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CONFIDENTIAL

Pre-meeting briefing

Dabrafenib in combination with trametinib
for adjuvant treatment of resected stage lll
BRAF V600 positive mutation melanoma

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team
and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

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

+ 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 documentincludes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting
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CONFIDENTIAL

Key issues - clinical effectiveness

« What are the committee’s conclusions on COMBI-AD?
— quality, risk of bias and generalisability?

« Whatis the committee’s view on the results of the trial using the
company’s Kaplan-Meir analysis compared with the ERG's alternative
competing risk analysis?

« What conclusions can be drawn about relapse free survival and overall
survival given the immaturity of the data?

* A key uncertainty is whether treatment with dabrafenib and trametenib
mainly postpones disease recurrence or permanently cures the disease.
Whatis the committee’s view on this?

* The American Joint Committee on Cancer (AJCC) 8t edition has
redefined stage Ill groupings and included an additional stage IID
subgroup. Does the committee consider this will affect the
generalisability of COMBI-AD to clinical practice in England in the future?
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Key issues - cost effectiveness

» Is it appropriate to use data from a study comparing adjuvant ipilimumab to
placebo to model long-term RFS after the observed period of COMBI-AD instead
of extrapolation using parameterised curves from COMBI-AD?

— are results from a population with unknown BRAF status generalisable to a BRAF
positive population?

« What is the committee’s view on the choice of RFS curves?:

— company’s log logistic (U) cure base case model, which suggests that treatment will
permanently cure a larger proportion of patients

— company’s log logistic (R) cure model, suggesting that treatment postpones
recurrence

— ERG's flexible parametric fit and competing risks models also suggest that treatment
postpones recurrence - should competing risks be considered?

« Is it appropriate that outcomes after a distant recurrence (DR) were applied as
one-off costs and QALYs at the point of entry into the DR health state, making
overall survival disconnected from the model outcomes?

+ What are the committee’s conclusions on possible underestimation of costs
associated with adverse events and monitoring?

* Is the technology innovative?

National Institute for Health and Care Excellence
Pre-meeting briefing — insert title in notes master view
Issue date: [Month year]




CONFIDENTIAL

Background

« Melanoma is a cancer of the skin that in its advanced stages can spread or
metastasise to nearby lymph nodes (stage lll) or to other parts of the body
(stage IV)

+ It occurs more commonly in fair-skinned people and there is strong evidence
that ultra violet exposure is causal. People with an above-average mole count,
sun-sensitive skin, or a strong family history of melanoma are at increased risk

« |In 2016, melanoma was the fifth most common cancer in the UK, with over
13,000 cancer registrations. In England, 6% of melanomas were diagnosed at
stage lll and 2% at stage IV

« Around half of people with stage lll melanoma will experience a distant
(metastatic) recurrence, for which the prognosis is extremely poor (5-year
overall survival [OS] rates range from 5% to 20%)

« A mutated form of the BRAF gene (BRAF V600) is found in about 50% of
melanomas. The mutated gene means that the cells produce too much BRAF
protein, leading to uncontrolled cell division and growth of the tumour. A
diagnostic test is used to detect the BRAF mutation

« Melanoma disproportionately affects a younger population than other cancers,
with a significant impact on patients, carers and wider society

Please see pages 15-21 of the company submission for more information.

The prognosis of melanoma varies according to the stage of the disease at clinical
presentation and health related quality of life (HRQoL) has shown to deteriorate particularly
with later stages of disease.

Patients with lymph node involvement (stage Ill melanoma) are at a higher risk of disease
recurrence (which can be loco-regional or metastatic) compared with stage | or stage Il
patients, and therefore have lower 5 and 10-year relapse free survival (RFS) rates.

National Institute for Health and Care Excellence
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Current management

- Standard treatment of stage Ill melanoma, usually possible for 90% of patients, is
resection including removal of the primary tumour and associated lymph nodes

+ Following complete resection, people are still at a high risk of disease recurrence,
with 5- and 10-year relapse free survival (RFS) rates of 57% and 36%!'

* In the EU, interferon-a-2b is the only licensed therapy for the adjuvant treatment of
stage lll melanoma in people who are disease-free after surgery but at high risk of
systemic recurrence

— however, interferon-a-2b is not used in clinical practice in the UK because of
uncertainty in the reported overall survival (OS) benefit and associated
adverse events

— ipilimumab not licenced in the EU due to uncertain risk-benefit ratio and
toxicity

« No clinically effective therapies available in the adjuvant setting

« Standard of care (SoC) for patients with resected stage Ill melanoma in the UK is
routine surveillance which includes regular clinical review and imaging surveillance

1 Leiter U, Buettner PG, Eigentler TK, et al. Hazard rates for recurrent and secondary cutaneous melanoma: an analysis of
33,384 patients in the German Central Malignant Melanoma Registry. J Am Acad Dermatol 2012;66:37-45

Please see pages 21-24 of the company submission for more information.

Clinical guidelines from British Association of Dermatologists (BAD) do not recommend the
use of adjuvant interferon-a-2b. This is because its effect on disease free survival is of
uncertain clinical relevance and although a meta-analysis of interferon studies showed a
significant improvement in OS, the effect was small and associated with significant drug
toxicity. In addition, patients with stage IlIA melanoma should be seen 3-monthly for 3
years, then 6-monthly to 5 years (stage IlIA-I1IC), then annually to 10 years (stage IlIB—
[IC).

The European Society Medical Oncology (ESMO) clinical practice guidelines (2015) state
that there is no consensus on the optimal schedule of frequency of follow-up visits, or on
the utility of imaging and blood tests for patients with resected melanoma.

NICE clinical guidelines for the management of melanoma (NG14, 2015) recommends
clinical follow-up with imaging for people with stage Il disease following complete
resection, at a schedule of every 3 months for the first 3 years post resection, then every 6
months for the next 2 years, and discharge at the end of 5 years. It states that adjuvant
radiotherapy should not be offered in stage IlIA melanoma and should only offered in stage
[1IB or IlIC melanoma, if a reduction in the risk of local recurrence outweighs the risk of
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significant adverse events.
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Details of the technologies

Dabrafenib (Tafinlar; Novartis) | Trametinib (Mekinist; Novartis)
e
.

Anticipated MA

Mechanism of Selective inhibitor of BRAF V600 Inhibitor of MEK1 and MEK2 kinases
action kinase activity and blocks the and blocks the action of the abnormal
activity of mutant protein kinase BRAF protein, with the aim of slowing
causing the cancer cells to stop growth and spread of the cancer
growing and die

Administration & Oral,150 mg (two 75 mg capsules) 2 mg (one tablet) once daily
dosage twice daily

Duration of 12 months or less if there is disease 12 months or less if there is disease
treatment recurrence or unacceptable toxicity recurrence or unacceptable toxicity

List price for 28 capsules of List price for 30 tablets of trametinib 2
dabrafenib 75 mg: £1,400 mg: £4,800

Patient access schemes agreed for each technology involving a single
confidential discount applied to the list price of dabrafenib and trametinib

PATL LI RO LT -0 Based on average number of packs in COMBI-AD:

of treatment List price: £ Gz PAS price: £ IlIEGNG

Other licensed Licensed as monotherapies or in combination for treatment of adults with
indications unresectable or metastatic melanoma with a BRAF V600 mutation.
Recommended in NICE TA 396 (combination) and TA321 (Dabrafenib)

Please see pages 11-14 of the company submission for more information.

Concurrent inhibition of the MAPK pathway by dabrafenib plus trametinib has demonstrated
efficacy in the metastatic setting and in 2016, dabrafenib plus trametinib was licensed and
approved by NICE for the treatment of unresectable or metastatic melanoma in adults with
a BRAF V600 mutation (TA396). In addition, dabrafenib monotherapy has been
recommended by NICE for treating unresectable or metastatic BRAF V600
mutation-positive melanoma (TA321)

In order to initiate treatment with dabrafenib in combination with trametinib, patients must
have confirmation of the BRAF V600 mutation using a validated test. This is in line with
NG14 for the management of melanoma, which specifies that genetic testing should be
offered to all patients if a targeted systemic therapy, such as dabrafenib plus trametinib, is a
possible treatment option. BRAF testing is already part of routine clinical care in the NHS
for high-risk patients, which includes all stage Il patients and those with unresectable or
metastatic melanoma, therefore no new or additional diagnostic tests are required for the
proposed indication.

National Institute for Health and Care Excellence
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Treatment Pathway in the UK

[ Resscted stage Il melanioma ]

{

Post-surgical management

g Y )

Adjuvant dabrafenib plus
trametinib

N A =

Routine surveillance?

Adapted from NICE NG14 and expertclinician feedback
2No adjuvant systemic therapies included in NG14

Source: Figure 4 ( page 23) of the company submission.

Concurrent inhibition of the MAPK pathway with dabrafenib plus trametinib represents a
targeted approach to mitigate the risk of disease recurrence in patients with a BRAF V600
mutation.

