permitted relatively early in the trial (after 12
weeks) and a high proportion of patients crossed over to either pembrolizumab 2mg/kg
(26%) or pembrolizumab 10mg/kg (22%). Of the methods considered for adjusting for
treatment crossover, the ERG agrees with the company that the two-stage model was the

most appropriate.

Although patients may be considered to have more advanced disease in KEYNOTE-002
than KEYNOTE-001 (Part B2) or than patients currently seen in clinical practice, the ERG
considers that the findings from KEYNOTE-002 can be generalised to clinical practice in

England.

1.4 Summary of submitted cost effectiveness evidence

To compare the cost effectiveness of pembrolizumab 2mg/kg with chemotherapy/BSC, the
company developed a de novo partitioned survival Markov model. The Markov model
comprised three health states: pre-progression, post-progression and death. All patients
entered the model in the pre-progression state. Variants of this model structure have been
used in the modelling of metastatic oncology for a number of previous NICE STAs. The
model has been developed in Microsoft Excel using a 1 week cycle length and the time
horizon is set at 30 years. As recommended by NICE, a discount rate of 3.5% has been

used for both costs and outcomes; outcomes are measured in quality adjusted life years
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(QALYSs). The model perspective was that of the UK NHS. Survival was estimated based on
KEYNOTE-002 data (data from the chemotherapy arm were used as a proxy for
chemotherapy/BSC) and published sources. Utility values were calculated from data
collected during KEYNOTE-002. Resource use and costs were estimated based on

information from the KEYNOTE-002 trial, published sources and clinical experts.

For the comparison of pembrolizumab 2mg/kg Q3W vs chemotherapy/BSC, the company’s
incremental cost effectiveness ratio (ICER) per QALY gained is £42,923. The company
carried out a wide range of deterministic sensitivity analyses. Three of the four most
influential parameters relate to the Gompertz PFS model. The greatest variation in the ICER
occurred when the scale parameter of the Gompertz model was varied, with the lower and
upper parameter adjustments generating ICERs of £28,593 and £125,879 per QALY gained
respectively.

The probabilistic sensitivity analysis (PSA) results show that, compared with
chemotherapy/BSC, the probability of pembrolizumab 2mg/kg Q3W being cost effective at a
threshold of £50,000 per QALY gained is approximately 50%. The probabilistic ICER for
pembrolizumab 2mg/kg Q3W vs chemotherapy/BSC is £67,615 per QALY gained, which is
£24,692 (over 57.5%) more than the corresponding deterministic ICER. The company
explains that this is due to the uncertainty in the PFS estimate and that, in some of the PSA
iterations, patients are in the PFS state for 20 years or more, meaning that those in the
pembrolizumab 2mg/kg Q3W arm will be treated for 20 years or more. When treatment with
pembrolizumab 2mg/kg Q3W s restricted to 2 years, the deterministic and probabilistic
ICERs for the comparison of pembrolizumab 2mg/kg Q3W with chemotherapy/BSC are
£31,764 and £33,841 per QALY gained respectively.

1.5 Summary of the ERG’s critique of cost effectiveness evidence
The ERG is satisfied with the company’s search strategy and stated inclusion/exclusion

criteria and is confident that the company did not miss any relevant published papers.

The decision model submitted by the company is structured appropriately, and generally
implemented correctly. However, the assessment of the cost effectiveness of
pembrolizumab vs chemotherapy/BSC in this appraisal depends on data from a single
Phase Il clinical trial (KEYNOTE-002) with only 12 months follow-up which is confounded by
crossover between treatments. These limited data, supported by some data from published

sources, have been used as the basis for projecting survival for an additional 29 years.
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Health gain
An analysis of the company’s base case results show that 72% of the estimated health gain

(in terms of additional survival) attributed to treatment with pembrolizumab occurs after
disease progression (and after treatment with pembrolizumab has ceased), mainly in the
extended projection period (years 2 to 30). This means that the method used to predict
survival is extremely influential. The ERG does not support the extrapolation method

employed by the company and notes the following issues:

e Progression-free survival in the pembrolizumab arm is over-estimated as the
company assumes that PFS continues indefinitely due to extrapolation, whereas
all patients in the chemotherapy/BSC arm are assumed to have died or
progressed at 62 weeks (the time point up to which follow-up data are available).

e The company’s approach to modelling OS introduces several aspects that are not
clinically supportable or explained by the KEYNOTE-002 trial protocol, including a
mortality rate of zero from year 6 to year 10 as well as a large, instantaneous,
leap in mortality rate at year 10

¢ Inthe base case the company used out of date and questionable external data to
extrapolate survival beyond the trial period of 12 months

e The company assumed that the survival benefit continued to accrue for
pembrolizumab patients well beyond the treatment period, even if the treatment
had been discontinued some 20 years earlier.

Costs

Nearly all (99.1%) of the overall incremental cost is attributable to differences in direct
treatment costs (drug acquisition and administration). This means that only variations in the
assumed NHS price of pembrolizumab can have any meaningful effect on the estimated

incremental cost per patient.

Utility

In the company’s base case there is no utility penalty associated with progressive disease
and hence, from the perspective of generating cost effectiveness results using the
company’s model, early progression is advantageous as it simply results in a reduction in

treatment costs. From a real life perspective this is unrealistic.

1.6 Summary of company’s case for end of life criteria being met

The company considers that pembrolizumab meets the NICE end of life criteria because: (1)
patients with metastatic melanoma have a median survival of up to 9 months (2) the patient
population is small (approximately 628 in 2015 and approximately 300 annually thereafter)

(3) results from KEYNOTE-002 show that treatment with pembrolizumab offers both a mean
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and median extension to life is greater than 3 months (utilising the two-stage [all covariates]

model to adjust for median OS) compared to treatment with chemotherapy/BSC.

1.7 ERG commentary on end of life criteria

The ERG considers that pembrolizumab treatment in this population meets the NICE criteria
for consideration as an ‘end of life’ technology as: (1) The median OS for patients with
unresectable metastatic melanoma is less than 24 months. In the company’s base case
analysis the undiscounted mean life expectancy of eligible patients is projected to be 20.9
months, and 17.2 months in the ERG’s preferred scenario (2) The number of patients who
would be eligible for the treatment is small (<1,000 per annum) (3) The undiscounted
estimate of mean survival gain per patient attributable to treatment with pembrolizumab
compared with chemotherapy/BSC is 26.1 months in the company base case analysis, and

20.1 months in the ERG’s preferred scenario.

1.8 ERG commentary on the robustness of evidence submitted by the
company

1.8.1 Strengths

Clinical evidence

e The KEYNOTE-002 trial is considered to be at low risk of bias and measures efficacy
in terms of OS, AEs and HRQoL, all of which are important outcomes to clinicians
and patients.

Cost effectiveness evidence

e Variants of this model structure have been used in the modelling of metastatic
oncology for a number of previous NICE STAs

e The decision model submitted by the company is structured appropriately, and
generally implemented correctly.

1.8.2 Weaknesses and areas of uncertainty

Clinical evidence

¢ In relation to whether the two doses of pembrolizumab can be considered to be of
equal efficacy, the ERG cautions that the number of patients in each arm in
KEYNOTE-002 is small and the time period for which the data are available is
relatively short, making it difficult to conclusively determine that the two doses are of
equal efficacy

¢ Since KEYNOTE-002 is still ongoing and the OS data are immature, these data (both
unadjusted and adjusted) should be treated with caution

e Itis unclear from the subgroup analyses whether pembrolizumab is better tailored to
patients who are PD-L1 positive than patients who are PD-L1 negative
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e There is currently no available RCT evidence for patients with BRAF positive
melanoma not previously treated with a BRAF inhibitor.

Cost effectiveness evidence

e The company’s approach to modelling OS introduces several aspects that are not
clinically supportable or explained by trial protocol, such as a mortality rate of zero
from year 6 to year 10 and a large, instantaneous leap in mortality rate at year 10

o External data to extrapolate survival beyond the trial period of 12 months by the
company is considered by the ERG to be questionable or superseded by more recent
data

e A survival benefit is assumed to continue to accrue for pembrolizumab patients well
beyond the treatment period, even if the treatment was discontinued some 20 years
previously. The ERG considers this to be unrealistic

e Progression-free survival in the pembrolizumab arm is assumed to continue
indefinitely due to extrapolation, whereas all patients in the chemotherapy/BSC arm
are assumed to have died or progressed at the end of the trial data. The ERG
considers this approach to overestimate the gain in PFS for patients receiving
pembrolizumab 2mg/kg 3QW

e A number of other issues have been identified that relate to input values in the
model, namely: estimation of dosing costs; administration cost of systemic
treatments; duration of dacarbazine treatment; and duration of pembrolizumab
treatment.

1.9 Summary of exploratory and sensitivity analyses undertaken by the
ERG

The ERG implemented 12 corrections/modifications to the company’s model. Five of these
related to the survival estimates employed in the model and the remainder related to drug
costs, utilities and life table mortality rates. Applying all the ERG’s drug cost, utility and life
table amendments results in an ICER of £46,409 per QALY gained. Including all of these
changes and the ERG’s preferred method of projecting survival results in an ICER of
£46,662 per QALY gained.

The net result of applying the full set of ERG model amendments has a limited effect on the
overall assessment of cost effectiveness. However, the apparently stable estimated ICERs
per QALY gained should not be taken to indicate an absence of uncertainty. The robustness
of the assumptions that are required to anticipate 29 years of future survival experience
should not be over-estimated, nor the scope for substantial error that can arise from post-

hoc manipulation of trial data compromised by crossover.
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2 BACKGROUND

2.1 Critique of company’s description of underlying health problems

Section 3.1 of the company’s submission (CS) presents a brief overview of the

disease/condition (unresectable or metastatic melanoma) for which the technology

(pembrolizumab) is being used and section 3.2 of the CS describes the effects of the

disease/condition on patients, carers and society. Information about the life expectancy of

people with the disease or condition in England is presented in section 3.4 of the CS. Key

points from these sections of the CS are reproduced (as bulleted items) by the Evidence

Review Group (ERG) in Box 1. The ERG considers that these key points appropriately

summarise the underlying health problems.

Box 1 Company’s overview of unresectable or metastatic melanoma

Melanoma is a heterogeneous disease reflected by its complex pathobiology ... [and]
disproportionately affects a younger population than other cancers, resulting in a
significant impact for patients, family and wider society
o Approximately 27% of cases diagnosed with melanoma in the UK between
2009 and 2011 were in patients aged less than 50 years, while 24% of cases
affected patients aged 75 and over
o This compares with 11% and 36%, respectively, when considering all cancers
combined (excluding non-melanoma skin cancer)*
Several classifications have been developed to describe how deeply a melanoma
has grown into the skin and whether it has spread to regional lymph nodes or distant
(metastatic) sites at the time of initial diagnosis®® ... The Tumour, Node, and
Metastases (TNM) staging represents the cornerstone for the management of
melanoma:
o In stage lll melanoma, the melanoma has spread to the lymph nodes or
lymphatic channels and it may or may not be ulcerated
o In stage IV melanoma, the cancer has spread elsewhere in the body, with the
brain, lung, liver, the distant lymph nodes and other areas of the skin being
the most common places of metastasis®
Given its life-threatening nature, a diagnosis of metastatic melanoma strongly
impacts patients’ life expectancy and ... emotional impact can be long lasting and
profound, with the most common reactions being anxiety, depression, vulnerability
and a deterioration in patients’ quality of life>®
The purpose of treatment for patients with unresectable or metastatic melanoma is to
enable patients to resume everyday tasks and activities (by slowing down the
progression of disease)
Although some progress has been made in the treatment of metastatic melanoma
over recent years, it still has a dismal prognosis, with a 5-year OS rate of between
20% and 34% for stage llic patients, and between 5% and 22% for patients with
stage IV disease’®
At a societal level, metastatic melanoma imposes a substantial financial cost to both
the health care system and the wider economy

Source: CS, sections 3.1, 3.2 and 3.4
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2.2 Critique of company’s overview of current service provision

Sections 3.3 to 3.6 of the CS present a brief overview of current service provision with
section 2 of the CS presenting an overview of the technology (pembrolizumab) under
consideration in this STA for the disease/condition (unresectable or metastatic melanoma).
Pembrolizumab is not currently licensed for the treatment of patients with unresectable or
metastatic melanoma in the UK. The estimated date of Marketing Authorisation is July 2015;
the company received a positive opinion from the European Medicines Agency Committee
for Medicinal Products (CHMP)' in May 2015. Pembrolizumab is expected to be indicated
for the treatment of unresectable or metastatic melanoma in adults with no stipulation about
whether patients must have been previously treated. This single technology appraisal (STA)
is focused however on patients previously treated with ipilimumab (and a B-Raf proto-
oncogene, serinefthreonine kinase [BRAF] or mitogen-activated protein kinase [MEK]
inhibitor if BRAF mutation-positive) and so the treatment algorithm, with the company’s
proposed positioning for pembrolizumab, is summarised in Figure 1. The ERG notes that
MEK inhibitors are not currently recommended by the National Institute for Health and Care
Excellence (NICE).

Unresectable or
metastatic melanoma
(stage Hic/1V)

BRAF vE00 wild type

4 —
1stline : ab Vemurafen|b oc
by dabeatenit
~ J
1 T
(. ~
Pembroizumab Bacarhaziney 2nd line
BSC
- _J

3rd line D"u'a';zzim/ Pembrolizumab

Figure 1 Treatment algorithm for unresectable or metastatic melanoma with proposed
positioning for pembrolizumab presented by the company

Source: Company’s response to the ERG clarification request (figure 15), modified by company from CS (figure 3)

The ERG agrees with the company (section 2.5.1 of CS) that “The treatment pathway for

melanoma has evolved over the last 3 years, given the positive NICE guidance issued for

b,12’13

ipilimuma vemurafenib'® and dabrafenib”'* The ERG also concurs that the algorithm
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presented by the company does largely reflect current treatment options as recommended

by current NICE guidance™®**

and certainly for patients with negative BRAF status (BRAF
wild-type) where the ERG notes that treatment options are currently more limited than for

patients with BRAF mutation-positive melanoma.

Regardless of whether ipilimumab or a BRAF inhibitor (vemurafenib or dabrafenib) is used
first for patients with BRAF mutation-positive melanoma, the company states that there is no
evidence that the effectiveness of either agent is diminished, no matter where along the
treatment pathway it is used." The duration of response to BRAF inhibitors does not tend to
be as long-lasting as with ipilimumab, in part due to the ability of melanoma tumours to
develop resistance resulting in disease progression after 6 to 7 months of treatment.*
However, it can take weeks or even months to build a complete immune response against a
tumour with ipilimumab.’” Hence, in terms of the choice between ipilimumab and BRAF
inhibitors, BRAF inhibitors tend to be preferred if a rapid response is required and ipilimumab
tends to be preferred otherwise.

Regarding other systemic therapies, the company notes that dacarbazine is approved for the
treatment of advanced melanoma, although its use is declining rapidly in the UK. Today
dacarbazine tends to be limited to use when immunotherapy (such as ipilimumab) or
targeted therapies (such as BRAF inhibitors or pembrolizumab) are not suitable. This, the
company notes, is because dacarbazine is associated with a low level of clinical activity
even in treatment-naive patients. The company cites response rates for dacarbazine (as
used in the control arm of nine trials’®*'®*%) to be between 6.0% and 12.1% with a median
duration of response between 6.9 months and 11.2 months. British Association of
Dermatologist guidelines for the management of cutaneous melanoma produced in 2010%°
(prior to the use of ipilimumab or BRAF inhibitors) also note that no systemic therapy has
been shown to extend survival significantly. These guidelines® recommend the use of

dacarbazine as palliative chemotherapy.

Best supportive care (BSC) implies that no active systemic anti-cancer treatment is given to

patients. The ERG agrees that BSC is likely to be the last line of treatment for patients.

Given pembrolizumab is expected to provide a durable response for a significant proportion
of patients treated, it is described by the company as offering “a step-change in the
management of patients with advanced melanoma” (section 2.5 of CS). Clinical advice
received by the ERG supports the view that pembrolizumab would be a valuable additional
treatment option in view of the poor prognosis for patients with unresectable or metastatic
melanoma, particularly for those patients with no durable response to ipilimumab. Additional
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support for the innovative nature of the drug is provided by the company in section 2.5 of the

CS as follows:

In the US, pembrolizumab was granted Breakthrough Therapy Designation for
advanced melanoma by the US Food and Drug Administration (FDA) in January
2013 and granted accelerated approval in September 2014 for the treatment of
patients with unresectable or metastatic melanoma and disease progression
following ipilimumab and, if BRAF mutation-positive, a BRAF inhibitor

In the UK, pembrolizumab was the first medicine to be approved under the Medicines
and Healthcare Products Regulatory Agency Early Access to Medicines Scheme
(EAMS): pembrolizumab received Promising Innovative Medicines designation
(EAMS Step 1) in October 2014, and in March 2015 a positive Scientific Opinion was
issued (EAMS number 00025/0626)% for use in the treatment of unresectable or
metastatic melanoma with progressive, persistent, or recurrent disease on or
following treatment with standard of care agents (EAMS Step 2).

The company estimates that 628 patients will be eligible for treatment with pembrolizumab

following treatment with ipilimumab (and a BRAF inhibitor if BRAF mutation-positive) in

England in 2015 and approximately 300 annually thereafter. The ERG agrees that following

previous treatment with ipilimumab (and a BRAF inhibitor if BRAF mutation-positive), the

number of patients in England will be around this number.
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3 CRITIQUE OF COMPANY’S DEFINITION OF DECISION
PROBLEM

Table 1 summarises the decision problem described by the company in the CS in relation to

the final scope issued by NICE. Each parameter is discussed in more detail in the text

following the Table (Section 3.1 to Section 3.7).

Table 1 NICE scope and company’s decision problem

Decision problem addressed in the company’s

Parameter Final scope issued by NICE submission
Population People with advanced (unresectable stage Il or Adults with unresectable or metastatic melanoma
stage IV) melanoma whose disease has who have progressed after being previously treated
progressed after previous treatment with with ipilimumab and, if BRAF mutation-positive, a
ipilimumab BRAF or MEK inhibitor
Intervention Pembrolizumab Pembrolizumab (specifically 2mg/kg in the CS)
Comparator(s) Dacarbazine BSC (including dacarbazine)
Vemurafenib*
Dabrafenib*
BSC
Outcomes The outcome measures to be considered include: The outcome measures to be considered include:
e PFS e PFS
° oS ] oS
° ORR ] ORR
° AEs L] AEs
e  HRQoL e  HRQoL
Economic The reference case stipulates that the cost The cost effectiveness will be expressed in terms of
analysis effectiveness of treatments should be expressed in | an incremental cost per QALY

terms of incremental cost per QALY

The reference case stipulates that the time horizon
for estimating clinical and cost effectiveness
should be sufficiently long to reflect any
differences in costs or outcomes between the
technologies being compared

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

The availability of any patient access schemes for
the comparator technologies should be taken into
account

The time horizon considered will be 30 years

Costs will be considered from an NHS and PSS
perspective

Patient Access Scheme is proposed by the
company is included in the submitted model

Subgroups to be None None
considered
Other None None

considerations

* For people with BRAF mutation-positive melanoma

AE=adverse event; BRAF=B-Raf proto-oncogene, serine/threonine kinase; BSC=best supportive care; CS=company’s
submission); MEK=mitogen-activated protein kinase; ORR=overall response rate; OS=overall survival; PFS=progression-free
survival; PSS=Personal Social Services; QALY=quality adjusted life year

Source: CS, adapted from table 1

3.1 Population

Pembrolizumab does not currently have a licence in Europe for patients with melanoma.
However, in May 2015, the company received a positive opinion from the CHMP* and the
latest draft Summary of Product Characteristics (SmPC)* states that pembrolizumab is
indicated for the treatment of advanced (unresectable or metastatic) melanoma in adults. It

makes no reference to patients having been previously treated for melanoma. The NICE
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scope does however specify that patients must have been previously treated with
ipilimumab. Similar to the NICE scope, the patient population referenced in the company’s
decision problem must have been treated with ipilimumab. Furthermore, in the company’s
decision problem, patients with BRAF mutation-positive melanoma must also have been
previously treated with a BRAF or mitogen-activated protein kinase (MEK) inhibitor. The
ERG notes that MEK inhibitors are not currently recommended for treatment in England and
so the vast majority of patients with BRAF mutation-positive melanoma currently receive
BRAF inhibitors (vemurafenib or dabrafenib). Therefore, in this respect, the population
referenced in the company’s decision problem is a more specific population than that
specified in the NICE scope (which makes no reference to previous treatment with a BRAF
or MEK inhibitor). However, clinical practice in England does appear to be changing with
regard to the use of BRAF inhibitors (see Section 2.2). Currently, however, the majority of
patients with BRAF mutation-positive melanoma who are expected to be treated with
pembrolizumab will also have received a BRAF inhibitor.

The majority of clinical evidence cited in the CS is derived from the KEYNOTE-002
randomised controlled trial (RCT).* In this trial, patients were refractory to ipilimumab, i.e. all
patients had started treatment with ipilimumab and then progressed before completing
treatment or had progressed within 24 weeks of receiving the last dose of ipilimumab. The
ERG is aware that some patients seen in clinical practice complete treatment and are
progression-free for longer than 24 weeks. Results from the MDX010-020* trial demonstrate
that patients treated with ipilimumab alone had a response rate of 13.8%. Therefore the
majority of patients treated with ipilimumab in clinical practice are likely to be refractory to
ipilimumab and so the clinical evidence presented is consistent with the population specified
in the NICE scope and referenced in the company’s decision problem. It is therefore also

likely to be generalisable to the patient population seen in clinical practice in England.

Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab
Single Technology Appraisal: Evidence Review Group Report
Page 21 of 128





A summary of the different patient populations specified by the anticipated licence, NICE

scope, decision problem and addressed in KEYNOTE-002 is provided in Table 2.

Table 2 Patient populations addressed by the company’s submission

Population for whom
pembrolizumab is
expected to be licensed

Population in final scope
issued by NICE*

Population specified in the
company’s decision
problem

Population addressed by
the KEYNOTE-002 trialt

Adults with advanced
(unresectable or metastatic)
melanoma

People with advanced
(unresectable stage Il or
stage IV) melanoma whose
disease has progressed after
previous treatment with
ipilimumab

Adults with unresectable or
metastatic melanoma who
have progressed after being
previously treated with
ipilimumab and, if BRAF
mutation-positive, a BRAF or
MEK inhibitor¥

Patients with unresectable
stage Ill or metastatic
melanoma refractory to
ipilimumab; patients with
BRAF mutation-positive
melanoma must also have
been previously treated with

a BRAF or MEK inhibitor¥

BRAF= B-Raf proto-oncogene, serine/threonine kinase; MEK=mitogen-activated protein kinase

* A separate STA is currently being conducted for patients treated with pembrolizumab who are ipilimumab naive

t A supportive, non-random study, KEYNOTE-002 (Part B1)* includes both patients who were previously treated with
ipilimumab (not necessarily refractory) and who were ipilimumab naive

¥ The ERG notes that MEK inhibitors are not currently recommended for the treatment of patients with advanced melanoma in
England; however, the majority of patients with BRAF mutation-positive melanoma in the KEYNOTE-002 trial were pre-treated
with a BRAF inhibitor

3.2

The intervention specified in the CS and in the company’s decision problem statement is

Intervention

pembrolizumab, an anti-programmed cell death (anti-PD-1) agent, which is administered
intravenously. However, it is clear from the CS that different doses of pembrolizumab have
been used in previous clinical studies.®*3* Specifically, the dose that is expected to be
licensed is 2mg/kg every 3 weeks (Q3W) and the company therefore focuses its evidence on
pembrolizumab 2mg/kg Q3W. The rationale for this dose is explored and critiqued by the
ERG in Section 4.4.1. However, the company presented some evidence for the 10mg/kg
dose of pembrolizumab (Q2W or Q3W) mostly in the appendices of the CS; where
appropriate these data are included in the ERG report.

3.3 Comparators

Comparators specified in the NICE scope are dacarbazine, vemurafenib, dabrafenib (both
BRAF inhibitors) and BSC. Only BSC (including dacarbazine) was considered to be a
relevant comparator by the company in its statement of the decision problem. Investigator
choice chemotherapy was a comparator in the KEYNOTE-002 trial where chemotherapy
options included intravenous paclitaxel plus carboplatin, carboplatin alone, paclitaxel alone,
dacarbazine or oral temozolomide. Chemotherapy in this trial is considered by the company

to be a proxy for BSC based on previous evidence®*

of no benefit for chemotherapy over
BSC and because dacarbazine is mostly used in a palliative setting.*” It is noted by the ERG
that in one of the trials® cited by the company, a statistically significant benefit in overall
survival (OS) was found for chemotherapy compared with BSC. However the authors
attributed this to differences in baseline characteristics in the two trial arms. Therefore the
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ERG agrees with the company that as there is no consistent evidence showing that use of
palliative chemotherapy is associated with an increase in OS, BSC and dacarbazine can be

considered to be effectively equivalent comparators.

14,38

According to NICE guidance, vemurafenib and dabrafenib should only be considered for
patients with BRAF mutation-positive melanoma; the company did not identify any trials
comparing pembrolizumab to these BRAF inhibitors. As the KEYNOTE-002 trial required all
enrolled patients who were BRAF mutation-positive to have received prior treatment with a
BRAF (or MEK) inhibitor (the majority of whom received a BRAF inhibitor; from the clinical
study report [CSR]*® the ERG notes that ] had received vemurafenib]), it would not have
been possible to use evidence from this trial in an indirect comparison with vemurafenib or
dabrafenib. Therefore the ERG agrees that it is not meaningful to compare pembrolizumab

with either vemurafenib or dabrafenib.

3.4 Outcomes

Clinical evidence is reported in the CS for all five outcomes specified in the scope: OS,
progression-free survival (PFS), tumour response rate (reported as overall response rate
[ORR] and disease control rate), adverse events (AEs) of treatment and health-related
guality of life (HRQoL). However, it is noted that the OS data presented for KEYNOTE-002
are immature as the specified humber of events required for the final analysis have not yet
occurred. The company states that the final OS analysis is expected to be available at the
end of 2015. It is also noted that because patients were allowed to cross over from the
comparator arm to pembrolizumab on disease progression in the KEYNOTE-002 trial, the
company also conducted OS analyses adjusting for crossover using different methods. The
ERG considers that a lack of mature OS data combined with high rates of treatment
crossover increases the difficulty of analysing and interpreting OS data.

3.5 Economic analysis

As specified in the final NICE scope, the cost effectiveness of treatments was expressed in
terms of the incremental cost per QALY gained. Outcomes were assessed over a 30-year
time horizon (equivalent to a lifetime horizon) and costs were considered from an NHS

perspective.
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3.6 Subgroups

No subgroups were specified in the final NICE scope. However, as noted in Section 3.1,
evidence from the KEYNOTE-002 trial was only available for patients refractory to
ipilimumab and, if BRAF mutation-positive, previously treated with a BRAF or MEK inhibitor.

Although not specified as a subgroup in its decision problem, the company also performed
subgroup analyses for the biomarker positive subgroup defined by programmed cell death 1
ligand (PD-L1) expression level for the outcomes OS, PFS and ORR in KEYNOTE-002.
Subgroup analyses of PFS were also performed based on clinically relevant baseline patient
or tumour characteristics. The following factors were included for analysis: sex (female vs
male); age category (<65 vs >65 years); race (white vs non-white); region (US vs ex-US);
Eastern Cooperative Oncology Group (ECOG) status (0 vs 1); baseline lactate
dehydrogenase (LDH) level (normal vs elevated); BRAF mutation status (mutant vs wild
type); baseline tumour size measured by independent review committee (< median in overall
population vs = median in overall population); investigator's choice of chemotherapy
recorded via interactive voice response system prior to randomisation (types with >10%

patients in the chemotherapy arm).

