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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Dabrafenib for treating unresectable, advanced or
metastatic BRAF'®?® mutation-positive melanoma

This premeeting briefing is a summary of:

¢ the evidence and views submitted by the manufacturer, the consultees and their
nominated clinical specialists 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 is a summary of the information available before the

manufacturer has checked the ERG report for factual inaccuracies.

Key issues for consideration

Clinical effectiveness

e The manufacturer’s submission only includes people previously untreated for
BRAFY% mutation-positive advanced or metastatic melanoma, which is a
subgroup of the population covered by the marketing authorisation of dabrafenib
and that specified in the final scope. The manufacturer highlighted the lack of
comparative evidence in people previously treated. Is the Committee satisfied with
the population addressed in the manufacturer’s decision problem?

e What is the Committee’s view on the most appropriate comparator for dabrafenib
in clinical practice?

e What is the Committee’s view on the generalisability of the BREAK-3 trial to
clinical practice in England?
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The ERG did not agree with the manufacturer’s explanation that the lack of an
overall survival benefit in BREAK-3 was caused by crossover from the
dacarbazine arm to the dabrafenib arm. The ERG conducted an analysis of the
survival data, which showed that patients in the dacarbazine arm who crossed
over did not gain any significant benefit over patients that did not crossover.
— Does the Committee consider that overall survival could have been
underestimated because of crossover?
The manufacturer adjusted for crossover using the rank preserving structural
failure time (RPSFT) method. However the ERG indicated that the inverse
probability of censoring weighting (IPCW) method may be more appropriate (see
section 4.12 for further details). Which method does the Committee consider to be
more appropriate to adjust for crossover in BREAK-3?
Does the Committee consider the BREAK-3 and BRIM-3 trials to be comparable?
Does the Committee accept the ERG’s view that dabrafenib and vemurafenib

cannot reliably be compared using the available data?

Cost effectiveness

Should the adjusted or unadjusted overall survival results be used in the cost-
effectiveness analysis and end-of life considerations?
What is the Committee’s view on the manufacturer’s approach to modelling

survival, given the following issues highlighted by the ERG:

censoring data at the date of last observation rather than at data-cut

using a log-normal distribution to represent the whole trial period

— not using the latest overall survival from the January 2014 data-cut, although
unadjusted for crossover

— generalisability of the AJCC registration data to the UK population

— estimating overall survival from year 10 to year 30 using mortality rates from UK
general population life tables

— using the proportional hazards assumption to model the dacarbazine and
vemurafenib arms

The ERG noted that the majority of the estimated QALY gain with dabrafenib in

the manufacturer's model occurs after disease progression (62% for the
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comparison with dacarbazine and 93% for the comparison with vemurafenib). The
ERG explained that this is largely attributable the approach used by the
manufacturer to model survival (see section 6.14). Does the Committee consider
the manufacturer’s estimates to be plausible?

e The ERG indicated that any estimated ICERs generated for the comparison with
vemurafenib would be unreliable and likely to be misleading, given that the
proportional hazards assumption required for the indirect comparison was not
valid (please see section 6.15 for more details). The ERG therefore restricted any
detailed numerical comparisons to the direct evidence from the BREAK-3 trial for
dabrafenib compared with dacarbazine.

— What is the Committee’s view of the ERG’s rationale for not providing amended
cost-effectiveness results comparing dabrafenib with vemurafenib?

— What is the Committee’s view on the cost-effectiveness of dabrafenib
compared with vemurafenib?

e For the comparison with dacarbazine, does the Committee agree with the ERG’s
exploratory analyses, including the adjustments to the manufacturer's model?
Which ICER does the Committee consider to be most plausible?

e Does the Committee consider that dabrafenib has met all the end-of-life criteria

required for end-of-life considerations and that the estimates are robust?

1 Background: clinical need and practice

1.1 Melanoma is a type of skin cancer which in its early stages is normally
asymptomatic and, if detected early, before it has spread, can be curable
by resection. Melanoma can spread to nearby lymph nodes (stage Ill) or
to other parts of the body (stage IV). People with an above-average mole
count, sun-sensitive skin, or a strong family history of melanoma are at
increased risk. BRAF is part of the RAS/MAPK signalling pathway, which
helps to control cell proliferation, differentiation and death. BRAF "%

mutation is found in approximately 50% of malignant melanomas.

1.2 There were 11,121 new diagnoses of malignant melanoma and 1,871
deaths registered in England in 2011. In England, melanoma is diagnosed

National Institute for Health and Care Excellence 3 0of 32

Premeeting briefing — Dabrafenib for treating unresectable, advanced or metastatic BRAF*%

mutation-positive melanoma

Issue date: July 2014





1.3

2.1

2.2

CONFIDENTIAL

at a mean age of around 50 years but approximately 20% of cases occur
in young adults aged between 15 and 39 years old. Five-year survival
rates are approximately 20-30% for stage Illc melanoma and
approximately 7-20% for stage IV melanoma.

Early recognition of melanoma and accurate diagnosis presents the best
opportunity for cure by surgical resection of the tumour. A small minority
of people with advanced disease can still have their tumour removed.

Current standard of care for people with a BRAF"%

mutation is normally
vemurafenib, but dacarbazine and ipilimumab are also treatment options.

NICE technology appraisal quidance 269 recommends vemurafenib as an
FVGOO

option for treating BRA mutation-positive unresectable or metastatic
melanoma only if the manufacturer provides vemurafenib with the

discount agreed in the patient access scheme. NICE technology appraisal

guidance 319 recommends ipilimumab 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 patient access scheme.

The technology

Dabrafenib (Tafinlar, GlaxoSmithKline) is a selective ATP-competitive
BRAF (serine/threonine-protein kinase BRAF) inhibitor. When the activity
of mutant protein kinase is blocked, the cancer cells stop growing and die.
Dabrafenib has a marketing authorisation in the UK in monotherapy for
the treatment of adult patients with unresectable or metastatic melanoma
with a BRAF V% mutation.

The summary of product characteristics lists the following very common
adverse reactions for dabrafenib: papilloma, decreased appetite,
headache, cough, nausea, vomiting, diarrhoea, hyperkeratosis, alopecia,
rash, palmar-plantar erythrodysaesthesia syndrome, arthralgia, myalgia,

pain in extremity, pyrexia, fatigue, chills and asthenia. For full details of
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adverse reactions and contraindications, see the summary of product

characteristics.

2.3 The list price of dabrafenib is £1,400 per 75 mg, 28-capsule pack and
£933.33 per 50 mg, 28-capsule pack (excluding VAT; ‘British national
formulary’ [BNF] edition 67). It is taken orally at a recommended dose of
150 mg twice daily. The manufacturer of dabrafenib has agreed a patient
access scheme with the Department of Health, which makes dabrafenib
available with a discount of [l applied to all invoices. The Department of
Health considered that this patient access scheme does not constitute an

excessive administrative burden on the NHS.

3 Remit and decision problem(s)

3.1 The remit from the Department of Health for this appraisal was: to
appraise the clinical and cost effectiveness of dabrafenib within its
licensed indication for the treatment of unresectable, advanced or

metastatic BRAF V°®® mutation-positive melanoma.

Final scope issued by NICE | Decision problem addressed in
the submission

Population People with advanced or Adults with previously untreated
metastatic BRAF'*% advanced or metastatic BRAF'*%
mutation-positive melanoma | mutation-positive melanoma.

The manufacturer stated that there is insufficient evidence from the clinical trials with
which to build an economic argument for the use of dabrafenib in people with
BRAFY% mutation-positive metastatic melanoma who have received prior therapy.

The ERG agreed that relative comparative evidence only exists for treatment naive

patients.
Final scope issued by NICE | Decision problem addressed in
the submission
Intervention Dabrafenib monotherapy Same as scope
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Final scope issued by NICE

Decision problem addressed in
the submission

Comparators

For people with previously
untreated melanoma:

e dacarbazine (or
temozolomide for people
whose melanoma has
metastasised to the
brain)

e vemurafenib

For people with previously
treated melanoma:

e dacarbazine (or
temozolomide for people
whose melanoma has
metastasised to the brain)

e ipilimumab

e vemurafenib

Previously untreated patients
e vemurafenib

e dacarbazine

The manufacturer stated that there is insufficient evidence from the clinical trials to

build economic arguments for comparing dabrafenib with dacarbazine,

vemurafenib and ipilimumab in patients with previously treated melanoma and with

temozolomide in patients whose disease has metastasised to the brain. The ERG

noted that ipilimumab is currently recommended only in people previously treated

for malignant melanoma. The ERG also agreed that although temozolimide is an

appropriate comparator for patients with metastasis to the brain, relevant evidence

is only available for dacarbazine and vemurafenib.

Final scope issued by NICE

Decision problem addressed in
the submission

Outcomes

e progression-free survival
e overall survival

e response rate

e adverse effects of treatment

¢ health-related quality of life

Same as scope
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Final scope issued by NICE Decision problem addressed in
the submission

E i .

e\tl:;)lnonjlc The reference case stipulates o Cost-effectiveness will be

uation : :

that the cost-effectiveness of expressed in terms of an

treatments should be expressed incremental cost per

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

guality-adjusted life year. over a lifetime horizon

The reference case stipulates e Costs will be considered

that the time horizon for from an NHS and PSS

estimating clinical and cost- perspective

effectiveness should be o

sufficiently long to reflect any * Medication costs (for

differences in costs or outcomes interventions and

between the technologies being comparators) will

compared. incorporate available
patient access schemes

Costs will be considered from an

NHS and Personal Social

Services perspective.

The availability of any patient

access schemes for the

intervention or comparator

technologies should be taken

into account.

3.2 The manufacturer proposed dabrafenib as an alternative treatment option
to vemurafenib and dacarbazine for previously untreated advanced or
metastatic BRAF "% mutation-positive melanoma.

4 Clinical-effectiveness evidence

4.1 The key clinical evidence came from the pivotal phase Il trial - BREAK-3,
which was an international, multi-centre, randomised, open-label active-
controlled trial comparing dabrafenib with dacarbazine in patients
previously untreated for unresectable advanced or metastatic BRAF"°%
mutation-positive melanoma. The manufacturer also provided supportive
evidence from 4 other trials of dabrafenib, including 2 randomised-
controlled trials (BRF113220 and Combi-d) and 2 non-randomised-
controlled trials (BREAK-2 and BREAK-MB). However none of these trials
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included comparators relevant to the decision problem; therefore they

were not included in a quantitative analysis.

Patients in BREAK-3 were randomly assigned in a 3:1 ratio to receive
either 150 mg of dabrafenib twice daily orally (n=187) or 1000 mg/m? of
body-surface area of dacarbazine by intravenous infusion every 3 weeks
(n=63). Previous immunotherapy (interleukin-2), surgery or radiotherapy
was allowed at trial entry. Baseline patient characteristics were generally
similar between the treatment groups. The mean age was 53.5 years in
the dabrafenib arm and 51.6 years in the dacarbazine arm of the trial.
Approximately 67% of patients had an ECOG performance status of O.
The manufacturer stated that most patients had undergone surgery
previously and adjuvant immunotherapy with interferon was the most

common prior anti-cancer therapy.

The manufacturer conducted 2 separate analyses based on 2 different
cut-off dates (December 2011 and June 2012) for the primary outcome of
investigator-assessed progression-free survival and all secondary
outcomes. For the outcome of overall survival, the manufacturer
conducted a third analysis based on a later cut-off date (December 2012).
In response to the NICE request for clarification, the manufacturer
presented a more recent overall survival data with a cut-off date in
January 2014.

Table 1 shows that there was a 63% reduction in disease progression at
the second analysis time point (June 2012) for patients receiving
dabrafenib compared with patients receiving dacarbazine. The median
progression free survival was 6.9 months for dabrafenib compared to 2.7
months for dacarbazine, resulting in a statistically significant difference of
4.2 months (hazard ratio [HR] 0.37, 95% confidence interval [CI] 0.24 to
0.58, (p<0.0001). The manufacturer reported results from a range of pre-
specified subgroups, including age, sex, ECOG performance status,

disease stage lactate dehydrogenase levels and number of disease sites.
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The results showed that the progression-free survival benefit conferred by

dabrafenib treatment was generally maintained across each subgroup.