The company estimates that in 2018, the number of patients eligible for treatment with
dabrafenib and trametinib in the proposed adjuvant indication will be 427.
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Decision problem

_ NICE scope Company submission

o1 ITIEVT I People with completely Adult patients with stage Il
resected, stage |lI melanoma with a BRAF
melanoma with BRAF V600 V600 mutation, following
positive mutations complete resection

LGl Dabrafenib plus trametinib  Dabrafenib plus trametinib
Routine surveillance Routine surveillance
Overall survival Relapse-free survival
Relapse-free survival Overall survival

Distant metastases free Distant metastases free
survival survival

Adverse effects of treatment Freedom from relapse
Health-related quality of life Adverse effects of treatment
Health-related quality of life

Source: Table 1 (page 9) of the company submission.
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Clinical expert comments

+ Aim of the new treatment is to reduce the risk of people diagnosed with
primary melanoma developing metastatic disease, thereby improving
overall survival

* No adjuvant treatment currently available. Standard of care is
observation with additional scanning for patients at high risk of
developing metastases — there is a major unmet need

+ Adjuvant treatment with dabrafenib and trametinib will require additional
resource use in the form of more staff, outpatient visits and
investigations with subsequent effects on additional appointments,
blood tests and imaging

* Treatments are generally well tolerated and side effects are
manageable with quality of life maintained

« A clinically significant treatment response would be a reduction in the
risk of relapse or death by more than 10%

+ Expectation that significant numbers of patients will be cured with
adjuvant treatment

National Institute for Health and Care Excellence
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Patient perspective

* No patient expert comments received

National Institute for Health and Care Excellence
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Clinical effectiveness
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Company’s clinical evidence: COMBI-AD

Design Randomised, double-blind, placebo-controlled, phase Il
Population Adults with completely resected, histologically confirmed, BRAF
(n= 870) VE600E/K mutation-positive, high risk (defined as stage IIIA [lymph
node metastasis >1 mm], IlIB or llIC) cutaneous melanoma;
patients with initial resectable lymph node recurrence after a
diagnosis of stage | or || melanoma were also eligible
Intervention Dabrafenib 150 mg twice daily plus trametinib 2 mg once daily for
12 months (n=438)

Comparator Two matched placebos for 12 months (n=432)

Location 169 international study sites in 26 countries from Europe (including
13 sites in the UK), North and South America, Asia and Oceania.

This included 86 patients from the UK: [ EGccNcNGNGNGGGEEE

Primary endpoint Relapse free survival (RFS) - investigator assessed

Key secondary * Overall survival (OS)

endpoints + Distant metastasis free survival (DMFS),

+ Freedom from relapse (FFR)

+  Safety

DI iTe T W 3T (A1, [« Il Treatment period 12 months. Discontinuation could occur earlier
follow-up due to disease recurrence, death, unacceptable toxicity or
withdrawal of consent. Median follow-up time was [ NI i» the
dabrafenib plus trametinib arm and |~ the placebo arm at
data cut-off for the primary analysis (30th June 2017)

Please see pages 26-34 of the company submission for more information.

Patients with resected BRAF V600 positive, stage Ill melanoma were screened for eligibility
for inclusion within the trial and staging was completed as per the seventh edition (2009) of
the American Joint Commission on Cancer (AJCC) staging system which was the most
recent available at the time of the trial. An eighth edition of the AJCC was released in
January 2018 and UK clinical practice is currently in the process of adopting this. The minor
difference between the two is a shift in the distribution of patients categorised with stage II
melanoma to stage Ill melanoma. This change means more patients will be categorised as
stage IlIC and in addition there is a new pathologic sub-stage (stage 1lID) representing
patients with poorer outcomes.

RFS was defined as the time from randomisation to disease recurrence or death from any
cause, assessed by clinical examination and imaging by means of computed tomography
(CT), magnetic resonance imaging (MRI), or both. Company state that RFS is a direct
measurement of anti-tumour effect because it will not be subject to confounding from
subsequent therapy (as OS may). Since relapses are associated with disease- and
treatment-related morbidity, RFS is a true measure of patient benefit. Health related quality
of life was an exploratory outcome.

National Institute for Health and Care Excellence
Pre-meeting briefing —Regorafenib for previously treated unresectable hepatocellular carcinoma
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Baseline characteristics in COMBI-AD

Dabrafenib plus trametinib  Placebo(N=43
(N=438) 2)

Characteristic

Demographics
Age, median years (range) 50 (18-89) 51 (20-85)
Sex, n (%)
Male
Female
Disease characteristics
BRAF mutation status, n (%)
V600E 397 (91) 395 (91)
V600K 41 (9 37 (9
Disease stage, n (%)
A 83 (19) 71 (16)
B 169 (39) 187 (43)
lnc 181 (41) 166 (38)
Il unspecified 5 (1 8 (2
Prior therapy
Sentinel lymphadenectomy, n (%)
Lymph node dissection, n
Median number of Ilymph node
removed
Median time from initial diagnosis
(months)

Source: Table 9 (page 28-32) of the company submission for more information.

Demographic characteristics (such as age, sex, race) were well balanced between
treatment arms. Mean age was 50.5 years. Disease characteristics (such as BRAF
mutation status, performance status and disease stage) were also well balanced. In
addition, prognostic indicators for melanoma such as number of nodal metastases, primary
tumour ulceration and micrometastasis versus macrometastasis were also roughly similar
for the two treatment groups.
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Source: Figure 6 (page 37) of company submission reporting investigator-assessed RFS in
COMBI-AD as of 30th June 2017 data cut-off for the primary analysis (ITT population).

Primary efficacy results: investigator assessed RFS
(ITT population)

On treatment period

0.94
w
g 0.8 p=1.53x1014
=1
‘g 0.74 2y, 67%
g 3y, 58%
‘; 0.6+ 1y, 56%
& Dabrafenib plus
L; 0.54 2y, 44% trametinib
E 0.44 3y, 39%
o Events Median HR Placebo
£ 03] crouwp n(%)  (95%Cl),mo  (95% CI)
L
[ %
- Dabrafenib plus NR
© 029 trametinib 166 (38) (44.5-NR) 0.47
a . (0.39-0.58)

0.1 =1.53x10"*

Placebo 248 (57) (127-22.1) P
0 0 T T T T T

T T T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Months since Randomization

No. at Risk
Dabrafenib plus 438 413 405 392 382 373 355 336 325 299 282 276 263 257 233 202 194 147 116 110 66 52 42 19 7 2 0
trametinib

Placebo 432 387 322 280 263 243 219 203 198 185 178 175 168 166 158 141 138 106 87 86 50 33 30 9 3 0 0

Abbreviations: Cl: confidence interval, HR: hazard ratio; ITT. intention-to-treat, NR: not reached; RFS: relapse-free survival

Please see pages 34-37 for more information.

RFS events were defined as:

RFS events (disease recurrence or death) had occurred in 166 (38%) of 438 patients in the

Occurrence of loco-regional or distant metastases,

Identification of a new primary melanoma,

Occurrence of death without prior documentation of tumour recurrence (and not
censored in the statistical analysis)

dabrafenib plus trametinib arm and in 248 (57%) of 432 patients in the placebo arm.

* RFS analysis only included the first recurrence event and as such, if a patient
experienced a loco-regional recurrence first followed by a distant recurrence at a

later time point, only the former one was counted as an event.

+ At the time of first recurrence, 54 patients (12%) in the dabrafenib plus trametinib
arm had experienced loco-regional recurrence, 7 (2%) had both local and distant
recurrence and 96 (22%) had a distant recurrence, as compared with 107 (25%),

7 (2%) and 126 (29%), respectively, in the placebo group

National Institute for Health and Care Excellence
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On treatment period
—
1.0- — 1y,97%
2y,9%
0.9+ 3y, 86%
1y, 94% H ,
= 03 Dabrafenib plus
2> 2y, 83% trametinib
g 0.7 3y, 7% Placebo
wv
T 064
]
& 054
b
o 4
:‘_? 0.44 Events Median HR
-,E 034 Group n (%) (95% CI), mo (95% CI)
& 7. Dabrafenib plus 60 (14) NR
£ El 0.57
, trametinib (NI::R) (0.42-0.79)
1 =0.0006°
Placebo 93 (22) (NR-NR) p=0.0006
0 0 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Months since Randomization
No. at Risk
Dabrafenib plus 438 426 416 414 408 401 395 387 381 376 370 366 362 352 328 301 291 233180164 10582 67 28 12 5 0 O
trametinib
Placebo 432 425 415 410 401 386 378 362 346 337 328 323 308 303 284 269252202 164152 9464 51 17 7 1 0 O
b Prespecified significant boundary p=0.000019.
Abbreviations: CI' confidence interval; ITT: intention-to-treat; NR: not reached; OS: overall survival.

Source: Figure 7 (page 39) of company submission reporting OS in COMBI-AD as of 30th
June 2017 data cut-off for the primary analysis (ITT population). Please see pages 37-39
for more information.

The estimated HR for OS was 0.57 (95% CI: 0.42-0.79; p=0.0006). Despite this low p-
value, the between-arm difference was not statistically significant because it did not cross
the pre-specified conservative interim boundary of p=0.000019. The company states that
this result nonetheless still shows a clinically meaningful improvement in OS.