3.7 Other considerations
As noted in section 3.8 of the CS, the company is not aware of any issues relating to current
clinical practice or any equity or equality issues.
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4 CLINICAL EFFECTIVENESS
4.1 Critique of the methods of review(s)

4.1.1 Searches

The CS adequately describes the search strategies used to identify relevant studies relating
to the use of pembrolizumab for metastatic melanoma, the searches were not specific to
treatment after ipilimumab or ipilimumab naive melanoma. The company conducted two
systematic searches for the clinical evidence: (1) a search for direct evidence and (2) a
search for indirect evidence and adverse reactions. Full details of the strategies used to
derive clinical evidence were reported in section 4.1 and appendices 2, 8 and 12 of the CS.
The ERG’s brief description and critique of the searches is reported in Appendix 1 of this
report. In summary, the ERG concluded that searching was carried out to an adequate
standard and accurately reflected the population and indication. The ERG is confident that
the company did not miss any relevant references.

4.1.2 Eligibility criteria

Appropriately, the citations identified were independently assessed for inclusion through two
stages by two reviewers using the criteria shown in Table 3. First, the reviewers
independently scanned all abstracts and proceedings. Second, full text articles were then
obtained and the same two reviewers independently reviewed these. Disagreements about
whether to include a study or not were resolved by reaching consensus with the help of a

third reviewer.

Table 3 Eligibility criteria used for company’s systematic review

Parameter Included Excluded

Population Patients with unresectable stage Il or IV Patients with non-cutaneous melanoma (i.e. ocular or
melanoma previously treated with ipilimumab mucosal melanoma) and with unknown primary site

Interventions Pembrolizumab Any other intervention

Comparators Dacarbazine Any other comparison
BSC*

Outcomes At least one of the following outcomes: Other efficacy and safety outcomes to be considered
ORR, PFS, 0S for analysis, but each study must include at least one of

those presented to the left

Study design RCTs Non-randomised clinical trials, prospective and
retrospective observational studies, case studies

Language English Any other language

*This intervention may be assessed in either ipilimumab-naive or ipilimumab experienced populations

BSC=best supportive care; ORR=overall response rate; OS=overall survival; PFS=progression-free survival; RCT=randomised
controlled trial

Source: CS, table 6
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4.1.3 Risk of bias
A descriptive critical appraisal of KEYNOTE-002 and KEYNOTE-001 (Part B2)** was
conducted by the company. The company conducted the assessment using the criteria

recommended by NICE for company’s submissions.*°

4.1.4 Evidence synthesis

Since only one study (KEYNOTE-002) directly compared pembrolizumab with an appropriate
comparator (chemotherapy), findings were appropriately presented in a narrative. No indirect
treatment comparison or mixed treatment comparison was carried out to compare
pembrolizumab to other specified comparators by the company. Given patients with BRAF
mutation-positive melanoma had already been pre-treated with BRAF inhibitors in the
KEYNOTE-002 trial, both the company and the ERG considered that an indirect comparison

of pembrolizumab with BRAF inhibitors would be inappropriate.

Since, the company’s literature search did not identify any studies comparing
pembrolizumab to BSC, an indirect comparison of pembrolizumab to BSC may have been
considered appropriate. However, the company’s literature search did not identify any
studies comparing chemotherapy to BSC in patients previously treated with ipilimumab.
Therefore, the company stated it was not possible to conduct an indirect comparison in order
to obtain an estimate of the efficacy of pembrolizumab relative to BSC in this patient
population. The ERG concurs with the company.

The company did consider conducting a meta-analysis comparing pembrolizumab 2kg/mg
Q3W with pembrolizumab 10mg/kg Q3W. However from examining the PFS and OS
outcomes in the two relevant trials (KEYNOTE-002 and KEYNOTE-001 [Part B2]), the
company concluded that the two trials were heterogeneous; the company attributed this
heterogeneity to differences in the patient characteristics across the two trials (see Section
4.2). Had it been possible to conduct such a meta-analysis, the results may have been
informative in order to support the decision to focus on the 2mg/kg Q3W dose of
pembrolizumab. However, the ERG agrees with the company that a meta-analysis was

inappropriate due to the patient populations being too dissimilar.
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4.2 ldentified studies

Four studies were identified by the company: three RCTs (KEYNOTE-002, supportive
KEYNOTE-001 [Part B2] and KEYNOTE-006*') and the non-random KEYNOTE-001 (Part
B1) study.** The company states: “The second interim-analysis (1A2) of KEYNOTE-002 ...
provides the main evidence base for this submission” (section 1.3 of CS). The ERG agrees

that this is the only study that is directly relevant to the decision problem. The ERG provides

an assessment of each study’s relevance to the decision problem in Table 4.

Table 4 Identified studies and relevance to the decision problem

Study ERG’s assessment of relevance to company’s decision problem
KEYNOTE-002, Of primary relevance: This was the only trial that compared pembrolizumab 2mg/kg Q3W
n=540 with a comparator of interest (chemotherapy) in patients refractory to ipilimumab (and also a

BRAF or MEK inhibitor if the patient had BRAF mutation-positive melanoma); includes 180
patients who received pembrolizumab 2mg/kg Q3W and 179 patients who received
chemotherapy; 181 patients received pembrolizumab 10mg/kg Q3W

KEYNOTE-001 (Part B2),
n=173

Supportive efficacy and safety evidence for different doses of pembrolizumab in patients
refractory to ipilimumab (and also a BRAF or MEK inhibitor if the patient had BRAF
mutation-positive melanoma); includes 89 patients who received pembrolizumab 2mg/kg
Q3W; 84 patients received pembrolizumab 10mg/kg Q3W

This is the only supportive study presenting evidence from a random sample of the patient
population relevant to the NICE scope and company’s decision problem

KEYNOTE-002 (Part B1),
n=135

Supportive safety and efficacy evidence for different doses of pembrolizumab in patients
previously treated with ipilimumab and patients who were ipilimumab naive; none of the 22
patients who received pembrolizumab 2mg/kg Q3W had been previously treated with
ipilimumab; 56 patients received pembrolizumab10mg/kg Q2W (16 of whom had received
prior ipilimumab) and 56 patients received pembrolizumab 10mg/kg Q3W (32 of whom had
received prior ipilimumab)

KEYNOTE-006,
n=831

Supportive efficacy and safety evidence for pembrolizumab compared to ipilimumab in an
ipilimumab naive patient population and used to support some assumptions made to derive
evidence for cost effectiveness; no patient received pembrolizumab 2mg/kg Q3W; 279
patients received pembrolizumab 10mg/kg Q2W, 277 patients received pembrolizumab
10mg/kg Q3W and 278 patients received ipilimumab

In summary, the ERG considers the primary contribution to the evidence base of each of the

identified studies is as follows:

KEYNOTE-002 is of primary relevance to the decision problem, being the only study
that presents evidence for pembrolizumab 2mg/kg Q3W compared with
chemotherapy in a relevant patient population

KEYNOTE-001 (Part B2) provides evidence for the relative effectiveness of
pembrolizumab 2mg/kg Q3W with pembrolizumab 10mg/kg Q3W in a relevant
patient population

KEYNOTE-001 (Part B1) provides some evidence from a non-randomised population
of patients treated with pembrolizumab 10mg/kg Q3W; however none of the evidence
for pembrolizumab 2mg/kg Q3W is relevant since all these patients were ipilimumab
naive

KEYNOTE-006 presents evidence only for ipilimumab naive patients treated with
pembrolizumab 10mg/kg Q3W (and Q2W) and is therefore largely irrelevant to the
company’s decision problem.
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Table 5 Baseline characteristics of patients in KEYNOTE-002 and KEYNOTE-001 (Part B2)

Patient characteristic KEYNOTE-002: ITT population KEYNOTE-001 (Part B2): ApaT population

Pembrolizumab Pembrolizumab Chemotherapy Total Pembrolizumab Pembrolizumab Total

2mg/kg Q3W 10mg/kg Q3W 2mg/kg Q3W 10mg/kg Q3W
n=180 n=181 n=179 n=540 n=89 n=84 n=173

Age, median (range) 62.0 (15 to 87) 60.0 (27 to 89) 63.0 (27 to 87) 61.5 (15 to 89) 59.0 (18 to 88) 62.5 (27 to 86) 61.0 (18 to 88)
Male 58% 60% 64% 61% 54% 68% 61%
ECOG performance status
0 [normal activity] 54% 54% 55% 55% 66% 68% 67%
1 [symptoms but ambulatory] 44% 46% 45% 45% 34% 32% 33%
BRAF statust
Mutant 24% 22% 23% 23% 13% 23% 18%
Wild type 76% 78% 77% 7% 87% 7% 82%
LDH levelt
Normal 55% 58% 60% 58% 55% 66% 60%
Elevated (2110% ULN) 43% 40% 38% 40% 44% 35% 39%
M-stage*t
MO <1% <1% 1% <1% 16% 12% 14%
M1la 5% 7% 8% 7% 8% 13% 10%
M1b 12% 9% 8% 10% 16% 16% 16%
Mic 82% 83% 82% 83% 57% 56% 57%
No. of lines of previous therapies
0 <1%° 0% 0% <1% 0% 0% 0%
1 22% 31% 26% 27% 33% 23% 28%
2 44% 37% 44% 41% 35% 40% 38%
23 33% 33% 30% 32% 33% 37% 35%

APaT=all patients as treated; BRAF=B-Raf proto-oncogene, serine/threonine kinase; ECOG=Eastern Cooperative Oncology Group; LDH=lactate dehydrogenase; |ITT=intention-to-treat; ULN=upper
limit of normal

*For KEYNOTE-002, the ERG notes that data for M-stage differ between table 15 and table 39 of the CS. The ERG presents data from table 15 of the CS for this characteristic, which correspond
with the data presented in table 10-9 of the CSR for KEYNOTE-002

1 For KEYNOTE-001 (Part B2), the characteristics of age, BRAF status, LDH level and M-stage differ between table 16 and table 39 of the CS. The ERG presents data presented in these tables
which also correspond with those presented in table 10-21 of the CSR for KEYNOTE-001 (Part B2)

Source: CS, adapted from tables 15, 16 and 39
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4.3 Critique of trials of interest including trial methodology and quality
Given that only KEYNOTE-002 is considered by the ERG to be directly relevant to the
decision problem, only a description and critique of this trial is presented. Information on the
trial characteristics of the supportive trials that include patients previously treated with
ipilimumab (i.e. KEYNOTE-001 [Parts B1 and B2] but not KEYNOTE-006) are presented in
Appendix 2 of this report.

4.3.1 Trial characteristics

The key characteristics of the KEYNOTE-002 trial are summarised in Table 6. KEYNOTE-
002 was conducted internationally and randomised 540 patients in a 1:1:1 ratio to
pembrolizumab 2mg/kg Q3W or pembrolizumab 10mg/kg Q3W or to investigator choice
chemotherapy. Randomisation was stratified by ECOG performance status (0 vs 1), LDH
levels (normal vs elevated) and BRAF mutational status. The ERG is of the opinion that the
KEYNOTE-002 trial was well-designed and conducted. However a humber of caveats must

be considered:

e The ERG notes that patients in KEYNOTE-002 were refractory to ipilimumab,
whereas the patient population specified in the decision problem (and NICE scope)
is, less specifically, patients pre-treated with ipilimumab; however as noted in Section
3.1, the majority of patients treated with ipilimumab in clinical practice are also likely
to be refractory to ipilimumab. While none of the participating treatment centres were
located in the UK, the ERG does however believe the study population is likely to be
generalisable to patients refractory to ipilimumab in the UK

e The ERG further notes that KEYNOTE-002 is a Phase Il trial and not a Phase Il trial,
evidence from Phase Il trials is usually submitted when obtaining a marketing
authorisation. To date, the only evidence available for pembrolizumab from a Phase
Il trial is for patients who are ipilimumab naive (KEYNOTE-006)

¢ |t should also be recognised that KEYNOTE-002 is still ongoing. To date, there have
only been two interim analyses (see also Section 4.3, Table 7). It is stated in the CS
that the company anticipates that data from the final analysis will be available by the
end of 2015 when 370 deaths will have occurred.
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Table 6 Trial characteristics of KEYNOTE-002

Characteristics of KEYNOTE-002

Location Global study conducted in 12 countries (Argentina, Australia, France, Germany, Israel, Italy,
Netherlands, Norway, Spain, Sweden, Switzerland and United States)

Design Phase Il, multi-centre, randomised controlled trial

Population Histologically or cytologically confirmed diagnosis of unresectable stage Il or metastatic melanoma not

amenable to local therapy
Participants must be refractory to ipilimumab

Participants with BRAF gene mutant melanoma must have had a prior treatment regimen that included
vemurafenib, dabrafenib, or an approved BRAF gene and/or MEK protein inhibitor

Intervention and Pembrolizumab 2mg/kg Q3W (n=180)
comparator Pembrolizumab 10mg/kg Q3W (n=181)

Investigator choice chemotherapy (carboplatin + paclitaxel, carboplatin alone, paclitaxel alone,
dacarbazine, or temozolomide) (n=179)

Primary outcomes | PFS

(O
Secondary ORR
outcomes Response duration

OS, PFS, and ORR in the biomarker positive subgroup defined by PD-L1 expression level (cut-off point
to be estimated from external data) receiving either pembrolizumab or chemotherapy

Safety, tolerability and AE profile of single agent pembrolizumab 2mg/kg Q3W and 10mg/kg Q3W; the
pharmacokinetics profile of single agent pembrolizumab at 2mg/kg Q3W and 10mg/kg Q3W

Duration of study The study is ongoing. The study commenced in October 2012, and completed enrolment in November
2013. The data-cut-off date for IA2 was May 12, 2014 based on the trigger event of 210 deaths. The
final analysis will be performed after 370 deaths have occurred,

AE=adverse event; BRAF=B-Raf proto-oncogene, serine/threonine kinase; IA2=second interim analysis; MEK=mitogen-
activated protein kinase; OS=overall survival; ORR=overall response rate; PD-Ll=programmed cell death 1 ligand;
PFS=progression-free survival

Source: CS, adapted from table 9 and CSR, section 11.1

4.3.2 Participant characteristics

Participant characteristics for KEYNOTE-002 have been previously summarised in Section
4.2, Table 5. In KEYNOTE-002, the company comments that patient characteristics are
generally balanced between the three arms of the KEYNOTE-002 trial; the ERG agrees with

this assessment.

However, the company states in section 5.11.3 of the CS that the population in the
KEYNOTE-002 trial has more advanced disease and a worse prognosis than patients
expected to be seen in clinical practice in England. In section 4.13.2 of the CS, the company

states two main reasons for this:

e Patients in the trial had previously received more lines of treatment, in particular prior
chemotherapy which the company anticipates would now be preferred as a treatment
option after pembrolizumab; 48% of all patients had received prior chemotherapy

e In the trial, disease progression had to have occurred within 24 weeks of their last of
2 doses of ipilimumab.

The ERG concurs with the company that patients in KEYNOTE-002 appear to have relatively

advanced disease for the following two reasons:
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o All patients were refractory to ipilimumab and nearly three-quarters (73%) of all
patients had received at least two previous lines of therapy

e A high proportion (83%) of patients had visceral metastases (stage M1c).

The ERG believes it is however uncertain whether this information necessarily translates into
a patient population with a worse prognosis than would be seen in clinical practice.
Conversely, it could be argued that patients included in KEYNOTE-002 may have a better
prognosis than patients who are routinely seen in clinical practice. Patients in the trial must
have been considered fit enough (ECOG performance status 0 to 1) for further
immunotherapy with pembrolizumab following treatment with ipilimumab; currently patients
progressing after ipilimumab often only receive BSC (i.e. no chemotherapy) due to rapidly
escalating symptoms.

4.3.3 Statistical approach adopted

Given that only KEYNOTE-002 is considered by the ERG to be directly relevant to the
decision problem, only a description and critique of this trial is presented in this Section.
Additional information for KEYNOTE-001 (Part B2) RCT and for the KEYNOTE-001 (Part
B1) non-randomised study is presented in Appendix 2. Information relevant to the statistical
approach taken by the company to analyse data from KEYNOTE-002 is taken from the CSR
(including the statistical analysis plan [SAP]), the trial protocol, and the CS.

Trial population

For the analysis of the primary outcomes, PFS and OS, the intention-to-treat (ITT)
population was used. All patients were analysed according to the treatment arm to which
they were initially randomised, regardless of which treatment they actually received.
Analyses of the secondary outcomes were performed using the full analysis set (FAS),
consisting of all randomised patients with measurable disease at baseline based on
independent central review. During the clarification process, the company explained that
following regulatory agency feedback, the protocol was amended and an analysis of ORR

using the ITT population was also performed.

Qutline of analyses

An outline of the planned analyses and their purpose is provided in Table 7. The company
states that KEYNOTE-002 is ongoing but is no longer recruiting patients. Recruitment

continued throughout the interim analyses.
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Table 7 KEYNOTE-002: Summary of interim analysis strategy

Interim analysis Key endpoints Anticipated Sample size Purpose of analysis
number for interim approximate timing of included for the
analysis interim analysis (from analysis (three
study start) arms)
Interim analysis 1 ORR 10 months 120 Discontinue one inferior
(IA2) pembrolizumab arm
Interim analysis 2 PFS/OS 15 months 510 Demonstrate superiority of
(1A2) pembrolizumab in PFS
Stop for futility based on OS
Final analysis oS 24 months 510 Demonstrate superiority of
pembrolizumab in OS

ORR=overall response rate; OS=overall survival; PFS=progression-free survival

Source: CS, table 10

Efficacy outcomes

The definitions and methods of analysis for the primary and secondary efficacy outcomes of
the KEYNOTE-002 study are listed in Table 8.

Table 8 Analysis strategy for key efficacy endpoints

Endpoint

| Definition

Statistical method

Primary outcomes

PFS Defined as time from randomisation to the first documented Stratified Log-rank test Cox model with
disease progression (based on assessment from a central Efrons’s tie handling method for estimation
imaging vendor using RECIST 1.1) or death due to any was used to assess the treatment difference in
cause, whichever occurred first PFS (i.e., hazard ratio and its 95%Cl)

K-M method for PFS curve estimation in each
treatment arm

oS Defined as the time from randomisation to death due to any Stratified Log-rank test Cox model with

cause

Efrons’s tie handling method for estimation.

K-M method for OS curve estimation in each
treatment arm

Secondary outcomes

ORR Defined as the proportion of the patients in the analysis Stratified Miettinen & Nurminen method
population who had either a CR or PR. Responses were
based on confirmed assessments from a central imaging
vendor using RECIST 1.1.74
Response For patients who demonstrated confirmed CR or PR, Summary statistics using K-M method
duration response duration was defined as the time from first

documented evidence of CR or PR until disease progression
or death

CR=complete response; K-M=Kaplan-Meier; ORR=overall response rate; OS=overall survival; PFS=progression-free survival;
PR=partial response; Cl=confidence interval
Source: CS, adapted from table 11

The stratified Log-rank test and stratified Cox model used randomisation stratification
factors: ECOG performance status (0 vs 1), LDH levels (normal vs elevated) and BRAF

mutational status.

The company explains that as progressive disease (PD) could occur at any point between
assessments, the date of PD was approximated as the date of the first assessment at which
PD was observed, regardless of study drug discontinuation.
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The ERG is satisfied that all outcomes were pre-specified in the trial SAP and that all

outcomes were fully reported in the CSR.

Censoring methods

For the primary analysis, patients without documented death at the time of the final analysis
were censored at the date of the last follow-up. Response duration for patients who had not
progressed or died at the time of analysis was censored at the date of their last tumour

assessment.

Two sensitivity analyses were performed in order to investigate the robustness of the PFS
endpoint, using alternative censoring rules. The company provides a summary of the

censoring rules for primary and sensitivity analyses, as shown in Table 9.

Table 9 Censoring rules for primary and sensitivity analyses of PFS

Situation

Primary analysis

Sensitivity analysis 1

Sensitivity analysis 2

No PD and no death; new
anticancer treatment is not
initiated

Censored at last disease
assessment

Censored at last disease
assessment

Censored at last disease
assessment if still on study
therapy; progressed at
treatment discontinuation
otherwise

No PD and no death; new
anticancer treatment is
initiated

Censored at last disease
assessment before new
anticancer treatment

Censored at last disease
assessment before new
anticancer treatment

Progressed at date of new
anticancer treatment

PD or death documented after
< 1 missed disease
assessment

Progressed at date of
documented PD or death

Progressed at date of
documented PD or death

Progressed at date of
documented PD or death

PD or death documented after
22 missed disease
assessment

Progressed at date of
documented PD or death

Censored at last disease
assessment prior to the =2
missed disease assessment

Progressed at date of
documented PD or death

PD=progressive disease
Source: CS, table 13

A supportive analysis for OS that censored patients at crossover was also performed.

Subgroup analyses

The company performed subgroup analyses for the biomarker positive subgroup defined by
PD-L1 expression level for the outcomes OS, PFS and ORR. The cut-off point for PD-L1
expression was predetermined using data from KEYNOTE-001 patients. Subgroup analyses
were also performed for a range of baseline and tumour characteristics for PFS (see Table

10 for a list of performed subgroup analyses).

Crossover adjustment methods

Patients in the chemotherapy arm were allowed to crossover to pembrolizumab 2mg/kg
Q3W or 10mg/kg Q3W after 12 weeks and once the progressive disease was confirmed by
independent central assessment by the integrated radiology and oncology analysis (IRO). It

was pre-specified that rank-preserving structural failure time (RPSFT) methods would be
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used to adjust estimates of OS for crossover. The company explains that trial based
information was required to assess the clinical validity of the crossover adjustment method
and that these assessments should be made a posteriori. Following on from the recent
crossover adjustment guidelines issued by the NICE Decision Support Unit (DSU),* the
company decided that additional crossover adjustments, namely inverse probability
censored weighting (IPCW) and two-stage methods, would also be used to estimate OS in
the chemotherapy arm. A detailed discussion of the company’s approach to crossover

adjustment is provided in Section 4.4.4.

ERG assessment of statistical approach

A summary of the checks made by the ERG in relation to the statistical approach adopted in
the KEYNOTE-002 trial is provided in Table 10.
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Table 10 ERG assessment of statistical approach used to analyse KEYNOTE-002 trial data

Component Statistical approach ERG comments
Sample size Provided in the CS (section 4.4.1) The ERG is satisfied that the methods
calculation used to calculate the sample size are
correct; however the ERG has not been
able to reproduce the sample size
calculation due to lack of information
Protocol Provided in the CSR (section 9.7.1) The ERG notes that the changes
amendments detailed in the protocol amendments
were unlikely to have been driven by the
results of the trial and are therefore not
a cause for concern
Missing data The company reports that a model-based approach was The ERG is satisfied that the company
approach used to handle missing data for both OS and PFS. For ORR, | took a suitable approach to handling
patients with missing data were considered to be non- missing data
responders; for response duration, non-responders were
excluded from analyses
Subgroup Pre-specified subgroup analyses in the CS: The ERG is satisfied that the results of
an_alyses for the e Age category (<65 vs >65 years) all subgroup analyses are provided in
primary e  Sex (female, male) the CSR
outcome e ]
e  Race (white, non-white)
e ECOG status (Ovs 1)
. Baseline LDH level (normal vs elevated LDH)
e  BRAF mutation status
e  Region (US, Ex-US)
e  Chemotherapy (types with greater than 10%
patients in the chemotherapy arm)
e  PD-L1 expression (high vs low) (depending on
assay availability)
. Initial response to ipilimumab (complete or partial
response, stable disease for at least three months
vs progressive disease in three months)
A post-hoc subgroup analysis of baseline tumour size was
performed, as KEYNOTE-001 indicated that baseline tumour
size was an important predictive factor for efficacy
Sensitivity Pre-specified sensitivity analyses in the SAP: The ERG is satisfied that the results of
analyses for the e PFS based on investigator assessment all sensitivity analyses are provided in
gﬂgsrr%,e e  PFSusing two different sets of censoring rules the CSR

. OS where patients were censored at crossover

Post-hoc analyses of OS using different crossover
adjustment methods were also performed

BRAF=B-Raf proto-oncogene, serine/threonine kinase; CS=company’s submission; CSR=clinical study report; ECOG=Eastern
Cooperative Oncology Group; ERG=Evidence Review Group; LDH=lactate dehydrogenase; ORR=overall response rate;
OS=overall survival; PD-L1=programmed cell death 1 ligand; PFS=progression-free survival; SAP=statistical analysis plan;

US=United States
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Risk of bias
The risk of bias assessment for KEYNOTE-002 is presented in Table 11 and that for

KEYNOTE-001 (Part B2) in Table 41 of Appendix 2. The ERG is satisfied with the
assessments presented in the CS, and is therefore of the opinion that KEYNOTE-002 has an

overall low risk of bias.

Table 11 Assessment of risk of bias for KEYNOTE-002

. . S Company ERG assessment
Risk of bias criteria e
Was randomisation carried out appropriately? Yes Yes
Was the concealment of treatment allocation adequate? Yes Yes
Were the groups similar at the outset of the study in terms of Yes Yes
prognostic factors?
Were the care providers, participants and outcome assessors blind to No No
treatment allocation?
Were there any unexpected imbalances in drop-outs between groups? No No
Is there any evidence to suggest that the authors measured more No No
outcomes than they reported?
Did the analysis include an intention-to-treat analysis? If so, was this Yes Yes
appropriate and were appropriate methods used to account for
missing data?

Source: CS, adapted from table 17

4.4 Critique of trial results and interpretation

Given that only KEYNOTE-002 is considered by the ERG to be directly relevant to the
decision problem, in the remainder of this Section, only a description and critique of this trial
is presented except where the findings from the other trials are considered by the ERG to be
of relevance for interpreting the evidence. A brief summary of evidence and interpretation for
the KEYNOTE-001 (Part B2) RCT and KEYNOTE-001 (Part B1) non-randomised study is
presented in Appendix 2.

Only evidence for PFS and OS for KEYNOTE-002 are reported in this Section since these
findings are the efficacy findings of most importance for estimating the cost effectiveness of
pembrolizumab. A summary of the evidence for ORR in KEYNOTE-002 is however
presented by the ERG in Appendix 3.

The company only presented results for the pembrolizumab 2mg/kg Q3W and chemotherapy
arms from KEYNOTE-002 in the main body of the CS; findings for the 10mg/kg Q3W arm
were however provided in its appendices (appendix 6 of the CS). For completeness, the
ERG has included data in tables for 2mg/kg Q3W and 10mg/kg Q3W doses of
pembrolizumab and, where available (from the CSR), for the two doses combined. However,
following the company’s rationale for using 2mg/kg Q3W (Section 4.4.1), the ERG has only

commented on the pembrolizumab 2mg/kg Q3W dose in the text.
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4.4.1 Rationale for pembrolizumab 2mg/kg dose

Compared to chemotherapy, KEYNOTE-002 considers the efficacy of two doses of
pembrolizumab: 2mg/kg Q3W and 10mg/kg Q3W. As the anticipated licensed dose of
pembrolizumab is 2mg/kg Q3W, the company focussed primarily on the efficacy results for
pembrolizumab 2mg/kg Q3W compared with chemotherapy from KEYNOTE-002 in the CS.
However, during the clarification process, the ERG requested more context as to why the
2mg/kg Q3W dose was preferred over the 10mg/kg Q3W dose. In response, the company
stated:

e The positive CHMP opinion indicates that pembrolizumab 2mg/kg will be the licensed
dose

e In the CS, no clinically or statistically significant difference in efficacy or safety were
observed between the two pembrolizumab Q3W doses (2mg/kg and 10mg/kg)

e The latest draft version of the European SmPC recommends that pembrolizumab
2mg/kg is “administered intravenously over 30 minutes every 3 weeks” (page 63 of
company’s response to ERG clarification letter).