Results from the December 2012 analysis of BREAK-3 showed an
improvement of 2.6 months in the key secondary outcome of median
overall survival, which was 18.2 months in the dabrafenib group compared
with 15.6 months in the dacarbazine group. However, the difference
between the treatments was not statistically significant (HR 0.76, 95% CI
0.48 to 1.21, p-value not presented).The manufacturer explained that
approximately 57% of patients assigned to receive dacarbazine had
crossed over to the dabrafenib arm at the time of the analysis conducted
in December 2012. Therefore, the manufacturer adjusted the overall
survival results using the rank preserving structural failure time (RPSFT)
model.The RPSFT-adjusted analysis showed that treatment with
dabrafenib reduced the risk of mortality by 45% compared with
dacarbazine, although the difference between the treatments was not
statistically significant (HR 0.55, 95% CI 0.21 to 1.43). The analysis based
on the January 2014 data-cut was not adjusted for crossover, and the
results showed a median overall survival of | JJilij in the dabrafenib
group compared with |l in the dacarbazine group, with a
difference of il and a hazard ratio of || GGG e
manufacturer specified that a crossover-adjusted analysis of the final data

from BREAK-3 would be completed at a later date.
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All (n = 416) Dabrafenib Dacarbazine Hazard Ratio Hazard ratio
(n=187) (n=63) Unadjusted ~RPSFT
(95% (95% ITT adjust_ed (95%
confidence confidence population confidence
interval) interval) (95% interval)
confidence
interval)
Median 6.9(5.2t09.0) | 2.7 (1.51t03.2) 0.37(0.24to | Not applicable
Progression 0.58)
free survival
(months) at
25th June
2012 data
cut
Median 18.2 (16.6 to 15.6 (12.7 to 0.76 (0.48 to 0.55(0.21to
Overall NR) NR) 1.21) 1.43)
survival
(months) at
18th
December
2012 data
cut

RPSFT= Rank Preserving Structural Failure Time, | TT = Invitation to treat, NR=Not

reached.

Source: manufacturer’s submission (tablel, page 10)

4.6 Health-related quality of life (HRQoL) was assessed in BREAK-3 using

the EuroQoL (EQ-5D) utility index. EQ-5D data were collected at

screening, week 6, week 12, week 15, at disease progression, and at

approximately 30 days after disease progression. HRQoL data was

collected for all of the participants in the trial.
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Table 2 EQ-5D utility index in the BREAK-3 trial

Treatment N Time N Mean SD

Dabrafenib | 187 Baseline 184 0.724 0.266
Week 6 165 0.774 0.215
Week 12 136 0.795 0.193
Week 15 135 0.777 0.206
Progression 37 0.599 0.355
Week 4 Post- 8 0.839 0.256

PD
Dacarbazine | 63 Baseline 59 0.717 0.309
Week 6 33 0.787 0.248
Week 12 19 0.824 0.179
Week 15 18 0.845 0.163
Progression 26 0.671 0.299
Week 4 Post- 3 0.701 0.394

PD

Post-PD=post-progressive disease, SD=standard
deviation

Source: manufacturer’s submission (table 25, page 89)

Indirect treatment comparison

4.7

To estimate the effectiveness of dabrafenib compared with vemurafenib,
the manufacturer conducted an indirect treatment comparison, using data
from the BREAK-3 and BRIM-3 trials, in the absence of head-to-head
trials comparing dabrafenib and vemurafenib. BRIM-3 was a phase llI,
multicentre, randomised, open label, active-controlled trial that compared
vemurafenib (960 mg twice daily orally; n=337) with dacarbazine
(1000mg/m? of body surface area; n=338). The study population
comprised of adults who were previously untreated for advanced or

FVGOO

metastatic BRA mutation-positive melanoma. Patients in BRIM-3
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were similar to patients in BREAK-3 in terms of age, sex, ECOG status
and disease stage. However, the trials differed in proportion of patients
with elevated lactate dehydrogenase (BREAK-3=34%; BRIM-3=58%),
sample size (BREAK-3, n=250; BRIM-3, n=675), ratio of randomisation
(BREAK-3, 3:1; BRIM-3, 1:1) and median follow-up time at their latest cut-

off points.

Overall survival and progression-frees survival were joint primary
outcomes in BRIM-3. The manufacturer explained that approximately 34%
of patients assigned to receive dacarbazine had crossed over to the
vemurafenib arm at the time of the analysis conducted at the latest cut-off
date (February 2012). The RPSFT method was also used to adjust for
crossover. The results using the February 2012 data-cut showed
statistically significant differences between vemurafenib and dacarbazine

for the primary outcomes as follows:

e progression-free survival (HR 0.38, 95% CI 0.32 to 0.46, p<0.001)

e unadjusted overall survival (HR 0.76, 95% CI 0.63 to 0.93, p-value not
presented)

e RPSFT-adjusted overall survival (HR 0.64, 95% CI 0.53 to 0.78, p-
value not presented)

The manufacturer conducted the indirect comparison using the method
described by Bucher et al. 1997, based on the assumption that the patient
characteristics between BREAK-3 and BRIM-3 were similar. Results of
the indirect comparison found no difference in progression-free survival
(HR 0.97, 95% CI 0.59 to 1.60) and overall survival (unadjusted HR 1.00,
95% CI1 0.62 to 1.62; crossover-adjusted HR 0.86, 95% CI1 0.32 to 2.29)

between dabrafenib and vemurafenib.

Adverse events

4.10 Data from the December 2012 cut-off showed that the most commonly
reported adverse events with dabrafenib were skin-related toxic effects
(hyperkeratosis, palmar-plantar erythrodysaethesia, papillomas), pyrexia,
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fatigue, arthralgia, alopecia, nausea and headache. These adverse events
occurred more frequently in the dabrafenib arm than in the dacarbazine
arm, except for nausea, which had a higher incidence in the dacarbazine
arm. Treatment-related adverse events, adverse events leading to
discontinuation of trial treatment and adverse events leading to dose
reduction or interruption were not reported for the December 2012
analysis. However, for the December 2011 analysis, treatment-related
adverse events occurred with a higher frequency in the dabrafenib arm
(88%) than in the dacarbazine arm (73%), whereas the incidence of
adverse events leading to discontinuation of trial treatment or dose
reduction were similar between the treatment arms. The manufacturer
stated that 1 patient in the dabrafenib arm died from elective euthanasia,

but it did not consider this to be caused by dabrafenib treatment.

Evidence Review Group Comments

411

4.12

The ERG was satisfied that all relevant studies with the appropriate
comparisons were included in the manufacturer’s analysis. In general, it
concluded that BREAK-3 was a good quality trial. The ERG agreed that
evidence from the BREAK-3 trial show that treatment with dabrafenib was
associated with progression-free survival benefits compared with
dacarbazine. However, it did not agree with the manufacturer that
crossover in BREAK-3 explained the lack of an overall survival benefit
with dabrafenib because an analysis of the survival data showed that
patients in the dacarbazine arm who crossed over did not gain any

significant benefit over patients that did not cross over.

The ERG did not consider the RPSFT method used to adjust for cross-

over in BREAK-3 to be appropriate for the following reasons:

e survival data is immature as it was not based on the final trial data, but
rather an interim analysis with few deaths
¢ the ‘common treatment effect assumption required for the RPSFT

method is not valid because the effect of dabrafenib treatment when
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received on diagnosis (that is, in the dabrafenib group) would not be
the same as when received on disease progression (that is, in the
dacarbazine group that crossed over to receive dabrafenib)

e patients in the dabrafenib arm and dacarbazine arm did not receive
similar treatments at the time of disease progression, and some
received treatments which are not used in routine clinical practice in the
UK.

The ERG stated that it would have been more appropriate to use the
inverse probability of censoring weighting (IPCW) method to adjust for
crossover, given that it could appropriately adjust for all treatment
deviations while still estimating the causal estimate of interest. However, it
acknowledged that the immaturity of the overall survival data and
subsequent small number of deaths may invalidate the use of the IPCW
method at present.

Regarding the manufacturer’s indirect treatment comparison, the ERG
was satisfied that the BREAK-3 and BRIM-3 trials were broadly similar in
terms of patient population and eligibility criteria. However it noted that a
greater proportion of patients in BRIM-3 had lactate dehydrogenase levels
above the upper limit of the normal range than patients in BREAK-3. The
ERG commented that this may have a negative effect on the prognosis of
patients in BRIM-3 compared to patients in BREAK-3. The ERG
guestioned the validity of the approach used to conduct the indirect
comparison given that the assumption regarding constant hazard ratios
for progression-free survival and overall survival within BREAK-3 and the
assumption regarding constant proportional hazards for dacarbazine
overall survival between the two trials were not met. The ERG also
commented that in view of the issues regarding adjustment for crossover
in the individual trials, it is more appropriate to use the unadjusted hazard
ratios in the indirect treatment comparison. The ERG also noted that the
most recent overall survival data from BREAK-3 trial (January 2014 data

cut) had not been used in the manufacturer’s indirect treatment
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comparison. In view of these issues, the ERG stated that the evidence
from the manufacturer’s indirect treatment comparison was not robust,
therefore it was unable to comment on the clinical effectiveness of

dabrafenib compared with vemurafenib.

Comments from other consultees

Consultees commented that patients with the BRAFY°%

mutation-positive
melanoma are currently treated with vemurafenib in clinical practice, and
that dacarbazine is not commonly used now in these patients. Consultees
noted that dabrafenib is another BRAF inhibitor that could be used in
clinical practice as an alternative to vemurafenib or in patients who
respond to vemurafenib initially and then become intolerant beyond 2
months. Consultees also noted that ipilimumab immunotherapy recently
received a licence for first-line treatment of BRAF'®% mutation-positive
melanoma and also, other immunotherapies such as PD-1 inhibitors are
currently being tested in this patient group. Therefore they suggested that
immunotherapy was likely to be used increasingly as a first-line treatment
option and BRAF inhibitors used subsequently given that immunotherapy
is more effective in patients with good performance status and life
expectancy of 12 weeks or more, whereas the BRAF inhibitors target poor
performance status and high volume disease progressing rapidly. They
also indicated that combination therapy reduce the risks of side effects

and may supersede monotherapy in the next few years.

Comments from Consultees indicated that dabrafenib and vemurafenib
have similar side effect profiles in that they can cause cutaneous
squamous cell carcinomas. However, dabrafenib is not associated with
phototoxicity as seen with vemurafenib, although it is associated with the
development of pyrexia and grover’s disease in a small proportion of
patients. The Consultees stated that treatment with dabrafenib would take

place in pre-existing specialist oncology clinics with oncologists and

National Institute for Health and Care Excellence 15 of 32

Premeeting briefing — Dabrafenib for treating unresectable, advanced or metastatic BRAF

V600

mutation-positive melanoma

Issue date: July 2014





CONFIDENTIAL

dermatologists involved, and that additional professional input such as

specialist cancer nurses would be needed to support the patients.

6 Cost-effectiveness evidence

6.1 The manufacturer submitted a de novo ‘3-state partitioned survival’ model
comparing dabrafenib with dacarbazine and vemurafenib, for previously
untreated unresectable advanced or metastatic BRAF "% mutation-
positive melanoma. The manufacturer considered a partitioned survival
model to be more appropriate than a Markov model because it uses
distributions of progression free survival and overall survival as model
inputs and therefore ensures that the model results match those observed
in the trial for the duration of the trial. Patients were assumed to enter the
model in the ‘progression-free’ health state, and in each cycle could either
remain in that state or progress to a worse state, that is, the ‘post
progression’ health state or ‘death’ state. The model had a lifetime horizon
of 30 years consisting of weekly cycles and no half-cycle correction. The
manufacturer based the analysis from an NHS and personal social
services perspective, and costs and benefits were discounted at an
annual rate of 3.5%.The mean age of the model population was 53 years.
The manufacturer explained that it was not possible to estimate the cost
effectiveness of dabrafenib in adults who had received prior treatment due
to insufficient clinical data being available. No subgroup analyses were

conducted by the manufacturer.

Figure 1 Model structure

Progressio
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For the comparison with dacarbazine, the proportion of people in each
health state in the manufacturer's model was estimated based on survival
functions for investigator-assessed progression-free survival and overall
survival using the June 2012 and December 2012 data cut-offs
respectively from BREAK-3. The manufacturer fitted independent log-
normal distributions to individual patient data for progression-free survival
for both treatment arms from time zero using accelerated failure time
(AFT) regression. The fitted curves were then extrapolated beyond the
trial period (defined as 53.1 weeks for dacarbazine and 71.1 weeks for
dabrafenib based on the last censor or observed failure time for
progression-free survival) to 30 years. The manufacturer stated that the
log-normal distribution provided the best fit to the data based on goodness

of fit statistics and area under the curve comparisons.

The manufacturer modelled overall survival in the dabrafenib arm in 3

phases:

e Phase 1. The manufacturer fitted the log-normal distribution to
individual patient data from the dabrafenib arm of BREAK-3 for the trial
period only (defined as 96 weeks based on maximum censor or failure
time for overall survival) using AFT regression.

e Phase 2: From the end of trial follow-up and up to 10 years, the
manufacturer applied hazard rates obtained by fitting the log-logistic
distribution to the overall survival data from the American Joint
Committee on Cancer (AJCC) registry reported by Balch et al. (2009),
which was weighted by the relative proportions of patients according to
disease stage in BREAK-3.

e Phase 3: For the remaining duration of the model, the manufacturer
modelled survival by applying mortality rates obtained from UK general
population Life Tables.

The manufacturer stated that there are uncertainties associated with fitting

parametric curves to the data from the RPSFT analysis for the
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dacarbazine arm because of the small number of patient in the analysis.
Therefore, it modelled overall survival for the dacarbazine arm as
proportional hazards versus dabrafenib using the RPSFT-adjusted hazard
ratio from BREAK-3. This hazard ratio was applied for the trial period of

96 weeks, after which no further treatment effect was assumed.