At the time of the data cut-off, 153 deaths had occurred; 60 (14%) in the dabrafenib plus
trametinib arm and 93 (22%) in the placebo arm, representing 26% of the total targeted 597
deaths required for the final OS analysis. The most common cause of death was
melanoma, which occurred in 54 patients (12%) in the dabrafenib plus trametinib arm and
77 patients (18%) in the placebo arm. For all other deaths, 6 in the dabrafenib plus
trametinib arm and 16 in the placebo arm, the cause of death was listed as “other”, which
includes pneumonia, haemorrhage, trauma, suicide, other cancer and heart failure, or
unknown

331 (76%) patients in the dabrafenib plus trametinib arm and 277 (64%) patients in the
National Institute for Health and Care Excellence
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placebo arm were censored and are still being followed for OS events.
Censoring was performed using the date of the last known contact for those
who were alive at the time of analysis. Follow-up for the remaining 47 patients
(11%) and 62 patients (14%) in the dabrafenib plus trametinib arm and placebo
arms, respectively, has ended.

TheOS curve remains consistently higher for the dabrafenib plus trametinib
treatment arm relative to placebo at all subsequent time points, thereby
indicating a sustained OS advantage with dabrafenib plus trametinib versus
placebo

National Institute for Health and Care Excellence
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Secondary efficacy results: distant metastasis-free
survival (ITT population)

On treatment period
——

®
2
w
12
']
]
%
8
]
b3 Dabrafenib plus
.g trametinib
I Placebo
Q
2
@ 044
®
z 3 Events Median HR
: Group n(%)  (95%Cl),mo  (95%Cl)
]
£ "27 Dabrafenib plus NR
x trametinib 10(29) (NR-NR) 0.51
o 014 MR (0.40-0.65)
0.001
o anil Placebo 152 (35) (412-NR) p<

T T T R, R T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 %52

Months from Randomization
No. at Risk
Dabrafenib plus trametinib 438 413 407 390 381 373 353 336 327 302 285 278 265 256 235 203 195 146 116 110 66 52 42 19 7 2 0
432 392 330 282 265 247 221 206 201 187 179 176 169 168 159 144 140107 88 87 51 33 30 9 3 0 0O

Abbreviations: Cl: confidence interval, HR: hazard ratio; ITT. intention-to-treat

Source: Figure 8 (page 40) of company submission reporting distant metastasis-free
survival (DMFS) in COMBI-AD as of 30th June 2017 data cut-off for the primary analysis
(ITT population). Please see pages 39-41 for more information.
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I coNFoenTAL | .
Exploratory efficacy results: patient reported

HRQoL (EQ-5D-3L)

- |

+ When assessed using mixed-model repeated measures analyses, there was

+ NOTE: COMBI-AD was not powered to detect differences in HRQoL

Source: Figure 10 (page 43) of the company submission. See pages 42-43 for more
information and Table 16 for a summary of EQ-5D-3L utility scores in COMBI-AD as of the
latest data cut-off.
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Dose modification and discontinuation rates in
COMBI-AD

+ Dose interruptions were more frequent in the treatment arm ( || NG

) compared to placebo ([N

— most common reason was [} in the trW),
and I i the placebo arm ( )

» Dose reductions were || in the treatment arm (I

) compared to placebo ()
— most common reasons in both arms were || G

* Permanent discontinuation of a trial drug due to AEs occurred in 114
patients (26%) in the treatment arm compared with 12 (3%) in placebo
arm

— company notes that rate of treatment discontinuation was higher than
observed for metastatic disease

Please see pages 48-51 of the company submission for more information and Table 19 for
a summary of treatment duration and dose interruptions in COMBI-AD as of latest data cut-
off for the primary analysis.

At the time of cut-off of COMBI-AD, 272 patients (63%) had completed all scheduled doses
of dabrafenib and 163 patients (37%) had discontinued treatment with dabrafenib. Out of
the 163 patients who discontinued, 108 were due to AEs, 23 due to disease recurrence and
32 for other reasons.

Similarly, 277 patients (64%) had completed all scheduled doses with trametinib and 158
patients (36%) had discontinued treatment, due to AEs (n=104), disease recurrence (n=23)
or other reasons (n=31). In the placebo arm, 227 patients (53%) completed treatment and
205 (47%) discontinued, due to AEs (n=12), disease recurrence (n=175) or other reasons
(n=18)

National Institute for Health and Care Excellence
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Adverse events

+ Safety population included patients who received at least one dose of
randomised treatment (435 people in treatment arm; 432 people on
placebo)

+ At least one AE was reported in 97% of patients in the treatment arm and
88% of patients in placebo arm, with serious adverse events (SAEs)
occurring in 36% and 10% of the treatment and placebo arms
respectively

+ Most frequently reported AEs in the treatment arm were pyrexia (63% of
patients), fatigue (47%), and nausea (40%). With placebo, these were
fatigue (28%), headache (24%), and nausea (20%)

+ AEs related to study treatment (any grade) occurred in [l of people
in the treatmentarm and i} in the placebo arm:

Please see pages 52-56 of the company submission for more information and tables 21-24
for a full breakdown of the AEs reported in COMBI-AD.

National Institute for Health and Care Excellence
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ERG’s comments on clinical evidence

+ COMBI-AD was well conducted, quality is reasonable, and baseline demographic
characteristics of patients are comparable to patients in the UK, however:
— potential bias from imbalance between study arms in numbers and timing of patients

ending follow-up before study cut-off may influence outcomes, especially those involving
time to event analysis

— higher rate in placebo arm of deaths from non-melanoma or unknown causes may be
suggestive of poorer health at baseline or differences in post recurrence treatments

— some outcomes were investigator-assessed when they could have been assigned to an
Independent Review Committee masked to treatment assignments

— imaging to detect recurrence was only performed every 3 months during the first 24
months and every 6 months thereafter. Accuracy of RFS may be limited due to this

« Data is immature for both RFS and OS:

— a major uncertainty is whether dabrafenib and trametinib delays disease recurrence, so
that recurrence incidence in the intervention arm eventually catches up with that in the
control arm, or whether treatment leads to a proportion of patients being “cured”

— pattern of recurrence is not well served by the composite outcome (RFS) used in most
adjuvant trials

Please see pages 29-40 and 64-65 of the ERG report for more information.

The ERG interpret “cure from recurrence” to mean a permanent delay in recurrence.
Adjuvant treatment may have no effect on recurrence, it may only temporarily delay it, it
may temporarily delay it in some patients and permanently delay in others (i.e. cure), or it
may only cure in selected patients.

National Institute for Health and Care Excellence
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ERG’s competing risk analysis

* ERG conducted a competing risk (CR) analysis because of CR events that
preclude the occurrence of death/recurrence (differences between arms in
premature end to follow-up and new primary melanomas)

+ ERG's analysis indicates that:

— RFS estimated by the company’s KM analysis is overestimated by
approximately 11%

— OS is overestimated by approximately 21%

ERG’s competing risk analysis - RFS

=

Kaplan M eier analysis

“1 competing risk analysis

[

4
4

cumulative incidence
B

2
cumulative incidence

Please see pages 43-47 and 54-56 of the ERG report for more information

Competing risk analysis offers an alternative approach sometimes used in circumstances
where multiple outcomes are recorded (as in COMBI-AD), and offers an alternative
estimate of the incidence of an event of particular interest to that of a KM analysis.

Restricted mean survival was estimated to 41 months for RFS and 42 months for OS since
this was the longest follow up common across analyses and arms.
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ERG comments on adverse events

« Concern that, in | lllllloatients in the placebo arm who had serious
side effects, these were related to study treatment

— ERG had serious reservations about the safety, chemical
composition and pharmacodynamics of the placebo substance

— remaining patients in the placebo arm were assumed to have
experienced a SAE due to underlying disease morbidities

— therefore, difficult to decipher whether AEs in the intervention arm
were also due to progression of the underlying disease/patient
comorbidities, or the treatment itself

« Concern that side effects which may potentially be responsible for
malabsorption of drugs, such as diarrhoea, reported in 115 patients in the
treatment arm, may preclude compliance and efficacy of treatment

+ Costs for some AEs may be underestimated as they are difficult to
predictin a non-trial setting (costs discussed further under cost
effectiveness)

Please see pages 51-53 of the ERG report for more information
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Company’s 4 state-transition model

(Factor @ |Chosen values

Time horizon 50 years (lifetime assumed)
Perspective NHS and PSS

Discount rate 3.5% per year

Cycle length One month

Abbreviations: DR: distant recurrence; LR: loco-regional recurrence; RFS: relapse-free survival.

Source: Figure 12, page 63 of the company submission

The partitioned-survival model approach commonly seen in appraisals of oncology
interventions was not considered appropriate by the company given the difficulty in (a)
extrapolating OS with a low number of events (despite evidence of a survival advantage in
the COMBI-AD) and (b) appropriately assigning costs and utility values (for different events
such as LR and DR) when transitions are not modelled explicitly.