An additional summary of evidence was also presented in the clarification response utilising
evidence from KEYNOTE-002 and KEYNOTE-001 (Part B2) only. The data for KEYNOTE-
002 had been previously presented in appendix 6 of the CS. However, the company now
also provided findings from a more recent data-cut for KEYNOTE-001 (Part B2). The results
of the company’s data analyses show no statistically significant or clinically meaningful
differences in efficacy between the two doses of pembrolizumab. In KEYNOTE-002, for
independent, centrally assessed PFS by IRO, the company demonstrates overlapping
Kaplan-Meier (K-M) curves when comparing pembrolizumab doses (hazard ratio [HR]=0.91;
95% confidence intervals [CI] 0.71 to 1.16; p=0.43898). For OS data, the company suggests
that all data should be interpreted with caution because the data are immature. The results
of KEYNOTE-001 (Part B2) also suggest equal efficacy for pembrolizumab doses in relation
to PFS (HR=0.84; 95% CI 0.57 to 1.23) and OS (HR=1.09; 95% CI 0.68 to 1.75). Thus the
company argues in its clarification response that the evidence “strongly support the

regulators agreement that the 2mg/kg Q3W dose is the appropriate one.”

The ERG notes that in both trials, the number of patients at risk of an event (PFS or OS)
becomes very small in a relatively short space of time. For example, Figure 2 shows the K-M
curves for PFS in KEYNOTE-002. In the 2mg/kg and 10mg/kg Q3W arms the numbers of
patients at risk (i.e. patients who have not progressed or been censored) are 180 and 181
respectively at the start of the trial. The ERG notes that, after only 3 months, the numbers

have halved in both arms and by 12 months, only four and five patients respectively are at
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risk. This results in wide confidence intervals around the PFS rate at each point in time (3, 6,

9 and 12 months) in each of the pembrolizumab arms, which overlap as shown in Table 12.

Although the data are not presented in this ERG report, a similar pattern is observed for PFS
in KEYNOTE-001 Part B2.
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Figure 2 Kaplan-Meier curve for progression-free survival based on central assessment
(IRO) in KEYNOTE-002

Source: Figure 1 in appendix 6 of the CS (reproduced as figure 16 of company’s response to ERG clarification letter)

Table 12 Progression-free survival rate at fixed time-points based on central assessment
(IRO) in the two pembrolizumab arms in KEYNOTE-002

Pembrolizumab
dose

PFS rate at month 3
in %t (95% Cl)

PFS rate at month 6
in %t (95% Cl)

PFS rate at month 9
in %t (95% Cl)

PFS rate at month 12
in %t (95% ClI)

2mg/kg Q3W

475
(40.0 to 54.7)

343
(27.4 10 41.3)

23.7
(17.0 to 31.1)

21.6
(14.5 to 29.6)

10mg/kg Q3W

48.7
(41.2 to 55.8)

37.7
(30.6 to 44.8)

29.4
(22.5 to 36.6)

24.1
(16.4 to 32.5)

Cl=confidence interval; IRO=integrated radiology and oncology analysis; ITT=intention-to-treat; PFS=progression-free survival
1 From product-limit (K-M) method for censored data
Source: CS, adapted from table 21 and appendix 6 (table 4)

It can be clearly observed that the K-M OS curves for both doses of pembrolizumab also

overlap in both trials; the overlap occurs at numerous time points in KEYNOTE-002 and at
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around 10 months in KEYNOTE-001 (Part B2). The ERG notes that, compared to PFS, the
decrease over time in the number of patients at risk of an OS event is less rapid;
nevertheless there are still around 90% fewer patients at risk at 12 months in KEYNOTE-002
and 53% to 56% fewer in KEYNOTE-001 (Party B2). The ERG shares the company’s
concern about the immaturity, and therefore the reliability, of the OS data in KEYNOTE-002.

In summary, the ERG concurs with the company that the clinical trial evidence currently
available and presented does not suggest any difference in efficacy when comparing the two
doses of pembrolizumab. The ERG however cautions that the number of patients in each
arm is small and the time period for which the majority of the data are available is relatively
short, making it difficult to conclusively determine that the two doses are of equal efficacy.

4.4.2 Progression-free survival findings in KEYNOTE-002

Progression-free survival based on central assessment (IRO)

The company provides a K-M plot of the PFS analysis in figure 8 of the CS. The results of
the PFS analyses based on independent central assessment (IRO) are provided in Table 13.

Pembrolizumab 2mg/kg Q3W was shown to have a statistically significant effect on PFS in
comparison to chemotherapy (HR=0.57; 95% CI 0.45 to 0.73; p<0.0001). However, the
difference in median PFS between treatment arms does not suggest a large treatment effect;
median PFS was 2.9 months in the pembrolizumab 2mg/kg Q3W arm and 2.7 months in the
chemotherapy arm. The company attributes the small difference in median PFS to the timing
of the first scheduled response assessment (Week 12), claiming that the median PFS is
likely to underestimate the treatment effect of pembrolizumab 2mg/kg Q3W in comparison to
chemotherapy. The company highlights that after Week 12, PFS rates for the two treatment
arms separate, as demonstrated by the PFS rates at 6, 9, and 12 months summarised in

Table 14. The ERG concurs with the company’s interpretation of the data.
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Table 13 Analysis of progression-free survival based on independent central assessment
(IRO) in KEYNOTE-002

Treatment arm No. of Person- Event Median PFSt PFS rate at 6 Treatment vs
events months rate/100 (months) months (%)t chemotherapy
(%) persohn- (95% CI) (95% CI) HR (95% CI)t
months
%) p-value§
Pembrolizumab 129 804.6 16.0 29 34.3 0.57
2mg/kg Q3W (71.1) (2.81t0 3.8) (27.4 10 41.3) (0.45 t0 0.73)
n=180 p<0.0001
Pembrolizumab 126 881.1 14.3 29 37.7 0.50
10mg/kg Q3W (69.6) (2.810 4.7) (30.6 to 44.8) (0.39t0 0.64)
n=181 p<0.0001
Pembrolizumab [ | | I
(both doses)
n=361
Chemotherapy 155 584.3 26.5 2.7 15.6
n=179 (86.6) (2.5102.8) (10.5 to 21.5)

Cl=confidence interval; HR=hazard ratio; IRO=integrated radiology and oncology analysis; ITT=intention-to-treat;
PFS=progression-free survival

1 From product-limit (K-M) method for censored data

I Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs 1), LDH level (normal vs elevated)
and mutation (mutant vs wild type)

§ One-sided p-value based on stratified log-rank test

Sources: CS, adapted from table 20 and appendix 6 (table 3); CSR, table 11-4

Table 14 Progression-free survival rate at fixed time-points based on independent central
assessment (IRO) in KEYNOTE-002

Treatment arm

PFS rate at month 3
in %t (95% ClI)

PFS rate at month 6
in %t (95% ClI)

PFS rate at month 9
in %t (95% Cl)

PFS rate at month 12
in %t (95% ClI)

Pembrolizumab
2mg/kg Q3W

47.5 (40.0 to 54.7)

34.3 (27.4t0 41.3)

23.7 (17.0to 31.1)

21.6 (14.5 to 29.6)

Pembrolizumab
10mg/kg Q3W

48.7 (41.2 to 55.8)

37.7 (30.6 to 44.8)

29.4 (22.5 to 36.6)

24.1 (16.4 to 32.5)

Pembrolizumab (both

Not reported

Not reported

doses)
n=361

Chemotherapy 8.0 (4.0to0 13.9) 3.6 (0.91t09.5)

n=179

35.0 (27.9t0 42.2) 15.6 (10.5 to 21.5)

Cl=confidence interval; IRO=integrated radiology and oncology analysis; ITT=intention-to-treat; PFS=progression-free survival
1 From product-limit (K-M) method for censored data
Sources: CS, adapted from table 21 and appendix 6 (table 4); CSR, table 11-4
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Progression-free survival based on local investigator assessment (INV)

The company provides a K-M plot of the PFS determined by INV in figure 9 of the CS. The

results of PFS determined by INV are presented in Table 15.

A statistically significant improvement in PFS was observed for pembrolizumab 2mg/kg Q3w
in comparison to chemotherapy (HR=0.49; 95% CI 0.38 to 0.62; p<0.0001), in accordance

with the results from the PFS determined by IRO. The difference in median PFS between

treatment arms suggested a greater treatment benefit when the results of PFS determined

by INV are used; median PFS was 3.7 months for the pembrolizumab 2mg/kg Q3W arm and

2.6 months for the chemotherapy arm. The company highlights that substantial treatment

benefit is demonstrated even at 3 months, and that PFS rates continue to separate

thereafter, as demonstrated by the PFS rates at 6, 9, and 12 months (Table 16).

Table 15 Analysis of progression-free survival based on local investigator assessment (INV)

in KEYNOTE-002

Treatment arm No. of Person- Event Median PFSt PFS rate at 6 Treatment vs
events months rate/100 (months) months (%)t chemotherapy
(%) persohn- (95% Cl) (95% CI) HR (95% CI)t
months
%) p-value§
Pembrolizumab 122 864.7 141 3.7 38.9 0.49
2mg/kg Q3wW (67.8) (29to5.4) (31.6t0 46.1) (0.38t0 0.62)
n=180 p<0.0001
Pembrolizumab 112 979.2 11.4 5.4 44.9 0.41
10mg/kg Q3W (61.9) (3.8t06.8) (37.3t0 52.1) (0.32t0 0.52)
n=181 p<0.001
Pembrolizumab Not Not Not Not reported Not reported Not reported
(both doses) reported reported reported
n=361
Chemotherapy 157 594.1 26 .4 2.6 15.2
n=179 (87.7) (2.4 10 2.8) (10.2 to 21.0)

Cl=confidence interval; HR=hazard ratio; ITT=intention-to-treat; PFS=progression-free survival
T From product-limit (K-M) method for censored data

I Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs 1), LDH level (normal vs elevated)

and BRAF mutation (mutant vs wild type)
8§ One-sided p-value based on stratified log-rank test
Source: CS, adapted from table 22 and appendix 6 (table 5)
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Table 16 Progression-free survival rate at fixed time-points based on local investigator

assessment (INV) in KEYNOTE-002

Treatment arm

PFS rate at month 3

PFS rate at month 6

PFS rate at month 9

PFS rate at month 12

in %t in %t in %t in %t
(95% ClI) (95% ClI) (95% ClI) (95% CI)
Pembrolizumab 2mg/kg 54.7 38.9 32.2 18.0
Q3w (47.1t0 61.7) (31.6 to 46.1) (24.8 t0 39.7) (9.7 to 28.3)
Pembrolizumab 60.3 44.9 36.3 30.9

10mg/kg Q3W

(52.7 t0 67.0)

(37.3 10 52.1)

(28.8 10 43.8)

(23.0 t0 39.1)

Pembrolizumab
(both doses)
n=361

Not reported

Not reported

Not reported

Not reported

Chemotherapy

32.9
(25.9 to 39.9)

15.2
(10.2 to 21.0)

95
(5.5t0 14.8)

4.2
(1.1t0 10.7)

Cl=confidence interval; ITT=intention-to-treat; PFS=progression-free survival
T From product-limit (K-M) method for censored data.
Source: CS, adapted from table 23 and appendix 6 (table 6)

Progression-free survival sensitivity analyses

The company reports that results from the PFS sensitivity analyses using two alternative
censoring approaches (as detailed in Table 9) were consistent with those from the primary

PFS analysis. The ERG agrees with the company’s conclusion.

Progression-free survival subgroup analyses

Table 10 of this ERG report lists all subgroup analyses performed by the company. Results
of all performed subgroup analyses are provided in appendix 7 of the CS. The results
summarised in Table 17 suggest that, in comparison to chemotherapy, the efficacy of
pembrolizumab 2mg/kg Q3W was greater in PD-L1 positive patients (marked difference
between the arms) than in PD-L1 negative patients (median PFS and PFS rates similar
between arms at 6 months). This, the company notes, is consistent with the mechanism of
action of an anti-PD-1 agent such as pembrolizumab; they also note that the PD-L1 negative
subgroup is small with imbalances in BRAF mutation status and LDH levels between
treatment arms, which may have confounded the results. Interestingly, PFS rates appear to
be markedly higher between the pembrolizumab 10mg/kg Q3W arm and chemotherapy arm
in both PD-L1 positive and PD-L1 negative subgroups. The ERG requested p-values for
interaction for all performed subgroup analyses in order to investigate the statistical
significance of subgroup effects, which the company provided in their clarification response.
The subgroup effect for PD-L1 status was not found to be statistically significant for
pembrolizumab 2mg/kg vs chemotherapy (p=0.11), or indeed for pembrolizumab 10mg/kg vs
chemotherapy (p=0.58).
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Efficacy was found to be consistent across all other subgroups. No statistically significant p-
values for interaction were observed (from data again provided by the company during the

clarification process) from the other subgroups analyses.

Table 17 Progression-free survival based on independent central assessment (IRO) by PD-
L1 status in KEYNOTE-002*

Treatment arm Median PFS PFS Rate at Month 6 Treatment vs
(Months) in % chemotherapy
(95% CI) (95% Cl) HR (95% ClI)

PD-L1 positive

Pembrolizumab 2mg/kg Q3W 35 38.1 0.54

n=98 (2.91t05.6) (28.5 10 47.6) (0.39t0 0.75)

Pembrolizumab 10mg/kg Q3W 4.0 415 0.49

n=95 (2.81t0 6.0) (31.3t0 51.3) (0.35 t0 0.69)

Pembrolizumab (both doses) ] ] ]

n=193

Chemotherapy 2.8 12.8

n=98 (2.6 t0 2.9) (7.0 to 20.5)

PD-L1 negative

Pembrolizumab 2mg/kg Q3W 2.8 19.3 0.89

n=47 (2.7 10 2.8) (9.4 t0 31.9) (0.53 to 1.50)

Pembrolizumab 10mg/kg Q3W 2.8 32.6 0.41

n=46 (2.8105.6) (19.7 t0 46.1) (0.23t00.72)

Pembrolizumab (both doses) [ [ ] I

n=98

Chemotherapy 2.7 21.6

n=37 (2.0t0 3.0) (10.2 to 35.8)

* PD-L1 status was unknown for 119 patients

Cl=confidence intervals; HR=hazard ratio; IRO=integrated radiology and oncology analysis (independent central assessment);
ITT=intention-to-treat; NR=not reached; OS=overall survival

Sources: CS, adapted from appendix 7 (table 2); CSR, table 11-32 and table 11-33

4.4.3 Overall survival findings in KEYNOTE-002

The results of the OS analysis from the ITT population (unadjusted for treatment crossover)
are provided in Table 18. The results of the interim analysis suggest that there is no
statistically significant difference between pembrolizumab 2mg/kg Q3W and chemotherapy
in terms of OS (HR=0.88; 95% CI: 0.64 to 1.22; p=0.2294). However, this estimate of
treatment benefit does not take into consideration that patients in the chemotherapy arm
were allowed to crossover to the pembrolizumab 2mg/kg Q3W arm following disease

progression.

The company provides a K-M plot of the unadjusted OS analysis in figure 10 of the CS. It
advises that due to the large amount of censoring and small number of patients at risk
beyond 6 months, median OS should be interpreted cautiously. The OS data will be mature
at the final OS analysis, to be performed when 370 deaths have occurred; as of the most
recent interim analysis (IA2), 245 people had died in KEYNOTE-002.
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Table 18 Analysis of overall survival in KEYNOTE-002

Treatment No. of Person- | Eventrate/ | Median OSt OS rate at Treatment vs
events months 100 (months) month 3 (%)t chemotherapy
(%) person- (95% CI) (95% CI) HR% (95% Cl)t
months p-values§
(%)
Pembrolizumab 73 (40.6) 1289.6 5.7 11.4 85.5 0.88
2mglkg Q3W (10.2 to NR) (79.4 to 89.9) (0.64 to 1.22)
n=180 p=0.2294
Pembrolizumab 69 (38.1) 1348.3 5.1 12.5 86.7 0.78
10mg/kg Q3W (9.7 to NR) (80.9 to 90.9) (0.56 to 1.08) p=0.0644
n=181
pembroizumab | NN |  Not Not | I | I | I
(both doses) reported reported
n=361
Chemotherapy 78 (43.6) 1247. 2 6.3 11.6 85.3
n=179 (9.0 to 16.3) (79.2 t0 89.8)

HR=hazard ratio; ITT=intention-to-treat; NR=not reached; OS=overall survival

1 From product-limit (K-M) method for censored data

I Based on Cox regression model with treatment as a covariate stratified by ECOG (0 vs 1), LDH level (normal vs elevated)
and BRAF mutation (mutant vs wild type)

§ One-sided p-value based on stratified log-rank test

Sources: CS, adapted from table 24 and appendix 6 (table 7); CSR, table 11-13

Overall survival subgroup analysis

The only subgroup analysis for OS was an analysis of PD-L1 status. The K-M curve is
provided in the CS (figure 2, appendix 7) and the company states that this demonstrates no
substantial difference in OS according to PD-L1 status. However, it could also be interpreted
that the results suggest that the efficacy of pembrolizumab 2mg/kg Q3W was slightly greater
in PD-L1 positive patients than in PD-L1 negative patients. The ERG requested p-values for
interaction for all performed subgroup analyses in order to investigate the statistical
significance of subgroup effects, which the company provided in their clarification response.
From data provided by the company during the clarification process, the subgroup effect for
PD-L1 status was not found to be statistically significant for pembrolizumab 2mg/kg vs

chemotherapy (p=0.58), or indeed for pembrolizumab 10mg/kg vs chemotherapy (p=0.64).

4.4.4 Overall survival: crossover adjustment analyses in KEYNOTE-002

A considerable proportion (48%) of patients in the chemotherapy arm crossed over to either
pembrolizumab 2mg/kg 3QW (n=46 of 179 patients, 26%) or pembrolizumab 10mg/kg 3QW
(n=40 of 179 patients, 22%). It is unclear from the CS and/or the CSR how patients were

assigned to treatment.

It was pre-specified in the trial protocol*

that the rank-preserving structural failure time
(RPSFT) method would be used to adjust for the effects of treatment switching from the
chemotherapy arm to the pembrolizumab 2mg/kg Q3W or pembrolizumab 10mg/kg Q3W

arm. Additional post-hoc analyses were also conducted using different methods: inverse
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probability censored weighting (IPCW) and two-stage correction (using two different
models). The company explains that they employed these methods in line with NICE DSU
guidelines* for the adjustment of treatment crossover. These guidelines recommend that
key trial based information should be assessed in order to choose the most clinically valid

adjustment approach.

The company states that having considered the switching mechanism (which in this instance
was typically related to disease progression and therefore non-random), key trial
characteristics, the proportion of patients switching and the clinical validity of the outputs
obtained, the two-stage method was considered to be the most suitable crossover
adjustment method. The company states that results from the two-stage full covariate
adjustment model were used as its estimate for OS as these were more conservative than

as used by the simple adjustment model.

Findings from crossover methods

The estimates for crossover adjusted OS using each of these methods are provided in Table
19 alongside the unadjusted OS for the chemotherapy arm. The results from the RPSFT
analysis are consistent with those from the unadjusted analysis. A slightly greater treatment
effect between arms is observed in the RPSFT adjusted analysis compared with the
unadjusted analysis; however, this difference in OS is not statistically significant. In contrast,
the findings from the IPCW and two-stage methods suggest a statistically significant
difference between pembrolizumab 2mg/kg and chemotherapy. These methods estimated a
survival advantage for pembrolizumab 2mg/kg of between 3.5 and 3.9 months, depending

on the method utilised.

However, the ERG concludes that it is difficult to directly compare results from the different
adjustment methods as the methods have been conducted using different patient
populations in terms of which arms were adjusted for at treatment crossover. In the
company’s response to ERG clarification questions, the company states that the RPSFT
method adjusted for crossover to both pembrolizumab 2mg/kg Q3W and pembrolizumab
10mg/kg Q3W in the survival analyses. The IPCW and two-stage and methods only adjusted
for patients who crossed over to pembrolizumab 2mg/kg Q3W, i.e. patients who crossed
over to the 10mg/kg Q3W treatment arm were excluded from the analysis. The company
explained that the reason that only patients who crossed over to pembrolizumab 2mg/kg
Q3W were adjusted for in the survival analyses was because this dose was the one that was
anticipated to be the licensed dose. The company did not explain why the RPSFT analysis
did not exclude patients who crossed over to pembrolizumab 10mg/kg Q3W. The ERG
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hypothesises that, as the RPSFT was the method pre-specified in the trial protocol, and the
other methods were conducted post-hoc, at the time of the RPSFT analysis, the company

did not know which dose would be put forward as the licensed dose.

Table 19 Analysis of median overall survival in KEYNOTE-002

Treatment Median OS (Months) Hazard ratio (95% Cl),
(95% ClI) p-value
Pembrolizumab 2mg/kg Q3W 11.4
(10.2to NR)
Chemotherapy (unadjusted, no crossover 11.6 0.88 (0.64 to 1.22)
correction) (9.0t0 16.3) p=0.229
Chemotherapy (RPSFT correction)* 11.1 0.81 (0.50 to 1.23)
(9.7 to NR) p=0.229
Chemotherapy (IPCW correction) 7.5t 0.68 (0.48 to 0.96)
p=0.028
Chemotherapy (Two-stage correction - simple 7.8 0.63 (0.45 to 0.88)
model) (5.3t09.7) p=0.006
Chemotherapy (Two-stage correction - all 7.9 0.63 (0.45 to 0.88)
covariates) (5.4109.7) p=0.007

* The RPSFT method was the only method to adjust for crossover to pembrolizumab 2mg/kg Q3W and pembrolizumab 10mg/kg
Q3W whereas all other methods only adjusted for patients who crossed over to pembrolizumab 2mg/kg Q3W; the RPSFT method was
the method pre-specified by the company to adjust for treatment crossover, all other analyses were conducted post-hoc

1The IPCW approach does not produce a median (and its confidence interval) as one of the model outputs

Cl=confidence interval; HR=hazard ratio; IPCW=inverse probability censored weighting; NR=not reached; OS=overall survival;
RPSFT=rank-preserving structural failure time

Source: CS, adapted from tables 24 to 26

Having considered the limitations of the RPSFT and IPCW methods for adjusting OS in
KEYNOTE-002 and considering the company’s justification for the two-stage adjustment
method, the ERG concurs that the use of the two-stage method is suitable for adjusting for

crossover. The suitability of each method is explored below.

Suitability of RPSFT method
In the CS, the company proposes that the RPSFT method is unsuitable due to the fact that

the RPSFT analysis results imply that pembrolizumab 2mg/kg patients die more quickly
post-progression than chemotherapy patients, stating that there is no clinical explanation for
such an effect. The company refers to figure 30 of the CS which shows (adjusted) post-
progression survival (PPS) after implementing RPSFT. To demonstrate that this effect could
not be possible, the company refers to figure 31 of the CS which shows unadjusted PPS for
patients treated with pembrolizumab 2mg/kg Q3W, patients treated with chemotherapy who
crossed over to pembrolizumab 2mg/kg Q3W and chemotherapy patients who did not
crossover. The company states that patients receiving chemotherapy who did not crossover
to pembrolizumab 2mg/kg Q3W experienced shorter PPS than those receiving
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pembrolizumab 2mg/kg Q3W or crossing over to pembrolizumab 2mg/kg Q3W (as shown in
figure 31 of the CS). These findings indicate that the results of the RPSFT analysis cannot
be valid as the RPSFT results suggest that patients treated with pembrolizumab 2mg/kg
Q3W die more quickly post-progression than patients treated with chemotherapy. However,
the company’s argument is seriously flawed since data presented in figure 31 of the CS is
entirely observed, with no adjustments for key characteristics that may differ between patient
groups. For example, chemotherapy patients who are shown to die more quickly in figure 31
of the CS may have been ineligible for crossover and therefore may have been sicker and
had a generally poorer prognosis that the patients who did crossover.

As the ERG considered the company’s justification for the rejection of the RPSFT methods
to be flawed, the ERG asked for further clarification from the company. In the company’s
response to the ERG clarification questions, more details were provided as to why the
company believed the RPSFT method to be unsuitable. In particular, the company provided
evidence that the assumption of a “common treatment effect”, which is necessary to utilise
RPSFT methods, does not hold. The company demonstrates that patients who switch to the
pembrolizumab 2mg/kg Q3W arm experience a different treatment effect when they
progress than that experienced by patients initially allocated to pembrolizumab 2mg/kg
Q3W. They do this by comparing the treatment effect (pembrolizumab 2mg/kg vs
chemotherapy) for patients initially allocated to pembrolizumab 2mg/kg at 8, 12 and 20
weeks after baseline vs the treatment effect at 8, 12 and 20 weeks post-progression for
patients who crossed over to pembrolizumab 2mg/kg 3QW vs chemotherapy. In order to
generate hazard ratios (using Cox proportional hazards methods) for these two patient
groups, the comparable non-crossover patients (matching all crossover criteria as listed on
page 67 of the CS, and having survived the “washout” period of 28 days which a crossover
patient would have to survive before receiving pembrolizumab) were used as the

chemotherapy arm for all analyses. The hazard ratios are provided in Table 20.

The results suggest that patients initially treated with pembrolizumab 2mg/kg Q3W
experience a different treatment effect to patients who crossover to pembrolizumab 2mg/kg
on disease progression. Therefore, the assumption of a “common treatment effect” does not
hold. The ERG is of the opinion that this argument for the rejection of the RPSFT method is
valid, under the assumption that the crossover criteria have adequately captured the
prognostic differences between those who do and do not switch treatment on disease

progression.
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Table 20 Hazard ratios for overall survival for pembrolizumab vs chemotherapy (from start of
trial) and for patients who crossed over to pembrolizumab vs chemotherapy (post-
progression) in KEYNOTE-002

Comparison Hazard ratio at different time points from start of trial (top row)
or post-progression (bottom row)
8 weeks 12 weeks (95%Cl) 20 weeks
(95%Cl) (95%Cl)
From start of trial: 0.919 0.904 0.916
Pembrolizumab 2mg/kg Q3W (0.668 to 1.264) (0.657 to 1.244) (0.666 to 1.260)

vs chemotherapy patients who did not
crossover

Post-progression: 0.312 0.313 0.275
Patients initially treated with chemotherapy (0.150 to 0.649) (0.151 to 0.650) (0.132 to 0.573)
who crossed over to pembrolizumab 2mg/kg

Q3w

vs chemotherapy patients who did not
crossover

Source: Company’s response to ERG clarification letter, adapted from table 1

Suitability of the IPCW method

The company explains that IPCW is an unsuitable method due to the relatively small number

of patients in KEYNOTE-002 and the high proportion of patient crossover. The ERG agrees
that these are important limitations of the IPCW method; both the RPSFT and the two-stage
methods are more appropriate for adjusting data affected by treatment switching when the

sample size is small and when there is a relatively large proportion of patient crossover.

Suitability of the two-stage method

Given the weaknesses of the RPSFT and IPCW methods, the company also considered the
use of the two-stage method to adjust for crossover. Two models were run for the two-stage
crossover adjustment analysis: a simple model accounting for ECOG performance status
and a model accounting for all potentially relevant prognostic markers that could differ
between patients in the pembrolizumab 2mg/kg Q3W arm and patients who crossed over to
pembrolizumab 2mg/kg Q3W from chemotherapy (i.e. ECOG performance status, tumour
size, LDH, BRAF status, melanoma stage and age). The latter model was the method that
the company argued was most appropriate as it was considered to provide a more

conservative estimate of OS than the simple model. There are two main arguments for this:

¢ The two-stage method is valid when switching occurs after a specific disease-related
time-point (i.e. disease progression) if relevant confounders are measured until this
point; the ERG agrees with the company that this is an appropriate approach for
KEYNOTE-002 (assuming that the confounders accurately capture all prognostic
markers that differ between patients who do and who do not crossover on disease
progression)

e Adjusted OS obtained for the chemotherapy arm can be validated using an external
data source, in this instance, the Korn algorithm.43 This procedure generates an OS
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curve that reflects the characteristics of patients in the chemotherapy arm of the
KEYNOTE-002 trial, which can be compared to the two-stage adjusted OS data. The
high degree of similarity (as shown in figure 32 of the CS) between the two curves
suggests that the two-stage approach is a suitable method to use for these data. The
ERG considers that comparing the adjusted OS data to data generated using the
Korn algorithm* is an appropriate method for assessing the validity of the adjusted
OsS.
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4.5 Critique of the adverse event data

As per information regarding clinical efficacy results, the safety results provided in the main
body of the CS focused on the anticipated licensed dose of pembrolizumab 2mg/kg Q3W.
For completeness, the company also presented data for the 10mg/kg Q3W dose in appendix
13 of the CS. The majority of AE evidence is derived from the KEYNOTE-002 trial.