For the comparison with vemurafenib, the manufacturer applied the
progression-free survival and overall survival hazard ratios from the
indirect treatment comparison to the parametric survival curves used to
model the dabrafenib arm. Proportional hazards were assumed
throughout the entire model timeframe for progression-free survival,
whereas for overall survival, it was assumed for the trial period of 96

weeks only.

Treatment-specific EQ-5D utility data for pre-progression and post-
progression derived directly from BREAK-3 was used in the model for
dabrafenib and dacarbazine. The manufacturer did not calculate the
decrement in post-progression utility for dacarbazine because of potential
confounding due to crossover in BREAK-3. Given that there was no
rationale to assume that health-related quality of life after progression
would differ between treatments, the manufacturer assumed that the post-
progression utility value for dacarbazine would be the same as that for
dabrafenib. In the absence of comparable EQ-5D utility data for
vemurafenib, the manufacturer assumed that the vemurafenib utility
values would be the same as those for dabrafenib. Disutilities associated
with adverse events were not included in the model because the
manufacturer considered the impact of adverse events on quality of life to
be captured within the pre- and post-progression health state utility
values. Health related quality of life was assumed to be constant over time
within each health state.
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Dabrafenib/ Dacarbazine
Vemurafenib
Decrement in N Actual utility N Actual utility
Utility value used value used
Progression-free 187 0.767 60 0.750
vs. perfect health
Post-progression 37 0.677 * 0.677
VS. progression-
free
Source: manufacturer’'s submission (table 53, page 153)
6.7 Costs incorporated in the manufacturer’'s model included drug costs,

dispensing costs for dabrafenib and vemurafenib, administration cost for

dacarbazine, BRAF testing, post-study anti-cancer therapy, costs

associated with health states and adverse events. The costs of dabrafenib

and vemurafenib were estimated using the patient access schemes

provided by the manufacturers, whereas the cost of dacarbazine was

based on the list price. The drug and administration costs were adjusted

for the relative dosing intensities observed in BREAK-3 to account for

dose reductions, treatment interruptions and differences between the

distribution of time to discontinuation and the distribution of progression-

free survival. The manufacturer applied the same relative dosing

intensities for dabrafenib to vemurafenib in the absence of data for

vemurafenib. Estimates of the costs of treating adverse events were

based on the results of a cost-of-illness study commissioned by the

manufacturer. The cost of treating each adverse event was then

calculated by multiplying the incidence of the adverse event (derived from
BREAK-3 and BRIM-3) by the expected cost of the adverse event. The

post study anti-cancer therapy costs were estimated to be £3,013 for

dabrafenib and vemurafenib and £6,044 for dacarbazine. In addition, one-

off costs of £337 and £6,177 were assumed for treatment initiation and

death respectively, regardless of treatment received.
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Table 4 Summary of costs in the manufacturer’s economic model

Cost Parameter

Value

Technology cost - Dabrafenib

Il ith PAS for 28 days

Technology cost - Dacarbazine

£82 for 28 days

Technology cost - Vemurafenib

Il vith PAS for 28 days

Dispensing cost - Dabrafenib and Vemurafenib

£13.40 every 28 days

Administration cost - Dacarbazine

£203.16

BRAF testing — Dabrafenib and Vemurafenib

£206.34 per treated patient

Progression-free survival health state cost £127
Post-progression survival health state cost £333
Treatment initiation £337
Death £6177
Post-study anti-cancer therapy — Dabrafenib and

\ £3013
Vemurafenib
Post-study anti-cancer therapy - Dacarbazine £6044

Source: manufacturer’s submission (tables 54 to 61, pages 159 to 164)

6.8 The base-case results for the incremental analyses are shown in the table

below. For the pairwise analyses, the incremental cost-effectiveness ratio
(ICER) was £49,019 per quality adjusted life year (QALY) gained for

dabrafenib compared with dacarbazine and £11,028 per QALY gained for

dabrafenib compared with vemurafenib.
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Table 5 Base-case cost-effectiveness results for dabrafenib (with PAS) versus

dacarbazine.

Dacarbazine | Vemurafenib Dabrafinib
Total costs (£) I I I
Total life year gain ] N |
Total QALYs I I I
Incremental costs (£) - - -
Incremental life year gain - N I
Incremental QALYs - - -
ICER (£) vs baseline i
(QALYs) 60,980 49,019
ICER (£) incremental Extended
(QALYS) i dominance 49,019

Source: manufacturer’s submission (table 70b, page 183)

6.9 The manufacturer’s probabilistic analysis showed that if the maximum
acceptable amount for an additional QALY was £30,000 then dabrafenib
would have a 56% probability of being cost effective compared with
vemurafenib and a 6% probability compared with dacarbazine. However,
if the maximum acceptable amount for an additional QALY was £50,000
then dabrafenib would have a 43.5% probability of being cost effective

compared with dacarbazine.

6.10 The manufacturer conducted a series of deterministic sensitivity analyses
(for further details, see table 72 of the manufacturers submission). For the
comparison with dacarbazine, overall survival was the key driver of the
cost-effectiveness results. When the RPSFT-adjusted hazard ratio for
overall survival was varied using the 95% ClI, the ICERs ranged from
£26,470 per QALY gained to dabrafenib being dominated by dacarbazine.
The key driver of the cost-effectiveness result for the comparison with
vemurafenib was the progression free survival assumption; varying the
hazard ratio using the 95% confidence interval resulted in ICERs ranging
from a scenario where dabrafenib dominated vemurafenib to £67,220 per
QALY gained. The manufacturer explained that progression free survival

determined the duration of treatment, and in this case
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I The cost
effectiveness estimate for dabrafenib compared with vemurafenib was
also sensitive to the overall survival hazard ratio used in the model,
assuming a class effect between dabrafenib and vemurafenib and using
alternative distributions to model survival. Changes to the time horizon,
cost parameters and utility values did not have a huge impact on the
base-case ICER.

Figure 2 Tornado diagram for dabrafenib vs. vemurafenib

HR for PFS for dabrafenib vs. vemurafenib (95%Cl) Dominant - 67,220
PP cost permonth (+50%) 8,286 13,771
Disutility of PPS vs. PFS (95% ClI) 10,124 13,771

Disutility of PFS vs. perfecthealth (95% CI) 10,371 I 11,902
Terminal care cost (£50%) 10,841 | 11,215
PF cost per month [£50%) 10,959 | 11,097
AE Cost (£50%) 10,859 | 11,087
Admin Costs (+50%) 11,020 | 11,037
PSACTcost (£50%) 11,024 | 11,033
HR for 05 for dabrafenib vs. vemurafenib (25%C1) 4,2761-5/422
HR for OS for dabrafenib vs. DTIC (95%Cl) 11,028 | 11,028
HR for PFS for dabrafenib vs. DTIC {95%CI) 11,028 | 11,028

Testing costs (+50%) 11,028 | 11,028

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 590,000 100,000
Incremental Cost-Effectiveness Ratio

Figure 3 Tornado diagram for dabrafenib vs dacarbazine

HR for OS for dabrafenib vs. DTIC (95%Cl) 26,470  Dominated |
Disutility of PFS vs. perfecthealth (95% Cl) 42,637 54,877
Disutility of PPS vs. PFS (95% Cl) 46,274 56,495

PP cost per month (+50%) 47,197 50,841

PSACT cost (£50%) 47,479 50,560
Admin Costs (+50%) 48,399 ] 49,640
PF cost per month (£50%) 48,646 || 49,392
AE Cost (+50%) 48,646 | 49,392
Terminal care cost (+50%) 48,841 | 49,198
Testing costs (+50%) 48,915 | 49,123
HR for PFS for dabrafenib vs. DTIC (95%Cl) 48,551 | 48,738
HR for OS for dabrafenib vs. vemurafenib (95%Cl) 49,019 | 49,019
HR for PFS for dabrafenib vs. vemurafenib (95%Cl) 49,019 | 49,019

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

Incremental Cost-Effectiveness Ratio

Source: manufacturer’s submission (Figures 16 and 17, page 185)
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Evidence Review Group comments

6.11 The ERG stated that the assumptions around the clinical effectiveness
model inputs were the main drivers of the manufacturer’s cost
effectiveness estimate. The ERG noted that the manufacturer censored
progression-free and overall survival data at the date of last observation,
which could misrepresent survival projections when used to calibrate
parametric survival functions. It considered that censoring survival data at
the date of data-cut would have been more appropriate in order to remove

any bias from informative censoring.

6.12 The ERG noted that the manufacturer modelled overall survival in 3
phases and it considered this approach to be complex and associated

with several limitations:

e Phase 1 (from randomisation until 96 weeks [1.8 years]): The ERG
stated that the log normal distribution used to represent the whole
period of the trial follow-up was questionable as the log-normal
distribution is known to have a long tail, and therefore overestimates
overall survival gain. The ERG also considered that it would have been
more appropriate to use the most recent overall survival data available
from BREAK-3 (January 2014).

e Phase 2 data (from 1.8 to 10 years): The ERG noted that the
manufacturer did not present evidence to support the clinical or
biological plausibility of the log-logistic distribution fitted to the AJCC
registry data used in this phase. It also noted that the registry data is
based on a North American population and therefore may not be
representative of the UK population.

¢ Phase 3 data (from 10 to 30 years): The ERG noted that this approach
assumes that long term survivors are effectively cured of metastatic

disease without any supporting evidence

6.13 The ERG noted that the dabrafenib parametric model was used as a basis
for modelling survival for the first 10 years in the dacarbazine and
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vemurafenib arms and was concerned that the manufacturer’'s assumption
of proportional hazards across the three treatments may not be valid. The
ERG indicated that the reliability of this approach was strongly affected by
the assumptions around the RPSFT-adjusted hazard ratio from BREAK-3
used to model the dacarbazine arm. It also indicated that the hazard ratio
estimated from the indirect treatment comparison with vemurafenib was
not reliable and any cost-effectiveness assessment of dabrafenib and
vemurafenib using this estimate would not be robust. Therefore the ERG
did not conduct any further assessment of the comparison with

vemurafenib.

The ERG noted that the majority of the estimated QALY gain in the
manufacturer’'s model (62% for the comparison with dacarbazine and 93%
for the comparison with vemurafenib) arises from the estimated life-years
after disease progression. It also noted that the estimated mean survival
in the manufacturer’'s model was 58 months for dabrafenib and 35 months
for dacarbazine, which is much larger than is normally observed in clinical
trials or in registry data. The ERG explained that 2 aspects of the model

contributed to these results, including:

e the use of the RPSFT-adjusted survival data from BREAK-3 resulted in
a large survival difference between dabrafenib and dacarbazine after
96 months

¢ the structure of the model in three phases involves applying mortality
rates from different sources which are not compatible, and seriously
underestimate death rates, so extending estimated survival times over
many years. The ERG drew attention to the sudden changes in
mortality rates at 96 months and 10 years in the manufacturer’s model,

which lack any clinical or epidemiological justification.

These 2 features of the model serve to establish a large early survival
advantage for dabrafenib at 96 months, which is then extended over 3

decades by the over-optimistic modelling of mortality.
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Figure 2 ERG plot of the mortality rates in the manufacturer’s base case

analysis

60% -

—— Dabrafenib (trial data parametric model)
-=-=-= Dacabazine (RPSFTM trial data + parametric model)
----- Vemurafenib (ITC HR + parametric model)

50% - .
— = AJCC 0-10 year data + parametric model

- UK life table data for general population

40% 17

Annual mortality rate
w
<
X

20% |

10% -

0%

Source: ERG report (Figure 5, page 70)

Evidence Review Group exploratory analyses

6.15
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The ERG noted that a comparison of the cost effectiveness of dabrafenib
and vemurafenib depends on an indirect treatment comparison between
the BREAK-3 and BRIM-3 trials, in order to generate progression-free
survival and overall survival hazard ratios. The ERG examined the trial
results and found that the proportional hazards ratio assumption was not
valid within each trial and between the dacarbazine arms of the trials;
therefore, robust hazard ratios for dabrafenib compared with dacarbazine
could not be obtained. The ERG concluded that any estimated ICERs
generated by this indirect comparison would be unreliable and likely to be
misleading. The ERG therefore restricted any detailed numerical
comparisons to the direct evidence from the BREAK-3 trial for dabrafenib

compared with dacarbazine.
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For the comparison with dacarbazine, the ERG used alternative methods
to derive the clinical effectiveness model inputs. The ERG revised the
censoring of progression-free survival data for some patients still at risk
at the end of the trial to reflect the date of data-cut rather than the date of
last observation. It then used the area under the curve approach to model
progression-free survival in the early variable segment and an exponential
projective function for the latter period. The ERG stated that using their
progression free survival estimates in the manufacturer’'s model resulted
in a small increase in the incremental QALY per patient (+0.16%).
However, the increase in the incremental cost per patient was much larger
(+6.32%) because of the additional days of treatment with dabrafenib. The
ICER resulting from this change increased from £49,019 to £52,035 per
QALY gained.