The economic model includes two death states: one for death due to melanoma, and
another for death due to other causes but has been represented as one state for simplicity
in the diagram.
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Company model details

« Patients in RFS health state either remain in this state or develop loco-
regional recurrence (LR), distant recurrence (DR) or die from
melanoma/other causes

— divided into on an off treatment phases to reflect the treatment
duration, drug acquisition costs and differences in HRQoL

« After treatment patients undergo same schedule of routine surveillance
as placebo arm

« Patients in LR health state either remain in this state until death with a
small reduction in QoL, develop a DR or a new LR, or die from
melanoma/other causes

+ Patients in the DR health state remain until death and have a mix of
treatments for metastatic disease in line with UK clinical practice

* Model is segmented into 2 periods: 15t 50 months, corresponding to the
maximum follow-up in COMBI-AD, and the period subsequent to this

— curves fitted to the model and the splitting of events into LR, DR
and deaths differ in the 2 segments

Please see pages 62-68 of the company submission for more information.
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Clinical inputs to company model

Efficacy and clinical data inputs used in the model derived from COMBI-AD:

+ Patient baseline characteristics

+ Probability of RFS during the observed trial period and the proportion of LR, DR
and death events in RFS

+ Probability of recurrence (LR or DR) or death following a LR

« Cumulative dose for drug costs

« Health related quality of life (EQ-5D-3L)

+ Incidence of adverse events

Clinical data from other sources:

+ Proportion of LR, DR and death events following a LR during observed period of
COMBI-AD: from study by White et al. (2002) of 2,505 melanoma patients with
regional lymph node metastasis

« Probability of RFS and the proportion of LR, DR and death events in RFS after
the observed trial period: estimated from EORTC 18071 of adjuvant ipilimumab

« Time to death following a distant metastasis: from previous NICE appraisals in
the first-line treatment of metastatic disease

+ General population mortality in England by single year of age from Office for
National Statistics

Please see pages 68-70 of the company submission for more information.
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Company’s modelling up to first 50 months

+ A parametric function was fitted for the first 50 months of the trial to
reflect the last censoring point

+ The following parametric functions were considered for extrapolation:
exponential, Weibull, Gompertz, lognormal, log-logistic, gamma,
generalised-F and restricted cubic spline

— non-mixture cure and mixture cure versions of these models were
also explored

« Company considered that the log-logistic unrestricted mixture model
provided the best visual fit to both treatment arms throughout the trial
follow-up and also provided a good statistical fit in terms of AIC and BIC

« Company’s clinical experts also considered that the log-logistic
unrestricted mixture-cure model was an accurate prediction of the RFS
observed in the trial

Please see pages 71-75 of the company submission for more information.
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Modelling of RFS during observed period of COMBI-AD:
log-logistic unrestricted mixture-cure model fitted for the
first 50 months of trial

Treatment
Dabrafenib + Trametinib
Placebo

0.84 Distribution
— Kaplan-Meier

=== Log-Logistic (U) Mixture

Probability of Survival

6 18 24 30 36 42 48
Months

Source: Figure 15 (page 75 of the company submission).

Individual patient-level data (IPD) based on a median follow-up of 2.8 years from COMBI-
AD was used to estimate RFS during the trial period. A parametric function was fitted for
the first 50 months of the trial to reflect the last censoring point (51 months in adjuvant
dabrafenib plus trametinib arm and 50 months in the placebo arm). The following
parametric functions were considered for extrapolation: exponential, Weibull, Gompertz,
lognormal, log-logistic, gamma, generalised-F and restricted cubic spline (RCS). Non-
mixture cure and mixture cure versions of these models were also explored.

Based on the AIC and BIC, the generalised-F provided the best (statistical) fit to the data
for both arms, followed by the generalised gamma unrestricted mixture, log-logistic
unrestricted mixture and lognormal restricted mixture. However, the generalised-F models
did not provide a good visual fit at the beginning of the curve. The company considered that
the log-logistic unrestricted mixture model provided the best visual fit to both treatment
arms throughout the trial follow-up and also provided a good statistical fit in terms of AIC
and BIC.

The company noted that clinical experts also considered that the log-logistic unrestricted
National Institute for Health and Care Excellence
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mixture-cure model was a more accurate prediction of the RFS observed in
the trial.

A parametric function was used in the base case instead of the non-parametric
direct KM curve to (a) facilitate the probabilistic sensitivity analysis and (b)
because the use of parametric functions is less influenced by events at the tail
of the distribution.
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Company’s extrapolation of the short term observed
RFS in COMBI-AD beyond 50 months

= Company extrapolated the results from COMBI-AD beyond 50 months using the
placebo arm of the international EORTC 18071 trial that compared adjuvant
ipilimumab with placebo in people with completely resected stage Ill melanoma
(n=951)

« Company reported that its clinical experts considered the baseline characteristics
of the patient population to be generally similar to that of the COMBI-AD trial:

— although data on BRAF status was not reported in the EORTC 18071 trial,
the exact prognostic role of BRAF V600 mutations in melanoma remains
uncertain

— data on the efficacy of immunotherapies in the metastatic setting have
provided little evidence of a difference in outcomes for BRAF positive and
BRAF wild-type patients

« In the absence of evidence of a difference, company assumed that outcomes in
EORTC 18071 would be similar irrespective of BRAF status

« Company reports that this assumption is supported by comparison of RFS from
the EORTC 18071 and COMBI-AD placebo arms

Please see pages 75-82 of the company submission for more information.
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Comparison of RFS from COMBI-AD and EORTC 18071
placebo arms

Tral
COMBI-AD
EORTC 18071

Probability of RFS

Months

Source: Figure 16 of the company submission

Source: Figure 16 (page 76) of the company submission

The company reports that the Kaplan-Meier curves were relatively similar up to month 24—
30, after which a large number of patients were censored in COMBI-AD. Despite the visual
separation after month 24-30, the confidence intervals overlap, indicating that the
separation may be attributable to the number of patients at risk and censoring in the
COMBI-AD trial.

Data for RFS from the placebo arm of the EORTC 18071 trial were available for up to 7
years.
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ERG comments on company’s extrapolation of the short
term observed RFS in COMBI-AD using EORTC 18071

« Assumption of equivalence between a trial with a mixed BRAF population and
one with an exclusively BRAF+ populationis open to question - seems odd to
justify an assumption of equivalence on the basis of no evidence

« Company itself reports that BRAF V600 mutations drive disease progression

« No exploration of other sources such as AVAST-M (trial of adjuvant bevacizumab
in patients with stage IIB, IIC and Ill melanoma)

— extrapolation using AVAST-M is more likely to be generalisable to clinical
practice in England as it is a larger (n=1347) and longer trial (8 years) that
was conducted in UK patients; control arm received “observation” and would
likely reflect the current UK alternative to a licenced adjuvant treatment

— ERG reconstructed the KM for disease free survival in AVAST-M and
reported that the experience of control participants in AVAST-M and EO-

18071 differs, hence the choice of external data source will influence
extrapolation

« However, ERG sees more merit in using parameterised curves derived from
COMBI-AD for extrapolation (discussed further under cost effectiveness)

Please see pages 57-64 of the ERG report for more information
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Modelling of RFS after observed period of COMBI-AD:
Parametric functions fitted to placebo arm of EORTC 18071

Long-term RFS predictions for EORTC 18071 placebo arm (non-mixture models)

u . : .
| Generalised-F non-mixture model used in base case
I

¥
Distribution

Gompertz
{—— Gen.F
RCS Log-Logistic
= RCS Weibull
= RCS Lognormal
= Gen. Gamma
Log-Logistic
— Lognormal
Weibull
Exponential
Kaplan-Meier

Probability of RFS

Months

Source: Figure 20 (page 80 of the company submission). Please see page 75-82 for more
information.

In the absence of long term data from COMBI-AD, the company used data from EORTC
18071: a phase |ll RCT comparing adjuvant ipilimumab to placebo in patients with
completely resected stage |ll melanoma. Data for RFS from the placebo arm of the EORTC
18071 were available for up to 7 years, providing median follow-up of 5.3 years compared
to 2.8 year median follow up in COMBI-AD trial.

To estimate hazard of recurrence over time, the company fitted parametric functions to the
placebo arm of the EORTC 18071 RFS data from randomisation until the end of the
observed period. The estimated hazard was then applied to the COMBI-AD RFS data (to
both the placebo and treatment arms) from the end of the observed period in the COMBI-
AD (approximately 50 months).

» The company considered this approach reasonable in the absence of evidence
suggesting the hazard could be different between the two treatment arms after the
observed period in the trial. They also noted that clinical experts did not believe that the
hazard of recurrence in people who received adjuvant treatment would be greater than
that observed in the placebo arm as literature suggests that people with stage Ill disease
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that don’t receive adjuvant treatment have a very high risk of recurrence for
the first three years, with risk of recurrence reducing significantly thereafter.
Therefore, the hazard of recurrence reduces naturally with time.

The company fitted parametric functions to RFS from the placebo arm of the
EORTC 18071, separating the distributions into two broad families (a) mixture-
cure models and (b) non-mixture models. Although the generalised-F was
considered the best fit statistically using the BIC and was also a good fit
visually, the company noted that clinical experts considered the most clinically
plausible curve for the EORTC 18071 placebo data in the non-mixture model
family was likely to be in between the Gompertz and generalised-F
distributions. Within the mixture models, the clinical experts considered that
the generalised-F distribution provided a lower bound estimate for long-term
RFS, with the remaining mixture models considered to be more plausible.