4.5.1 Adverse event data collected
For KEYNOTE-002, data were presented for the following broad types of AEs (see table 47
of CS):

e Patients with one or more AE, Grade =3 AE or serious AE (SAE)

LTS

o Drug-related (i.e. considered “possibly,” “probably,” or “definitely” related to study
medication by the local investigator) AEs: any Grade, Grade =23 AEs and SAEs

e AEs, drug-related AEs, SAEs and serious drug-related AEs leading to treatment
discontinuation

e Death.

In addition, the company reported specific AE data in relation to the following:

e Common AEs (i.e. incidence 215% in either treatment arm, text of CS)

e Any Grade AEs (incidence =210 % in either treatment arm in appendix 11 [table 1] of
CS)

e Grade 23 AEs (incidence 21% in either treatment arm, text and table 48 of CS)
e Drug-related AEs with incidence 210 % in either treatment arm (text of CS)

e Drug-related Grade 23 AEs with incidence 210 % in either treatment arm (text and
table 49 of CS)

e Adverse events of special interest (AEOSI) including potentially immune-related AEs
(text and tables 50 and 51 of CS)

e Selected pre-specified AEs of potential immune aetiology (table 52 of CS).

The ‘All Patients as Treated’ (APaT) population was used for the analysis of safety data in
KEYNOTE-002. Additional AE data are provided in the CS from the supportive KEYNOTE-
001 (Part B2) RCT and non-random KEYNOTE-001 (Part B1) study. The main body of the
CS also includes a brief descriptive paragraph comparing treatment-related AEs
experienced by patients in KEYNOTE-006 treated with pembrolizumab (10mg/kg Q2W and
10mg/kg Q3W) and ipilimumab. Since the ERG considers data from KEYNOTE-002 are
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most relevant to the decision problem these findings are summarised by the ERG in

Appendix 4.

4.5.2 Adverse event data reported in KEYNOTE-002

From the data summarised in Table 21, the ERG notes that the following types of AEs were
all notably fewer in the pembrolizumab 2mg/kg Q3W arm than in the chemotherapy arm:
Grade 23 AEs, any Grade drug-related AEs, drug-related Grade =23 AEs and drug-related
AEs leading to discontinuation of treatment. Only serious AEs (SAEs) and death were
notably more common in the pembrolizumab 2mg/kg 2QW arm than in the chemotherapy
arm. However, drug-related SAEs were marginally fewer in the 2mg/kg Q3W pembrolizumab
arm than in the chemotherapy arm. Despite deaths from AEs being reported by around 5%
to 6% of all participants, only one death (in the pembrolizumab 2mg/kg Q3W arm) was

considered to be drug-related.

Table 21 Broad types of adverse events reported in KEYNOTE-002

Type of adverse event Pembrolizumab Pembrolizumab Chemotherapy
2mg/kg Q3W 10mg/kg Q3W n=171
n=178 n=179

Patients with one or more AEs (any Grade)

172 (96.6%)

178 (99.4%)

167 (97.7%)

Grade 23 AE

83 (46.6%)

79 (44.1%)

88 (51.5%)

Any grade drug-related AE

121 (68.0%)

133 (74.3%)

138 (80.7%)

Drug-related Grade 23 AE

20 (11.2%)

25 (14.0%)

45 (26.3%)

SAE

79 (44.4%)

66 (36.9%)

57 (33.3%)

Serious drug-related AE 14 (7.9%) 20 (11.2%) 17 (9.9%)
Death from SAE 11 (6.2%) 8 (4.5%) 8 (4.7%)
Drug-related AE leading to death 1 (0.6%) 0 (0.0%) 0 (0.0%)
AE leading to discontinuation 18 (10.1%) 26 (14.5%) 20 (11.7%)
Drug-related AE leading to discontinuation 5 (2.8%) 12 (6.7%) 10 (5.8%)
SAE leading to discontinuation 15 (8.4%) 20 (11.2%) 14 (8.2%)
Serious drug-related AE leading to discontinuation 5 (2.8%) 8 (4.5%) 4 (2.3%)

AE=adverse event; SAE=serious adverse event
Source: CS, adapted from appendix 13 (table 1)

Anaemia and fatigue were the most common Grade =3 AEs in the pembrolizumab 2mg/kg
Q3W arm and in the chemotherapy arm in KEYNOTE-002. The most common drug-related
Grade =3 AEs occurring in at least 1% of patients in the pembrolizumab 2mg/kg Q3W arm
also included fatigue (1.1%) as well as generalised oedema (1.1%) and myalgia (1.1%).
Common Grade 23 AEs occurring in at least 3% of participants in the chemotherapy arm,
included anaemia (5.3%), fatigue (4.7%), leukopenia (3.5%) and neutropenia (3.5%) with
many other Grade =3 AEs occurring in at least 1% of the population. The company notes

that Grade =23 AEs were more common in the chemotherapy arm of KEYNOTE-002 than
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previously reported in single-agent chemotherapy studies. This is attributed to the fact that

patients were more heavily pre-treated in this trial than in previously reported studies.

4.5.3 Adverse events and immune-related adverse events by
pembrolizumab dose in KEYNOTE-002

Although the company states the safety profile was not notably different between patients by
dose, the ERG observes from Table 21 that most AEs other than SAEs, death from SAEs
and drug-related AEs leading to death occurred with lower frequency in the 2mg/kg Q3W
arm compared with 10mg/kg arm. All AEOSIs occurred at a lower frequency in the 2mg/kg
Q3W arm compared with 10mg/kg arm (Table 22). The ERG considers that this finding may
suggest that a higher dose of pembrolizumab results in a greater likelihood of AEs and/or
that it simply reflects the longer exposure to the drug in the 10mg/kg Q3W arm in the trial
(Table 23). Alternatively, differences may be occurring simply by chance, which may explain
the notably higher proportion of SAEs and deaths in the 2mg/kg Q3W arm compared with
the 10mg/kg Q3W arm.

Table 22 Broad types of adverse events of special interest reported in KEYNOTE-002

Type of adverse event Pembrolizumab Pembrolizumab Chemotherapy
2mg/kg Q3W 10mg/kg Q3W n=171
n=178 n=179
Patients with one or more AEOSIs (any Grade)* 29 (16.3%) 35 (19.6%) 3(1.8%)
Grade 23 AEQS| 5 (2.8%) 13 (7.3%) 1 (0.6%)
Any grade drug-related AEOSI 23 (12.9%) 30 (16.8%) 0 (0.0%)
Drug-related Grade 23 AEQSI 4 (2.2%) 12 (6.7%) 0 (0.0%)
Serious AEOSI 8 (4.5%) 10 (5.6%) 2 (1.2%)
Serious drug-related AEOSI 6 (3.4%) 9 (5.0%) 0 (0.0%)
Death from AEOSI 0 (0.0%) 0 (0.0%) 0 (0.0%)
Drug-related AEOSI leading to death 0 (0.0%) 0 (0.0%) 0 (0.0%)
AEOSI leading to discontinuation 2 (1.1%) 9 (5.0%) 1 (0.6%)
Drug-related AEOSI leading to discontinuation 2 (1.1%) 9 (5.0%) 0 (0.0%)
Serious AEOSI leading to discontinuation 2 (1.1%) 7 (3.9%) 1 (0.6%)
Serious drug-related AEOSI leading to discontinuation 2 (1.1%) 7 (3.9%) 0 (0.0%)
AEOSI=adverse event of special interest
Source: CS, adapted from appendix 13 (table 6)
*These are also cited as immune-related AEs in the CS (section 14.3.1)
Table 23 Exposure to treatment reported in KEYNOTE-002
Exposure, days Pembrolizumab Pembrolizumab Chemotherapy
2mg/kg Q3W 10mg/kg Q3W n=171
n=178 n=179

Median (range)
Mean (SD)

112.5 (1 to 499)
144.2 (107.7)

145 (1 to 505)
157.0 (115.1)

61 (1 to 335)
75.5 (66.4)

Source: CS, adapted from appendix 13 (table 1)
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Specific types of immune-related AEs specified in the CHMP (with incidences of these AEs
in KEYNOTE-002) include:

¢ Pneumonitis 1.7% in both pembrolizumab arms

e Colitis: 1.1% in the pembrolizumab 2mg/kg 3QW arm and 1.7% in the
pembrolizumab 10mg/kg 3QW arm

¢ Endocrinopathies including hyperthyroidism, hypophysitis and hypothyroidism: 3.9%,
0.6% and 6.2% respectively in the pembrolizumab 2mg/kg 3QW arm and 1.1%, 0.6%
and 8.4%respectively in the pembrolizumab 10mg/kg 3QW arm

e Hepatitis: 1.1% in both arms of pembrolizumab

¢ Nephritis: 0.6% in both arms of pembrolizumab;

e Uveitis: 0.6% in the pembrolizumab 10mg/kg 3QW arm only

e Pancreatitis: 0.6% in the pembrolizumab 2mg/kg 3QW arm only
e Severe skin reactions: 1.1% in both pembrolizumab arms

e Myositis: 0.0% in both arms.

The company reports that immune-related AEs were typically Grade <2 in severity. They
were also reported to be generally reversible with treatment discontinuation and use of
corticosteroids. As shown in Table 22, AEOSIs leading to discontinuation (including serious
AEOSIs, drug-related AEOSIs and serious drug-related AEOQOSIs) constituted a small
proportion of all patients with AEOSIs in the pembrolizumab 2mg/kg Q3W arm.

As the company explains in the CS, the primary method of assessing immune-related AEs in
KEYNOTE-002 was the analysis of AEOSIs. The list of terms is updated periodically based
on emerging pembrolizumab safety data. Immune-related AEs pre-specified prior to the start
of KEYNOTE-002 (and the incidence of these AEs in pembrolizumab 2mg/kg,
pembrolizumab 10mg/kg and chemotherapy arms respectively) were as follows:

e Grade 23 diarrhoea and Grade 22 colitis (1.7%, 2.8%, 0.0%)
e Grade 23 hyperthyroidism, hypophysitis and hypothyroidism (0.6%, 0, 0)
e Grade =2 pneumonitis (0.0%, 1.7%, 0.0%)

e Grade 23 rash (no events in any arm).

For these AEs, p-values and 95% confidence intervals for between-treatment differences in

the percentage of patients with Tier-1 events was calculated using the stratified Miettinen
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and Nurminen method. No statistically significant differences were reported between either

arm of pembrolizumab and chemotherapy.

4.5.4 Summary of adverse event data

Overall, the company concludes that the AE data suggest that the safety profile of patients
treated with pembrolizumab 2mg/kg Q3W is acceptable and compares favourably to
chemotherapy. The ERG concurs with the company’s conclusion. The ERG has received
clinical advice that the AEs experienced with chemotherapy treatment fit within well-
established algorithms for cytotoxic chemotherapy in acute oncology services. In contrast,
AEs with pembrolizumab are still relatively unfamiliar to those working in acute oncology
services; however, some AEs have become more common as a result of treatment with
ipilimumab. Managing colitis and endocrinopathies requires the involvement of specialities

other than oncology.
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4.6 Critique of the health related quality of life data

HRQoL data are only presented from the KEYNOTE-002 trial. Assessments were made
using both the condition specific European Organisation for Research and Treatment
Cancer Quality of Life Questionnaire (EORTC QLQ-C30) questionnaire and the generic
EuroQoL EQ-5D questionnaire. Patient reported outcomes were assessed at the following
time points: baseline-cycle 1 (week 0), cycle 2 (week 3), cycle 3 (week 6), cycle 5 (week 12),
cycle 9 (week 24); cycle 13 (week 36), end of chemotherapy/pre-crossover,
discontinuation/end of treatment and once post-progression at the safety follow up
(approximately 30 days after the last dose of study drug or before the initiation of a new
antineoplastic treatment, whichever occurred first). EQ-5D data were used to inform the cost
effectiveness analyses and thus not reported by the company in the clinical section of the
CsS.

Score changes from baseline and the proportions of improvement/deterioration at week 12,
as measured by the EORTC QLQ-C30 global health status/quality of life score, are
described as an “exploratory endpoint” and presented as evidence for clinical effectiveness

in section 4.7 and in appendix 27 of the CS.

At week 12, statistically significant improvements in the global health status/quality of life
scale of the EORTC QLQ-C30, as observed by a lower reduction in the least squares mean
change from baseline, were reported for pembrolizumab 2mg/kg Q3W compared to
chemotherapy. The difference in least squares mean change from baseline at week 12 in
HRQoL assessed with EORTC QLQ-C30 was 6.5 (95% CI 1.53 to 11.53, p=0.011) for
pembrolizumab 2mg/kg Q3W vs chemotherapy. A similar finding was reported for
pembrolizumab 10mg/kg Q3W compared with chemotherapy (6.6; 95% CI 1.65 to 11.50),
p=0.009). There were no statistically significant differences between the pembrolizumab
arms: 0 (95% CI -4.75 to 4.83, p=0.986).

The CS does not report response rates for the EORTC QLQ-C30 questionnaire. However, in
the CSR it is reported:

- § (page 126 of CSR) For this reason

I (page 130 of CSR).
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The company concludes that, overall, the EORTC QLQ-C30 results suggest that there is
less of a decrease from baseline in a patient’s global health status/quality of life when
treated with pembrolizumab 2mg/kg 3QW compared with chemotherapy. However, the
company does also state that a score change of 10 points is considered clinically

|44

meaningful.”® Hence the ERG notes that no clinically meaningful difference in HRQoL as

measured by the EORTC QLQ-C30 was observed.
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4.7 Conclusions of the clinical effectiveness section

The majority of the evidence submitted by the company that is relevant to the NICE scope
and the company’s decision problem is from the KEYNOTE-002 trial. The CS is focussed on
the clinical evidence supporting the use of pembrolizumab 2mg/kg Q3W since this is the
anticipated licensed dose. Analysis of data currently available from KEYNOTE-002 and
KEYNOTE-001 (Part B2) suggest that pembrolizumab 2mg/kg Q3W is no more or less
efficacious than pembrolizumab 10mg/kg Q3W. However, the ERG cautions that the number
of patients in each arm of the KEYNOTE-002 trial is relatively small and the time period for
which the majority of the data are available is relatively short, making it difficult to
conclusively determine that the two doses of pembrolizumab are of equal efficacy.

In KEYNOTE-002, pembrolizumab 2mg/kg Q3W was superior to chemotherapy measured
by PFS rates at 6 months (IRO: 34.3% vs 15.6%; INV: 38.9% vs 15.2%). Statistically
significant differences in median OS between pembrolizumab 2mg/kg Q3W and
chemotherapy were only reported after adjusting OS data for treatment crossover. An
improvement in median OS for pembrolizumab 2mg/kg Q3W of 3.5 months using the two-
stage method (all covariates) was demonstrated. This method of adjustment is the preferred
approach of the company and the ERG. Although pembrolizumab is an anti-PD-1 agent, a
treatment effect was observable in patients treated with pembrolizumab 2mg/kg regardless
of PD-L1 status and the subgroup effect for PD-L1 status was not found to be statistically
significant for either PFS or OS for pembrolizumab 2mg/kg vs chemotherapy.
Pembrolizumab 2mg/kg Q3W compares favourably to chemotherapy in terms of its safety
profile with fewer AEs and drug-related AEs (of any Grade, Grade =3 and leading to
discontinuation of treatment). Immune-related AEs were reported by 16.3% of patients in the
pembrolizumab 2mg/kg arm, most of which were reported to be generally reversible with

treatment discontinuation and the use of corticosteroids.

While none of the participating treatment centres in KEYNOTE-002 were located in the UK
and despite a trial population with relatively advanced melanoma, the ERG considers that
the patient population, and therefore the trial findings, are likely to be generalisable to
patients who are refractory to ipilimumab in England. While both the company and the ERG
have assessed the trial to have an overall low risk of bias, it should be noted that
KEYNOTE-002 is an ongoing Phase Il trial lacking mature OS data with a relatively high
proportion of treatment crossover from chemotherapy to pembrolizumab (48% to either
dose). Thus the ERG urges caution in interpreting these OS findings and considers that only
when more mature OS data become available will the true effect between treatments be
estimated.
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5 ECONOMIC EVALUATION

5.1 Introduction

This Section provides a structured critique of the economic evidence submitted by Merck
Sharp & Dohme in support of the use of pembrolizumab for treating unresectable, metastatic
melanoma after progression with ipilimumab and, if BRAF mutation-positive, a BRAF or
MKE inhibitor. The two key components of the economic evidence presented in the CS are
(i) a systematic review of the relevant literature and (ii) a report of the company’s de novo
economic evaluation. The company also provided an electronic copy of their economic

model that was developed in Microsoft Excel.

5.2 The company’s review of cost effectiveness evidence

5.2.1 Objective of cost effectiveness review

The company undertook a search to identify studies reporting the cost effectiveness of
pembrolizumab, compared with other therapies, for the treatment of patients with advanced
melanoma who have progressed following treatment with ipilimumab. Details of the search
strategies employed by the company are included in appendix 15 of the CS. The databases
and the initial time horizon for each search are summarised in Table 24. In all cases the

searches were updated in March 2015.

Table 24 Database search details

Database searched Initial time horizon*
Medline (via OVID SP) 1946 to 21 July 2014
Medline In-process (via OVID SP)

EMBASE 1975 to 24 September 2014
The Cochrane Library (including the NHS EED and HTA databases) Searches to 17 July 2014
Econ-Lit 1866 to June 2014

* An updated search of all databases was undertaken in March 2015
EED=economic evaluation database; HTA=health technology assessment

Hand searches were also performed from several databases: the American Society of
Clinical Oncology (ASCO), European Society for Medical Oncology (ESMO) and
International Society For Pharmacoeconomics and Outcomes Research (ISPOR)
conferences. These searches were constrained to the most recent 2 years (from July 2014)
and updated searches were carried out in March 2015. In addition, the NICE website*® was

searched to identify relevant information from previous company submissions.
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5.2.2 Eligibility criteria used in the study selection
The company’s inclusion/exclusion criteria used in the study selection are presented in

Table 25. The ERG is satisfied that these criteria are relevant to the decision problem.

Table 25 Economic evaluation search inclusion/exclusion criteria

Parameter Inclusion criteria Exclusion criteria

Population Patients with advanced melanoma previously treated with | None
ipilimumab

Interventions Any medical treatment of advanced melanoma, or best Non-pharmacological interventions
supportive care, no treatment or placebo

Outcomes Studies including a comparison of costs between the Cost-only outcomes (without a cost-
intervention and comparator arms. Results should also minimisation argument, e.g. burden of
include either incremental QALYs (or another measure of | illness studies)

health outcome/clinical effectiveness), or be structured
with a cost minimisation argument

Study type Full economic evaluations, comparing at least two Reviews (systematic or otherwise),
interventions in terms of cost consequence, cost letters and comment articles
minimisation, cost effectiveness, cost utility or cost
benefit

Publication type Economic evaluations Burden of illness studies

Language Studies for which a full text version is available in English | Not available in English

restrictions

Other Studies must present sufficient detail of the methodology | Studies that fail to present sufficient
used and provide extractable results methodological detail, such that the

methods cannot be replicated or
validated.

Studies that fail to present extractable
results

Source: CS, adapted from table 57

5.2.3 Included and excluded studies

No relevant studies were identified by the company.

5.2.4 Conclusions of the cost effectiveness review

The company suggests that the lack of relevant studies can be explained by the fact that a
positive NICE recommendation for the use of ipilimumab for previously untreated
unresectable melanoma (TA319%) was published in July 2014, less than a year before the
CS for this appraisal was sent to NICE.

5.3 ERG critique of the company’s literature review
The ERG is satisfied with the company’s search strategy and stated inclusion/exclusion

criteria and is confident that the company did not miss any relevant published papers.

The ERG acknowledges that the company reports the methods and results for searches
carried out to identify HRQoL associated with advanced melanoma as well as resource
requirements and costs associated with the treatment of advanced melanoma. The ERG

considers these details to be very helpful.
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5.4

5.4.1 NICE reference case checklist

Overview of manufacturer’s economic modelling

Table 26 NICE Reference case checklist completed by ERG

Attribute

Reference case*

Does the de novo economic evaluation match the
reference case?

Defining the decision
problem

The scope developed by NICE

The company’s model focuses on pembrolizumab 2mg/kg
Q3W, which is the anticipated licensed dose

Comparator(s)

As listed in the scope developed by
NICE

Yes

Perspective on
outcomes

All direct health effects, whether for
patients or, when relevant, carers

Patient related direct health effects are considered. No
impact on carers has been considered in the model

Perspective on costs

NHS and PSS

Partial. The model only includes NHS costs. Personal
Social Service costs have not been considered

Type of economic
evaluation

Cost-utility analysis with fully
incremental analysis

Cost effectiveness analysis

Time horizon

Long enough to reflect all important
differences in costs or outcomes
between the technologies being
compared

Yes — 30 year time horizon

Synthesis of evidence
on health effects

Based on systematic review

No — data have primarily been taken from a single clinical
trial

Measuring and valuing
health effects

Health effects should be expressed
in QALYs. The EQ-5D is the
preferred measure of HRQoL in
adults

Yes — health effects are expressed in QALYs and the EQ-
5D instrument has been used to collect HRQoL data

Source of data for
measurement of
HRQoL

Reported directly by patients and/or
carers

Yes - HRQoL data were collected as part of the
KEYNOTE-002 trial. Mixed international trial population
may show heterogeneity of response

Source of preference
data for valuation of
changes in HRQoL

Representative sample of the UK
population

Yes

Equity considerations

An additional QALY has the same
weight regardless of the other
characteristics of the individuals
receiving the health benefit

All QALY estimated by the economic model have the
same weight

Evidence on resource
use and costs

Costs should relate to NHS and
PSS resources and should be
valued using the prices relevant to
the NHS and PSS

Yes - NHS costs, valued at relevant prices, have been
used. PSS costs are not included in the model

Discounting

The same annual rate for both
costs and effects (currently 3.5%)

Benefits and costs have been discounted at the 3.5% rate

HRQoL=health related quality of life; QALY =quality adjusted life year
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5.4.2 Drummond checklist

Table 27 Critical appraisal checklist for the economic analysis completed by the ERG

; Critical

Question appraisal ERG comment

Was a well-defined question posed in Yes -

answerable form?

Was a comprehensive description of the Yes -

competing alternatives given?

Was the effectiveness of the programme or Partially Interim analysis of trial OS data after only 12 months

services established? follow-up, and allowing crossover between treatment
arms, prevents a direct comparison of survival without
crossover adjustment, and reduces discriminatory power

Were all the important and relevant costs and | Yes -

consequences for each alternative identified?

Were costs and consequences measured Yes -

accurately in appropriate physical units?

Were the cost and consequences valued Yes -

credibly?

Were costs and consequences adjusted for Yes -

differential timing?

Was an incremental analysis of costs and Yes -

consequences of alternatives performed?

Was allowance made for uncertainty in the Yes -

estimates of costs and consequences?

Did the presentation and discussion of study Yes -

results include all issues of concern to users?
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5.4.3 Description of company’s economic model

The company has developed a de novo economic model to allow the comparison of two
treatment regimens, pembrolizumab 2mg/kg Q3W and chemotherapy/best supportive care
(BSC). A schematic of the company’s submitted economic model is provided in the CS and
is reproduced in Figure 3. It is a partitioned survival model which comprises three mutually
exclusive health states: pre-progression (progression-free survival [PFS]), post-progression
and death. All patients enter the model in the pre-progression state. At the beginning of each
time period patients can either remain in the same health state or progress to a worse health
state, i.e. patients in the pre-progression state can move to either the post-progression
health state or death health state, whilst patients in the post-progression state can only
move to the death health state. Estimates of OS and PFS are based on survival data from
the KEYNOTE-002 clinical trial. The proportion of patients in the post-progression state is

estimated as the difference between OS and PFS.
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Figure 3 Schematic of company’s model
Source: CS, figure 25

Patients receive either pembrolizumab 2mg/kg Q3W or chemotherapy/BSC until
progression. The chemotherapy/BSC arm is modelled based on chemotherapy of
investigators’ choice as observed in the KEYNOTE-002 clinical trial. Treatment switches to
subsequent therapies are not modelled. The pre-progression and post-progression health
states are associated with specific treatment, resource utilisation and AE costs. Time-to-
death sub-states are used to capture patients’ HRQoL as a function of length of time until
death (<30 days, 30-89 days, 90-179 days and =180 days to death).

The model has been developed in Microsoft Excel and employs a cycle length of 1 week (no

half-cycle correction). The time horizon is 30 years and health effects are measured in
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QALYs. The perspective is that of the NHS and cost and outcomes are discounted at an

annual rate of 3.5%.

Variants of the company’s model structure have been used in the modelling of metastatic
oncology for numerous STAs, including three recent NICE STAs which considered
advanced melanoma (TA268,* TA269% and TA321').

5.4.4 Population

The model parameters used to define baseline patient characteristics have been estimated
using a weighted average of values from the control and the pembrolizumab 2mg/kg Q3W
arms of the KEYNOTE-002 trial. At baseline, the average patient age is 60 years, 60.7% are
male and 44.5% have an ECOG score of 1. Just over 93% of patients have stage IV cancer

and, for 82.2% of the patients, cancer has been categorised as being metastatic stage M1c.

5.4.5 Intervention and comparator technology
Pembrolizumab was implemented in the model in line with the anticipated licence and dose,

i.e. 2mg/kg Q3W as an IV infusion over 30 minutes.

In the KEYNOTE-002 trial the comparator arm was chemotherapy of investigator’s choice
which, in the CS, is referred to as BSC. The chemotherapy/BSC components, dose and
dosing schedule used in the model are shown in Table 28.
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Table 28 Comparator components, dose and dosing schedule

Chemotherapy Proportion of Administrations*

i 0,
(=) ?l?lt—il\?rlllt(s)'lgé-)OOZ) Days Period Length of Frequency

between (days) breaks (days) (cycles)

Dacarbazine 26.3 21 Indefinite - Q3w
(1000mg/m2)
Paclitaxel 16.4 7 42 14 Q1w
(175mg/m2)
Paclitaxel (in 24.6 7 42 14 Q1w
combination with
carboplatin)
(175mg/m2)
Carboplatin 7.6 21 Indefinite - Q3w
(AUC=b)
Temozolomide 25.1 28 Indefinite - Q4w
(1000mg/m2)

AUC=ar§a under the curve; Q1W=every week; Q3W=every three weeks; Q4W=every for weeks
*TA268
Source: CS, adapted from tables 73, 74 and 75

5.4.6 Perspective, time horizon and discounting

The company states that the economic evaluation is undertaken from the perspective of the
NHS and Personal Social Services. The time horizon is set at 30 years and, in line with the
NICE Methods Guide to Technology Appraisal,*® both costs and outcomes are discounted at
3.5%.

5.4.7 Treatment effectiveness

It is stated in the CS that the company’s modelling approach relies on data from the
KEYNOTE-002 trial and, as a consequence, the effect of ‘tumour flare’, which will lead to
longer post-progression survival, has not been incorporated. The company states that this

means that their approach to modelling is conservative.