Table 6 Comparison of estimated lifetime progression-free survival between

the manufacturer’s base case and the ERG’s long-term projection method

Manufacturer’s base case PFS | ERG long-term projection PFS
estimates (months) Estimates (months)

Treatment Dabrafenib Dacarbazine Dabrafenib Dacarbazine

AUC PFS - - 6.69 3.31

Projected PFS | 10.69 4.73 4.28 1.46

Total PFS 10.69 4.73 10.97 4.76

PFS gain +5.96 - +6.21 -

AUC = Area under the curve, PFS = Progression free survival

Source: ERG report (table 24, page 81)

6.17

The ERG analysed the latest overall survival data from the January 2014
data-cut and concluded that the risk of bias introduced through the choice
of censoring method is small, and could only possibly affect the last few
recorded events in each trial arm. The analysis, therefore, was carried out
without any post-hoc adjustments. The ERG was aware that the latest
overall survival data was unadjusted for cross over. However it noted its

earlier analysis which showed no statistically significant survival difference
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between the patients in the dacarbazine group who crossed over and the
patients who did not cross over (see section 4.11). The ERG then
modelled overall survival by using the area under the curve survival data
until a long term trend was established and then applying the long-term
exponential function throughout the rest of the trial period, that is, 1.8
years. It continued to apply the long-term exponential projection derived
from BREAK-3 data throughout the manufacturer’s phase 2 time period,
that is, up to 10 years. The ERG noted that all patients had died at the
end of 10 years; therefore it restricted the modelling to 10 years rather

than 30 years assumed by the manufacturer.

The ERG’s analysis resulted in an overall survival gain of || | | |
compared with | llin the manufacturer's base case. To assess the
clinical plausibility of its estimates, the ERG used an alternative
parametric model used in the appraisal of vemurafenib (NICE technology
appraisal guidance 269) to fit the updated BREAK-3 data. This resulted in

an overall survival gain of |l with dabrafenib, which is close to the
ERG’s estimate.The analysis using the ERG’s method also showed a
large reduction in the incremental life years (-68.3%) and incremental
QALYSs gained per patient (-35.7%), but a smaller decrease in incremental
cost per patient (-11.4%). The ICER resulting from the ERG’s analysis
increased from £49,019 to £99,560 per QALY gained for dabrafenib

compared with dacarbazine.
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Table 7 Comparison of estimated mean lifetime overall survival between the

manufacturer’s base case (RPFSTM-adjusted, December 2012 data-cut) and

the ERG long-term projection method (unadjusted, January 2014 data-cut)

Manufacturer’s base case OS ERG simple long-term projection OS
estimates (months) estimates (months)
Treatment Dabrafenib Dacarbazine Dabrafenib Dacarbazine
AUC OS - - N N
Projected OS N [ | [ | [ |
Total OS [ ] [ | [ | [ |
OS gain [ ] - [ | |

AUC = Area under the curve, OS=0Overall survival

Source: ERG report (table 25, page 83)

6.19 The ERG made several amendments to the dacarbazine acquisition and
administration cost estimates, which increased the incremental cost by
£86 per patient and increased the ICER for dabrafenib compared with

dacarbazine by £87 per QALY gained. The amendments include:

e changing the patient body-surface area estimate to a normal
distribution as opposed to a log-normal distribution in the
manufacturer’s submission

e incorporating sex as a factor when calculating the average doses by
using data on sex balance in BREAK-3.

e using the most recently reported eMIT prices for dacarbazine applied in
a more efficient manner across the population body surface area range
to achieve an estimate of overall mean cost per dose of £35.79 in place
of the manufacturer’s estimate of £58.36 per dose.

e updating the dacarbazine administration cost using the most recent
NHS Reference Costs 2012/13, resulting in an increase from £203.16
to £214.16 per dose.

6.20 The ERG applied equal costs for post-study anti-cancer treatment to the
dabrafenib and dacarbazine groups given that the difference between the

post-study treatments received in BREAK-3 were not statistically
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significant. This amendment increased the ICER by £3,047 per QALY
gained for dabrafenib compared with dacarbazine. Combining all the
ERG'’s exploratory analyses and model amendments together resulted in
an ICER of £112,727 per QALY gained.

7 End-of-life considerations

Criterion

Data available

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

In the BRIM-3 trial (February 2012 data-cut) the
median overall survival was of 13.6 and 9.7
months for patients treated with vemurafenib
and dacarbazine respectively.

In the BREAK-3 trial, the median overall
survival was 15.6 months for dacarbazine.

There is sufficient evidence to
indicate that the treatment offers
an extension to life, normally of

In the BREAK-3 trial, the median overall
survival was 18.2 and 15.6 months respectively
for dabrafenib and dacarbazine, a difference of

at least an additional 3 months, 2.6 month.
compared with current NHS

treatment

The treatment is licensed or
otherwise indicated for small
patient populations

The population with unresectable or metastatic
melanoma with a BRAFV600 mutation in
England and Wales is estimated to be 990 per
annum based on 2013 Cancer Research UK
data based on the manufacturer’'s submission.

7.1 The manufacturer stated that dabrafenib met the NICE end-of-life criteria
because updated analysis from BRIM-3 (February 2012) confirmed that
median overall survival was 13.6 months with vemurafenib and 9.7
months with dacarbazine. The manufacturer also estimated a maximum of
990 patients would be eligible for treatment with dabrafenib per annum in
England and Wales and this figure was consistent with the estimate
provided by the manufacturer of vemurafenib in the same indication. The
manufacturer stated that the estimated log-normal and AJCC survival
extrapolations employed in the economic evaluation confirmed that
dabrafenib gave an extension to life of at least 3 months in comparison

with dacarbazine (incremental median overall survival was 7.5 months).
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The ERG noted that the manufacturer’s base-case economic model used
a mean survival in the dacarbazine arm of ||l 't stated that the
results of the BREAK-3 trial indicate the median overall survival to be 18.2
and 15.6 months with a difference of only 2.6 months. The ERG therefore
indicated that using the figures from the clinical data in the manufacturer’s
submission shows that the criteria for end-of-life treatment has not been

met.

Equality issues

No potential equality issue were raised at the scoping workshop, or in the

evidence submitted.

Innovation

The manufacturer stated that that dabrafenib was innovative because it is
a step-change in the management of metastatic melanoma as until very
recently, the standard first-line management of metastatic melanoma
irrespective of BRAF mutation status was with dacarbazine, an
intravenously administered cytotoxic agent, associated with poor
response rates and no survival benefit. The manufacturer stated that like
vemurafenib, dabrafenib achieves high response rates and prolongs
progression free survival compared with dacarbazine and is more

convenient to administer due to its oral formulation.
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Appendix A: Supporting evidence

Related NICE guidance

Published

e |pilimumab for previously untreated advanced (unresectable or metastatic)

melanoma. NICE technology appraisal guidance 319 (2014).

e Vemurafenib for treating locally advanced or metastatic BRAF V600 mutation-

positive malignant melanoma. NICE technology appraisal guidance 269 (2012).

NICE pathways

e There is a NICE pathway on dabrafenib, which is available from
http://pathways.nice.org.uk/pathways/melanoma
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Appendix B: Clinical efficacy section of the draft European

public assessment report

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_ -
_Public_assessment_report/human/002604/WC500149673.pdf
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1 SUMMARY

1.1 Scope of the submission

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 have been submitted to NICE from GlaxoSmithKline in support of the use of
dabrafenib (Tafinlar) for the treatment of advanced or metastatic BRAF"®*® mutation-positive
melanoma. In Europe, dabrafenib is licensed ‘for the treatment of adult patients with

unresectable or metastatic melanoma with a BRAF Y% mutation.’

1.2 Critique of the decision problem in the manufacturer’s submission

The patient population and intervention addressed in the manufacturer's submission (MS)
broadly reflects that in the NICE scope and for whom dabrafenib is licenced. However, the
ERG notes that relevant comparative evidence only exists for treatment naive patients and
hence the manufacturer presents clinical and cost effectiveness evidence to support the use
of dabrafenib for treatment-naive patients with BRAF'®® mutation-positive melanoma.
Vemurafenib and dacarbazine are appropriate comparators to dabrafenib, being the current
standard of care and previous standard of care, respectively. Outcomes addressed in the
decision problem include overall survival (OS), progression-free survival (PFS), overall
response rates (ORRs), adverse events (AEs) and health-related quality of life (HRQoL).

These outcomes are standard in this disease area and are appropriate.

1.3 Summary of clinical effectiveness evidence submitted by the
manufacturer

The manufacturer presents direct and indirect clinical effectiveness evidence to support use
of dabrafenib. Direct evidence comes from BREAK-3, a phase Ill randomised controlled trial
(RCT) which compares dabrafenib to dacarbazine in treatment-naive patients with BRAF'*%°F
mutation-positive metastatic melanoma. Compared with dacarbazine, a statistically
significantly improvement in PFS (6.9 vs 2.7 months) but not OS (18.2 vs 15.6 months) was
reported; however, OS data are not yet fully mature and a large proportion of patients (57%)
crossed over from the control arm to receive dabrafenib on disease progression. Hence OS
data adjusted for the effects of crossover using the Rank Preserving Structural Failure Time
method (RPSFTM) were also reported. It was not possible to report the median RPSFTM
adjusted OS in months but the manufacturer noted that there was no statistically significant
difference between treatment arms (Hazard ratio [HR] 0.55,95% Confidence Interval [CI]:

0.21 to 1.43). This is to be expected as the RPSFTM maintains the p-value of the ITT analysis.
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Supporting evidence for the outcomes of interest is presented from four additional studies,
two RCTs (BRF113220 and Combi-d) and two non-RCTs (BREAK-2 and BREAK-MB).
These include patients who were previously pre-treated with chemotherapy (BRF113220:
11%; BREAK-2: 80%) and cohorts of patients with brain metastases (BREAK-MB,48% of
patients previously pre-treated for brain metastases). Estimates of PFS and OS varied
across the studies, ranging from 3.8 months to 8.8 months (BREAK-MB and Combi-d
respectively) for PFS and 7.2 months to 20.2 months (BREAK-MB and BRF113220
respectively) for OS. ORRs were similar across trials (51% to 59%) with the exception of
patients with BRAF*°* mutation-positive melanoma in BREAK-2 (13%).

There is currently no direct evidence comparing dabrafenib with vemurafenib. Hence, the
manufacturer undertook an indirect treatment comparison (ITC) to compare BREAK-3 with
BRIM-3, a phase Il RCT which compared vemurafenib to dacarbazine. No statistically
significant differences in terms of PFS (HR 0.97,95% CI 0.59 to 1.60) or OS, using either
RPSFTM adjusted OS (HR 0.86,95% CI: 0.32 to 2.29) or unadjusted OS data (HR 1.00,95%
Cl1 0.62 to 1.62) were identified by the ITC.

Adverse events (AE) leading to treatment discontinuation were relatively rare for patients
treated with dabrafenib across BREAK-3 and supportive studies (<5%). Approximately 20%
and 40% of patients in BREAK-3 who were treated with dabrafenib reported serious adverse
events or Grade 3+ AEs respectively. In terms of specific all-Grade AEs, hyperproliferative
skin toxicities (cutaneous squamous cell carcinoma and keratoacanthomas) and arthralgia
appear to be more common in patients treated with vemurafenib (in BRIM-3) whereas
pyrexia, hyperkeratosis and palmar-plantar erythrodysesthesia syndrome appear to be more
common in patients treated with dabrafenib (BREAK-3 and supporting trials). No significant
differences between dabrafenib and dacarbazine were reported in BREAK-3 in relation to
HRQoL; it was not possible to compare HRQoL between dabrafenib and vemurafenib.

1.4 Summary of the ERG’s critique of submitted clinical effectiveness
evidence

The ERG is satisfied with the search strategy employed by the manufacturer to identify
clinical effectiveness studies. It does not believe there are additional studies relevant to the

decision problem which have not been identified by the manufacturer.

The ERG agrees that BREAK-3 presents supportive clinical evidence for the effectiveness of

dabrafenib vs dacarbazine for treatment-naive patients with BRAF'®%

mutation-positive
melanoma in terms of PFS but not OS. The ERG is not convinced by the argument that
treatment crossover explains a lack of OS benefit and does not believe the RPSFTM is an

appropriate method of adjustment for crossover in BREAK-3 for three key reasons. Namely
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(1) survival data from BREAK-3 are immature (the results are based on an interim analysis
with few deaths) (2) it is questionable whether dabrafenib is the same when received on
diagnosis as it is on disease progression (the assumption of a ‘common treatment effect’ is
required for the appropriate use of the RPSFTM) and (3) subsequent treatments received on

disease  progression in the dabrafenib and dacarbazine arms differ.

Both trials included in the ITC (BREAK-3 and BRIM-3) appear to be broadly similar in terms of patient
eligibility criteria. Patients with V600K were inadvertently enrolled into BRIM-3. However, a
potentially clinically meaningful baseline difference between the trials is that at baseline a
greater proportion of patients had lactate dehydrogenase (LDH) levels above the upper limit
of the normal range in both arms of BRIM-3 than either arm of BREAK-3. This may have had
a negative impact on the prognosis of patients in BRIM-3 compared to patients in BREAK-3.
Indeed, the ERG notes that the unadjusted median OS for the dacarbazine arm of BRIM-3 is
lower than that of BREAK-3.