As a conservative measure, the base case for long term extrapolation of the
COMBI-AD trial used the hazard for recurrence from the generalised-F non-
mixture model from the end of the COMBI-AD trial (approximately 50 months)
out to the lifetime of the model. The base case analysis also incorporated age-
specific mortality data from UK specific life tables to account for the increased
risk of dying due to older age.
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Transition from LR health state: post-LR survival data from
COMBI-AD used to approximate transitions by calibrating
a HR to RFS so that OS post-LR predicted by model
matched data observed in COMBI-AD

Calibrated post LR OS vs observed post-LR OS

=

Dabrafenib + Trametinib

\
Observation
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Observation (COMBI-AD)
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Source: Figure 24 (page 86 of the company submission). Please see pages 85-86 for more
information.

Since follow-up for disease recurrence in COMBI-AD only continued until the first
recurrence (and thereafter, patients were followed for survival), transitions from the LR
health state to the DR health state or subsequent LR were not directly available from
COMBI-AD. Due to limited data on the risk of subsequent LR or DR following a previous LR
in a population similar to the COMBI-AD trial, the company considered survival to follow the
same distribution as RFS (i.e. high hazard initially which decreases with time). This
assumption was supported by a study looking at recurrence in early stage melanoma
(Salama et. al) showing that the hazard of recurrence following a previous LR was higher
compared with the hazard of recurrence in patients without a previous LR up to month 40,
after which the hazard was broadly similar.

Therefore, the placebo arm of the RFS curve was adjusted by a HR that yielded a model
prediction for post-LR OS similar to that observed in the COMBI-AD trial. The HR was only
applied to the RFS curve during the observed period (up to month 50), after which the
hazard of recurrence for LR was assumed to be the same as for RFS. The calibration
process estimated a HR of 2.53, suggesting that the risk of recurrence following a LR was
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approximately 2.5 times higher in patients who had experienced a LR
compared with those who had not experienced a LR during the first 50
months. The company noted that clinical experts considered this estimate to
be plausible and it was supported by the HR reported in Salama et al.
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Distribution of LR, DR and death

Distribution of RFS events

RFS COMBI-AD observed period After COMBI-AD observed period
event (estimated from EORTC 18071)
category Dabrafenib plus Placebo Dabrafenib plus Placebo
trametinib N (%) N (%) trametinib N (%) N (%)
LR 54 (33.8) 107 (44.4) 114 (35.3) 114 (35.3)
DR 103 (64.4) 133 (55.2) 199 (61.6) 199 (61.6)
Death 3(1.9) 1(0.4) 10 (3.1) 10 (3.1)
Total 160 (100) 241 (100) 323 (100) 323 (100)

LR event category

Number of Events

Note: forthe purposes ofthe economic model, patients who experienced both LR and DR were
consideredto have experienceda DR, and SPM were excluded fromthe economic analysis

Distribution of events following a LR — (from White et al. 2002)

Distribution

LR 541 32.0%
DR 1,067 63.1%
Death 83 4.9%
Total 1,691 100%

Source: Table 28 (page 84 of the company submission) and Table 29 (page 87). Please
see pages 84 and 87 for more information.

There is limited evidence on the distribution of recurrence events following a LR. Clinical
expert advice suggested that patients who had experienced a LR event were more likely to
experience a DR compared with patients with no previous LR. As such, clinical experts
expected the proportion of patients in the LR health state that experienced a DR to be
greater compared with the proportion of patients in RFS that experienced a DR.
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Outcomes for post recurrence therapies

+ Outcomes following a distant recurrence were applied as one-off total costs and
QALYs at the point of entry into the DR health state

- Approach taken because outcomes associated with DR are the downstream
effect related to the efficacy of metastatic treatments

- Total costs & QALYs were derived from 2 previous NICE appraisals in the first-
line treatment of metastatic disease:

- around half of patients with a DR had dabrafenib+trametinib so avoiding DR
results in large cost offsets

- assumes effectiveness of dabrafenib+trametinib for DR is not affected by
having previously received it

» Scenario analyses varying the total discounted costs and QALYs were
conducted but results were not sensitive to these assumptions

+ Post DR OS not explicitly used in the model and was included only to assess the
validity of the model predictions for OS vs those observed in COMBI-AD

Post-DR OS from COMBI-AD during the observed period showed no statistically
significant differences between-arms (p=0.27)

Please see pages 65-66 and pages 87-88 of the company submission for more information.

Although some data on post-recurrence therapies were collected in the COMBI-AD ftrial,
data were incomplete and insufficient to robustly model the outcomes (costs and QALYs)
following a DR with each potential treatment, without relying on a series of assumptions
based on a limited clinical evidence. The company also note that optimal sequencing of
post-recurrence treatments in UK clinical practice is unclear and given these uncertainties,
explicitly modelling the treatment pathway in the DR health state would increase the
complexity of the model and potentially introduce further unnecessary uncertainty.

A similar proportions of patients in both treatment arms of the COMBI-AD trial received any
type of systemic anti-cancer therapy post-recurrence, but more patients in the treatment
arm received immunotherapy compared to placebo. The company noted that the visual
difference in post-DR OS could be explained by the different mix of treatments (e.g.
immunotherapies or targeted therapies) received at the point of recurrence, but that
clinicians expected the long-term to be similar irrespective of the starting treatment.

A log-logistic function was fitted to the data from COMBI-AD up to month 30, after which it
assumed the weighted hazard reported in TA366 for pembrolizumab and TA396 for
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dabrafenib plus trametinib. The proportions of patients receiving
immunotherapy and targeted therapy were taken from COMBI-AD and were

used to calculate the one-off cost and QALYs for immunotherapy and targeted
therapy at the point of recurrence.
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Health state utilities

« Utility values for the RFS and LR health states were from COMBI-AD
« Utility value for DR from COMBI-AD not used in model; instead one-off costs
and QALYs at the point of entry into the DR health state

Utility value: 95% confidence Justification
mean (SE) interval

RFS on 0.854 (0.006) | 0.8426-0.8653 |Based on statistical models fitted to

treatment EQ-5D-3L data collected in COMBI-AD

RFS off 0.869 (0.005) | 0.8601-0.8786 |Based on statistical models fitted to

treatment? EQ-5D-3L data collected in COMBI-AD

LR 0.836(0.013) | 0.8100-0.8616 | Based on statistical models fitted to
EQ-5D-3L data collected in COMBI-AD

2RFS offtreatment includes post-treatment dabrafenib plus trametinib and all placebo.

Abbreviations: DR: distant recurrence; EQ-50-3L: EuroQol 5-Dimensions 3-Levels; RFS: relapse-free
survival, SE: standard error.

Source: Table 32 (page 91 of the company submission). Please see pages 90-92 for more
information.

Since HRQoL was directly measured in the trial, decrements for adverse events were
already implicitly included in the analysis.
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Costs and resource use

« Base case estimates of the costs and resource use for routine surveillance
were taken from consensus guidelines for the follow-up of high-risk cutaneous
melanoma in the UK developed by melanoma clinicians

Drug costs

« Drug acquisition costs were applied for on-treatment phase (12 months) of the
RFS health state

+ Cumulative doses were used to calculate drug costs as this takes into account
dose interruptions and dose reductions

+ Total number of packs of dabrafenib and trametinib per patient were estimated
by dividing cumulative dose by total number of mg in a pack (including drug
wastage)

Administration costs:

+ No administration costs applied because both drugs are oral therapies

AE costs:

+ Costs of serious adverse events (SAE) leading to hospitalisation included.

+ Assumed that other events would not be associated with any meaningful
management costs or impact on HRQoL.

Please see pages 92-98 of the company submission.

NICE clinical guidelines for the management of melanoma specify that genetic testing
should be offered to all patients if a targeted systemic therapy, such as dabrafenib plus
trametinib, is a possible treatment option. Therefore, the costs of BRAF testing were
excluded from the model.

After completion of treatment, resource utilisation for patients receiving dabrafenib plus
trametinib was assumed to be the same as patients receiving routine surveillance. Patients
who discontinued treatment early were assumed to have follow-up and monitoring equal to
routine surveillance for the remainder of the first year.
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Subsequent therapy costs and resource use

Costs associated with LR

+ One-off cost assuming 90% of patients have surgery or, if unresectable,
systemic therapy (immunotherapy (70%); targeted therapy (30%))

+ Costs of monitoring were based on 2016/2017 NHS reference costs, and costs
of immunotherapy or targeted therapy were based on the costs of medication,
administration, and AEs for a course of pembrolizumab from TA366 or
dabrafenib and trametinib from TA396

Costs associated with DR (incl. terminal care)

Included as one-off costs and QALY's at the point of DR using estimates from
previous NICE appraisals (TA366 and TA396):

Immuno- Targeted
therapy therapy

Source Combined

Proportion of patients starting

firstline treatment in 43.9% 56.1% COMBI-AD -
. CSR

metastatic disease

Total discounted costs £83,282 TA366 ERG

(including PAS) _ report, TA396 £142,699

Total discounted QALYs 2.960 3.443 TA366, TA396 3.23

Source: Table 38 (page 100 of the company submission). Please see pages 98-101 for
more information.