The description contained within the CS as to how trial data have been incorporated into the
model is considered by the ERG to be unclear. This summary, therefore, is based on an

examination of the company’s model.

Progression-free survival

Progression-free survival for patients receiving pembrolizumab 2mg/kg Q3W was modelled
using data from the KEYNOTE-002 clinical trial up to 13 weeks, after which PFS was
modelled by fitting a Gompertz model. In the chemotherapy/BSC arm KEYNOTE-002 K-M
data were used without modification up to 62 weeks, after which all patients were assumed

to have died.
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Overall survival
For pembrolizumab 2mg/kg Q3W, KEYNOTE-002 trial data were used directly for the first

year. The period encompassing year 2 until year 10 was modelled using long-term

ipilimumab survival data (reported by Schadendorf et al 2015).*’ For the remainder of the
model period (years 11 to 30) Balch et al 2001*® registry analysis data were used to
represent melanoma survival, and background mortality data from the UK Office for National
Statistics Life Tables*® were also applied.

For the chemotherapy/BSC arm, ‘uncrossed’ KEYNOTE-002 trial data were used for the first
year. Thereafter OS was modelled by applying the hazard ratio (0.63) obtained by
comparing the simple two-stage (all covariates) crossover adjusted comparator arm data
with pembrolizumab 2mg/kg Q3W data over the first year of the trial to the pembrolizumab
2mg/kg Q3W OS projection.

Modelled time-on-treatment for all treatments

Patients are only assumed to receive treatment during the PFS period. Dose adjustments
were made to account for those patients who stop taking therapy early due to toxicity.
Information presented in the company’s model (sheet entitled ‘Dosing’, cells D74 and D75)
shows that it has been assumed that 87.5% of patients in the pembrolizumab 2mg/kg Q3W
arm, and 70.8% of patients in the chemotherapy/BSC arm, receive the expected dose. The

remaining patients receive no therapy.

5.4.8 Health related quality of life

Health related quality of life data, using the EQ-5D instrument, were collected as part of the
KEYNOTE-002 trial at nine time points: baseline (week 0), week 3, week 6, week 12, week
24, week 36, end of chemotherapy/pre-crossover, discontinuation/end of treatment, and
safety follow-up (approximately 30 days after the last dose of study drug or before the
initiation of a new antineoplastic treatment, whichever came first). Data from the FAS
population (second interim analysis data set [May 2014]) were analysed. The proportion of
missing EQ-5D data was less than 10%. None of the sites involved in the KEYNOTE-002
trial were based in the UK (48.9% of patients in the pembrolizumab 2mg/kg Q3W group and
54.2% in the control group were treated in US centres). However, the UK time trade off

value set™ was used to calculate utility values.

Analyses showed that there was no statistically significant difference in baseline utilities
across the three treatment arms (pembrolizumab 2mg/kg Q3W, pembrolizumab 10mg/kg

Q3W and the chemotherapy group). HRQoL was age-adjusted using the utility decrement of
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0.0038 that has been calculated by Kind et al.** Based on the baseline age of patients
included in the KEYNOTE-002 trial, this decrement was applied annually from the age of 60

to 75 to reflect the natural decrease in utility associated with increasing age.

The utility values used in the model are based on time to death rather than disease status
(i.e. progression-free or progressed). The company notes that analysis shows that, in terms
of mean utility, there is very little difference between the score associated with PFS and that
associated with progressed disease (0.74 and 0.68 respectively). The company considered
that utility values based on disease status could not adequately capture the decline in
HRQoL experienced by patients with advanced melanoma in the final months of life.

Time to death is categorised into the following groups:
e 180 or more days to death
e 90to 179 days to death
¢ 30 to 89 days to death

e under 30 days to death.

Patient EQ-5D scores collected during each time category are used to estimate the mean
utility associated with that category. In the base case, the analyses for the intervals relating
to time to death less than 180 days employed data that were associated with a known death
date. However, for the category of 180 or more days to death all patients, including censored

patients, were included in the analysis.

Table 29 Mean EQ-5D utility scores by time to death

Time to death Number of Number of Mean EQ-5D Standard 95% ClI
(days) patients records score error

Non-missing EQ-5D index score
>180* 225 773 0.78 0.01 0.76 t0 0.79
90-179 65 116 0.62 0.03 0.57 t0 0.67
30-89 64 84 0.52 0.03 0.45t0 0.58
<30 25 26 0.42 0.07 0.28 to 0.56

*This group also includes patients who did not die within the trial, who may have reported EQ-5D at any time
Source: CS, appendix 20 (table 4)

The company carried out a systematic review to identify studies reporting HRQoL for

patients with advanced melanoma. Eleven studies'®>#%*

were identified. The company points
out that the published sources seem to report higher values than those estimated using
KEYNOTE-002 data and suggests that this may be due to the poorer prognosis of patients

included in their trial.
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Disutility associated with adverse events

Although detail is not included in the CS, figures in the company’s model show that, in the
base case, one-off utility decrements have been applied in the first cycle of treatment. The
figures have been calculated from the proportion of the cohort in the KEYNOTE-002 trial
experiencing an AE and the utility decrement associated with that AE (Beusterien et al*®).
The decrement associated with pembrolizumab 2mg/kg Q3W treatment is -0.00123 and the
decrement associated with chemotherapy/BSC is -0.00065.

5.4.9 Resources and costs

Therapy costs

The list price for pembrolizumab 2mg/kg Q3W, pending confirmation from the Department of
Health, is £1,315 per 50mg vial. However, the company is offering a patient access scheme
(PAS) discount of ] which reduces the cost per 50mg vial to £}

The drug costs associated with chemotherapy/BSC were based on the level of
chemotherapy usage in the comparator arm of the KEYNOTE-002 clinical trial, namely the
proportion of patients assumed to be receiving different active therapies and the average
dose administered per active treatment. These data were combined with published drug

costs (Table 30). The company’s base case analysis has assumed no vial sharing.

Table 30: Chemotherapy/BSC drug costs

Treatment Drug cost (no vial sharing)

Dacarbazine £58.04
Paclitaxel £29.24
Carboplatin £116.21
Paclitaxel (in combination with carboplatin) £29.24
Interferon alfa-2b £41.55
Vindesine £156.60
Temozolomide £187.98

Source: CS, Table 77

Administration costs

Administration costs have been sourced from NHS Reference Costs 2013/14% and are
shown in Table 31.
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Table 31 Drug administration costs

Treatment Type of administration (NHS Daycase or Cost
reference costs 2013/2014)% outpatient?
Pembrolizumab 2mg/kg Q3W Simple chemotherapy (SB122) Daycase £245.17
Dacarbazine Complex chemotherapy (SB132) Daycase £316.95
Paclitaxel Complex chemotherapy (SB132) Daycase £325.95*
Paclitaxel (in combination with carboplatin) Complex chemotherapy (SB132) Daycase £325.95*
Carboplatin Complex chemotherapy (SB132) Daycase £316.95
Temozolomide Oral chemotherapy Outpatient (first £136.48
visit only)

*Weighted average to reflect the cost associated with subsequent elements of the chemotherapy cycle of systemic therapies
requiring more than one administration per cycle
Source: CS, table 79

Health state unit costs and resource use

Resource use data collected as part of the MELODY study®® have been used by the
company to estimate health state costs. These data have previously been used in a model
developed as part of the STA considering the use of ipilimumab for patients with previously
treated advanced (unresectable or metastatic) melanoma (TA268).*> The company notes
that although these data are probably out of date they are the most appropriate as no
alternative information sources were identified during the search for economic literature.
Depending on the health state that patients were in, resource use and frequency were
related to outpatient and inpatient care, home care, radiologic exams and terminal care. Full

details are presented in appendix 25 of the CS.

Adverse event costs

The company’s model includes grade 3 or 4 AEs experienced by more than 3% of patients
and those AEs that were considered to be expensive to manage. Incidence data were taken
from the KEYNOTE-002 trial. The cost of treating thrombocytopenia was taken from NHS
Reference Costs 2013/14% and all other costs were values used in the TA319" model

inflated to 2014 prices (the company did not provide the inflation method used).
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Table 32 Adverse event costs

Adverse event Average cost/patient | Source

Fatigue £200.79

Diarrhoea £491.25

Nausea and vomiting £213.49 | TA319" (inflated to 2014 costs)

Anaemia £376.61

Endocrine disorders £487.17

Neutropenia £629.42

Leukopenia £0.00 | Assumption

Thrombocytopenia £316.00 | NHS Reference Costs 2013/14% (Thrombocytopenia
daycase SA12K)

Hyponatremia £0.00 | Assumption

Platelet count decreased £0.00 | Assumption

Source: CS, table 80

5.4.10 Model validation

Clinical benefit

The company compared outcomes from the KEYNOTE-002 trial with outcomes generated
by their model and found that the percentage of patients who had not progressed at 6
months was similar, albeit slightly higher. The ERG notes that the model employs PFS and
OS trial evidence directly for the first 13 weeks and 12 months respectively.

The company points out that their QALY and survival estimates for patients receiving BSC
are higher than those generated by the company’s model used in the TA268" submission

(ipilimumab for previously treated [unresectable or metastatic] melanoma).

Expert validation

The company reports that the model approach and inputs have been validated by an
external health economist who is a leading expert in health economic practice and
methodology development in the UK as well as a member of a NICE ERG. In addition, the
accuracy of the implementation and programming of the model was verified via the

company’s internal quality control processes using an internal quality control checklist.

54.11 Results included in company’s submission
Predicted (per patient) resource use costs included in the company’s model are presented in
Table 33.
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Table 33 Summary of predicted resource use by category of cost

Cost category Pembrolizumab BSC Incremental Absolute % absolute
2mg/kg Q3W increment increment
Treatment £49,891 £475 £49,417 £49,417 95.86%
Administration £2,913 £1,795 £1,119 £1,119 2.17%
Pre progression £1,891 £1,256 £636 £636 1.23%
Post progression £8,036 £7,934 £102 £102 0.20%
Adverse events £89 £99 -£10 £10 0.02%
Terminal care £4,134 £4,403 -£269 £269 0.52%
Total £66,955 £15,960 £50,995 £51,553 100.00%

BSC=best supportive care

Source: CS, table 87

The incremental cost effectiveness ratio (ICER) generated by the company’s economic
model is presented in Table 34. The model results show that, when compared to
chemotherapy/BSC, use of pembrolizumab 2mg/kg Q3W leads to a lifetime increase in cost
to the UK NHS of £50,995 per patient. However, its use offers an additional 1.188 QALYs
per patient. The resultant ICER for this comparison is £42,923 per QALY gained.

Table 34 Company base case cost effectiveness results (including PAS)

Technologies Total costs Total QALYs Incremental Incremental ICER vs baseline
costs QALYs (QALYSs)
BSC £15,960 1.07 - - -
Pembrolizumab £66,955 2.26 £50,995 1.188 £42,923
2mg/kg Q3W
ICER=incremental cost effectiveness ratio; LYG= life years gained; PAS=patient access scheme; QALYs=quality adjusted life
years

Source: CS, table 82
5.4.12 Sensitivity analyses

Deterministic sensitivity analyses

The company carried out a wide range of deterministic sensitivity analyses. ICERs per
QALY gained were generated using the 5% and 95% confidence interval values for the
variables (except where indicated otherwise). The ICERs per QALY gained for the ten most
influential parameters are shown in Table 35. Three of the four most influential parameters
relate to the way in which the Gompertz model is used to estimate PFS. It can also be seen
that adjusting the hazard ratio from the two-stage (all covariates) crossover model has a

major impact on the size of the ICER per QALY gained.
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Table 35 Results from changing the ten most influential parameters

Parameter adjustment

Difference in

Parameter Lower Upper estimate

PFS Pembrolizumab 2mg/kg Q3W (13weeks+): Gompertz: scale £125,879.35 £28,592.99 £97,286.36
HR from 2 stage crossover analysis £31,864.78 £128,080.27 £96,215.49
PFS Pembrolizumab 2mg/kg Q3W (13weeks+): Gompertz: treatment effect £66,341.31 £30,599.51 £35,741.8
PFS Pembrolizumab 2mg/kg Q3W (13weeks+): Gompertz: shape £44,277.79 £41,637.43 £2,640.36
Cost: deliver simple parenteral chemotherapy at first (day case) £41,961.77 £43,884.36 £1,922.59
Time to death utilities: pembrolizumab 2mg/kg Q3W pooled (>180 days) £44,102.47 £42,356.70 £1,745.77
Pembrolizumab 2mg/kg Q3W: proportion of patients receiving expected dose £42,089.82 £43,712.43 £1,622.61
Cost: after end of intensive follow-up £42,357.68 £43,488.45 £1,130.77
Cost: deliver subsequent elements of a chemotherapy cycle (day case) £43,267.21 £42,578.92 £688.29
Average length of intensive follow-up £43,201.93 £43,867.29 £665.36

HR=hazard ratio; PFS=progression-free survival
Source: Company’s model

Scenario analyses

A wide range of scenario analyses were undertaken to assess the structural and

methodological assumptions implemented in the model. The scenarios that had the most
influence on the ICER per QALY gained (+>£5,000) are shown in Table 36. Thirteen

scenarios are shown in this table and ten of them relate to alterations in the way in which

either PFS or OS is modelled.
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Table 36 Scenario analyses that change the ICER per QALY gained by at least £5,000

Parameter Base case Sensitivity analysis ICER per Difference
QALY gained | from base
case
Base case N/A N/A £42,923 | N/A
Scenarios that increase the base case ICER per QALY gained by >£5,000
Time horizon 30 years 10 years £58,086 +£15,163
Source of utility estimates Time to death utilities from Utilities based on pre and £48,056 +£5,133
KEYNOTE-002 post progression
KEYNOTE-002 data pooled
over 2 arms
Crossover adjustment Two stage approach with full | IPCW approach £47,991 +£5,068
covariate adjustment
Overall survival Three part curve fit (K-M Assuming same relative rate £55,813 +£12,890
during 1% year, years 2 to 10 | of survival as ipilimumab
use Schadendorf et al using MDX010-020 data
20154; data, then Balch et al | from TA268"
4 :
2001 registry data Using HR from KEYNOTE- £61,664 +£18,741
002 two-stage on external
data using gp100 data from
TA268"
Using HR from KEYNOTE- £67,713 +£24,790
002 two-stage on external
data using Korn*® data
PFS curve fit Gompertz Curve fit to K-M data — £61,492 +£18,569
Lognormal
Curve fit to K-M data — Log- £68,078 +£25,155
logistic
Scenarios that decrease the base case ICER per QALY gained by >£5,000
Vial sharing allowed No Yes £37,208 -£5,715
Data set used for Chemotherapy arm from Korn® dataset £33,681 -£9,242
comparator arm KEYNOTE-002 clinical trial Gp100 data from TA268% £33,424 -£9.449
PFS curve fit Gompertz Curve fit to K-M data £33,357 -£9,566
Exponential
Curve fit to K-M data Weibull £35,667 -£7,256

HR=hazard ratio; ICER=incremental cost effectiveness ratio;
Meier data; N/A=not applicable; PFS=progression-free survival; QALY=quality adjusted life year

Source: CS, table 90

Probabilistic sensitivity analyses

ICPW=inverse probability of censoring weighted; K-M=Kaplan

The company undertook probabilistic sensitivity analysis (PSA) to derive the mean ICERs

per QALY gained for pembrolizumab 2mg/kg Q3W vs BSC. PSA was carried out using 1000

iterations of the cost effectiveness model.

The cost effectiveness plane and cost effectiveness acceptability curve (CEAC) for this

comparison are shown in Figure 4 and Figure 5 respectively.
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Figure 4 Scatterplot of PSA results (1000 simulations, with PAS)
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Figure 5 Cost effectiveness acceptability curve

The PSA results show that, compared with BSC, the probability of pembrolizumab 2mg/kg
Q3W being cost effective is approximately 50% at a threshold of £50,000 per QALY gained.
The probabilistic ICER for pembrolizumab 2mg/kg Q3W vs BSC is £67,615 per QALY
gained, which is £24,692 more than the corresponding deterministic ICER (£42,923 per
QALY gained). The company explains that this is due to the uncertainty in the relatively
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short-term PFS data from the KEYNOTE-002 clinical trial which means that in some
samples a substantial proportion of patients are being treated for 20 years or more. The
company considers such a scenario to be unrealistic and notes that the KEYNOTE-006*
trial protocol states that patients should be treated until they have completed 24 months of
treatment with pembrolizumab. On the basis of this protocol, revised cost effectiveness
estimates were generated assuming that patients in the PFS state would stop treatment
after 2 years. This results in deterministic and probabilistic cost effectiveness estimates that
are similar, with the deterministic ICER per QALY gained for the comparison of
pembrolizumab 2mg/kg Q3W and BSC being approximately £10,000 less than the base
case estimate (see Table 37).

Table 37 Cost effectiveness results assuming patients in the progression-free state stop
treatment with pembrolizumab 2mg/kg Q3W after 2 years

Treatment Total costs Total QALYs Incremental Incremental ICER vs baseline
costs QALYs (QALYs)

Deterministic results

Chemotherapy/BSC £15,960 1.07

Pembrolizumab
2mg/kg Q3W £53,698 2.26 £37,738 1.188 £31,764

Probabilistic results

Chemotherapy/BSC £15,497 1.14

Pembrolizumab
2mg/kg Q3W £54,020 2.28 £38,523 1.138 £33,841

ICER=incremental cost effectiveness ratio; LYG=life years gained; QALYs=quality adjusted life years
Source: CS, table 89

The results from the PSA analysis that assumes that patients in the PFS state stop
treatment with pembrolizumab 2mg/kg Q3W after 2 years show that the probability of
pembrolizumab 2mg/kg Q3W being cost effective is 87% at a threshold of £50,000 per
QALY gained.

5.5 Detailed critique of the company’s economic model

5.5.1 Overview

In order to explore the strengths and weaknesses of the decision model submitted by the
company, it is helpful to consider which aspects of the model contribute most to the estimate
of cost effectiveness (as measured by the ICER) of pembrolizumab 2mg/kg Q3W therapy
compared to chemotherapy/BSC.

An analysis of the base case model results reported in the CS shows that 99.1% of the
overall incremental cost is attributable to differences in direct treatment costs (drug

acquisition and administration). This means that only variations in the assumed NHS price of
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pembrolizumab 2mg/kg Q3W can have any meaningful effect on the estimated incremental
cost per patient. The effective NHS price of a new product is determined by the company,
either by its list price or through a PAS agreed with the Department of Health. The remit of
the ERG only extends to checking that the dosing costs have been accurately calculated. In
this appraisal all other cost elements included in the model have no real effect on the size of
the ICER per QALY gained.

Therefore, the major aspect of the model to be considered relates to the patient benefit
claimed by the company as a result of treating patients with pembrolizumab 2mg/kg Q3W
rather than conventional therapies utilised in the control (chemotherapy/BSC) arm,
expressed in terms of additional survival time (OS) and QALYs. In the company’s base case
analysis 72% of this estimated health gain occurs after confirmed disease progression,
mainly in the extended projection period (years 2 to 30), beyond the currently available
follow-up data from the KEYNOTE-002 clinical trial. Thus, the most important element of the
company’s model is the long-term projection of interim clinical trial survival results to obtain
an expected remaining lifetime for the trial population. Since 28% of the estimated health
gain is attributed to the pre-progression phase of the KEYNOTE-002 trial, the analysis of
these data constitutes the second key element of the submitted model worthy of close

attention.

5.5.2 Progression-free survival

Figure 6 shows the KEYNOTE-002 PFS data used to populate the company’s model. In the
pembrolizumab 2mg/kg Q3W arm, K-M trial data are used directly until week 13 (91 days),
and thereafter a Gompertz model is applied to project PFS indefinitely. In the
chemotherapy/BSC arm, the trial K-M data are used directly until the final date when any
patient was observed to be still progression-free (62 weeks), at which point all remaining

patients are presumed to die or to suffer disease progression immediately.

The ERG has tested the use of simple exponential projective models from 90 days in both
arms and obtained good results. In particular, the more parsimonious exponential approach
(one less model parameter) achieves a slightly better fit to the pembrolizumab 2mg/kg Q3W
data than the Gompertz function. Furthermore, the mean and maximum residuals are also
smaller. The Gompertz model tends to over-estimate PFS in the long-term, whereas
truncating the chemotherapy/BSC arm without any projection under-estimates PFS in the
chemotherapy/BSC arm. Therefore, the incremental gain in PFS attributable to

pembrolizumab 2mg/kg Q3W when projected in the long-term is exaggerated by about 30%.
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Figure 6 Progression-free survival data used in company’s model, and K-M data from
KEYNOTE-002 trial

The ERG requested detailed K-M PFS results from the KEYNOTE-002 trial based on
assessment by INV (which is more representative of clinical practice than independent
assessment by IRO) and using an alternative non-informative right-censoring rule to avoid
biasing PFS estimates. Exponential projective models were fitted successfully to both arms
(Figure 7), and indicate that the risk of disease progression is reduced substantially in the

long-term in the pembrolizumab 2mg/kg Q3w arm (NG .

Over the remaining lifetime of patients, the ERG estimates a net extended PFS benefit of
127 days (4.18 months) attributable to pembrolizumab 2mg/kg Q3W compared to 5.35

months in the company base case.

Figure 7 Progression-free survival data (investigator assessment) using revised censoring,
with exponential projection functions fitted to both KEYNOTE-002 trial arms for estimating
PFS beyond 90 days
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5.5.3 Overall survival

The company’s model estimates OS in three time phases, based on three separate data
sources (Figure 8 and Figure 9). The assumptions underlying each segment require
justification, and the methods used in their implementation require careful consideration.

1.0
A
09
------ Comparator projection
os4. . |- Pembrolizumab projection
—— Comparator. KEYNOTE-002 trial data adjusted for crossover
- KEYNOTE-002 dute —— Pembrolizumab KEYNOTE-002 trial data
-g 0.7
)
5086
:
S 05 v
3 € >
3 4 Schadendor analysis
304
» \
3 \
@
6 03 t
AJCC ragistry analysis {2001) + background mortality
0.2
0.1 RES—
0.0 - e e e e e aora
0 5 10 15 20 25 30

Figure 8 Overall survival data in company’s model base case, based on three time phases
from three separate data sources
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Figure 9 Six-monthly mortality in the company’s model base case

Trial period: KEYNOTE-002 Interim analysis (0 to 12 months)
In the company’s model, KEYNOTE-002 OS K-M data are used at weekly time points to

populate the pembrolizumab 2mg/kg Q3W arm, indicating an estimated mean survival within
the first year of 8.83 months (compared with 8.88 months for the more accurate daily K-M
data).

In the base case analysis, the comparator KEYNOTE-002 K-M data are used for the first 12
months after adjustment of the trial chemotherapy/BSC arm by the 2-stage full covariates
method for crossover correction. This has the effect of producing an important separation
between the two trial arms in favour of pembrolizumab 2mg/kg Q3W. The health gain
associated with crossover adjustment in the first year of the model is modest. However, the
differential in OS established by the end of the first year is propagated through the rest of the

model, accumulating a much larger estimated survival gain over 30 years.

The ERG carried out a simple comparison of the mortality risk profiles of patients in the
pembrolizumab 2mg/kg Q3W arm of the KEYNOTE-002 trial with those receiving
pembrolizumab after crossover from the chemotherapy/BSC arm. This suggested that a
similar beneficial effect from use of pembrolizumab occurs in both patient groups, indicating
that correction for crossover is probably justified.
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Mid-term projection: (12 months to 10 years)

The company’s model depends crucially on a single pooled analysis of selected arms from
ten phase Il and phase lll clinical trials together with two retrospective observational studies
reported by Schadendorf et al 2015,* relating to a variety of treatment protocols which all
include the use of ipilimumab. Data were derived by digitisation of the ‘previously treated’
OS curve in figure 2 of that paper, extending for nearly 10 years. The use made of these

data within the company’s model involves strong assumptions:

1. The Schadendorf et al 2015*” mortality trend is used directly in the model to create
an OS profile for the pembrolizumab 2mg/kg Q3W treated arm. The
chemotherapy/BSC arm is then generated by applying a hazard ratio to the
corresponding pembrolizumab 2mg/kg Q3W arm values. This method is used for the
whole period from 12 months to 30 years. This is the strongest possible
assumption of persistent survival benefit since no account is taken of the
diminishing number of patients remaining progression-free, and the reduction in the
number of patients who may benefit from pembrolizumab 2mg/kg Q3W as increasing
numbers discontinue treatment. The ERG estimates that after 4 years all patients will
have died or progressed, and none will remain on treatment, yet it is assumed that all
surviving patients continue to receive additional benefit every subsequent year from
the same reduction in mortality risk relative to patients in the chemotherapy/BSC arm
as was seen in the first year of the clinical trial.

2. Examination of the OS trends over 30 years in the company’s base case scenario
(Figure 10 and Figure 11) indicates that in both arms there is a period from 6 to 10
years when no deaths occur at all from any cause. This would be remarkable in a
fully healthy cohort but is completely implausible in patients whose metastatic

disease has progressed after multiple phases of treatment.

This anomaly has arisen from a flawed interpretation of the Schadendorf et al 2015*’
data. As in all right-censored K-M analyses, the number of patients still at risk falls
rapidly in the tail of the analysis so that deaths recorded become increasingly rare,
resulting in an extended period when no events are observed at all. This ‘plateau’
does not indicate that the risk of further events no longer exists, but only that the
diminished remnant of the population still under observation is too small to allow

detection of events even though a real risk of death still exists.
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Figure 10 and Figure 11 indicate clearly that a steady long-term mortality trend exists
for 3 years prior to the last recorded event (at 77 months) and is consistent with a
continuing simple fixed mortality rate of 5.4% per year (i.e. an exponential risk

function). This is an instance of the adage that “absence of evidence is not evidence

of absence”.
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Figure 10 Cumulative mortality hazard from Schadendorf et al 2015 pooled analysis of 10
ipilimumab clinical trials and 2 retrospective observational studies
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Figure 11 OS from Schadendorf et al 2015 pooled analysis of 10 ipilimumab clinical trials
and 2 retrospective observational studies, with exponential long-term projection

3. The use made by the company of the results from the Schadendorf et al 2015*'
analysis assumes that the multiple heterogeneity evident in the pooled studies
(different ipilimumab dosing, various co-medications, use of retreatment and/or
maintenance therapy, trial or retrospective observation) has no influence on long-
term survival. Examination of the cited references in the Schadendorf et al 2015
paper reveals that for the subgroup of patients used to populate the company’s
model (‘previously treated’) the reported follow-up is generally 3 years or less, and
the maximum follow-up time is 4 years and 7 months (one study). It therefore
appears that additional follow-up information must have been obtained from some of
these studies. The figure 2 in the Schadendorf et al 2015 paper®’ (used to calibrate
the company’s model) shows 15 patients still alive after 8 years and the last patient is
reported as censored at 10 years. Clearly there is a large risk of uncontrolled
selection bias in the conduct of this study which would disproportionately affect

estimation of long-term survival.

Long-term projection: (10 to 30 years)

In the company’s model the same melanoma-specific mortality rates are applied to surviving
patients in both the pembrolizumab 2mg/kg Q3W and chemotherapy/BSC arms. These rates
are derived from a paper (Balch et al 2001*°) describing an analysis undertaken on a large
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US database of melanoma patients which formed the basis for melanoma staging in the
sixth edition of the AJCC Cancer Staging Manual.®* However, this exercise was
subsequently updated and new findings were published in 2009* as the basis for an
improved classification of melanoma staging in the seventh edition of the AJCC Cancer
Staging Manual.®® The new analysis is based on more than twice as many patients (38,898
compared with 17,600 previously), and included data for 7972 patients with stage IV disease
compared to only 1158 in the previous exercise, so that for the first time 10-year survival
curves could be estimated separately for the stage IV subgroups (M1a, M1b, M1c).