The ERG questions the validity of the approach used to conduct the ITC as key underlying
assumptions are not met. Specifically, constant HRs for both PFS and OS data within both
the BREAK-3 and BRIM-3 trials are not evident while comparison of dacarbazine OS data
between the two trials indicates that constant proportion hazards are not supported
(p<0.001). Hence the ERG does not believe there is sufficient evidence to support the

results of the comparison between dabrafenib and vemurafenib.

1.5 Summary of cost effectiveness evidence submitted by the
manufacturer

The manufacturer developed a de novo partitioned survival model. It was constructed in
Microsoft Excel and structured using three patient health states (Progression-free, Post
progression and Death). Variants of this model structure have been used in the modelling of
metastatic oncology for a number of previous NICE Single Technology Appraisals. Three

treatment options were considered - dabrafenib, vemurafenib and dacarbazine.

Progression-free survival and OS for dabrafenib were modelled using parametric survival
functions fitted to BREAK-3 trial data. Hazard ratios, based on BREAK-3 trial data for
dacarbazine and generated by the ITC for vemurafenib, were used to project survival up to
the end of the 10-year model period. In the case of dacarbazine, the RPFSTM adjusted HR
from BREAK-3 was used to project OS. For the remaining 20 years of the model timeframe,

UK general population mortality data were used. Trial data have not been used directly in the
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manufacturer’s model. The utility values incorporated into the model were those derived from
the BREAK-3 trial. Monthly health care costs were estimated by inflating the costs used in
the NICE appraisal of ipilimumab for previously treated advanced (unresectable or

metastatic) melanoma (TA268) to current costs.

A Patient Access Scheme (PAS) has been accepted. For the comparison of dabrafenib vs
dacarbazine the manufacturer’'s incremental cost effectiveness ratio (ICER) per quality
adjusted life year (QALY) gained is £49,019 and the ICER per life-year gained is £34,940.
For the comparison of dabrafenib vs vemurafenib the ICER per QALY gained is £11,028 and
the ICER per life year gained is £7,523.

The manufacturer carried out a wide range of deterministic sensitivity analyses for these two
comparisons. The ICERs from the ten parameters that had the most influence on the ICER
per QALY gained ranged from £8,286 to ‘dominated’ for dabrafenib vs dacarbazine and from
£26,470 to ‘dominated’ for dabrafenib vs vemurafenib. The results of the manufacturer’s
probabilistic sensitivity analyses suggest that there are 6% and 56% chances respectively
that the ICERs for dabrafenib vs dacarbazine and dabrafenib vs vemurafenib are less than
£30,000 per QALY gained. The manufacturer also reports that there is a 56% chance that
the ICER per QALY gained for dabrafenib vs dacarbazine is cost effective at a threshold of
£50,000.

1.6 Summary of the ERG’s critique of cost effectiveness evidence
submitted

The ERG is satisfied with the search strategy employed by the manufacturer to identify cost
effectiveness studies, and is reasonably confident that no other relevant published articles
exist. In addition, the ERG agrees with the manufacturer's view that there is insufficient
evidence to facilitate the development of an economic case for previously treated (second-

line) patients.

The spreadsheet model submitted by the manufacturer is an adaptation of a generic cancer
treatment model. The result is a model that is far more complex than would normally be
considered necessary, or appropriate, to model the cost effectiveness of metastatic cancer.
The complexity and over specification of the model mean that at times the ERG has

struggled to trace the logic trails.

The main aspect of the manufacturer’'s model that gave cause for concern was the modelling
of survival. The manufacturer has adopted a complex model approach involving three
phases:

e Phase 1 (0 to 1.8 years) — a parametric survival curve is fitted to BREAK-3
dabrafenib data and HRs are used to adjust this curve to represent survival for
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patients receiving dacarbazine and dabrafenib. For such an approach to be robust, a
number of assumptions need to be valid:

o The parametric curve gives a good fit to the dacarbazine data — the ERG has
shown that using trial data followed by an exponential extrapolation gives a
better fit;

o Constant HRs are valid for both PFS and OS data within BREAK-3
(dabrafenib vs dacarbazine) — holds for OS but not PFS;

o Constant HRs are valid for both PFS and OS data within BRIM-3
(vemurafenib vs dacarbazine) — holds for neither PFS nor OS;

o PFS and OS data for dacarbazine within the two trials (BREAK-3 and BRIM-
3) are broadly comparable and conform to a constant hazard relationship —
holds for PFS but not OS.

e Phase 2 (1.8 to 10 years) — a log-logistic curve is fitted to 10-year American Joint
Committee on Cancer data. This approach assumes that there is clinical or biological
evidence to support use of the log-logistic curve; however, no such data are
presented.

o Phase 3(10 to 30 years) - use of background UK mortality data assumes that long-
term survivors of multiple myeloma are effectively cured; however, no evidence is
presented to support this assumption.

The ERG is concerned about the discontinuities in mortality rates that occur in the model at
1.8 and 10 years. These abrupt changes have no clinical explanation and only relate to
convenient choices made for modelling purposes. In addition, the manufacturer has used
RPSFTM adjusted data as the basis for modelling OS but there is no evidence that post-
progression survival in dacarbazine patients crossing over to receive dabrafenib is any

different than that of dacarbazine patients who did not cross over.

1.7 Summary of manufacturer’s case for end of life criteria being met

The manufacturer argues that similar to vemurafenib, dabrafenib meets the NICE end of life
criteria. This is for three reasons: (1) based on BRIM-3 data, the patient population has a
short life expectancy (i.e. under 24 months), with the median OS being 13.6 and 9.7 months
for patients treated with vemurafenib and dacarbazine respectively (2) the patient population
is small (maximum of 990 patients per annum) (3) data in the economic evaluation
demonstrate an incremental OS for dabrafenib versus dacarbazine of 7.5 months (i.e.

greater than the required 3 months).

1.8 ERG commentary on end of life criteria

The ERG notes that the figure used in the manufacturer's base case economic model
employs a mean survival in the dacarbazine arm of ||l (i.e. over 24 months). Data
reported from the BREAK-3 trial indicate the median OS to be 18.2 and 15.6 months a

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]

Single Technology Appraisal: Evidence Review Group Report
Page 11 of 97





difference of only 2.6 months. The ERG therefore points out that using the figures from the

clinical data in the MS, the case for consideration as end of life treatment has not been met.

1.9

19.1

1.9.2

1.9.3

ERG commentary on the robustness of evidence submitted by the
manufacturer

Strengths

The majority of clinical effectiveness evidence is derived from two relatively large
phase Il trials (BREAK-3 for dabrafenib vs dacarbazine, BRIM-3 for vemurafenib vs
dacarbazine), both of which are considered to be of good quality based on an
assessment for risk of bias.

Variants of the model structure used to derive the cost effectiveness evidence have
been used previously in the modelling of metastatic oncology for a number of
previous NICE STAs.

Weaknesses

It has only been possible to present comparable RCT evidence and cost
effectiveness evidence for treatment-naive patients, a subgroup of the population for
whom dabrafenib is licensed and which is also specified in the NICE scope.

Both BREAK-3 and BRIM-3 allowed patients to cross over treatment from the control
arm to the treatment arm, potentially confounding results.

There is no direct evidence comparing dabrafenib to vemurafenib and so it has been
necessary to compare these two treatments via an ITC. Unfortunately, the ERG
believes the assumptions required in order for the ITC to present credible results are
not met and so the findings from the ITC cannot be relied upon to inform either the
clinical or cost effectiveness of dabrafenib vs vemurafenib.

Aside from the use of RPSFTM adjusted data from the ITC to inform the decision
model, the modelling of OS is further flawed due to discontinuity in mortality rates (as
a result of using data from three different sources) and which also results in
forecasting, in some patients, that metastatic cancer is cured after 10 years. The
ERG is not aware of any published evidence to support this assumption.

Areas of uncertainty

In order to adjust for treatment crossover, both BREAK-3 and BRIM-3 have
employed the RPSFTM. It is a matter of some academic debate about which method
is optimal for adjusting for crossover. Even assuming the RPSFTM is the optimal
method in this instance, the ERG does not believe that the results will be reliable for
three main reasons: (1) survival data from BREAK-3 are immature (the results are
based on an interim analysis with few deaths) (2) it is questionable whether
dabrafenib is the same when received on diagnosis as it is on disease progression (a
key assumption required for the RPSFTM) and (3) treatments received on disease

rogression in BREAK-3 in the dabrafenib and dacarbazine arms differ.

It is also unclear if the BREAK-3 and BRIM-3 trials are sufficiently similar to be
included in an ITC. Reasons for this uncertainty to some extent arise from the
eligibility criteria which enables patients with BRAF'**® mutations to be included in
BRIM-3 but not BREAK-3, although it is recognised the proportion of patients is small
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(8%). Perhaps of greater clinical significance is the greater proportion of patients with
LDH levels above the upper limit of the normal range in BRIM-3 which may also
partly account for the difference in OS observed in the dacarbazine arms of the trials
(15.6 months in BREAK-3 and 9.7 months in BRIM-3); the difference may also have
been partly caused by differences in second-line treatment (3% of the dacarbazine
arm received ipilimumab in BREAK-3 compared to 13% in BRIM-3; treatment
crossover was 57% and 34% respectively)

1.10 Summary of exploratory and sensitivity analyses undertaken by the
ERG

The ERG employed the use of alternative interpretations of the BREAK-3 PFS and OS data.
The ERG’s re-analysis of PFS data resulted in an additional 7 to 8 days of PFS gain from
use of dabrafenib. Using the ERG PFS estimates in the manufacturer's model results in a
small increase in the incremental QALYs per patient (+0.16%). There is, however, a much
larger increase in the incremental cost per patient (+6.32%). This is mainly due to additional
days of treatment with dabrafenib. The ERG’s alternative projection of OS reduced the
estimated OS gain to || (from | in the manufacturer’s base case).

The ERG also made two relatively minor alterations/corrections to the manufacturer’'s model,
namely: re-calculating dacarbazine drug acquisition and administration costs and re-
estimating the cost of additional lines of chemotherapy. These changes raise the
manufacturer's ICER from £49,019 to £52,153 per QALY gained for dabrafenib vs
dacarbazine.

Combining all of the ERG’s changes results in an ICER of £112,727 per QALY gained for

dabrafenib vs dacarbazine.

The ERG did not conduct exploratory analyses to examine the ICER for dabrafenib vs
vemurafenib. This was because the ERG did not believe the results from the ITC produced

credible results for the reasons outlined above in section 1.4 and 1.9.2.

1.11 ERG conclusions

The ERG’s examination of the trial results and economic model provided by the
manufacturer indicates a clinical benefit of dabrafenib over dacarbazine in a treatment-naive
population with statistically significant results related to PFS but not OS. The ERG identified
a number of issues related to economic model assumptions and parameters. Additional
analysis carried out by the ERG indicates that the incremental cost per QALY gained

(dabrafenib vs dacarbazine) may in fact be as high as £112,727.

Comparison of clinical effectiveness data related to the use of dabrafenib and vemurafenib
via the ITCs presented in the MS were not considered to be valid. The ERG is therefore

unable to assess the clinical or cost effectiveness of dabrafenib compared to vemurafenib.
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Implications for research

Ideally, a study directly comparing dabrafenib with vemurafenib is required. Alternatively, if
and when findings from additional studies of dabrafenib and vemurafenib are available, an
indirect or multiple treatment comparison may suffice. Given the problems identified by the
ERG with the current ITC, it is important that any assumptions underlying such a comparison
are tested and patients included in the analyses are sufficiently similar across studies.
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2 BACKGROUND

2.1 Critique of manufacturer’s description of underlying health

problems

The manufacturer appropriately presents the key issues related to the underlying health

problem, including epidemiology, diagnosis and prognosis, in section 2 of the MS.® A

summary of these sections as stated in the MS® is presented in Box 1.

Box 1: Epidemiology and prognosis

Aetiology and epidemiology

Although representing less than 5% of skin cancers overall, malignant melanoma is the most
aggressive form of skin cancer and can be fatal, particularly if the disease is not detected and
treated at an early stage.4

Malignant melanoma is currently the fifth most common cancer in the UK, accounting for 4%
of all new cancer cases.’

Incidence rates [of malignant melanoma] in the UK have risen sharply from 11 cases per
100,000 population in 1999-2001 to 17 cases per 100,000 population in 2008-2010.°

In 2010, there were 12,818 new cases of malignant melanoma diagnosed in the UK,® and in
2011 2,209 deaths from the disease, representing 1% of all cancer deaths (2% of all male
deaths from cancer) and 80% of deaths from skin cancer.’

Metastatic disease occurs in about 20% of patients with malignant melanoma.®

BRAF"*% mutations are found in approximately 50% of melanomas.’