Costs associated with LR

TA366 was used since the cost reported included the PAS price for pembrolizumab, and
therefore more likely reflects the true cost to the NHS. Expert clinical opinion suggested
that whilst it was reasonable to assume the cost of pembrolizumab as monotherapy
immunotherapy, the combination ipilimumab/nivolumab would be likely to be used first-line
in patients with a LR that are fit enough.

The company noted that the cost (including PAS) associated with a course of combination
immunotherapy is not publicly available and it is likely that the cost associated with
immunotherapy may be higher than the cost estimated.

Costs associated with DR
» Costs reported for pembrolizumab in TA366 and dabrafenib and

trametinib in TA396 weighted according to relative receipt of the
pooled proportions of immunotherapies and targeted therapies
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received as first-line post-DR systemic anti-cancer

therapies in COMBI-AD. In this approach, TA396 for dabrafenib
plus trametinib was used to represent targeted therapies since clinical
advice indicated that combination targeted therapies have largely replaced
targeted monotherapies in the UK and TA366 for pembrolizumab was
used to represent immunotherapies.

» Pooled distribution of therapies from COMBI-AD
used and applied to both treatment arms in the
model to reduce biasing the results toward one

treatment or another if it were assumed that outcomes were
associated with the initial treatment arm (i.e. different costs and QALY's
following a DR according to the initial arm).

* The reasoning behind the approach taken is described in detail on pages
100-101 of the company submission
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Company’s base case results (deterministic)

Technologies Total Total Total Inc Inc LYG Inc ICER
costs LYG QALYs  osts QALYs (£/QALY)

Dabrafenib plus

trametinib I N | - - - -

Routine

surveillance 104,755 | 9.99 766 | T B | 20039

(Placebo)

Note: Probabilistic ICER is £20,037

Scenario analyses showed that results are most sensitive to:

« different extrapolations for the estimation of the hazard of recurrence after the
observed period (ICER decreased with alternatives as base case is most
conservative)

+ alternative parametric functions for RFS during observed period and through
lifetime horizon of the model (ICER decreased with all distributions showing
that using data solely from COMBI-AD yielded low ICERS)

+ assuming a lower HR (1.5) than in base case (2.53) for calculating the
transition probabilities from the LR health state increased the ICER to £24,548

« assuming costs and QALY’s post DR solely from NICE TA366 increased the
ICER to £23,803

Source: Table 44 (page 113 of the company submission). Please see pages 121-131 for
more information.
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Company’s deterministic sensitivity analyses

. . ICER (lower ICER (Upper

10 mostinfluential parameters bound) bound)
Expected discounted cost of DR +=25% £22 574 £17,504
Hazard for RFS after 50 months +25% £17,825 £22,239
I1R25aozplled to RFS events for LR vs RFS £22 204 £18.882
Expected discounted QALYs after DR

+259, £18,951 £21,259
Disutility for RFS on treatment vs off

treatment +25% £18,991 £21.209
LR as a % of all RFS events +25% £19,331 £20,790
Follow-up and monitoring costs +25% £19,562 £20,516
ﬁc;éti/otreatment of LR recurrence costs £20.288 £19.789
Deaths as a % of all RFS events +25% £20.,141 £19,936
Utility value in LR 95% CI £19,938 £20,140

more information.
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ERG comments — model structure

Model structure is unusual for 3 reasons:

+ Results are not reliant on any modelled OS despite anticipated differences between
arms. Company fits parameterised curves to COMBI-AD data but does not use for
extrapolation, instead applies common risks from placebo arm of EORTC 18071:

— generalisability concerns, and essentially freezes the proportionate OS gain at
50 months, with survival in the placebo arm being around 80% of survival in
the treatment arm from months 50 to 600

» Patients who have a distant recurrence are not modelled explicitly. Instead, total
costs and QALYs are taken from NICE STAs of treatments for metastatic disease

— these have typically been viewed as satisfying End of Life (EoL) criteria and
the total costs that are applied are large compared to the total QALYs accrued.
Drugs meeting EoL criteria become disastrous from a cost effectiveness
viewpoint when their costs and QALYs are appended to the current model

— argument for valuing these costs & QALYs at EoL willingness to pay threshold
+ Model fits an OS curve to post-DR patients but only for validation purposes:

— not obvious how a competing risks analysis could be taken into accountin the
economics given that the modelled OS does not affect the results

Please see pages 72-75 and 15-18 of the ERG report for more information

National Institute for Health and Care Excellence
Pre-meeting briefing — benralizumab for treating inadequately controlled asthma
Issue date: April 2018
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ERG comments — curve selection

» Key uncertainty in the modelling is which curves should be applied, and the extent
to which they should be extrapolated and whether competing risks should be
considered

+ Company rejects a number of parameterisations of the COMBI-AD RFS data as the
dabrafenib+trametinib curve falls below the placebo curve

— for a number of curves this does not occur untilwell into extrapolation, and is
minimal and inconsequential

— company has not properly justified why these curves should be rejected
— ERG's preference is for parameterised curves derived from COMBI-AD

« Curve choice depends on whether treatment cures disease or postpones
recurrence: ERG's clinical experts suggest postponement is most likely

— company’s log logistic (U) cure model (base case) suggests that treatment will
permanently cure a larger proportion of patients

— company’s log logistic (R) cure model and the ERG's flexible parametric fit and
competing risks models suggest treatment will postpone recurrence and the
cure rate will eventually converge with placebo, leading to a worsening of the
cost-effectiveness estimate

Please see pages75-78, 86-89 and 90-970of the ERG report for more information.

National Institute for Health and Care Excellence
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Company choice of RFS curves
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Source:

Figure 17 (page 92) and Figure 19 (page 93) of the ERG report.
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ERG alternative RFS curves
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ERG comments — other issues

« Calculation of the calibrating hazard ratio for post-LR events suggests >90% of
those with a 15t recurrence will experience a 2™ recurrence within 50 months - no
external data provided to support this

« The proportion on treatment is applied in the utility calculations but data supplied
at clarification suggests that a higher proportion should be modelled as being on
treatment - only slightly worsens the cost effectiveness estimate

« For a significant proportion of patients on treatment, time to treatment
discontinuation was censored at day 364 and end of trial. If freatment continued
beyond day 364, this could affect costs considerably

+ Uncertainty about drug wastage during COMBI-AD - company’s method is likely
to underestimate wastage, as it applies the minimum number of packs that are
consistent with individual patients’ cumulative doses

— prescriptions at times other than 4-weekly, dose interruptions, dose
escalations and dose reduction are all likely to increase wastage

— ERG's estimates are based upon company data supplied at clarification but
may overestimate wastage

Please see pages 101-114 of the ERG report for more information.
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ERG comments — other issues

* Only SAE hospitalisation costs have been included but there is evidence
of higher AEs, more prophylactic medication of AEs and more active
medication of AEs in the treatment arm

— costs would have to rise significantly to have a major effect on
cost effectiveness

— differentiating quality of life values for RFS by arm appears to have
some effect, which may suggest that the company base case has not
entirely taken into account the quality of life effects of AEs

+ Company assumes a high proportion of stage IV patients will receive
dabrafenib+trametinib for stage 1V disease, the costs of which are high -
avoiding these costs improves the cost effectiveness estimate

— ERG expert opinion suggests that a lower proportion of stage IV
patients will receive dabrafenib+trametinib, and that some will
receive nivolumab+ipilimumab

— The ERG's proportions worsen the cost effectiveness estimate

Please see pages 101-114 of the ERG report for more information.
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ERG’s exploratory analyses

ERG presents 4 sets of analyses, using:
« company log-logistic (U) cure model

* company log-logistic (R) cure model

* ERG’s flexible parametric fit model

* ERG competing risks model

Please see pages 114-128 of the ERG report for more information.
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ERG changes to the company’s model

ERG has also made the following changes to the model:

« Assumes that people who have had treatment have the same monitoring
requirement as those remaining on treatment

« Assumes an additional quarterly OP appointment with treatment to account for
dermatological monitoring

« Applies the proportions remaining on treatment during year 1 provided by the
company at clarification

« Revises prescription drug costs based on information provided by the company
at clarification on the number of packs of treatment dispensed

+ Revises the proportion of DR patients who receive pembrolizumab from |l
o reflect expert opinion and the probable costs and effects of
nivolumab-+ipilimumab

« Using the base case set of assumptions when fitting the model outputs at
calibration to the post-LR COMBI-AD OS KM curve

Note: Revised base case assumes no EORTC-18071 extrapolation

Please see pages 114-115 of the ERG report for more information.
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ERG scenario analyses

« Applying the EQ-5D regression that splits on and off treatment by arm

+ Varying the intercept term of the EQ-5D regressions by +25% for both the
base case regression and the regression that splits on and off treatment
by arm, resulting in an approx £0.1 change in the QoL values applied

« Extending the monitoring requirement for dabrafenib+trametinib by 50%

+ Varying the proportion of LR events needing resection from 10% to 0%
and to 20%

+ Deriving the balance between LR, DR and death events in the post-LR
modelling from the same source as used for RFSi.e. EORTC 18071

+ Valuing health benefits of DR treatments at the end of life willingness to
pay of £50k/QALY

« EORTC 18071 extrapolation from month 50 for RFS and post-LR RFS
(both arms)