There are several problems with the use made of the Balch et al*’ 2001 analysis used in the

company’s model:

e The average life expectancy of a cohort of patients diagnosed with metastatic
melanoma is now known to be significantly influenced by the subgroup casemix,
which is only captured by the new analysis (Balch et al 2009%)

e Both analyses are based on patients diagnosed and treated prior to the first approval
by NICE of ipilimumab in 2011, and therefore relate solely to the era of therapies
which are widely considered to have little effect on survival. By contrast, all patients
in the KEYNOTE-002 trial had been previously treated with ipilimumab and found to
be refractory. Therefore, the Balch et al 2001*" analyses apply to a distinctly different
population from that recruited to either arm of the KEYNOTE-002 trial.

The registry data analysed in the two Balch et al studies**’ measure survival from the time
of diagnosis, whereas patients in the KEYNOTE-002 trial had all been pre-treated with
various drugs, including some receiving more than five prior types of treatment. Since it is
well understood that a large proportion of newly diagnosed metastatic melanoma patients
die within a few months of diagnosis, those who survived to enter the KEYNOTE-002 trial
are likely to be drawn from a minority of ‘good survivors’ compared with others diagnosed at
the same time point. Even if this problem could be overcome by selecting a later point on the
Balch et al 2001*" survival curve to introduce the Balch et al 2001*" trends for survival
projection, this would still depend upon being able to characterise the time since diagnosis
for all patients in the KEYNOTE-002 trial.

Projection implausibility

Examination of the company’s base case projected OS profile (Figure 8) and the
corresponding changes in 6-monthly hazard rates (Figure 9) highlights two major

implementation problems identified by the ERG:

e The mid-term projection phase involves a long period in which no patients die
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o Between the end of phase 2 and the beginning of phase 3 the mortality increases
instantly from zero to higher (and increasing) non-zero levels (Figure 9).

On both counts this method of projecting survival is implausible. In the real world hazard
functions for a cohort of patients change slowly over time unless there is a clear clinical
reason for a sudden alteration affecting all patients at the same time (usually required by the
trial protocol). In this instance the 10 year time point for a sudden change has no valid
clinical explanation attributable to either of the two secondary sources.**’ Moreover the
extended zero-risk period between 6 and 10 years has the effect of artificially extending the
survival advantage for pembrolizumab 2mg/kg Q3W established after 6 years, thus reducing
the estimated ICER per QALY gained.

The ERG carried out a sensitivity analysis in which the zero-risk feature was removed by
advancing the time point at which the long-term trend is introduced (i.e. at 6.2 rather than 10
years). This has the effect of reducing the estimated incremental discounted QALYs gained
associated with use of pembrolizumab 2mg/kg Q3W by 13.9% and increasing the base
case ICER to over £50,000 per QALY gained. However, this does not resolve a more
fundamental question — whether the three data sources (KEYNOTE-002, Schadendorf et al
2015* analysis and the Balch et al 2001*" analysis) are compatible, and can provide a

reliable basis for estimating life-time survival.

Indefinite mortality advantage

The long-term mortality hazard trends in Figure 9 indicate that mortality risk increases in

both arms of the model indefinitely in a simple ratio. This is anomalous on two counts:

e It implies that a long-term survival benefit continues to accrue for pembrolizumab
2mg/kg Q3W treated patients despite the reduction over time in the proportion of
surviving patients still estimated to be receiving treatment

e It is also applied to mortality from other causes, which should be independent of
cancer therapy and increase at the same rate in both arms in accord with increasing
mortality in the general population with age.

This exposes a fundamental flaw in the model design. A long-term time trend for OS is
estimated for the pembrolizumab 2mg/kg Q3W arm based on the first 12 months of trial
data, extended by the Schadendorf et al 2015*" trend to 10 years, and finally the Balch et al
2001*" 10 year trend is used to extend survival projection by a further 20 years. Then the
pembrolizumab 2mg/kg Q3W OS estimate is revalued and used to represent the
chemotherapy/BSC arm. The revision is made by applying the estimated crossover-adjusted
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hazard ratio from the interim analysis of KEYNOTE-002 trial data at 12 months. This
revaluation continues to be applied for the whole period of the model from 12 months to 30
years without any recognition that the proportion of surviving patients still receiving
pembrolizumab 2mg/kg Q3W in the company’s model falls steadily from 38.7% at 12 months
to less than 4.4% at 10 years. The implication is that a limited initial OS advantage is
expected to provide substantial life-long additional protection from all causes of death
despite most patients discontinuing pembrolizumab 2mg/kg Q3W up to 20 years earlier. The
ERG considers this to be unrealistic.

As a sensitivity analysis the ERG has modified the company’s model beyond 10 years, to
constrain both arms to be subject to the same mortality rates. This has the effect of reducing
the estimated survival gain for pembrolizumab 2mg/kg Q3W by about 5%, and thereby
increasing the deterministic ICER by £1,940 per QALY gained.

The company’s alternative methods for estimating overall survival

All four methods proposed by the company for estimating OS employ the Schadendorf et
al*’ analysis and/or the Balch et al 2001*" analysis, both of which have been found by the
ERG to be flawed. In table 90 of the CS, three of the four alternative scenarios considered
yielded ICERs more than £10,000 per QALY gained greater than the company’s base case.
The fourth scenario used both Schadendorf et al*’ and Balch et al 2001*" and reduced the
base case ICER by only £2,000 per QALY gained. The ERG therefore concentrated
attention on the company’s base case extrapolation method, as each of the alternative

scenarios are similarly compromised.

5.5.4 Costs

Acquisition cost of systemic treatment per dose

Pembrolizumab is prescribed for infusion as 2mg/kg of body weight for each dose. The
distribution of body weight among patients in the KEYNOTE-002 trial is used to estimate the
required doses by dividing patients into weight bands corresponding to whole numbers of
vials required. This method should give an accurate result provided that the number of
patients is sufficiently large that the balance between bands in the trial approximates closely
to that of the general melanoma population. However, body weight can vary widely between
different countries. For this reason the ERG re-estimated costs, based on UK values
reported from the Health Survey for England (HSE) 2012 (82.5kg for males and 69.5kg for
females), and using a log-normal distribution for body weight. This approach results in a

small increase in the cost per dose of 0.25% when no vial sharing is assumed.
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Other systemic treatments given to patients in the chemotherapy/BSC arm are prescribed
relative to a patient’s body surface area (BSA). In the company’s model a single average
BSA value is used for all patients (males and females) so that no account is taken of the
variation of BSA within the population, nor is a method used to optimise the overall cost of

treatment by using the least expensive combination of vial sizes available.

The ERG has re-estimated the overall average cost per dose for each available treatment
(dacarbazine 850mg/m? dacarbazine 1000mg/m? paclitaxel 175mg/m? and temozolomide
1000mg/m?) based on separate male and female dose banding and using a normal
distribution to describe the variation in BSA. Dacarbazine is assumed in the company’s
model to be prescribed for infusion as 1000mg/m?* doses. However, the ERG has examined
several local NHS™ treatment protocols for dacarbazine, and found approximately equal
numbers of sites using two regimens (850mg/m? and 1000mg/m?). In addition, the
KEYNOTE-002 trial protocol specifies temozolomide dosing as 200mg/m® Table 38
summarises the ERG estimated acquisition costs, compared with those used in the

company’s model.

Table 38 Estimated cost per dose of systemic therapy

Regimen ERG estimate Company’s model ERG estimate Company’s model
No vial sharing No vial sharing Full vial sharing Full vial sharing

Dacarbazine 850mg/ m? £40.90 - £40.36 -
Dacarbazine 1000mg/ m? £47.76 £58.04 £47.22 £40.93
Paclitaxel 175mg/m2 £34.14 £29.24 £33.46 £24.44
Temozolomide 1000mg/ £141.62 £187.98 N/A# N/A#

m? (optimum)

Temozolomide 1000mg/ £143.18 £187.98 N/A# N/A#

m? (realistic)

Temozolomide 200mg/ m? £39.09 N/A# N/A# N/A#

N/A not applicable (oral medication)
# company’s model assumes 1000mg/m? dose but KEYNOTE-002 uses 200mg/m’ dose

Applying the various ERG revised dosing cost only affects the cost of treatment in the
chemotherapy/BSC arm and the effects are very modest.

It should also be noted that there are multiple coding errors in the company’s model which

relate to scenarios in which chemotherapy/BSC is chosen as the treatment option for

" East Midlands Cancer Network (Oct 2014); Lancashire & South Cumbria Cancer Network (Nov 2012); Royal
Surrey County Hospital (Oct 2014); Thames Valley Cancer Network (Mar 2015); Derby-Burton Local Cancer
Network (Mar 2015); Clatterbridge Cancer centre (May 2015); South East London Cancer Network (July 2009);
Betsi Cadwaladr University Health Board (June 2013)
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comparator patients, and also for the use of a 1000mg/m? dose for temozolomide, rather
than the 200mg/m? used in the KEYNOTE-002 trial.

Administration cost of systemic treatment per dose

In the company’s model the cost of administration of systemic treatment is classified
according to Healthcare Resource Group (HRG) categories. The ERG has taken advice on
the correct costing category for each treatment, and found that in four cases the company’s
model incorrectly assigns a more expensive HRG (complex chemotherapy) where a cheaper
code is routinely used (simple chemotherapy) in practice. When the ERG revised these
codes the cost of treatment in the chemotherapy/BSC arm reduced slightly, and the
estimated ICER increased by £84 per QALY gained.

Duration of dacarbazine treatment

In the company’s model dacarbazine treatment is assumed to continue until disease
progression occurs. However, clinical advice indicates that in UK practice a maximum of six
cycles of treatment is normally applied. Modifying the company’s model to apply this limit
decreases the cost of care in the chemotherapy/BSC arm and thereby increases the
estimated ICER by £89 per QALY gained.

Duration of pembrolizumab treatment

The company’s model uses estimated PFS as the basis for costing drug treatment in both
arms. However, in practice this is normally an over-estimate as patients frequently withdraw
from treatment as a result of emergent AEs before any disease progression is identified. The
company’s model applies single average proportional adjustments for this effect. The ERG
asked the company to provide results from a K-M analysis of time to treatment
discontinuation in the pembrolizumab 2mg/kg Q3W arm of the KEYNOTE-002 trial. Figure
12 indicates the differences between PFS and time on treatment during the trial, and shows

an exponential trend fitted to the treatment data.

Figure 12 Time to pembrolizumab treatment discontinuation in KEYNOTE-002 with fitted
exponential projection model compared with pembrolizumab PFS

The ERG modified the company’s model to use the pembrolizumab 2mg/kg Q3W ‘on
treatment’ data directly in the first year followed by projected estimates thereafter. For the
chemotherapy/BSC arm, the pembrolizumab 2mg/kg Q3W values were used after

adjustment by the ratio of PFS in the chemotherapy/BSC arm to PFS in the intervention arm
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in the KEYNOTE-002 trial at each time point. This alteration has been applied as an

alternative to the simple averages used in the submitted model.

This ERG model amendment has a substantial effect on treatment costs, especially for
pembrolizumab 2mg/kg Q3W. Compared with the company’s base case scenario, the
incremental cost is reduced by more than £8,000 per patient, and the ICER is reduced by
£7,181 per QALY gained.

Post-progression therapies

The company has assumed that post-progression therapies will only be used for
palliative/BSC purposes (having no impact on OS), and will be balanced between the two
arms of the trial. The ERG considers this to be a reasonable assumption since these
patients have been heavily pre-treated with ipilimumab and various chemotherapy agents
(77% of patients in the pembrolizumab 2mg/kg Q3W arm of the KEYNOTE-002 trial had two
or more previous lines of therapy, and ] had five or more lines of therapy). Following
progression, it is very unlikely that further treatment for patients randomised to either the
pembrolizumab 2mg/kg Q3W or the chemotherapy/BSC trial arms will differ.

5.5.5 Source of utility values

In the company base case the main utility parameters are drawn from EQ-5D responses in
the KEYNOTE-002 trial scored according to the UK value set. However, in international trials
it is often the case that patient responses to theEQ-5D questionnaire differ significantly. The
ERG requested a breakdown of utility scores between US and non-US patients, which
shows clearly that in the US subgroup EQ-5D responses are generally more optimistic. The
company has acknowledged that this is a relevant issue and included a sensitivity analysis
in their response to clarification questions. The ERG has made an appropriate amendment
to the model which shows that using non-US utility data reduces incremental QALYs by
6.6% and increases the estimated ICER by £3,037 per QALY gained.

5.5.6 Life table mortality rates

The company’s model uses published annual Life Table estimates* for England and Wales
to represent other causes of death in long-term survival projections (10-30 years). Separate
mortality rates for males and females are weighted for the gender balance in the KEYNOTE-
002 trial for each year of age from 50 to 100. This approach is flawed because mortality is
systematically lower for females than for males so that over time the gender balance shifts in
favour of females. Without making allowance for this drift leads to an over-estimate of

mortality in the cohort as a whole. The ERG has calculated representative mortality rates
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using dynamic weighting, which when applied in the model increases the incremental
survival and QALYs by less than 1%, and reduces the estimated ICER by £25/QALY.

5.5.7 Utility estimation

The company model offers two options for estimating health-related utility. The base case
results are based on a method which calculates utility in relation to a set of short time
periods preceding death, which capture the known decline in quality of life during the
terminal phase of disease. The alternative option uses simple averages for patients
classified as either progression-free or post-progression following pembrolizumab 2mg/kg
Q3W treatment. However, these options are not mutually exclusive, but complementary
since patients suffer from both progression-related disutility and terminal disutility. Applying
the alternative progression-based method reduces the incremental QALYs by 9% and
increases the base case ICER from £42,923 per QALY gained to £48,056 per QALY gained.
When the ERG then includes a time-to-death disutility as well, the incremental QALYs
increase slightly and the ICER is revised to £47,888 per QALY gained.
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5.6 Conclusions of the cost effectiveness section

The decision model submitted by the company is structured appropriately, and generally
implemented correctly. However, several important issues were identified relating to the
approach taken to costing treatment for both pembrolizumab 2mg/kg Q3W and
chemotherapy, and also concerning the most relevant utility values to apply to the model.
These have all been resolved by the ERG through model amendments.

The main aspect of the company’s model with which the ERG disagrees is the method used
to project the very limited survival data available from the trial (less than one year follow-up
in the KEYNOTE-002 trial). This involves grafting on a trend derived from a pooled analysis
of various trials and observational studies, followed by a long-term trend derived from a
registry analysis which has since been updated and extended in a later publication®. There
are serious anomalies apparent in the results of using this approach, rendering it clearly

implausible.

Using experience gained from an earlier melanoma appraisal (TA268),"? the ERG has
substituted an alternative projective model for OS (detailed below in Section 6), which
resolves these problems in the submitted model. However the net result of applying the full
set of model amendments has a limited effect on the overall assessment of cost
effectiveness, and is probably insufficient to influence significantly any recommendations

arising from this appraisal.
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6 ADDITIONAL WORK UNDERTAKEN BY ERG

Details of all revisions made by the ERG to the company’s model in Microsoft Excel are

presented in Appendix 5.

6.1 Alternative survival paradigm

The ERG finds the company’s approach to OS modelling unconvincing in several respects,
but most importantly the use of the Schadendorf et al 2015*' analysis to extend the modest
survival gain seen in the first year of the KEYNOTE-002 trial for a further nine years. We
also acted as the ERG in the first appraisal of ipilimumab in malignant melanoma in 2011/12
(TA268)". During this appraisal the company submitted additional evidence drawn from
seven of the studies later included in the Schadendorf et al 2015* analysis. In response, the
ERG submitted an addendum®” which concluded:

“The ERG does not consider the pooling of isolated treatment arms across trials to
be appropriate....the broader pooling of data from all patients who received
ipilimumab, regardless of dosing regimen or patient baseline characteristics, can only

result in uninterpretable results of no relevance to the current decision problem.”

The Schadendorf et al 2015*" paper is an extension of this company analysis including more
studies (especially more observational data) and thereby adds further incompatibility into the
evidence base. The ERG therefore considers the pooled survival analysis to be inherently
compromised and unreliable. Moreover, it is contradictory to use evidence of continuing
ipilimumab survival gain from a population which included many patients showing evidence
of response to treatment as the basis for estimating future additional benefits in a cohort all

of whom were selected as being refractory to ipilimumab treatment.

In the addendum to the TA268 ERG report, the ERG pursued the question of long-term
melanoma survival in the light of observations from clinical advisors, and considered
whether there may be two distinct sub-populations with contrasting prognoses — a large
majority subject to high mortality rates and a small minority with excellent survival prospects
extending for several years. The survival curves published in support of the seventh AJCC
melanoma staging and classification (Balch et al 2009%) were used to develop and test an
alternative two-group projection model, based on a mixed exponential function. This proved
very effective, accurately replicating the published AJCC results* (Figure 13), and the results
of the MDX010-020* trial. The ERG has subsequently validated this approach in other data

sets.
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In the light of these findings, the ERG has applied this method to generate expected survival
profiles matched for casemix (Mla:M1b:M1c) for each arm of the KEYNOTE-002 trial. Then
these curves were substituted for both projection phases of the company’s model, adjusting
the point on the AJCC casemix matched profile to correspond to a common mortality rate in
both the KEYNOTE-002 data and the projection model (Figure 14). This avoids the serious
problems previously described for the company’s model, and can be justified on the grounds
that beyond the observed trial period, the great majority of pembrolizumab 2mg/kg Q3W
patients cease treatment rapidly due to disease progression or AEs, and future survival will
be largely determined by the conventional treatment options current in the AJCC registry

era.

The time adjustment required to match the mortality rates when joining the two parts of the
curve amounted to about 15 months and give an approximation to the amount of survival
advantage that would be expected from using this approach to survival projection. When this
method of survival projection is substituted for that in the company’s model, the estimated
survival gain is reduced by 17%, and the estimated ICER increases by £8,391 per QALY

gained.
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Figure 14 Long-term projection of survival beyond the available KEYNOTE-002 trial data,
using a mixed exponential model
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6.2 Effects of ERG model amendments on cost effectiveness

Table 39 summarises the various amendments made to the company’s model and shows
their impact on the ICER per QALY gained for pembrolizumab 2mg/kg Q3W compared with
chemotherapy/BSC. Results are presented for two combined scenarios based either on the
company’s approach to OS projection or on the ERG’s alternative method. Although
individual amendments cause substantial changes (increase and decreases) in the
estimated ICERs, it is noticeable that the net effect in both combined scenarios (B and C) is
to increase the estimated ICER by less than £4,000 per QALY gained.
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Table 39 Cost effectiveness results for pembrolizumab 2mg/kg Q3W vs chemotherapy/BSC with ERG revisions to company’s base-case
comparison

Model scenario Pembrolizumab 2mg/kg Q3W Chemotherapy/BSC Incremental ICER ICER
ERG revision Cost QALYs Life years Cost QALYs Life years Cost QALYs Life years £/QALY Change
A. Company’s base-case £66,955 2.262 3.912 £15,960 1.074 1.739 +£50,995 | +1.188 +2.174 £42,923 -
R1) ERG Drug costs £67,079 2.262 3.912 £15,970 1.074 1.739 +£51,100 | +1.188 +2.174 £43,019 +£96
R2) ERG Admin costs £66,955 2.262 3.912 £15,860 1.074 1.739 +£51,005 | +1.188 +2.174 £43,007 + £84
R3) Dacarbazine <=6 cycles £66,955 2.262 3.912 £16855 1.074 1.739 + £51,100 +1.188 +2.174 £43,012 +£89
R4) Life Table recalculation £66,955 2.263 3.915 £15,960 1.075 1.739 + £50,995 +1.189 +2.176 £42,898 -£25
R5) European utility data £66,955 2.117 3.912 £15,960 1.008 1.739 + £50,995 +1.110 +2.174 £45,960 + £3,037
R6) ERG PFS estimates £58,745 2.262 3.912 £15,948 1.074 1.739 +£42,796 | +1.188 +2.174 £36,022 - £6,901
R7) Time on treatment costs £59,325 2.262 3.912 £16,862 1.074 1.739 + £42,463 +1.188 +2.174 £35,742 -£7,181
R8) Remove no mortality period £66,662 1.988 3.289 £15,878 0.966 1.508 +£50,784 | +1.023 +1.781 £49,663 + £6,740
Tg)yeR:rg‘o"e HR advantage after | c66 gz 2.262 3.912 £15,097 1.127 1.879 +£50,958 | +1.136 +2.033 £44,863 +£1,940
R10) ERG OS model £66,842 1.903 3.107 £15,942 0.911 1.435 +£50,000 | +0.992 +1.672 £51,314 +£8,391
?(}Slﬂ}ngi'gronfgl'g’;‘:‘:;sose & £66,995 2.262 3.912 £15,993 1.074 1.739 +£50,061 | +1.188 +2.174 £42,895 -£28
g;i)ﬂfe‘?p'y both utility methods £66,995 1.973 3.912 £15,960 0.908 1.739 +£50,995 | +1.065 +2.174 £47,888 + £4,965
Eig‘ase'case *R1-R9, R11, £58,036 1.736 3.292 £16,568 0.843 1577 +£41,468 | +0.894 +1.716 £46,409 + £3,486
C. Base-case +R1-R12 £58,143 1.661 3.107 £16,635 0.772 1.435 +£41508 | +0.890 +1.672 £46,662 +£3,739

Costs and QALYs discounted,; life years undiscounted
ERG=evidence review group; HR=hazard ratio; OS=overall survival; PFS=progression-free survival; QALYs=quality adjusted life years
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7 END OF LIFE

In section 5.7.2 of the company submission, it is stated that:

“This incremental-cost effectiveness ratio (ICER) should be considered in the context

”

of pembrolizumab being an end of life technology that presents an innovative nature.

The NICE criteria for applying a less restrictive assessment of cost effectiveness for ‘end of

life’ are that:

e The life expectancy of the patient population is short (less than 24 months)
e The number of patients who would be eligible for the treatment is small

e The increase in OS is greater than 3 months.

The company argues that pembrolizumab meets the NICE end of life criteria (table 56 of CS)

since:

e Patients with metastatic melanoma have a median survival of up to 9 months

e The patient population is small (approximately 628 in 2015 and approximately 300
annually thereafter);

e In KEYNOTE-002, pembrolizumab 2mg/kg Q3W offers both a mean and median
extension to life >3 months (utilising the two-stage model to adjust for median OS).

The undiscounted mean life expectancy of eligible patients in the company’s base case

analysis is 20.9 months, and 17.2 months in the ERG’s preferred scenario (C). (Table 39).

In section 6.2 of the CS, evidence is presented indicating that the number of patients eligible
to receive pembrolizumab therapy in England is less than 1,000 per annum.

The undiscounted estimate of mean survival gain per patient attributable to pembrolizumab
therapy compared with chemotherapy/BSC is 26.1 months in the company base case

analysis, and 20.1 months in the ERG’s preferred scenario (C).

These results suggest that pembrolizumab treatment in this population meets the NICE

criteria for consideration as an ‘end of life’ technology.

Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab
Single Technology Appraisal: Evidence Review Group Report
Page 95 of 128





Confidential until published

8 DISCUSSION

8.1 Summary of clinical-effectiveness issues

The KEYNOTE-002 trial is the only RCT available that compares pembrolizumab 2mg/kg
Q3W to (investigator choice) chemotherapy. In the NICE scope there are several
comparators listed including dacarbazine; dacarbazine is one of the chemotherapy options
permitted in the comparator arm of the trial. The KEYNOTE-002 trial is considered to be at
low risk of bias and measures efficacy in terms of PFS, OS, AEs and HRQoL, all of which

are outcomes that are important to clinicians and patients.

The company focuses on providing clinical evidence to support the use of the 2mg/kg Q3W
dose of pembrolizumab as this is the dose for which the drug is anticipated to be licensed.
Evidence from KEYNOTE-002 and from the supportive KEYNOTE-001 (Part B2) trial
suggest that both the 2mg/kg Q3W and 10mg/kg Q3W doses of pembrolizumab are of equal
efficacy. However, the ERG cautions that the number of patients in both of these trials is
relatively small and the time period for which the data are available is relatively short. It is
therefore difficult to determine conclusively that the two doses of pembrolizumab are of
equal efficacy.

Interpretation of the survival data from the KEYNOTE-002 trial is challenging. First, as
KEYNOTE-002 is an ongoing trial, OS data are not yet mature and currently only 12-month
data are available for scrutiny. Second, in the KEYNOTE-002 trial, nearly half of the patients
(48%) in the chemotherapy arm crossed over from chemotherapy to pembrolizumab and
crossover was permitted early in the trial (after 12 weeks). To adjust for the effect of
crossover on survival estimates, the company utilised a number of different methods
(RPSFT, IPCW and two-stage models). The ERG and the company agree that, in this case,
the most suitable method to use to adjust for crossover is a two-stage model. Results from
the two-stage model (all covariates) show that median OS is statistically significantly
improved by 3.5 months over chemotherapy for patients treated with pembrolizumab 2mg/kg
Q3W (11.4 months vs 7.9 months). Nevertheless, the ERG urges caution in interpreting
these OS findings and considers that, only when more mature OS data become available,
will it be possible to determine the true difference in effect between treatments.

Evidence for efficacy was reported for a number of subgroups, including PD-L1 status. Given

pembrolizumab is an anti-PD-1 agent and targeting PD-1 or its ligand PD-L1 is considered to

be of promising therapeutic benefit,***

outcomes may be expected to differ for patients with
PD-L1 positive and negative tumours. Indeed, differences between pembrolizumab 2mg/kg

Q3W vs chemotherapy (in terms of PFS, OS and ORR) were greater in patients with PD-L1
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positive tumours than in patients with PD-L1 negative tumours. The company and the ERG
notes that there were relatively few patients with PD-L1 negative tumours in the KEYNOTE-
002 trial and also that there were imbalances in important baseline patient characteristics
(BRAF status and LDH) between treatment arms. Furthermore, no statistically significant p-
values for interaction were observed for PFS or OS (but were identified for ORR). As
highlighted by the company, a treatment effect was observed with pembrolizumab 2mg/kg
Q3W in patients with PD-L1 negative status. It remains uncertain, therefore, whether
pembrolizumab 2mg/kg Q3W may have a greater effect on patients with positive, rather than
negative, PD-L1 tumours.

Patients with BRAF positive melanoma included in the KEYNOTE-002 trial (23%) had all
been previously treated with a BRAF or MEK inhibitor. However, it is noted by the company
and the ERG that the treatment pathway for metastatic melanoma is evolving; increasingly,
the use of BRAF inhibitors tends to be preferred by clinicians only if a rapid response to
treatment is required. Therefore, in some instances, clinicians may also prefer to use BRAF
inhibitors following treatment with pembrolizumab. There is however currently no available
RCT evidence for patients with BRAF positive melanoma who have not been previously
treated with a BRAF or MEK inhibitor.

8.2 Summary of cost effectiveness issues

The company submitted a decision model to estimate the cost effectiveness of
pembrolizumab 2mg/kg Q3W vs chemotherapy/BSC in terms of incremental cost per QALY
gained from the perspective of the NHS. The decision model submitted by the company is
structured appropriately, and generally implemented correctly. The ERG notes that variants
of the company’s model structure have been used in a number of previous NICE STAs
(TA268," TA269% and TA321™).

The ERG implemented 12 corrections/modifications to the company’s model. Seven of the
changes were related to drug costs, utilities and life table mortality rates. Of these changes,
only those related to utility methods (increase of £4,965 per QALY gained) and use of
European utility data (increase of £3,037 per QALY gained) have any real impact on the size
of the ICER per QALY gained.