Prognosis

A melanoma often has a slow early growth phase, and if detected before it has spread, can
be cured by surgical resection. Approximately 80-90% of melanomas are diagnosed as
localised tumours (Stages | and II) without regional or metastatic spread and can be dealt with
in this Way.e’S’Q

An estimated 16.5% of those with primary melanoma relapse with regional or distant
recurrence, and 2 to 8% of people already have metastatic disease when diagnosed,®**
most commonly the skin or subcutaneous soft tissues, lung, and brain.?

Patients with metastases to the brain, lung and other visceral sites have a poorer survival
than those with metastases in the skin or subcutaneous tissues.?

For stage Ill melanoma (in which disease has spread to nearby lymph nodes),5-year survival
rates can vary from 40 to around 80%, depending on the number of lymph nodes involved
and the nodal metastatic burden.®

Stage IV melanoma (in which disease has spread to other parts of the body) has an
extremely poor prognosis and is largely refractory to conventional chemotherapy. Median
survival times of 6 to 18 months after stage IV diagnosis are reported, depending on the
organs involved.®?

Up to 50% of patients develop brain metastases during the course of their illness and 20%
have them at first presentation of metastatic disease.'”'® People with melanoma brain
metastases have a life expectancy of only 3 to 5 months.® This therefore represents a unique
subgroup of metastatic melanoma patients with a particularly poor prognosis.

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]
Single Technology Appraisal: Evidence Review Group Report
Page 15 of 97






2.2 Critique of manufacturer’s overview of current service provision

The manufacturer appropriately outlines the current service provision for patients with
malignant melanoma in section 2 of the MS.? This is summarised as stated in the MS® in Box
2.

Box 2: Current treatment and mutation screening

First-line treatment

e Systemic therapy is now considered the mainstay of treatment for patients with stage llic
(inoperable regional metastases) or stage IV (distant metastases) disease.’ The goals of such
treatments are to delay disease grogression and palliate symptoms whilst minimising toxicity
and detriment to quality of life.***

e Since receiving a positive recommendation from NICE in December 2012, the BRAF inhibitor,
vemurafenib, has become the standard of care for BRAF"*® mutation-positive unresectable or
metastatic melanoma,® largely replacing dacarbazine. 92% of metastatic melanoma patients
who tested BRAF positive receive first-line vemurafenib.’

o People with BRAF-wild type metastatic melanoma continue to receive first-line therapy with
dacarbazine or may be entered into a clinical trial with an experimental therapeutic option.

e ltis unclear at this stage how the first line indication for ipilimumab will affect clinical practice.

Second-line treatment

e Following the positive NICE recommendation for ipilimumab, all patients whose disease
progresses on first-line treatment may be considered for ipilumumab18 or other
immunotherapies in the context of clinical trials.’

Dabrafenib is an alternative BRAF inhibitor to vemurafenib.'®?! It has received marketing
authorisation in Europe as monotherapy ‘for the treatment of adult patients with unresectable
or metastatic melanoma with a BRAF"*® mutation.””® The ERG notes that dabrafenib is
currently available through the Cancer Drugs Fund. According to information provided by
Melanoma Focus in its statement accompanying the MS,? the following criteria need to be
met:

e The application should made by a consultant specialist specifically trained and

accredited in the use of systemic anti-cancer therapy who should also be responsible
for the first cycle of systemic anti-cancer therapy

e Patients must have advanced melanoma
e Patients must be BRAF"*F mutation-positive

e Patients must have Eastern Cooperative Oncology Group (ECOG) performance
status (PS)PS O or 1

e Patients must have severe intolerance of vemurafenib necessitating discontinuation
within 2 months of initiating treatment with vemurafenib

o Patients must have an absence of disease progression whilst on full dose of
vemurafenib

e Patients should not have received other previous systemic therapy for the treatment
of melanoma other than vemurafenib
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According to the manufacturer, if recommended,990 patients a year in England and Wales
would be eligible for treatment (assuming all diagnosed patients are considered fit for
treatment and all receive dabrafenib). The manufacturer states that this is comparable to the
estimate of the number of patients considered to be eligible for vemurafenib (850 patients

according to the manufacturer of vemurafenib in the Roche MS®).

The ERG also notes that in addition to second-line use, according to a press release from
NICE on 13 June 2014,* NICE draft guidance now recommends ipilimumab for the first-line
treatment for patients with unresectable stage Ill or IV malignant melanoma). It should be
noted that patients treated with ipilimumab are not required to have BRAF"*® mutation-
positive disease.

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]
Single Technology Appraisal: Evidence Review Group Report
Page 17 of 97





3 CRITIQUE OF MANUFACTURER’S DEFINITION OF
DECISION PROBLEM

Table 1 displays the decision problem presented in the MS® and that addressed by the

manufacturer (section 5, page 41).

Table 1 Decision problem specified by NICE and addressed in the MS

Parameter Final scope issued by NICE Decision problem addressed in the
manufacturer’s submission (and
rationale for any differences)
Population People with advanced or metastatic Adults with previously untreated advanced or
BRAF"®® mutation-positive melanoma metastatic BRAF"**° mutation-positive
melanoma. There is insufficient evidence from
the clinical trials with which to build an
economic argument for the use of dabrafenib
in people with BRAF"** mutation-positive
metastatic melanoma who have received prior
therapy
Intervention o Dabrafenib monotherapy Dabrafenib monotherapy
Comparator(s) | For people with previously untreated In treatment-naive patients with BRAF"°%
melanoma: mutation-positive metastatic melanoma:
e Dacarbazine (or temozolomide for people | ¢ Dacarbazine
whose melanoma has metastasised to e Vemurafenib
the brain)
» Vemurafenib There is insufficient evidence from the clinical
trials to build economic arguments for
For people with previously treated dacarbazine, ipilimumab or vemurafenib for
melanoma: people with previously treated melanoma
e Dacarbazine (or temozolomide for people o o ) o
whose melanoma has metastasised to There is insufficient evidence from the clinical
the brain) trials to build economic arguments for
- temozolomide for people whose disease has
e Ipilimumab . )
) metastasised to the brain
e Vemurafenib
Outcomes The outcome measures to be considered As per scope
include:
e Progression-free survival
e Overall survival
e Response rate
o Adverse effects of treatment
¢ Health-related quality of life
Economic The reference case stipulates that the cost As per scope
analysis effectiveness of treatments should be

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

The reference case stipulates that the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long to
reflect any differences in costs or outcomes
between the technologies being compared.

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

The availability of any patient access
schemes for the intervention or comparator
technologies should be taken into account.
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Parameter Final scope issued by NICE Decision problem addressed in the
manufacturer’s submission (and
rationale for any differences)

Subgroups to None specified There is insufficient evidence from the clinical
be considered trials with which to build an economic
argument for the use of these treatments in
people with BRAF'®® mutation-positive
metastatic melanoma who have received prior

therapy
Special Guidance will only be issued in accordance Evidence is derived from studies of treatment
considerations with the marketing authorisation. provided in accordance with the marketing
including equity | Cost of any additional mutational testing authorisation. There are no equity or equality
or equality required for this treatment should be considerations

issues considered.

3.1 Population

The patient population specified in the scope is ‘People with advanced or metastatic
BRAF"®® mutation-positive melanoma’. A narrower patient population is addressed by the
MS,® namely patients with stage Ill or IV melanoma with BRAF mutations who are treatment
naive (i.e. not previously treated with chemotherapy or BRAF inhibitors) for advanced or
metastatic disease. This is because the majority of patients in the studies**?28 from which
evidence of effectiveness is derived (and all patients included in the two trials** within the
manufacturer’s indirect treatment comparison (ITC) and economic model) were similarly

treatment naive. It is further noted that the majority of patients in the studies'#?>%

(and all
patients in the pivotal BREAK-3? trial comparing dabrafenib to dacarbazine) had BRAF'®%
mutation-positive melanoma as opposed to BRAF'% mutation-positive melanoma.
BRAF"%F mutations are more prevalent (around 80%) than BRAF"*°*® in clinical practice.”

FVGOOE

There is currently no evidence that the type of BRA mutation effects prognosis or

efficacy with any particular treatment (however, see also section 4.2.7 and 4.3.3).

3.2 Intervention

The intervention specified in the NICE scope is dabrafenib. This is the intervention
addressed by the MS® where it is highlighted that dabrafenib inhibits the enzymatic activity of
the mutated BRAF protein. The recommended dose of dabrafenib is 150 mg (two capsules

of 75 mg) twice daily (corresponding to a total daily dose of 300 mg).

3.3 Comparators

Four comparators are specified in the NICE scope. Dacarbazine and vemurafenib are
comparators for both those patients who are untreated and those who have had previous
treatment for malignant melanoma. Ipilumumab is only specified as a comparator for patients
previously treated for malignant melanoma. As noted in section 2.2, ipilimumab is
recommended as a second-line treatment for patients with malignant melanoma; at the time

of this appraisal, it was not recommended for first-line treatment (and was not specified in
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the final NICE scope). Temozolomide is appropriately specified as a comparator for patients
whose malignant melanoma has metastasised to the brain. Relevant evidence was only

available to support the use of dacarbazine and vemurafenib.

3.4 Outcomes

Clinical evidence is reported in the MS® for all five outcomes specified in the scope: overall
survival (OS),progression-free survival (PFS), response rate (reported as objective tumour
response rate and disease control rate), adverse events (AEs) of treatment and healt-related
quality of life (HRQoL).

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.

3.6 Subgroups

No subgroups were specified by NICE. As noted in section 3.1, relevant evidence was only
available for treatment naive patients. Hence the MS® classifies adults with previously
untreated advanced or metastatic mutation-positive melanoma to be a subgroup of the
specified patient population. The manufacturer notes in section 2.3 of the MS that people
with melanoma brain metastases represent a ‘unique’ subgroup of metastatic melanoma

patients with a particularly poor prognosis. No RCT evidence was found for this subgroup.

3.7 Other relevant factors

Regarding the costs of additional testing, which is specified as a ‘special consideration’ in
the NICE scope, the ERG notes that BRAF"*® testing is currently funded for patients with
stage llc disease and above by Roche, the manufacturer of vemurafenib. This funding
scheme is due to end in December 2014. Testing for BRAF mutations is conducted using the
Cobas v600 assay. This test was used in the BRIM-3! trial, a trial of vemurafenib vs
dacarbazine. Although not explicitly specified in the MS,® the ERG notes from the clinical
study report (CSR)*® for BREAK-3? that an assessment of the analytical and clinical validity
of a different companion diagnostic (the bioMerieux THxID BRAF assay) was planned.
These results were not reported in the CSR* but the European Medicine’s Agency
Committee for Medicinal Products for Human Use European Assessment Report® notes that
this assay has high specificity. It is therefore unclear if this test would supersede the Cobas
v600 assay in clinical practice or, if not, if there would be any equity or equality issues

(relating to cost and/or assay performance (e.g. with detecting BRAF"*°* and BRAF'*%*
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mutation status) if different diagnostic tests were used for different drugs. However, the MS?

does state that there are no known special considerations relating to equity or equality.

The ERG also notes that the manufacturer has submitted a patient access scheme (PAS) to
the Patient Access Scheme Liaison Unit (PASLU) to support this submission. The impact of
the proposed scheme has been incorporated into the manufacturer's base case

assessments.
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4 CLINICAL EFFECTIVENESS

This section provides a structured critique of the clinical evidence submitted by the
manufacturer in support of the use of dabrafenib. Table 2 contains details of the location of

key information within the MS.2

Table 2 Location of key clinical information in the MS

Key information Page number Key tables/figures
Decision problem 14to 24
Context 2510 32
Innovation 32t0 33
Statement of the decision problem 34 to 36
Identification of relevant to studies 371038
Eligibility criteria for inclusion of studies 381040 Table 3
Information about included studies 41 to 57 Figure 3, Tables 5t0 8
Patient characteristics / disposition 58to61/741t0 79 Tables 9 and 10 / Figure 4
Trial outcomes and statistical analyses 62to 74
[adjustments for treatment crossover] [71to 73]
Critical appraisal of studies 80to 83 Table 22
Results of the relevant studies 84 t0 94,104 to 106
(pivotal trial : BREAK-3) (84 to 89) (Tables 24 to 25, Figures 6 to 8)
[adjusted for treatment crossover] [93 to 94] [Table 26]
Indirect treatment comparison (ITC):
e information about pivotal trial : BRIM-3 96 to 98 Tables 27 to 30
e conduct of ITC 99 to 102 Figure 9, Tables 32 to 35
e results from ITC 102 to 103 Tables 36 to 37, Figure 10
Adverse events 106 to 118 Tables 38 to 41, Table 44
Interpretation of clinical evidence 119to0 126

4.1 Critique of the methods of review(s)

A systematic review was undertaken to identify all evidence relevant to the decision problem.
This was conducted in October 2012 and updated in October 2013. A meta-analysis for any
of the interventions/comparators was not possible as there was no more than one study for
any given comparison. In order to compare dabrafenib with vemurafenib, an ITC was

required.