Please see pages 114-128 of the ERG report for more information.
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ERG’s exploratory analyses - results
. lLlog(u)|L-log(R) ERGCR ERGFlex]

ERG’s revised base case £20,701 £62,853 £46,161 £20,167
SA01: EQ-5D RFS splitby arm £21734 £70,752 £49492 £20,814
SA02a: EQ-5D intercept -25% £24 134 £72,018 £53,061 £23,447

SA02b: EQ-5D intercept +25% £18,134 £55,790 £40,873 £17,703
SA02c: SA01 + EQ-5D intercept -25% £25,697 £83,032 £57,814 £24 461

SA02d: SA01 + EQ-5D intercept +25% £18,830 £61,636 £43,264 £18,114
SA03: DABR monitoring +50% £21929 £65675 £48347 £20,404
SA04a: LR resection 0% £21,329 £63,847 £46954 £20,770
SA04b: LR resection 20% £20,073 £61,859 £45369 £19,564
SLUSHIGEATENI L EIEDG e Laon VAl £20,764 £63,716 £46,530 £20,181
SA06: DR costs & benefits reflect EoL £24980 £61,487 £46,589 £24274
SA07: EORTC extrapolation® £26,258 £30,866 £27,432 £23,513

*Results for SA07 are similar because applying common risks from EORTC to each arm
from month 50 to 600 effectively freezes the proportionate OS gain at 50 months

Source: ERG addendum
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Equality issues

* No equality issues raised by company or patient
and professional groups
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Issue date: [Month year]

51




Innovation: company comments

First targeted therapy for resected BRAF V600 positive stage IlI
melanoma, and the first active treatment for patients currently managed
only through routine surveillance
— represents a step change in the management of resected BRAF V600
positive stage Il melanoma

Consistentresults across all pre-specified sub-groups

As melanoma disproportionately affects a younger population, who are of
working age and may have young families, this treatment has the potential
to significantly impact patients, their carers and wider society which is not
captured in the QALY

Granted Breakthrough Therapy Designation on 23rd October 2017 by the
Food and Drug Administration in the United States and has been included
in the 2018 update of the National Clinical Comprehensive Cancer
Network Guidelines for melanoma

National Institute for Health and Care Excellence
Pre-meeting briefing —Regorafenib for previously treated unresectable hepatocellular carcinoma
Issue date: October 2017
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Instructions for companies

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

template; full details of the requirements for pharmaceuticals and devices are in the

user gquide.

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

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

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

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

technoloqgy appraisal.
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AESI
AIC
AJCC
ASCO
ATP
BAD
BIC
BID
BNF
CHMP
Cl

CRD
CSR
CT
CTCAE
DAB
DMFS
DNA
DR
DSA
DSU
ECG
ECHO
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EQ-5D-3L
ERG
ESMO
EU
FDA
FFR
GEE
GP

HR
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ITT

LR
LVEF
LY
LYG
MDT
MedDRA

Definition

Adverse event of special interest
Akaike information criterion

American Joint Commission on Cancer
American Society of Clinical Oncology
Adenosine triphosphate

British Association of Dermatologists
Bayesian information criterion

Twice daily

British National Formulary

Committee for Medicinal Products for Human Use
Confidence interval

Centre for Reviews and Dissemination
Clinical study report

Computed tomography

Common Terminology Criteria for Adverse Events
Dabrafenib

Distant metastasis-free survival
Deoxyribonucleic acid

Distant recurrence

Deterministic sensitivity analysis
Decision Support Unit
Electrocardiogram

Echocardiogram

Eastern Cooperative Oncology Group
European Medicines Agency

European public assessment report
EuroQol Five Dimensions Three levels
Evidence Review Group

European Society for Medical Oncology
European Union

Food and Drug Administration
Freedom from relapse

Generalised estimation model

General practitioner

Hazard ratio

Healthcare Resource Group
Health-related quality of life

Health state utility

Incremental cost-effectiveness ratio
Individual patient-level data

Intention to treat

Loco-regional recurrence

Left ventricular ejection fraction

Life year

Life years gained

Multidisciplinary team

Medical Dictionary for Regulatory Activities
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MRI Magnetic resonance imaging

MUGA Multiple-gated acquisition scan

NCCN National Clinical Comprehensive Cancer Network
NHS National Health Service

NICE National Institute for Health and Care Excellence
oD Once daily

0Ss Overall survival

PAS Patient access scheme

PBO Placebo

PET Positron emission tomography

PFS Progression-free survival

PRISMA Preferred Reporting ltems for Systematic Reviews and Meta-Analysis
PSA Probabilistic sensitivity analysis

PSS Personal Social Services

PSSRU Personal Social Services Research Unit

PT Preferred term

QALY Quality-adjusted life year

QC Quality control

QD Once daily

R Restricted

RCS Restricted cubic splines

RCT Randomised controlled trial

RFS Relapse-free survival

SAE Serious adverse event

SD Standard deviation

SE Standard error

SEER Surveillance, Epidemiology, and End Results
SLR Systematic literature review

SmPC Summary of Product Characteristics

SoC Standard of care

SPM Secondary primary melanoma

STA Single technology appraisal

TAF Tafinlar

TNM Tumour, Node, Metastasis

U Unrestricted

UK United Kingdom

USA United States of America

uv Ultraviolet

WHO World Health Organisation

WTP Willingness-to-pay threshold

Company evidence submission template for dabrafenib in combination with trametinib for
adjuvant treatment of resected BRAF V600 positive malignant melanoma [ID1226]
© Novartis Pharmaceuticals Ltd. 2018. All rights reserved Page 8 of 143



B.1 Decision problem, description of the technology and clinical care pathway

B.1.1 Decision problem
This submission covers the full marketing authorisation for the technology dabrafenib plus trametinib for the indication of || GcCcNGGE

The decision problem addressed within this submission is consistent with the NICE final scope for this appraisal as outlined in Table 1.

Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the

company submission

Rationale if different from
the final NICE scope

expressed in terms of incremental cost per
quality-adjusted life year

e 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

terms of incremental cost per quality-adjusted
life year

e Alifetime time horizon was adopted to capture
all relevant costs and health-related utilities

e All costs and utilities were discounted at a rate
of 3.5% per year in alignment with the NICE
guide to the methods of technology appraisal

Population People with completely resected, stage Ill | Adult patients with stage Ill melanoma with a | In line with final NICE scope
melanoma with BRAF V600 positive mutations BRAF V600 mutation, following complete
resection
Intervention Dabrafenib plus trametinib Dabrafenib plus trametinib In line with final NICE scope
Comparator(s) | Routine surveillance Routine surveillance In line with final NICE scope
Outcomes e Overall survival e Relapse-free survival In line with final NICE scope
e Relapse-free survival e Overall survival
e Distant metastases free survival e Distant metastases free survival
o Adverse effects of treatment e Freedom from relapse
e Health-related quality of life e Adverse effects of treatment
e Health-related quality of life (EQ-5D-3L)
Economic e The reference case stipulates that the cost- | ¢ The cost-effectiveness of the treatments | In line with final NICE scope
analysis effectiveness of treatments should be evaluated in this appraisal is expressed in
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e Costs will be considered from an NHS and
Personal Social Services perspective

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

e Costs were considered from an NHS and
Personal Social Services perspective

Other
considerations

Guidance will only be issued in accordance with
the marketing authorisation. Where the wording of
the therapeutic indication does not include specific
treatment combinations, guidance will be issued
only in the context of the evidence that has
underpinned the marketing authorisation granted
by the regulator

Dabrafenib plus trametinib is presented within the
full proposed marketing authorisations for both
treatments for the adjuvant treatment of adult
patients with stage Ill melanoma with a BRAF
V600 mutation, following complete resection

In line with final NICE scope

Abbreviations: EQ-5D-3L: EuroQol 5-Dimensions 3-Levels; N/A, not applicable; NHS: National Health Service; NICE: National Institute for Health and Care Excellence.
Source: NICE Final Scope for ID1226."
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B.1.2 Description of the technology being appraised

A description of the technology (dabrafenib plus trametinib for the adjuvant treatment of adult
patients with resected BRAF V600 positive stage Il melanoma) is presented in Table 2, together
with a summary of the mechanism of action, marketing authorisation status, costs and
administration requirements.

Table 2: Technology being appraised

UK approved name

. ) . e
et Pt Dabrafenib (Tafinlar®) plus trametinib (Mekinist®)

Mechanism of The mitogen-activated protein kinase (MAPK) signalling pathway plays a
action critical role in regulating the growth, proliferation and survival of normal
cells, including melanocytes.2 3 In melanoma, dysregulation of the MAPK
pathway caused by genetic mutations leads to increased signalling activity
which in turn promotes malignant cell proliferation, invasion, metastasis,
survival and angiogenesis.® Oncogenic mutations in BRAF V600 are one
of the most common genetic mutations in melanoma; they are found in
approximately 41% of melanomas and result in the constitutive activation
of the MAPK pathway, thus driving disease progression.*1?

Dabrafenib is an oral, selective, competitive inhibitor of BRAF V600 and
trametinib is an oral, selective, allosteric inhibitor of MEK 1/2.18 19 Together,
dabrafenib plus trametinib provide concurrent inhibition of the MAPK
pathway by simultaneously targeting these two discrete kinases (Figure 1).