The remaining five changes were related to the survival estimates employed in the model.
The ERG’s modifications led to lower ICERs per QALY gained when ERG PFS estimates
were used (-£6,901) and when ‘time on treatment’ costs were revised (-£7,181). In contrast,

ICERSs per QALY gained were increased when the hazard ratio advantage (£1,940) and the
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assumption of zero mortality (£6,740) were removed. Using the ERG’s preferred OS model
the ICER per QALY gained increased by £8,391.

Although individual amendments caused substantial changes (increases as well as
decreases) to the size of the ICER, the net effect was only to increase the size of the ICER
by less than £4,000 per QALY gained. In summary, the company’s base case ICER was
estimated to be £42,923 per QALY gained and the ERG’s revised base case was estimated
to be approximately £46,000 per QALY gained.

Whether any of these ICERs per QALY gained are reliable is unclear. Both the company and
the ERG survival models had to employ assumptions, which are arguably unreliable, to
model 29 years of future survival. Currently, only 12-month survival data are available from
the KEYNOTE-002 trial and, as patients in the chemotherapy arm were allowed to cross
over to pembrolizumab therapy at 12 weeks, these data are compromised. In particular the

ERG noted the following irregularities regarding the company’s model:

e The company’s approach to modelling OS introduces several aspects that are not
clinically supportable or explained by trial protocol, such as a mortality rate of
zero from year 6 to year 10 and a large, instantaneous leap in mortality rate at
year 10

¢ In some cases the company used out of date or questionable external data to
extrapolate survival beyond the trial period of 12 months

e The company assumed that additional survival benefit continued to accrue for
pembrolizumab patients well beyond the treatment period, even if the treatment
had been discontinued some 20 years earlier

e Progression-free survival in the pembrolizumab 2mg/kg Q3W arm is over-
estimated. The company assumes that PFS continues indefinitely due to
extrapolation, whereas all patients in the chemotherapy/BSC arm are assumed to
have died or progressed at the period for which follow-up data are available

¢ In the company’s base case there is no utility penalty associated with progressive
disease and hence early progression is ‘rewarded’ as it results in a reduction in
treatment costs.

In summary, for the comparison of pembrolizumab 2mg/kg Q3W vs chemotherapy/BSC, the
company and the ERG have estimated ICERs that are less than £50,000 per QALY gained.
However, the ERG cautions that these estimates are reliant on the use of immature survival

data that have been compromised by crossover.
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9 OVERALL CONCLUSIONS

Evidence presented by the company suggests that pembrolizumab 2mg/kg Q3W results in
improved clinical efficacy and safety when compared with chemotherapy, regardless of
BRAF mutation or PD-L1 status. The company and the ERG estimate the incremental cost
per QALY gained for pembrolizumab 2mg/kg Q3W compared with chemotherapy/BSC to be
under £50,000. However, the assessment of the cost effectiveness of pembrolizumab
2mg/kg Q3W versus chemotherapy/BSC depends largely on clinical data derived from a
single Phase Il trial (KEYNOTE-002) with only 12 months follow-up data available in which
OS data are confounded (from 12 weeks) by crossover between treatments. The apparently
stable estimated ICERs per QALY gained reported by the company and the ERG should not
be taken to indicate an absence of uncertainty. The ERG emphasises that the assumptions
required to anticipate 29 years of future survival experience based on the currently available
data should not be under-estimated, nor the scope for substantial error that can arise from
post-hoc manipulation of trial data compromised by crossover.

9.1 Implications for research

It is unlikely that a trial similar to KEYNOTE-002 will be carried out again in this patient
population. Therefore, the only opportunity to improve the evidence base, and thereby
somewhat mitigate the current extensive decision uncertainty, is to extend the follow-up
period over which the survival outcomes for patients are monitored. The company expects
that the final analysis data set will be complete by the end of 2015 (based on the target
number of deaths), and therefore it would seem appropriate to review the evidence again as

soon as practically possible after this date.

The crucial outcome required for the clarification of the nature and magnitude of patient
benefit from use of pembrolizumab 2mg/kg Q3W and other treatments for malignant
melanoma is long-term survival. If the company were able to commit to survival follow up of
KEYNOTE-002 patients for 10 years or more, this would provide a very valuable resource for

both the clinical research community and for healthcare decision-makers.

In the meantime, given pembrolizumab is an anti-PD-1 agent and targeting PD-1 or its ligand
PD-L1 is considered to be of promising therapeutic benefit, data from ongoing studies of
pembrolizumab may be useful for improving the evidence base regarding treatment efficacy
and PD-L1 status. If a relationship is found to exist, further research into the clinical utility of
using this biomarker to tailor treatment for patients with advanced melanoma would be

required.
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Further research into the clinical effectiveness of pembrolizumab in patients with BRAF
positive melanoma who have not been treated previously with a BRAF (or MEK) inhibitor
may also be of clinical value. Further research examining the optimal treatment pathway (for
BRAF inhibitors, ipilimumab, pembrolizumab and possibly other promising drugs such as

nivolumab) could also be tested in a clinical trial.

The remit of this STA has been to examine the effectiveness of pembrolizumab following
progression with ipilimumab. The ERG believes that the majority of these patients seen in
clinical practice are refractory to ipilimumab, as in KEYNOTE-002. However, patients may
also benefit from pembrolizumab therapy if they have persistent (albeit stable) disease, as
opposed to progressive disease. To test whether this is the case will require further research
and a different remit to that of the current STA.
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11 APPENDICES

11.1 Appendix 1: Description and critique of search strategies for
evidence of clinical effectiveness

11.1.1 Search for direct evidence

Searches were reported for the following databases: Medline, Embase and The Cochrane
Library, Medline in Process was not listed as a source in the CS for this search (sections 4.1
and appendix 2 of the CS). The company also searched Toxline and limited the searches to
only trials in the Cochrane Library. The company reported hand searches were undertaken
to identify additional studies identified from the following sources: American Society of
Clinical Oncology (ASCO), the European Society for Medical Oncology (ESMO) and Society
of Melanoma Research (SMR) and clinicaltrials.gov. The submission did not include details
of the search terms used to search these additional resources; therefore the ERG was

unable to comment on these searches.

The date of the search and the full date span is included in the report; the searches were
well reported and reproducible. The ERG noted that searches were limited to English
language only, which may have resulted in the omission of potentially useful papers in other
languages. The full search strategies included in appendix 2 of the CS indicate the search
terms included were relevant and included medical subject headings (MeSH) and free text

as well as a simplified RCT filter.

11.1.2 Search for indirect evidence and adverse reactions

The company carried out searches for indirect evidence and adverse reactions on the same
databases reported above (reported in appendix 8 and appendix 12 respectively of the CS).
The company carried out separate searches for each drug comparison; pembrolizumab,
dacarbazine, best supportive care (BSC). The company then carried out another set of
searches for pembrolizumab, dacarbazine, BSC, vemurafenib, dabrafenib, nivolumab and
temozolimide in the same databases. It is unclear why each of these searches was carried

out individually.

11.1.3 ERG summary and critique of searches

The CS adequately described the search strategies used to identify relevant studies relating
to the use of pembrolizumab for metastatic melanoma, the searches were not specific to
treatment after ipilimumab or ipilimumab-naive melanoma. Despite the absence of

potentially important databases and limiting the language, the ERG concluded that searching
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was carried out to an adequate standard and accurately reflected the population and

indication. The ERG is confident no relevant references have been missed by the company.
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11.2 Appendix 2: Additional information and critique of supporting
evidence trials

Key characteristics of the supporting evidence trials are provided in Table 40. The ERG
considers that all of the trials are well designed and, within each trial, an appropriate
approach was taken to address the main research questions of interest.

Only KEYNOTE-001 (Part B2) recruited patients who were all relevant to the decision
problem issued by NICE. KEYNOTE-001 (Part Bl) included some patients who were
relevant to the decision problem since this non-randomised study included a mixture of

patients previously treated with ipilimumab and ipilimumab-naive patients.
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Parameter

KEYNOTE-001 (Part B2)

KEYNOTE-001 (Part B1)

KEYNOTE-006

Study type

KEYNOTE-001 initially designed as Phase | trial
but evolved into multiple Phase ll-like sub-studies.
Part B2 is a Phase || RCT

KEYNOTE-001 initially designed as Phase | trial but evolved into
multiple Phase ll-like sub-studies. Part B1 is a Phase Il non-RCT

Phase Il RCT

Patient population

Patients with progressive locally advanced or
metastatic melanoma, refractory to ipilimumab

Patients with measurable metastatic or locally advanced
unresectable melanoma, both those who had received prior
therapy with ipilimumab and those who had not

Patients with advanced (unresectable stage Ill or 1V)
melanoma who were naive to prior ipilimumab
therapy

Interventions/
comparators

Pembrolizumab
2mg/kg Q3wW

89

22 (all were ipilimumab naive)

Pembrolizumab
10mg/kg Q3W

84

56 (24 were ipilimumab naive)

277

Pembrolizumab
10mg/kg Q2wW

57 (41 were ipilimumab naive)

279

Ipilimumab

0

278
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Parameter KEYNOTE-001 (Part B2) KEYNOTE-001 (Part B1) KEYNOTE-006
Key eligibility Key inclusion criteria: Key inclusion criteria: Key inclusion criteria:
criteria « Histological or cytological diagnosis of melanoma | e 18 years of age or older e Histologically or confirmed diagnosis of
W_ith progressive locally advanced or r‘n(‘et_astatic « Measurable metastatic or locally advanced unresectable unresectable stage IIl or IV melanoma
g:sease th_f‘ht was t’?Ot gTer:abIe to definitive local melanoma « Patients who had not received prior systemic
erapy with curative inten ) . i i i
) Py . ¢ Adequate performance status and organ function (criteria treatment (excluding adjuvant or neoadjuvant
e Patients were ipilimumab-refractory listed in the protocol) there_apy()j for mel_anome: (1s_t Itlne)tor w?o ha:j i
i 3 i i . ) - received one prior systemic treatment (excludin
* Measurable disease as defined per irRC e Patients who had not received prior treatment with ipilimumab adjuvant or ngoadjuzant therapy) for m(elanomag
e ECOG performance status of 0 or 1 ?he;drgzselved no more than two prior regimens of systemic (2nd line) were both eligible
) o . . ) T— ¢ BRAF mutational status must have been know,
Key exclusion criteria: * Patients who had received prior therapy with ipilimumab had although previous BRAF inhibitor therapy was not
* Chemotherapy, radioactive, or biological cancer full reso_lutlon of_lp:llrtnlérnAaEb-relateq At‘E; artlg _nql_hlstorybof required for patients with normal lactate
therapy within 4 weeks prior to the first dose of tsr?vere Immune-refate S associated with ipimuma dehydrogenase levels and no clinically significant
study therapy, or who had not recovered to erapy tumour-related symptoms/evidence of rapidly
CTCAE grade 1 or better from the adverse * Patients were eligible 6 weeks after the last dose of ipilimumab progressive disease
events due to cancer therapeutics administered was administered o ECOG performance status 0 or 1
more than 4 weeks earlier « Patients with previously treated brain metastases were « Provision of a tumour sample adequate for
« Known history of a hematologic malignancy, required to_underg(_) baseline imaging by means of (;omputed assessing PD-L1 expression
primary brain tumour or sarcoma, or of another tomographlc scanning or magnetic resonance imaging and to
primary solid tumour, unless the patient had have had no evidence of central nervous system progression ] o
undergone potentially curative therapy with no for 8 weeks Key exclusion criteria:
evidence of that disease for 5 years « Patients who had received previous therapy with
* Active autoimmune disease or a documented Key exclusion criteria: ET(;-A"‘] PD-l,I or PD-L1 'tf‘h'bk')tofs andtthct)se who
history of autoimmune disease or syndrome that ioi ad ocular melanoma, active brain metastases, or
Y i ; Y * Amelanoma of ocular origin a history of serious autoimmune disease
requires systemic steroids or o Prior therapy with a PD-1 or PD-L1 blocking agent
immunosuppressive agents Py o i 9ag
* Received prior treatment targeting PD-1: PD-L1 ¢ Cur.ren.t systfemlc |mmun.osuppres§|ve therapy
axis or CTLA (with exception of ipilimumab), or o Active infections or autoimmune diseases
was previously randomised in any
pembrolizumab trial
Outcomes Primary outcome: Primary outcome: Primary outcomes:

* RR

Secondary outcomes:
e DCR
¢ Response duration
e PFS

e Evaluation of safety profile of pembrolizumab

Secondary/tertiary outcomes:

¢ Preliminary analysis of the anti-tumour activity of
pembrolizumab, both in patients who had received prior
treatment with ipilimumab and in those who had not

e PFS and OS

Secondary outcomes included:
¢ ORR

e Duration of response

e Safety

BRAF= B-Raf proto-oncogene, serine/threonine kinase; CTLA-4=cytotoxic T-lymphocyte-associated protein 4, CTCAE=common terminology criteria for adverse events; DCR=disease control rate;
ECOG=Eastern Cooperative Oncology Group; irRC=immune-related response criteria; OS=overall survival; ORR=overall response rate; PD-1=programmed cell death 1; PD-L1=programmed cell
death 1 ligand; PFS=progression-free survival; RCT=randomised controlled trial; RR=response rate
Source: CS, adapted from sections 4.3.2, 4.4.1 and table 43
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11.2.1 Statistical approach adopted for KEYNOTE-001 (Part B2)
KEYNOTE-001 was designed as a Phase | multi-centre, open-label study evaluating the
safety, tolerability, pharmacokinetics, pharmacodynamics, and anti-tumour activity of
pembrolizumab in patients with locally advanced or metastatic melanoma (ipilimumab-naive
or previously treated with ipilimumab), NSCLC, or carcinoma. The trial was initially designed
as a standard dose escalation trial (Part A), in which patients with melanoma were enrolled.
The study was expanded to evaluate efficacy in melanoma in Part B (now Part Bl).
KEYNOTE-001 evolved into four Phase ll-like melanoma sub-studies, known as Parts B1,
B2, B3, and D.

The ERG considers that a seamless design has been used for the conduct of KEYNOTE-
001. A seamless design allows the trial team to progress from one study to the next without
delays or need for further protocol approvals, in the interest of time efficiency. The
disadvantage of using this trial design is that there is no opportunity to reflect on the trial
results or to modify the trial design if unexpected results have occurred in the first study.
However, overall the ERG considers that a seamless design was an appropriate design to

use.

In KEYNOTE-001 (Part A) patients received 1, 3 or 10mg/kg of pembrolizumab with
10mg/kg being the maximum tolerated dose. KEYNOTE-001 Part B2 randomised a new
sample of 173 patients to receive pembrolizumab 2mg/kg Q3W or pembrolizumab 10mg/kg
Q3W. It is not clear to the ERG whether results from Part A were used to determine whether
a dose of 10mg/kg Q3W was safe to use in Part B2. If this was the case, the trial design

would be considered to be an adaptive seamless design.

11.2.2 Risk of bias for KEYNOTE-001 (Part B2)

Aside from the KEYNOTE-002 trial, the company only presented an assessment of the risk
of bias for KEYNOTE-001 (Part B2). This was conducted using the criteria recommended by
NICE for company’s submissions.”® The risk of bias assessment is presented in Table 41.
The ERG notes that the company indicates that KEYNOTE-001 (Part B2) includes an ITT
analysis; however, there are no ITT analyses reported in the SAP or CSR. For all other risk
of bias criteria, the ERG is satisfied with the assessments presented in the CS, and is
therefore of the opinion that KEYNOTE-001 (Part B2) has an overall low risk of bias.
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Table 41 Assessment of risk of bias for KEYNOTE-001 (Part B2)

. . S Company ERG
RS O 6D EiEETe assessment assessment
Was randomisation carried out appropriately? Yes Yes
Was the concealment of treatment allocation adequate? Yes Yes
Were the groups similar at the outset of the study in terms of prognostic factors? Yes Yes
Were the care providers, participants and outcome assessors blind to treatment No No
allocation?

Were there any unexpected imbalances in drop-outs between groups? Not clear Not clear
Is there any evidence to suggest that the authors measured more outcomes than they No No
reported?

Did the analysis include an intention-to-treat analysis? If so, was this appropriate and Yes No
were appropriate methods used to account for missing data?

Source: CS, adapted from table 17

11.2.3 Findings from KEYNOTE-001 (Part B2)

KEYNOTE-001 (Part B2) provides supporting evidence for pembrolizumab 2mg/kg Q3W.
There were no statistically significant differences identified between the pembrolizumab
2mg/kg Q3W arm and 10mg/kg Q3W arm for any of the efficacy outcomes reported in
KEYNOTE-001 (Part B2).

As with KEYNOTE-002, the ERG notes that PFS determined by INV and reported at the
October 2013 data-cut was markedly greater than the PFS determined by IRO. In the
pembrolizumab 2mg/kg Q3W arm, median PFS determined by INV was 9 weeks greater
than the corresponding assessment by IRO and in the 10mg/kg Q3W arm, it was 21 weeks
greater than the corresponding assessment by IRO; PFS response as determined by INV at
6 months was 57% in both arms as opposed to 45% in the 2mg/kg Q3W arm and 37% in the
10mg/kg Q3W arm by IRO.

Although not statistically significant, the ERG observed that OS appeared to be improved in
the pembrolizumab 10mg/kg Q3W arm in comparison to the pembrolizumab 2mg/kg Q3W
arm with the opposite being the case for PFS (table 12 and figures 7 and 8 in appendix 6 of
the CS). During the clarification process, the ERG therefore requested more context as to
why the pembrolizumab 2mg/kg Q3W dose was preferred over the 10mg/kg Q3W dose. In
response, the company reiterated that the positive CHMP opinion indicates that 2mg/kg
Q3W dose will be the licensed dose and that the latest draft version of the European SmPC
recommends that pembrolizumab 2mg/kg Q3W is “administered intravenously over 30
minutes every 3 weeks” (page 63 of company’s response to ERG clarification letter).
Furthermore, the company agreed with the ERG that these findings were not statistically

significant. The company also stressed that there were no clinically meaningful differences.
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Furthermore, during the clarification process the company also noted that the CS included
KEYNOTE-001 (Part B2) data from the October 2013 data-cut whereas data from the April

2014 data-cut were now available. These data are reported in Table 42.

Table 42: Key efficacy endpoints in KEYNOTE-001(Part B2), April 2014 data-cut

Outcome Pembrolizumab 2mg/kg Q3W Pembrolizumab 10mg/kg Q3W
ORR by IRO (%) 25 25
PFS by IRO (median, months) 4.9 3.2
6-month PFS rate (%) 43 35
OS (median, months) Not reached 18.3
6 month OS rate (%) 79 7

IRO=integrated radiology and oncology analysis; OS=overall survival, PFS=progression-free survival; ORR=overall response
rate
Source: Company’s response to ERG'’s clarification letter (table 53)

As highlighted by the company, the findings for OS and PFS are more impressive for both
pembrolizumab arms in KEYNOTE-001 (Part B2) than KEYNOTE-002. As noted in Section
4.2 (Table 5), patients in KEYNOTE-002 had poorer ECOG status and more severe
metastases than in KEYNOTE-001 (Part B2) which may explain these apparent differences

in findings between trials.
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11.2.4 Non-randomised study, KEYNOTE-001 (Part B1)

As noted by the ERG in Section 4.2, KEYNOTE-001 (Part B1) was the only study to include
patients previously treated with ipilimumab who were not necessarily refractory to
ipilimumab. It also included patients who were ipilimumab naive. None of the patients
previously treated with ipilimumab received pembrolizumab 2mg/kg Q3W; rather they only
received pembrolizumab 10mg/kg (Q3W or Q2W). It is unclear to the ERG if this occurred by
chance or design. However the company does state that patients were initially enrolled at a
dose of 10mg/kg Q2W. Subsequently, additional patients were enrolled in concurrent (non-
randomised) cohorts that received pembrolizumab 10mg/kg Q3W or 2mg/kg Q3W. As
explored in Section 4.4.1, there is currently no evidence to suggest a difference between the
Q3W doses. The remainder of this Section therefore concentrates on patients previously

treated with ipilimumab in the pembrolizumab 10mg/kg Q3W arm (n=32).

Study characteristics of KEYNOTE-001 (Part B1)
Eligibility criteria stipulated that patients who had received prior therapy with ipilimumab must

have had full resolution of ipilimumab-related AEs and no history of severe immune-related
AEs associated with ipilimumab therapy. These patients must have waited 6 weeks from
their last dose of ipilimumab before being included in the study. Clinical advice given to the
ERG was that clinicians would not always wait 6 weeks before administering a new

treatment in clinical practice.

Participant characteristics of KEYNOTE-001 (Part B1)
The company summarises the baseline characteristics for KEYNOTE-001 (Part B1) in table
44 of the CS. The ERG notes that in pembrolizumab 10mg/kg Q3W patients who were

previously treated with ipilimumab, there was a higher proportion of patients with ECOG
performance status of 0 in KEYNOTE-001 (Part B1) than in KEYNOTE-002 (53% compared
with 61% in KEYNOTE-002). There were also marginally fewer males and patients were
marginally younger in this arm of KEYNOTE-001 (Part B1) than in KEYNOTE-002 (Males:
53% vs 61% and mean age of 57.3 vs 60.1 respectively).
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The company also notes that patients had characteristics suggestive of poor prognosis for
patients with advanced melanoma. Specifically, the company highlighted (with ERG

comment in parenthesis):

o >50% of the patients across all arms (n=135) had visceral metastases (stage M1c)
(56% of patients treated at the 10mg/kg Q3W dose were previously treated with
ipilimumab)

o Approximately 25% across all arms (n=135) had an elevated LDH level (22% of
patients treated at the 10mg/kg Q3W dose were previously treated with ipilimumab)

e Around 9% across all arms (n=135) had a history of brain metastases (12% of
patients treated at the 10mg/kg Q3W dose were previously treated with ipilimumab).

The ERG concurs these characteristics are indicators of poor prognosis. It is however noted
that the incidences are still lower than seen in the population of patients in the KEYNOTE-
002 trial, perhaps reflecting the fact that patients were refractory to ipilimumab and more
heavily pre-treated in KEYNOTE-002.

Statistical approach employed for KEYNOTE-001 (Part B1)
The primary aim of KEYNOTE-001 (Part B1) was to assess the safety of pembrolizumab.

The following efficacy outcomes were however assessed:

¢ ORR based on investigator-reported data (n=135) which was considered the primary
measure for assessment of tumour response

¢ ORR based on independent central, blinded radiologic review assessed according to
RECIST criteria (n=117)

e PFS (n=135)
e OS (n=135).

ORR was defined as the number of patients with a complete or partial response divided by
the total number of patients who had measurable disease at baseline and received at least

one treatment dose. The ORR and exact two-sided 95% confidence interval were calculated.

Median PFS was estimated by the K-M method for PFS in each treatment arm. Similarly,

median OS was estimated by the K-M method for OS in each treatment arm.
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Quality assessment of KEYNOTE-001 (Part B1)
The quality of KEYNOTE-001 (Part B1) was assessed using the Newcastle-Ottawa Scale®

which considers:

e Selection of participants: both exposed and non-exposed cohorts, i.e.

o Representativeness of the exposed cohort

o Selection of the non exposed cohort

o Ascertainment of exposure

o Demonstration that outcome of interest was not present at start of study
o Comparability of cohorts on the basis of the design or analysis
e Outcomes, i.e.

o Assessment of outcome

o Was follow-up long enough for outcomes to occur?

o Adequacy of follow up of cohorts.

A rating of one star considered the highest grading of quality. The company considered
KEYNOTE-001 (Part B1) to have one star for selection and outcomes and two stars for

comparability. The company’s assessment is presented in appendix 10 of the CS.

The ERG notes that the company considers the exposed cohort to be patients treated with
pembrolizumab 2mg/kg Q3W and the non-exposed cohort to be all patients treated with
pembrolizumab 10mg/kg. It is unclear if this includes both pembrolizumab 10mg/kg Q2W
and pembrolizumab 10mg/kg Q3W but would seem likely. The ERG also notes that no
universally accepted standardised quality assessment tool exists for use in observational
studies. For example, a review of non-randomised studies published in 2003" identified 194
tools that could be used to assess non-randomised studies. However, the Newcastle-Ottawa
Scale was considered one of the most appropriate tools to use by this review. The ERG
does not, therefore, have any concerns regarding the quality of KEYNOTE-001 (Part B1).

Findings from KEYNOTE-001 (Part B1)
As noted above, the primary aim of KEYNOTE-001 (Part B1) was to assess safety (see

Appendix 4 for summary of AES).

The ORR for all 135 patients in KEYNOTE-001 (Part B1) was 37% (95% CI 29% to 44%)
and for 117 patients blindly assessed independently it was 38% (95% CIl 25% to 44%). The
corresponding ORRs for patients previously treated with ipilimumab in the pembrolizumab
10mg/kg Q3W arm were markedly lower: 22% (95% CI 9% to 40%, n=32) and 27% (95% CI
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12% to 48%, n=26) respectively. These are however similar to ORRs reported for both the
pembrolizumab 2mg/kg Q3W arm and pembrolizumab 10mg/kg Q3W arm in KEYNOTE-002
(see Appendix 3).

The only findings reported for PFS are for all 135 patients, irrespective of previous treatment
with ipilimumab and dose. In the CS it is simply stated that median PFS exceeded 7 months
and the estimated median OS had not been reached. Since the findings are for a mixed
population in that some patients had been previously treated with ipilimumab whereas others
were ipilimumab naive and since patients received three different doses of pembrolizumab
(2kg/mg Q3W, 10mg/kg Q3W and 10mg/kg Q2W), the ERG considers the evidence for PFS

and OS from this trial to be of no direct relevance to the company’s decision problem.
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11.3 Appendix 3: Evidence for overall response in KEYNOTE-002

There were four (2.2%) complete responses in the pembrolizumab 2mg/kg Q3W arm,
whereas there were no complete responses in the chemotherapy arm. Disease control rate,
as calculated by compete response + partial response + stable disease, was also higher in
the pembrolizumab 2mg/kg Q3W arm than in the chemotherapy arm (38.9% vs 22.9%,
respectively). Findings of ORR based on central review are provided in Table 43.
Pembrolizumab 2mg/kg Q3W was found to statistically significantly increase confirmed
response rate.

Table 43 Analysis of ORR based on independent central assessment (IRO) in KEYNOTE-
002

Treatment arm Number of ORR (%) (95% CI) Difference in % vs chemotherapy
overall
responses

Estimate (95% CI)* p-valuet

Pembrolizumab 2mg/kg Q3W,n=180 38 21.1 (15.4to 27.8) 12.8 (7.0 to 20.6) p<0.0001
Pembrolizumab 10mg/kg Q3W,n=181 46 25.4 (19.2t0 32.4) 18.4 (11.4,26.7) p<0.0001
Chemotherapy, n=179 8 4.5 (1.9 to 8.6)

Cl=confidence interval; IRO=integrated radiology and oncology analysis; ORR=overall response rate

*Based on Miettinen & Nurminen method stratified by ECOG (0 vs 1) and LDH level (normal vs elevated) and BRAF mutation
(mutant vs wild type).

1 One-sided p-value for testing. HO: difference in %=0 vs H1: difference in % > 0

Source: CS, adapted from table 27 and appendix 6 (table 2)

The results from the ORR analysis based on assessment by INV are consistent with those
from the ORR based on assessment by IRO (Table 44). Five (2.8%) patients had a complete
response in the pembrolizumab 2mg/kg Q3W arm, while no patients in the chemotherapy

arm experienced complete response.

Table 44 Analysis of ORR based on local investigator assessment (INV) in KEYNOTE-002

Treatment arm Number of ORR (%) (95% ClI) Difference in % vs chemotherapy
overall
responses

Estimate (95% CI)* p-valuet
Pembrolizumab 2mg/kg Q3W [ | 2.1 ] p<0.0001
n=180
Pembrolizumab 10mg/kg Q3W | 243 I I [
n=181
Chemotherapy | 5.0 I
n=179

Cl=confidence interval; IRO=integrated radiology and oncology analysis; ORR=overall response rate

*Based on Miettinen & Nurminen method stratified by ECOG (0 vs 1) and LDH level (normal vs elevated) and BRAF mutation
(mutant vs wild type).