4.1.1 Searches

Bibliographic databases including MEDLINE (1980 onwards and In process and other non-
indexed citations), EMBASE (1980 onwards) and the Cochrane Library (1980 onwards) were
searched on 22 October 2012. These searches were updated in October 2013 to identify
additional published studies of relevance to the submission. No strategies for identifying
ongoing studies are provided in the MS.? The specific search strategy (and number of hits)
for each database is specified in Appendix 10.4.4 of the MS.®> For all databases, a

combination of free text and index terms were appropriately used.
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4.1.2 Inclusion criteria

The inclusion and exclusion criteria used in the original systematic review (October 2012)
are presented in detail in section 6.2.1 of the MS® (Table 3, page 38) and those for both the
original and updated searches are included in Appendix 10.4 (Table 78, page 219). The
criteria for the updated review are summarised in Table 3. In addition to the interventions
and comparators specified by NICE, it is noted that trametinib, ipilimumab and fotemustine
were also included. It is stated that these interventions were identified from clinical practice
or from ongoing clinical trials for the treatment of metastatic melanoma. The ERG notes that
as of October 2013, both dabrafenib monotherapy and dabrafenib + trametinib (dual
therapy) were included in the NICE appraisal process.

Table 3 Eligibility criteria used for manufacturer’s updated systematic review (October 2013)

Parameter Included Excluded

Population Adults with advanced or metastatic Studies of patients with other types of skin cancer
melanoma were not included

Studies with no subgroup data for the disease
were not included, as these studies could
introduce heterogeneity into the review

Studies which enrolled a mixed population of
stage I, II, 1ll, and IV melanoma were only
included if there was a subgroup analysis on the
stage Il and/or IV patient population

Interventions Dabrafenib; trametinib; vemurafenib; Other interventions
dacarbazine

Comparators Vemurafenib; dacarbazine Other comparators

Outcomes Efficacy: OS; PFS; ORR: CR + PR; Other outcomes

proportion of patients with stable disease
and progressive disease; TTR, DoR;
HRQoL

Safety: Incidence and severity of all AEs;
incidence and severity of specific AEs;
withdrawals due to AEs; withdrawals due
to death; SAEs

Study design RCTs All other types of studies, reviews, letters and
commentaries

Language English Not English

AE=adverse event; CR=complete response; DoR=duration of response; HRQoL=health-related quality of life; ORR=overall
response rate; OS-overall survival; PFS=progression-free survival, SAE=serious adverse event; TTR=time to treatment
response

4.1.3 Data extraction

Details of the data extraction strategy are reported in Appendix 10.4.7 (page 222) in the
MS.?® Data from the included studies were appropriately extracted in parallel by two
independent reviewers with any differences considered and reconciled by a third reviewer.
Where more than one identified publication described a single trial, data were appropriately

compiled into a single entry in the data extraction table to avoid the double counting of
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patients. The data extraction table used is presented in the systematic review report.*> The

types of data extracted appear to be comprehensive.

4.1.4 Quality assessment
A descriptive critical appraisal of all the included studies was conducted using
comprehensive assessment criteria based on the recommendations in the NICE STA

guidelines.®

4.1.5 Evidence synthesis

All trials identified by the systematic review had different interventions and comparators and
therefore it was not possible to conduct a meta-analysis. Findings were appropriately
presented narratively. In addition, to compare interventions to comparators specified in the
NICE scope, the manufacturer undertook an ITC. The ERGs critique of the manufacturer’s

ITC is presented in section 4.3.

4.2 Critique of trials of the technology of interest, their analysis and
interpretation (and any standard meta-analyses of these

4.2.1 ldentified studies

The manufacturer’s systematic review identified two trials which provided evidence relevant
to the comparisons of interest. These trials were BREAK-3,2 which compared dabrafenib to
dacarbazine, and BRIM-3,! which compared dacarbazine to vemurafenib. Therefore, it was
possible to perform an ITC between dabrafenib and vemurafenib. As BREAK-3? was the
only identified trial that examined the effects of dabrafenib, this is considered to be the key
trial of interest. The characteristics of BRIM-3' and its comparability with BREAK-3? are
explored in section 4.3.2. Supporting evidence was also provided from four other studies,*?®
none of which were used in quantitative analyses. Further information on these trials is
presented in section 4.2.7. The ERG is not aware of any additional studies of dabrafenib
which are relevant to this appraisal. As no trials directly compared dabrafenib with
vemurafenib, the ERG agrees with the manufacturer that it was not appropriate to conduct a

meta-analysis.

4.2.2 Trial characteristics

BREAK-3,% is a phase Il study conducted globally (across 12 countries, including: the U.S.,
European Union, Canada, Russian Federation and Australia); patients were randomised
using a ratio of 3:1 to dabrafenib and dacarbazine respectively. The GlaxoSmithKline
RAMOS (Registration and Medication Ordering System) interactive voice recognition system

(IVRS) was used to assign patients to treatment groups, ensuring that allocation
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concealment was achieved. Randomisation was stratified according to disease staging at

study entry (unresectable IllI+IVM1a+IVb vs IVM1c). The ERG is satisfied that randomisation

was carried out appropriately and allocations were adequately concealed in BREAK-3.?

The key trial characteristics are described in Table 7 of the MS® (page 49) and are

summarised in Table 4.

Table 4: Summary of study characteristics of BREAK-3

Study Characteristic

BREAK-3?

Location Multi-centre study involving 70 centres across 12 countries
Design Randomised, open-label, multi-centre phase Il pivotal study
Population Subjects with treatment-naive, stage IV or unresectable stage lll

BRAF"*F mutation-positive melanoma, with the exception of prior
treatment with IL-2, surgery or radiotherapy

Duration of study

Ongoing. Enrolment between 23 December 2010 and 01 September
2011. Final data collection date for primary outcome measure: December
2011. Latest PFS data-cut June 2012. Follow-up for OS continues (latest
data-cut; 18 December 2012)

Intervention(s) and comparator(s)

Oral dabrafenib 150mg twice daily, n=187

IV dacarbazine 1000mg/m2 every 3 weeks, n=63

Patients who had disease progression on dacarbazine (as confirmed by
blinded, independent central reviewer) could crossover to receive
dabrafenib 150mg twice daily. Patients were then followed for response,
progression, survival, and further anti-cancer therapy

Primary outcomes (including scoring
methods and timings of
assessments)

Efficacy
Investigator-assessed PFS

Secondary outcomes (including
scoring methods and timings of
assessments)

PFS by independent review

(O]

ORR: CR + PR

DoR

HRQoL

Safety

Support of a BRAF mutation assay validation
Pharmacokinetic analyses

Duration of follow-up

PFS, OS and response were analysed when a pre-specified number of
PFS events (102) had accrued and the study was fully enrolled. A total of
118 PFS events had accrued at the time of December 2011 data-cut. The
final analysis of OS will be conducted when 70% of subjects have died or
been lost to follow-up

As of the December 2011 data-cut: median follow-up time was 5.1
months (dabrafenib) and 4.8 months (dacarbazine); median OS was not
reached

As of the Jun 2012 data-cut: median follow-up time was 10.5 months
(dabrafenib) and 9.9 months (dacarbazine)

As of the December 2012 data-cut: median follow-up time was 15.2
months (dabrafenib) and 12.7 months (dacarbazine)

CR=complete response; DoR=duration of response; HRQolL=health-related quality of life; IL-2=Interlukin-2; ORR=0bjective
response rate; OS=overall survival;, PFS=Progression-free survival; PR=partial response
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4.2.3 Participant characteristics

In total,250 patients were included in BREAK-3,? 187 in the dabrafenib arm and 63 in the
dacarbazine arm. The participant characteristics of BREAK-3? are provided in Table 9 of the
MS?® (page 59). The MS® suggests that demographic and baseline disease characteristics
were well balanced between treatment groups for the intention-to-treat (ITT) population in
BREAK-3.? However, the ERG observed differences (25%) between treatment groups for
the following characteristics: baseline lactate dehydrogenase (LDH), ECOG PS, visceral
disease at baseline, and location of disease at baseline. The ERG does not believe that any
of these differences are of particular concern. The ERG concludes that the patient
population is similar to the population specified in the final scope issued by NICE.

4.2.4 Statistical approach

Sample size calculation
Details of the sample size calculation performed for BREAK-3? are reported in the study

protocol. The ERG is satisfied with the pre-specified sample size calculation reported.

Protocol amendments

The ERG notes that overall response rate (ORR) was added as a secondary efficacy
objective as part of the protocol amendments, which are listed in full in the CSR.*® The ERG
is satisfied that these amendments took place before recruitment into the trial began and so
were not driven by early results. Therefore, the amendments are unlikely to be an important

cause for concern.

Statistical analyses

In BREAK-3? the ITT population, which included all randomised patients, was used for
efficacy analyses; in ITT analyses subjects are analysed according to the treatment group to
which they were originally randomised. The crossover population consisted of all patients
who were randomised to the dacarbazine arm but who switched to the dabrafenib arm on

disease progression.

Analyses of PFS, OS, overall response rate (ORR), and duration of response (DoR) were
performed for both the ITT and crossover populations separately. Kaplan-Meier curves were
produced for both PFS and OS, and a log-rank test (stratified on disease staging) was
conducted to compare treatment effects between the two treatment arms. Primary analyses
of PFS were based on investigators’ assessments, with additional analyses performed
according to independent review. ORR (defined as subjects achieving a complete response
[CR] or partial response [PR] per RECIST vi1.1 criteria®*) was calculated using both
investigator assessment and independent review. Kaplan-Meier estimates were used to
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calculate median DoR for patients in the ITT population who showed a CR or PR. The ERG

is satisfied that the statistical analysis methods used were appropriate.

A number of pharmacokinetic analyses and BRAF assay validation analyses were also
detailed in the statistical analysis plan (SAP) but not reported in the MS.® Safety and
tolerability analyses were also specified, as measured by exposure, AEs, and changes from
baseline in vital signs, laboratory parameters, and left ventricular ejection fraction; and the
percentage of treatment-emergent non-melanoma skin lesions and second malignancies in
each treatment group. Key AEs were reported in the MS (see section 4.5). HRQoL analyses
were also specified and reported (see section 4.6).

Sensitivity analyses
Sensitivity analyses were pre-specified in the protocol for BREAK-3,2 in order to assess

robustness of treatment effect on PFS. These analyses are:

e Including symptomatic progression as PFS event
¢ Not censoring for new cancer therapy or extended loss to follow-up
e Cox regression stepwise selection of covariates: age, sex, presence of visceral
disease, baseline LDH, baseline ECOG PS, number of disease sites.
There was also a post-hoc analysis to determine the potential effect of subjects coming in
off-schedule for disease assessments.

The ERG observed that all sensitivity analyses results were reported sufficiently in the

CSR,* although these were not presented in the MS.?

Subgroup analyses

The following subgroup analyses were pre-specified in the SAP for PFS:

¢ Number of metastatic disease sites [<3 or >3]

e ECOG PS [=0 or >1]

e Visceral disease [yes or no]

¢ Baseline LDH [< upper limit of normal (ULN) or >ULN]

e Age [<65 or 265]

e Sex

e Disease stage (IVM1c or lll, IVM1a and IVM1b)

¢ Race: white, African-American/African heritage, Asian, other

e History of brain metastases (yes or no)

The manufacturer presented the results of subgroup analyses (Figure 22, page 242 of the

MS®) and tests of interaction were provided as supplementary data. However, the results
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from the subgroup analyses of race and history of brain metastases (as opposed to no
metastases) were not reported. The ERG is unclear as to why these results were not
reported in the MS® or CSR* particularly as patients with brain metastases have been
identified as a ‘unique’ subgroup by the manufacturer (see section 3.6). Nevertheless, the
ERG believes that these findings are unlikely to have a large impact on the conclusions of
the study, unless the reason for non-reporting is based on the statistical significance or size
or direction of the treatment effect estimate.

4.2.5 Results
A summary of the primary and secondary outcome data from BREAK-3? are presented in the
MS® (Table 23, page 85). The population utilised in the efficacy analyses is the ITT

population.

Progression-free survival and overall survival

BREAK-3? results show a trend in favour of dabrafenib over dacarbazine in terms of both
PFS (hazard ratio [HR] 0.37,95% confidence interval [CI]: 0.24 to 0.58; June 2012 data-cut),
and OS (HR 0.76,95% CI: 0.48 to 1.21; December 2012 data-cut). However, this benefit was
found to be significant for PFS only (p<0.0001).

PFS was also assessed by independent review. The results from this assessment are
provided in the CSR,*® although they are provided for the December 2011 data-cut and not
for the June 2012 data-cut. The independent review results (HR 0.35,95% CI: 0.20 to 0.61)
support the findings of the investigator assessment from the December 2011 data-cut (HR
0.30,95% CI: 0.18 to 0.51).

Results from the subgroup analyses are presented in Figure 7 in the MS?® (page 88). Results
from the tests for interaction for each of these subgroup analyses were provided as

supplementary data. None of these tests generated a significant p-value.