Figure 1: Mechanism of action of dabrafenib plus trametinib

Receptor tyrosine ﬂ i

kinase

ol
A

Dabrafenib ' RAF ',@
Trametinib . @

Cellmembrane

Gene expression

Abbreviations: ATP: adenosine triphosphate.
Source: NICE TA39620, dabrafenib SmPC'® and trametinib SmPC"?

Concurrent inhibition of the MAPK pathway by dabrafenib plus trametinib
has already demonstrated efficacy in the metastatic setting and in 2016,
dabrafenib plus trametinib was licensed and approved by NICE for the
treatment of unresectable or metastatic melanoma in adults with a BRAF
V600 mutation. '8 19,21-26
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The BRAF V600 mutation has shown early and continued involvement
throughout the course of disease progression in melanoma, and is often
found to be present in the primary lesion and corresponding metastatic
lesions.? It therefore stands to reason that the concurrent inhibition of the
MAPK pathway could provide disease control regardless of disease stage
and, indeed, the efficacy of dabrafenib plus trametinib has now been
demonstrated in the adjuvant setting, as presented within this
submission.?’

Marketing
authorisation/CE
mark status

Dabrafenib (Tafinlar®) plus trametinib (Mekinist®) does not currently have
a UK marketing authorisation for the proposed indication of the

. A marketing authorisation application
European Medicines Agency (EMA)
in | for the proposed
indication, and the anticipated date of a positive opinion from the
Committee for Medicinal Products for Human Use (CHMP) is
The anticipated date of EMA regulatory approval is

was made to the

In the United States, dabrafenib plus trametinib was granted a priority
review by the Food and Drugs Administration (FDA) for the proposed
indication, in which the FDA is expected to issue its decision within 6
months of the license application submission as opposed to the 10-month
standard review. This follows the Breakthrough Therapy Designation
granted to dabrafenib plus trametinib in this indication in October 2017.28
Treatments that receive Breakthrough Therapy Designation are those that
treat a serious or life-threatening disease or condition and demonstrate a
substantial improvement over existing therapies on one or more clinically
significant endpoints based on preliminary clinical evidence.?®

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

Dabrafenib and trametinib are currently licensed as monotherapies and
combination therapies in the following indications:

e  “Dabrafenib as monotherapy or in combination with trametinib is
indicated for the treatment of adult patients with unresectable or
metastatic melanoma with a BRAF V600 mutation™® (26" August
2013)

e “Trametinib as monotherapy or in combination with dabrafenib is
indicated for the treatment of adult patients with unresectable or
metastatic melanoma with a BRAF V600 mutation™® (30" June 2014)

e “Dabrafenib in combination with trametinib is indicated for the
treatment of adult patients with advanced non-small cell lung cancer
with a BRAF V600 mutation™8 19 (25! August 2015)

Both dabrafenib and trametinib are contraindicated in patients with
hypersensitivity to the active substances or to any of the excipients.8. 19
Treatment with dabrafenib plus trametinib should be initiated and
supervised by a qualified physician experienced in the use of anticancer
medicinal products and in order to initiate treatment with dabrafenib plus
trametinib, patients must have confirmation of BRAF V600 mutation using
a validated test.20

Method of
administration and
dosage

Both dabrafenib and trametinib are oral therapies and the recommended
dose for the proposed indication is the same as the existing licensed
indications: dabrafenib 150 mg (two 75 mg capsules) twice daily, plus
trametinib 2 mg (one tablet) once daily.

Patients should be treated for a period of 12 months, unless there is
disease recurrence or unacceptable toxicity.'8 19
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As oral therapies, there are no special administration requirements for
dabrafenib plus trametinib and the treatment may be simply administered
by patients or their carers at home.

Full details of any dose modifications required for dabrafenib plus
trametinib are reported in the respective SmPCs.8 19

Additional tests or
investigations

In order to initiate treatment with dabrafenib in combination with trametinib,
patients must have confirmation of the BRAF V600 mutation using a
validated test. This is also in line with NICE clinical guidelines for the
management of melanoma, which specify that genetic testing should be
offered to all patients if a targeted systemic therapy, such as dabrafenib
plus trametinib, is a possible treatment option.20 30

BRAF testing facilities are available nationally and BRAF testing is already
part of routine clinical care for high-risk patients, which includes all stage
Il patients and those with unresectable or metastatic melanoma.3® Since
the majority of multi-disciplinary teams currently test high-risk patients, no
new or additional diagnostic tests are required for the proposed indication.

The monitoring requirements for patients who start treatment with
dabrafenib plus trametinib in the proposed indication are expected to be
the same as those in the metastatic setting, full details of which are
reported in the SmPC.18 19

List price and
average cost of a
course of treatment

The list prices for dabrafenib and trametinib are reported below.3".32

Drug Pack size List price
Dabrafenib 50 mg 28 capsules £933.33

Dabrafenib 75 mg 28 capsules £1,400.00
Trametinib 0.5 mg 30 tablets £1,200.00
Trametinib 2 mg 30 tablets £4,800.00

Source: British National Formulary 2018.33

Patients should be treated for a period of 12 months, unless there is
disease recurrence or unacceptable toxicity.'® ' The mean duration of
treatment with dabrafenib plus trametinib in the COMBI-AD trial (the pivotal
clinical trial for dabrafenib plus trametinib in this indication was [JJfj months
with dabrafenib and [J§ months with trametinib.34

The mean number of packs of dabrafenib and trametinib received during

the COMBI-AD trial was [} and [l respectively.3* (calculated from

the total cumulative dose for each patient divided by the total number of

mg in a pack with rounding up to the nearest whole number). Based on

these values, the average cost of a course of treatment at list price is
per patient as described below:

e Dabrafenib: -* packs of 28 x 75 mg would be expected to be
used, corresponding to 32.19 x £1,400.00 =

e Trametinib: -* packs of 30 x 2 mg would be expected to be used,
corresponding to 8.50 x £4,800.00 =

*Note these values have been rounded. The exact values can be found in the
economic model.

Patient access
scheme (if
applicable)

A confidential simple patient access scheme (PAS) exists for dabrafenib
plus trametinib, in which the NHS will be able to procure both dabrafenib
and trametinib at net prices lower than the current list prices. Should the
list prices of either dabrafenib or trametinib change, the percentage
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discount will change accordingly to maintain a confidential fixed net price.
Dabrafenib is provided to the NHS with a. discount off the current list
price and trametinib is provided with a discount off the current list
price. As such, the confidential PAS net prices for dabrafenib and
trametinib are reported below.

Drug Pack size PAS Net price
Dabrafenib 50 mg 28 capsules ]
Dabrafenib 75 mg 28 capsules [
Trametinib 0.5 mg 30 tablets ]
Trametinib 2 mg 30 tablets I

Abbreviations: ATP: adenosine triphosphate; CHMP: Committee for Medicinal Products for Human Use; LVEF:
left ventricular ejection fraction; MAPK: mitogen-activated protein kinase; SmPC: Summary of Product
Characteristics.
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B.1.3 Health condition and position of the technology in the
treatment pathway

Disease overview

e Malignant melanoma is an aggressive form of skin cancer arising from the malignant
transformation of melanocytes.35-4°

e A mutation in BRAF V600 is the most common oncogenic mutation in melanoma (identified
as driving the development of approximately 41% of melanomas).4'"

e Melanoma is classified according to the American Joint Commission on Cancer (AJCC)
system: stage | or Il tumours are localised, stage Il tumours have spread to the lymph nodes
and stage |V tumours are advanced (metastatic).*!

Epidemiology

e In 2016, malignant melanoma was the fifth most common cancer in the UK, with over 13,000
cancer registrations.*?

e Of melanoma cases in England with a recorded stage at diagnosis, 66% are diagnosed at
stage |, 20% at stage Il, 6% at stage lIl, 2% at stage IV and 5% with stage unknown.*?

¢ In contrast to other cancer types, melanoma disproportionately affects a younger population
than other cancers, with a significant impact on patients, carers and wider society.*®

Morbidity and mortality

e Patients with stage Ill melanoma have a poorer prognosis (five-year overall survival [OS]
rates of 50-55%)** compared to stage | and Il melanoma (five-year OS rates of 100% and
75-85%, respectively).*®

e Furthermore, since patients with stage lll disease have lymph node involvement, they are
considered at high risk of disease recurrence, with five-year relapse-free survival (RFS)
rates of ~57% compared with 93% and 66% for stages | and I1.44

e Prevention of disease recurrence following resection remains a priority in the management
of stage Ill melanoma.*® Of stage Il patients who experience disease recurrence, 51% will
experience distant (metastatic) recurrence, with an extremely poor prognosis (five-year OS
rates 5%—20%) and substantial reductions in health-related quality of life (HRQoL).#6-52

Clinical pathway of care

In the EU, interferon-a-2b is the only therapy licensed for the adjuvant treatment of stage llI

melanoma patients that are free of disease after surgery but at high risk of systemic

recurrence.®® However, interferon-a-2b is not used in UK clinical practice because of the
inconsistency seen