1 One-sided p-value for testing. HO: difference in %=0 vs H1: difference in % >0

Source: CS, adapted from appendix 6 and CSR (table 11-20)
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Response duration: independent central assessment in KEYNOTE-002

A summary of time to response and response duration for patients with an overall response
(assessed by central review) is provided in Table 45. The company also provides K-M

estimates of overall duration of response based on central review in figure 14 of the CS.
In summary:

¢ Median time to response was comparable across the pembrolizumab 2mg/kg Q3W
arm and the chemotherapy arm; both medians were 13 weeks. Both the company
and ERG note that this was to be expected due to the time of the first post-baseline
tumour assessment

¢ Median duration of response was found to be 37 weeks for the chemotherapy arm,
although the median was not reached for the pembrolizumab 2mg/kg Q3W arm. Both
the company and ERG concur that as only eight patients experienced a response in
the chemotherapy arm, the median duration of response should be interpreted with
caution

e The company highlights that of the patients with an overall response, 92% of patients
in the pembrolizumab 2mg/kg Q3W arm had not progressed at the time of analysis
vs 63% of patients in the chemotherapy arm.

Table 45: Summary of time to response & response duration for patients with overall
response based on independent central assessment (IRO) in KEYNOTE-002

Treatment arm Number of Time to response’ (weeks) Response Number of non-

patients with duration® progressing
response’ (weeks) (non-PD)
patients (%)
Mean (SD) Median (range) Median (range)®

Pembrolizumab 38 16 (5) 13 (12 to 30) NR (6+ to 50+) 35(92)

2mg/kg Q3W

n=180

Pembrolizumab 46 16 (4) 15 (12 to 30) NR (5+ to 48+) 40 (87)

10mg/kg Q3W

n=181

Chemotherapy 8 14 (3) 13 (12 t018) 37 (7+ to 41) 5 (63)

n=179

IRO=integrated radiology and oncology analysis;

SD=standard deviation

ITT=intention-to-treat;

NR=not reached; PD=progressive disease;

T Analysis on time to response and response duration are based on patients with a best overall response as confirmed

complete response or partial response only

* From product-limit (K-M) method for censored data

§ “+” indicates there is no progressive disease by the time of last disease assessment

Source: CS, adapted from table 29 and appendix 6 and CSR (table 14-9)
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Subgroup analysis for overall response rate in KEYNOTE-002

The results suggest that the efficacy of pembrolizumab 2mg/kg Q3W was slightly greater in
PD-L1 positive patients in comparison to chemotherapy. The ERG requested p-values for
interaction for all performed subgroup analyses in order to investigate the statistical
significance of subgroup effects, which the company provided in their clarification response.
The subgroup effect for PD-L1 status was found to be statistically significant in terms of ORR
(p=0.03) but not OS and PFS (see Section 4.4). Furthermore, it is noted by the ERG that the
subgroup effect for PD-L1 status was not found to be statistically significant in terms of ORR

for the pembrolizumab 10mg/kg Q3W compared with chemotherapy (p=0.120).

The company hypothesises that reduced efficacy in the PD-L1 negative subgroup may be
due to imbalances in BRAF mutation status and elevated LDH across treatment arms within
the PD-L1 subgroup. These imbalances may have confounded the efficacy results of the
PD-L1 negative subgroup.
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11.4 Appendix 4: adverse event data from supportive trials in the
company’s submission

A summary of the broad types of AEs reported in the pembrolizumab 2mg/kg Q3W treatment
arm of KEYNOTE-001 (Part B2), APaT population, is provided in table 53 of the CS. The
ERG notes that, generally, similar incidences of AEs were reported in this trial as for
KEYNOTE-002. Fatigue was the only specific drug-related Grade 3 or 4 AE reported by the
company to occur in more than one patient: five (6%) patients experienced this in
KEYNOTE-001 (Part B2); the CSR for KEYNOTE-001" notes

Limited safety data are reported from the non-random KEYNOTE-001 (Part B1) study where
only the incidence of patients reporting any type of AE (that occurred in at least 1% of
patients) and the specific types of AEs are summarised in table 55 of the CS. The data
reported in appendix 13 (table 11) of the CS are arguably more informative; the ERG notes
that all Grade AEs were more common for patients receiving pembrolizumab 10mg/kg Q2W
(91.2%) or 10mg/kg Q3W (73.2%) weekly as opposed to pembrolizumab 2mg/kg Q3W
(63.6%). Specific types of AEs were also generally more common in both the 10mg/kg arms
than in the 2mg/kg Q3W arm. However, caution must be exercised in interpreting these
findings due to the small numbers of patients in the study (n=157), particularly the 2mg/kg
Q3W arm (n=22). It should also be noted that the 10mg/kg arms included a mixture of
patients pre-treated with ipilimumab and those who were ipilimumab naive whereas the
2mg/kg Q3W arm only included patients who were ipilimumab naive.

Finally, the company notes from KEYNOTE-006 that the incidence of drug-related Grade =3
AEs and permanent discontinuations for an AE attributed to treatment were lower with
pembrolizumab than with ipilimumab. It is highlighted that this was despite exposure to
treatment being approximately three times as long with pembrolizumab 10mg/kg as with

ipilimumab.
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11.5 Appendix 5: ERG Revisions to the company’s model:
pembrolizumab STA (ID760)

All revisions are activated by a binary logic switch with 0 = unchanged, 1 (or any non-zero
number) = apply ERG modification.

Logic switches are indicated by range variables Mod_n where n = 1 — 12. The Mod numbers
do not directly match the Table Row numbers.

A menu of revisions/Mod numbers appears on the ‘Results’ worksheet together with
summary results as used to transfer to the ERG report.
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ERG Section 6
results table
revision

Binary
switch

Associated detail

Implementation instructions

R1. Drug costs

Mod_1

‘Drug cost calculations’.xIsx

In Sheet ‘Costs’,

Replace formula in cell E45 by
=IF(Mod_1=0,vials_kn002_european*$L$43,4728.97)

Replace formula in cell E54 by
=CHOOSE(Mod_1+1,L78*d_DTIC,40.3643,40.3643,47.2237,47,2237)

Replace formula in cell E55 by =IF(Mod_1=0,L79*d_pac,33.4557)

Replace formula in cell E57 by =IF(Mod_1=0,L79*d_paccomb,33.4557)

Replace formula in cell F54 by
=CHOOSE(Mod_1+1,SUMPRODUCT(L96:L98,096:098),40.8966,40.8966,47.7553,47.7553)
Replace formula in cell F55 by =IF(Mod_1=0,SUMPRODUCT(L104:L.107,0104:0107), 34.1435)
Replace formula in cell F57 by =IF(Mod_1=0,SUMPRODUCT(L104:L107, P104:P107),34.1435)

Replace formula in cell F62 by =IF(Mod_11=0,CHOOSE(Mod_1+1,
SUMPRODUCT(L130:L135,0130:0135),141.62,143.18, 141.62,143.18),39.09)

R2. Cost of drug
administration

Mod_2

In Sheet ‘Costs’,
Replace formula in cell L29 by

=IF(Mod_2=0,IF(K29="Outpatient",(IF(G29="Complex Chemotherapy", p_parenteral_outpatient,IF(G29="0ral
Chemotherapy",p_oralchemo))), p_parenteral_inpatient),245.16965)
Replace formula in cell L32 by

=IF(Mod_2=0,IF(K32="Outpatient",(IF(G32="Complex Chemotherapy", p_parenteral_outpatient,IF(G32="Oral
Chemotherapy",p_oralchemo))), p_parenteral_inpatient),245.16965)
Replace formula in cell L33 by

=IF(Mod_2=0,IF(K33="Outpatient",(IF(G33="Complex Chemotherapy", p_parenteral_outpatient,IF(G33="Oral
Chemotherapy",p_oralchemo))), p_parenteral_inpatient),245.16965)
Replace formula in cell L34 by

=IF(Mod_2=0,IF(K34="Outpatient",(IF(G34="Complex Chemotherapy", p_parenteral_outpatient,IF(G34="Oral
Chemotherapy",p_oralchemo))), p_parenteral_inpatient),245.16965)

R3. Limit
dacarbazine
treatment to 6 cycles

Mod_3

In Sheet ‘Patient flow - Comparator’,

Replace formula in cell AH14 by
=IF(Mod_3=0,IF(MOD(B14-1,p_d_freq_DTIC)=0,1,0),

IF(B14<17,IF(MOD(B14-1,p_d_freq_DTIC)=0,1,0),0))

Copy formula in AH14 to range AH15:AH2101

R4. Age-sex
adjusted Life Table
mortality

Mod_6

In Sheet ‘Life Tables’, create new estimates as follows:
Male sub-cohort in column G
Cell G11 =1000*ctrl_prop_male
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ERG Section 6
results table
revision

Binary
switch

Associated detail

Implementation instructions

Cell G12 =G11*(1-B11)

Copy cell G12 to range G13:G61
Female sub-cohort in column G

Cell H11 =1000-G11
Cell H12 =H11%(1-C11)

Copy cell H12 to range H13:H61

Sex Ratio in column H
Cell 111 =G11/H11
Copy cell 111 to range 112:161
Annual mortality rate

Cell J11 =(G11*B11+H11*C11)/(G11+H11)

Copy cell J11 to range J12:J61
ERG per cycle mortality rate

Cell K11 =1-((1-J11)(ctrl_cycle_length/365.25))

Copy cell K11 to range K12:K61

Apply revised mortality

Replace formula in Cell E11 by =IF(Mod_6=0,1-((1-D11)*(ctrl_cycle_length/365.25)),K11)

Copy cell E11 to range E12:E61

R5. Use European
utility values

Mod_13

In Sheet ‘Utilities’, create tables of European EQ-5D values as follows:

Cell H25 =0.73, Cell H26 =0.64, Cell H27 = 0.54, Cell H28 = 0.47, Cell H29 = 0.4, Cell H30 = 0.33
Cell H35 =0.71, Cell H36 =0.61, Cell H37 = 0.54, Cell H38 = 0.49, Cell H39 = 0.44, Cell H40 = 0.4
Cell 135 =0.75, Cell 136 =0.64, Cell 137 = 0.53, Cell 138 = 0.46, Cell 139 = 0.39, Cell 140 =10.3

Replace formula in cell E25 by
Replace formula in cell E26 by
Replace formula in cell E27 by
Replace formula in cell E28 by
Replace formula in cell E29 by
Replace formula in cell E30 by
Replace formula in cell D35 by
Replace formula in cell D36 by
Replace formula in cell D37 by
Replace formula in cell D38 by
Replace formula in cell D39 by
Replace formula in cell D40 by
Replace formula in cell E35 by

=IF(Mod_13=0,0.78,H25)
=IF(Mod_13=0,0.62,H26)
=IF(Mod_13=0,0.62,H27)
=IF(Mod_13=0,0.52,H28)
=IF(Mod_13=0,0.52,H29)
=IF(Mod_13=0,0.42,H30)
=IF(Mod_13=0,0.76,H35)
=IF(Mod_13=0,0.64,H36)
=IF(Mod_13=0,0.64,H37)
=IF(Mod_13=0,0.54,H38)
=IF(Mod_13=0,0.54,H39)
=IF(Mod_13=0,0.47,H40)
=IF(Mod_13=0,0.79,135)
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ERG Section 6
results table
revision

Binary
switch

Associated detail

Implementation instructions

Replace formula in cell E36 by  =IF(Mod_13=0,0.6,136)
Replace formula in cell E37 by  =IF(Mod_13=0,0.6,137)
Replace formula in cell E38 by  =IF(Mod_13=0,0.5,138)
Replace formula in cell E39 by  =IF(Mod_13=0,0.5,139)
Replace formula in cell E40 by  =IF(Mod_13=0,0.37,140)

R6. ERG PFS
projections

Mod_9

ERG_PFS_OS_ToT_estimates.xlsx

Paste Worksheet ‘ERG_PFS’ into model

In Sheet ‘PFS’

Replace formulain cell L45by  =IF(Mod_9=0,HLOOKUP(ctrl_select_comp_pfs, $F$44:$H$2132, OS!B54+2,
FALSE),ERG_PFSIF18)

Replace formula in cell M45 by  =IF(Mod_9=0,PFS!J45,ERG_PFS!G18)
Copy range L45:M45 to Range L46:M2132

R7. ERG Time on
treatment
projections

Mod_10

ERG_PFS_OS_ToT_estimates.xlsx

Paste Worksheet ‘ERG_ToT’ into model

In Sheet ‘Patient Flow - Comparator’

Replace formula in cell AQ14 by  =IF(ctrl_select_comp="Dacarbazine",
AH14*c_DTIC,IF(ctrl_select_comp="BSC",(((AH14*prop_DTIC_BSC*(c_DTIC)+(AN14*prop_interferon*(c_interfe
ron))+(Al14*prop_pac*(c_pac))+(AK14*prop_carbo*(c_carb))+(AO14*prop_vind*(c_vind))+(AL14*prop_paccomb
*(c_paccomb))+(AP14*prop_temo*(c_temo))))),0))*IF(Mod_10=0,(IF(inc_hc_correction="Yes", P14,
L14)),ERG_ToT!G10)*p_percentdose_chemo

Copy cell AQ14 to range AQ15:AQ2101

In Sheet ‘Patient Flow - Treatment’

Replace formula in cell Al13 by  =IF(B13<ctrl_stoppingrule, AH13*c_pem* (IF(Controls!$C$78="Yes",1-
ctrl_PAS1,1))*IF(Mod_10=0, IF(inc_hc_correction="Yes", P13,L13),ERG_ToT!F10),0)*p_percentdose_pembro

Copy cell Al13 to range Al14:Al12100

R8. Remove zero
mortality period

Mod_4

In Sheet ‘OS’

Replace formula in cell Q377 by  =IF(Mod_4=0,HLOOKUP(ctrl_treatextrap,
$J$53:$M$2141,(2+B377),FALSE),HLOOKUP(ctrl_treatextrap, $J$53:$M$2141,(B576),FALSE))

Copy cell Q377 to range Q378:Q2166

R9. Remove HR
advantage after 10
years

Mod_5

In Sheet ‘OS’

Replace formula in cell P576 by =HLOOKUP(ctrl_select_comp_os, OS!$G$53:$1$2141, OS!B576+2,
FALSE)*IF(Mod_5=0,1,Q576/Q575)
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ERG Section 6 Binary Associated detail Implementation instructions
results table switch
revision
Copy cell P576 to range P577:P2166
R10. ERG OS Mod_8 ERG_PFS_OS_ToT_estimates.xlsx Paste Worksheet ‘FERG_OS’ into model
projections
In Sheet ‘Patient Flow - Comparator’
Replace formula in cell K14 by  =IF(Mod_8=0,0S!P54,ERG_QOS!T54)
Copy cell K14 to range K15:K1578
In Sheet ‘Patient Flow - Treatment’
Replace formula in cell K13 by  =IF(Mod_8=0,0S!P54,ERG_OS!T54)
Copy cell K13 to range K14:K1577
R11. Temolozomide | Mod_11 - In Sheet ‘Parameters’
dosing and drug cost Replace formula in cell D101 by =IF(Mod_12=0,Costs!G59,Costs!G60)
coding errors Replace formula in cell D103 by =IF(Mod_12=0,Costs!G60,Costs!G62)
In Sheet ‘Costs’
Replace formula in cell F59 by =IF(Mod_11=0,SUM(E57:E58),SUM(F57:F58))
Replace formula in cell F62 by =IF(Mod_11=0,CHOOSE(Mod_1+1,
SUMPRODUCT(L130:L135,0130:0135),141.62,143.18,141.62,143.18),39.09)
R12. Apply both Mod_7 First switch ctrl_source_utility_type to In Sheet ‘Utilities’

methods of utility
estimation

‘Progression ‘ then set Mod_12=1

Enter formula in cell G26 =(F25-F26)*60/365.25
Enter formula in cell G27 =(F$25-F27)*30/365.25
Copy cell G27 to range G28:G30

Enter formula in cell G31 =SUM(G26:G30)

Enter formula in cell F36 =(D35-D36)*60/365.25
Enter formula in cell F37 =(D$35-D37)*30/365.25
Copy cell F37 to range F38:F40

Enter formula in cell F41 =SUM(F26:F30)

Enter formula in cell G36 =(E35-E36)*60/365.25
Enter formula in cell G37 =(E$35-E37)*30/365.25
Copy cell G37 to range G38:G40
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ERG Section 6
results table
revision

Binary
switch

Associated detail

Implementation instructions

Enter formula in cell G41 =SUM(G26:G30)

In Sheet ‘Patient Flow — Treatment’

Enter heading in cell A12 ERG End of Life disutility

Enter formula in cell A14 =-S14*MIN(C13,13)/13*IF(utility_KN0O02_type = "Pooled Utilities ",
Utilities!$G$31, Utilities! $G$41)

Copy cell A14 to range A15:A2100

Enter formula in cell AG14 =IF(Mod_7=0,0,A14)

Copy cell AG14 to range AG15:AG2100

Enter formula in cell AS14 =IF(Mod_7=0,0,AG14*$H14)

Copy cell AS14 to range AS15:AS2100

In Sheet ‘Patient Flow — Comparator’

Enter heading in cell A13 ERG End of Life disutility

Enter formula in cell A15 =-S15*MIN(C14,13)/13*IF(utility_KNO0O2_type = "Pooled Utilities ",
Utilities!$G$31, Utilities! $F$41)

Copy cell A15 to range A16:A2101

Enter formula in cell AG15 =IF(Mod_7=0,0,A15)

Copy cell AG15 to range AG16:AG2101

Enter formula in cell AS15 =IF(Mod_7=0,0,AG15*$H15)

Copy cell AS15 to range AS16:AS2101

29/06/2015
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National Institute for Health and Care Excellence
Centre for Health Technology Evaluation

Pro-forma Response

ERG report

Pembrolizumab for treating unresectable, metastatic melanoma after progression with ipilimumab

You are asked to check the ERG report from Liverpool reviews and implementation group (Lrig) to ensure there are no factual inaccuracies
contained within it.

If you do identify any factual inaccuracies you must inform NICE by 5pm on 14™ July 2015 using the below proforma comments table. All
factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be published on the NICE website
with the Evaluation report.

The proforma document should act as a method of detailing any inaccuracies found and how and why they should be corrected.





Issue 1 Understanding of tumour flare and its role

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

On page 64 the ERG states “It is
stated in the CS that the
company’s modelling approach
relies on data from the
KEYNOTE-002 trial and, as a
consequence, the effect of
‘tumour flare’, which will lead to
longer post-progression survival,
has not been incorporated. The
company states that this means
that their approach to modelling is
conservative.”

On page 75 “In the company’s
base case analysis 72% of this
estimated health gain occurs after
confirmed disease progression”

Provide further detail on the

impact of tumour flare on RECIST
assessed progression on page 64
or elsewhere as deemed relevant.

Amend page 75 to state RECIST
assessed progression rather than
confirmed disease progression.

To provide the reader with a
better understanding of the role of
tumour flare.

As this may have been unclear
within the original submission we
would like to provide further clarity
on the role of tumour flare within
the economic modelling.

As stated within the clinical
section of the original submission
some patients with melanoma can
have a transient tumour flare in
the first few months after starting
immunotherapy (i.e.
pembrolizumab in this case) with
subsequent disease response.
This means that progression (as
measured within the trial by
RECIST) is not always a good
proxy for true disease
progression. Patients with tumour
flare are classed as progressed
by RECIST when they are in fact
responding. Chemotherapy does
not exhibit this type of response

We have incorporated the
company’s suggestions into our
report (new text in red)

On page 64, the relevant
paragraph now reads:

“It is stated in the CS that the
company’s modelling approach
relies on data from the KEYNOTE-
002 trial and, as a consequence,
the effect of ‘tumour flare’ which
may occur in the first few months
after starting immunotherapy (such
as pembrolizumab) and which will
lead to longer post-progression
survival, has not been incorporated.
The company states that this
means that their approach to
modelling is conservative since
patients with ‘tumour flare’ are
classed as progressed by RECIST
when they are in fact responding.
Hence progression measured this
way is not always a good proxy for
true disease progression and may
bias against pembrolizumab since
‘tumour flare’ does not occur with
chemotherapy.”






therefore assessment according
to RECIST will always bias
against immunotherapy / there
will always be patients exhibiting
long-term survival post RECIST
assessed progression.

On page 75, the relevant
paragraph now reads:

“In the company’s base case
analysis 72% of this estimated
health gain occurs after RECIST
assessed progression ...”






Issue 2 Minor text inaccuracy relating to PFS

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Page 64 “after which PFS was
modelled by fitting a Gompertz
model. In the chemotherapy/BSC
arm KEYNOTE-002 K-M data
were used without modification up
to 62 weeks, after which all
patients were assumed to have
died.”

“after which PFS was modelled by
fitting a Gompertz model. In the
chemotherapy/BSC arm
KEYNOTE-002 K-M data were
used without modification up to 62
weeks, after which all surviving
patients were assumed to have
progressed.”

To correct the error in wording,
not all patients are assumed to
have died at this point.

We have amended the text (new
text in red) to read: “after which
PFS was modelled by fitting a
Gompertz model. In the
chemotherapy/BSC arm
KEYNOTE-002 K-M data were
used without modification up to 62
weeks, at which point less than
2% of patients remained
progression free, after which all
patients were assumed to have
progressed or died”

Issue 3 PFS Kaplan Meier clarification for chemotherapy

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Pages 64 and 75: it is noted that it
is assumed all patients progress
or die on the chemotherapy arm
at 62 weeks. It would be worth
pointing out that less than 2% of
patients remain alive at this point.

Add the following to the statement
regarding use of Kaplan-Meier
data for PFS for the
chemotherapy arm of the model:
“at which point less than 2% of
patients remained progression
free”

Allows the reader to understand
the impact of the simplifying
assumption. Note that additional
scenarios were provided using
extrapolated curves rather than K-
M data, which showed little
impact on the ICER from this
assumption.

We have amended the text
accordingly on pages 64 and 75.
For new text on page 64, see
response to Issue 2.

For page 75, we have added the
following sentence (in red text) to
the end of the relevant paragraph:

“Figure 6 shows the KEYNOTE-






002 PFS data used to populate
the company’s model. In the
pembrolizumab 2mg/kg Q3W
arm, K-M trial data are used
directly until week 13 (91 days),
and thereafter a Gompertz model
is applied to project PFS
indefinitely. In the
chemotherapy/BSC arm, the trial
K-M data are used directly until
the final date when any patient
was observed to be still
progression-free (62 weeks), at
which point all remaining patients
are presumed to die or to suffer
disease progression immediately.
It should be noted that at this
point (62 weeks), less than 2% of
patients remained progression
free.”






Issue4 Comment related to the use of the Schanderdorf data

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Regarding the mid-term projection
using Schadendorf data, in page 83 it
is stated that: “this method of
projecting survival is implausible.”

The Schadendorf data was used
since this was the most
comprehensive long term data
available for survival for
immunotherapies. Additionally, it
has been posited that once
patients have survived a certain
period of time, their chances of
survival are similar to those of the
general population.

As the ERG recognised, there are
low numbers of patients at risk
between years 6 and 10 in the
Schadendorf data used for
modelling, and no deaths at this
point in the published paper.

It should be noted that there is no
perfect method to estimate
survival for this patient population
given the limited data available.
To address this, a large number
of scenario analyses were
provided around the modelling of
survival. We recognize the ERG
approach to obtaine survival
estimates as an alternative, valid
methodology that results in similar

To provide further clarification on
this point.

We note the company’s
suggestion. However, it is the
ERG'’s opinion that this method of
projecting survival is implausible
based on clearly stated logic. Itis
for the Appraisal Committee to
consider whether they agree or
disagree with the ERG and we do
not believe any additional text is
required in our report regarding
this issue.






estimates of mean survival as
those presented in the CS.

Issue 5 Minor text inaccuracy relating to utility values

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Page 88 states that “The
company has acknowledged that
this is a relevant issue and
included a sensitivity analysis in
their response to clarification
guestions”

“The company included a
sensitivity analysis in their
response to clarification
guestions.”

To reflect more accurately MSD’s
answer to the clarification
guestion.

We have deleted the words “has
acknowledged that this is a
relevant issue and”
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The manufacturer identified five issues in relation to factual errors in the original ERG report.
Four issues were considered to be by the ERG to require minor changes to the text, as

suggested by the company. The pages of the report affected are presented here. Text that
remains unaltered is greyed out.
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5.4.7 Treatment effectiveness

It is stated in the CS that the company’s modelling approach relies on data from the KEYNOTE-
002 trial and, as a consequence, the effect of ‘tumour flare’ which may occur in the first few
months after starting immunotherapy (such as pembrolizumab) and which will lead to longer
post-progression survival, has not been incorporated. The company states that this means that
their approach to modelling is conservative since patients with ‘tumour flare’ are classed as
progressed by RECIST when they are in fact responding. Hence progression measured this way
is not always a good proxy for true disease progression and may bias against pembrolizumab

since ‘tumour flare’ does not occur with chemotherapy.

Progression-free survival

In the chemotherapy/BSC arm KEYNOTE-002 K-M data were used
without modification up to 62 weeks, at which point less than 2% of patients remained

progression free, after which all patients were assumed to have progressed or died.
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In the company’s base case
analysis 72% of this estimated health gain occurs after RECIST assessed progression,
mainly in the extended projection period (years 2 to 30), beyond the currently available
follow-up data from the KEYNOTE-002 clinical trial.

5.5.2 Progression-free survival

It should be
noted that at this point (62 weeks), less than 2% of patients remained progression free.
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This ERG model amendment has a substantial effect on treatment costs, especially for
pembrolizumab 2mg/kg Q3W. Compared with the company’s base case scenario, the
incremental cost is reduced by more than £8,000 per patient, and the ICER is reduced by
£7,181 per QALY gained.

Post-progression therapies

The company has assumed that post-progression therapies will only be used for
palliative/BSC purposes (having no impact on OS), and will be balanced between the two
arms of the trial. The ERG considers this to be a reasonable assumption since these
patients have been heavily pre-treated with ipilimumab and various chemotherapy agents
(77% of patients in the pembrolizumab 2mg/kg Q3W arm of the KEYNOTE-002 trial had two
or more previous lines of therapy, and ] had five or more lines of therapy). Following
progression, it is very unlikely that further treatment for patients randomised to either the

pembrolizumab 2mg/kg Q3W or the chemotherapy/BSC trial arms will differ.

5.5.5 Source of utility values

In the company base case the main utility parameters are drawn from EQ-5D responses in
the KEYNOTE-002 trial scored according to the UK value set. However, in international trials
it is often the case that patient responses to theEQ-5D questionnaire differ significantly. The
ERG requested a breakdown of utility scores between US and non-US patients, which
shows clearly that in the US subgroup EQ-5D responses are generally more optimistic. The
company included a sensitivity analysis in their response to clarification questions. e =G
has made an appropriate amendment to the model which shows that using non-US utility
data reduces incremental QALYs by 6.6% and increases the estimated ICER by £3,037 per
QALY gained.

5.5.6 Life table mortality rates

The company’s model uses published annual Life Table estimates® for England and Wales
to represent other causes of death in long-term survival projections (10-30 years). Separate
mortality rates for males and females are weighted for the gender balance in the KEYNOTE-
002 trial for each year of age from 50 to 100. This approach is flawed because mortality is
systematically lower for females than for males so that over time the gender balance shifts in
favour of females. Without making allowance for this drift leads to an over-estimate of
mortality in the cohort as a whole. The ERG has calculated representative mortality rates
using dynamic weighting, which when applied in the model increases the incremental
survival and QALYs by less than 1%, and reduces the estimated ICER by £25/QALY.
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