Overall response rate

The ORR results for BREAK-3? suggest that dabrafenib improves ORR in comparison to
dacarbazine, due to the substantial difference in response rates between treatment groups
(59% vs 24%, respectively; June 2012 data-cut). Duration of response data are presented in
the MS® in Table 24 (page 87). However, it is difficult to draw any conclusions regarding
duration of response due to the small difference in median duration of response between
dabrafenib (8.0 months,95% CI: 6.6 to 11.5) and dacarbazine (7.6 months,95% CI: 5.0 to
9.7) and the uncertainty around these estimates due to small sample size (dabrafenib

n=110, dacarbazine n=15).
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ORR was also assessed by independent review, and results from this assessment were
provided in the CSR.* Again, these results were only available for the December 2011 data-
cut. Confirmed ORRs were lower for independent review (50% vs 6%, dabrafenib vs
dacarbazine) than those reported by investigator assessment (53% vs 19%, dabrafenib vs

dacarbazine).

4.2.6 Results when adjusting for confounding due to treatment
switching

Participants of the BREAK-3? study were allowed to crossover from the dacarbazine arm to
the dabrafenib arm when their disease had progressed; patients in both arms also received
other second-line treatment at disease progression. At the time of the analysis, it is reported
in the MS® that 86 (57%) crossed over from dacarbazine to dabrafenib. In a clinical trial,
when patients are allowed to crossover to a different treatment, a simple ITT analysis of OS
may underestimate the incremental difference in effect between the intervention and the
comparator arms if any effect of this additional treatment is not taken into account. In the
MS? the manufacturer has highlighted that the optimal method to adjust for the effect of
crossover in survival analyses in RCTs remains an area of academic debate, with each

approach having different advantages and limitations.

The manufacturer employed a team from the University of Sheffield to consider the potential
effect of crossover in the BREAK-3? study (results from a range of possible approaches are
shown in Table 26 of the MS® and reproduced here in Table 5). The team concluded that the
most appropriate crossover adjustment technique to use on the dacarbazine OS data from
the BREAK-3? trial was the treatment group Rank Preserving Structural Failure Time method

(RPSFTM). However, in a report prepared for the manufacturer by external consults,® it is

concluded that the results of the RPFSTM analyses:

The ERG agrees with the main conclusions of the authors of this report.*® The ERG
highlights the three key points regarding the use of the RPSFTM model for consideration of
the effect of crossover in the BREAK-3? study.

First, survival data from the BREAK-3? study are immature; the results are based on an

interim analysis with few deaths.

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]
Single Technology Appraisal: Evidence Review Group Report
Page 29 of 97





Second, the manufacturer's RPSFTM analysis assumes that the effect of receiving
dabrafenib is the same when received on diagnosis (i.e. in the dabrafenib group) as it is on
disease progression (i.e. in dacarbazine crossover patients). The ERG questions the validity
of this assumption as there appears to be no clinical effectiveness evidence to confirm or

refute this claim.

Third, treatments received on disease progression in the dacarbazine arm and in the
dabrafenib arm should be similar and typical of clinical practice. From trial data made
available by the manufacturer at clarification, the ERG notes that 43% of patients in the
dabrafenib arm received subsequent treatment whilst 21% of patients in the dacarbazine
arm received subsequent treatment. A range of 21 different treatments were administered to
patients in the dabrafenib patients including ipilimumab (20%), dacarbazine (11%) and
vemurafenib (5%) and seven different treatments were administered to dacarbazine patients
including ipilimumab (3%) and vemurafenib (15%). The ERG does not consider that all
patients in the BREAK-3? study received similar treatments at the time of disease
progression or that patients in both groups received treatments that are routinely available in

UK clinical practice.

The ERG speculates that the Inverse Probability of Censoring Weighting (IPCW) method
may be more appropriate than the RPSFTM, as this method can appropriately adjust for all
treatment deviations while still estimating the causal estimate of interest. The IPCW method
considers follow-up only up until the time of the first deviation from randomised treatment; as
such all treatment changes are handled identically, as patients’ follow-up is censored at the
time of the first treatment change of any form. The potential selection bias introduced by
such censoring is addressed by weighting the remaining uncensored patients’ follow-up
according to the assumption of no unmeasured confounders (NUC). Use of this method
requires pre-planning, as it is necessary to decide during the design stage which factors are
likely to be related both to treatment change and outcome (e.g. measure of disease severity
or adverse reactions) in order to ensure appropriate data collection on all such confounders.
However, the validity of the IPCW is dependent on sufficient numbers of events and thus the
immature OS data may still invalidate the use of the IPCW at present. The ERG notes that
the manufacturer intends to run IPCW adjustments on the mature OS data in future if this is

advised by the external consultants who have advised them on adjusting for crossover.

However, the ERG also compared survival data from patients in the dacarbazine arm who
did and did not crossover to receive dabrafenib. The results of this analysis appear to
demonstrate that the patients who crossed over did not gain any significant benefit over the

patients who did not crossover. The ERG’s analysis is fully explained in section 0.

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]
Single Technology Appraisal: Evidence Review Group Report
Page 30 of 97





In summary, the ERG does not consider that the RPSFTM adjusted OS results for patients

in the dabrafenib arm of the BREAK-3? study are sufficiently robust to support the

manufacturer's main argument in support of dabrafenib. The ERG is of the opinion that the

RPSFTM adjusted OS results should only be considered as a sensitivity analysis.

Table 5: Results of comprehensive crossover adjustments for BREAK-3 OS data from the MS

Method type

Description

BREAK-3? trial (dabrafenib monotherapy)

June 2012
(HR,95% CI)

December 2012
(HR,95% ClI)

1LITT

Intention-to-treat analysis (to provide a
‘baseline’ analysis)

0.75 (0.45 to 1.24)

0.76 (0.49 to 1.18)

2. Naive

Censor crossover patients at time of
crossover

1.20 (0.54 to 2.65)

1.37 (0.66 to 2.85)

3. Naive

Exclude crossover patients

0.93 (0.42 to 2.05)

1.07 (0.52 to 2.22)

4. Naive

Include experimental treatment received as
a time-dependent covariate

1.26 (0.58 to 2.76)

1.49 (0.72 to 3.08)

5. Naive

Include treatment crossover indicator as a
time-dependent covariate

1.15 (0.52 to 2.54)

1.35 (0.65 to 2.80)

6. Complex

RPSFTM ‘treatment group’ analysis. This
estimates an average treatment effect of
being allocated to the experimental group,
adjusted for crossover

0.52 (0.17 to 1.61)

0.55 (0.21 to 1.43)

7. Complex

RPSFTM ‘on treatment’ analysis. This
estimates the average treatment effect of full
treatment (no discontinuation) compared to
no treatment

0.34 (0.05 to 2.19)

0.27 (0.03 to 2.19)

8. Complex

RPSFTM ‘on treatment - observed’ analysis.
This estimates the average treatment effect
of observed experimental treatment
compared to no treatment, assuming an
effect is only received while on treatment

0.57 (0.22 to 1.50)

0.55 (0.21 to 1.43)

9. Complex

IPE Algorithm ‘treatment group’ analysis.
This estimates an average treatment effect
of being allocated to the experimental group,
adjusted for crossover

0.52 (0.18 to 1.55)

0.50 (0.15 to 1.64)

10. Complex

IPE Algorithm ‘on treatment’ analysis. This
estimates the average treatment effect of full
treatment (no discontinuation) compared to
no treatment

0.36 (0.06 to 1.99)

0.22 (0.02 to 2.90)

11. Complex

IPE Algorithm ‘on treatment - observed’
analysis. This estimates the average
treatment effect of observed experimental
treatment compared to no treatment,
assuming an effect is only received while on
treatment

0.60 (0.26 to 1.41)

0.50 (0.15 to 1.63)

IPE=lIterative Parameter Estimation; RPSFTM=Rank Preserving Structural Failure Time method
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4.2.7 Supporting evidence from other studies of dabrafenib

Alongside BREAK-3,° the manufacturer presents supporting evidence from four other
studies of dabrafenib®?® as summarised in Table 6. Two RCTs (BRF113220?® and Combi-
d*") and two non-RCTs (BREAK-2* and BREAK-MB?®) were identified by the manufacturer.
The RCTs could not be included in a quantitative analysis because they compared
dabrafenib to dabrafenib + trametinib (dual therapy) (see also section 4.2.1). The number of
patients receiving dabrafenib monotherapy (or dabrafenib monotherapy+placebo) in the
supportive studies ranged from 542° to 212%’ (530 in total).

The ERG notes that, of the supportive studies, only Combi-d*’ was a Phase Ill trial, with the

other three studies?2628

all being Phase Il. The ERG further notes based on eligibility
criteria and baseline characteristics, that there were some important differences in the
patient populations across the studies. In particular, BRF113220%° and BREAK-2?*> both
included a proportion of patients previously treated with chemotherapy (11% and 80%
respectively) whilst BREAK-MB? only included patients with brain metastases (all patients in
Cohort B had been previously treated for brain metastases, i.e. 48% of study population).
Therefore the patient population in Combi-d?” was perhaps the most similar to the population
in BREAK-3? but, as outlined in section 3.1, unlike BREAK-3,2 Combi-d®’ also included
patients with BRAF'®*® mutations as did BRF113220%° (17%), BREAK-2%* (17%) and
BREAK-MB? (9%, although these are excluded from the analyses of PFS and OS); the
proportion of patients by mutation status for Combi-d*’ is not reported in the MS.® The ERG
further notes from Table 10 of the MS® that, compared to the dabrafenib arm of BREAK-3,2
in the dabrafenib plus placebo arm of Combi-d*’ there were a greater proportion of patients
with ECOG PS 21 (73% vs 33%) and females (47% vs 40%). However, for other baseline
characteristics (age, disease stage, tumour, node, metastases staging, LDH levels and
number of organs with metastases involved) there were many similarities between these two

studies.

Median PFS demonstrated in the BRF113220%° study (approximately 6 months) was
reported to be similar to the median PFS reported in BREAK-3? (approximately 7 months).?
The manufacturer states that these results show the consistency of dabrafenib treatment
effects across studies, and attributes any differences in median PFS to differences in the
median length of follow-up between the two studies. However as noted above, the ERG
believes that the patient population in Combi-d®’ is more like that of BREAK-3* than
BRF113220.?° In Combi-d,” PFS was reported to be higher (approximately 9 months) than
for patients in BREAK-3? or BRF113220.”° The ERG also notes that the median PFS was
higher for patients with BRAF'®°F than for patients with BRAF'®°° mutations in BREAK-2.?
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As expected in patients with brain metastases, the PFS was reported to be lower for this
group of patients in BREAK-MB?® than in any of the other studies but nevertheless, the

results do suggest that dabrafenib has activity in this group of patients.

Median OS values for patients in the dabrafenib arm were slightly lower in the dabrafenib
arm of BREAK-3? (approximately 18 months) than the dabrafenib arm of BRF113220
(approximately 20 months).”® The manufacturer suggests that the median OS value from
BRF113220% is likely to be confounded as high levels of patients crossed over from the
dabrafenib monotherapy arm to dual therapy (83%). However, the ERG notes that 43%
patients in the dabrafenib arm of BREAK-3 also received subsequent treatments on disease
progression. The ERG further notes that the OS reported in these two RCTs is higher than

F'%%° mutation

the OS reported in BREAK-2* (approximately 13 months regardless of BRA
status) and BREAK-MB? (approximately 7 months).?® Given the high proportion of patients
already pre-treated with chemotherapy in BREAK-2? and patients with brain metastases in
BREAK-MB? (80% and 100% respectively), the lower OS is not unexpected in these

studies.

The MS? notes similarities between ORR rates from the dabrafenib arms of the three RCTs
(51% to 59%). The ERG notes that the ORR for the BRAF"*°*® population was the same as
that reported in BREAK-3.2 However, for the BRAF"* population, the ORR was much
lower (13%).

Overall, the ERG believes it is difficult to draw any firm conclusions from the supportive
studies because of differences in the patient populations. All patient populations are
nevertheless relevant to the NICE scope. However, only BREAK-3? provides comparative

evidence to a relative comparator (dacarbazine).
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Table 6: Characteristics and results of all dabrafenib studies

Pivotal trial Other trials Non-RCTs
BREAK-3? BRF113220%° | Combi-d?’ BREAK-2% BREAK-MB?®
Study design Phase IlI Phase I Phase Il Phase I Phase Il
double blind Open-label double blind Open-label Open-label
randomised 4-part study: randomised Single arm Single arm
Part C

(randomised)

Patient population

Patients with

Patients with

Patients with

Patients with

Patients with

treatment- BRAFY600EK BRAFY600EK treatment- BRAF %%
naive, mutation- mutation- naive or mutation-
BRAF'*%% positive positive previously positive
mutation- metastatic metastatic treated melanoma
positive melanoma, melanoma BRAF"®® metastatic to
metastatic with up to one mutation- brain; Cohort A
melanoma prior positive (patients with
chemotherapy metastatic no prior local
for advanced/ melanoma: therapy for
metastatic patients were | Prain
disease allowed to metastases),
have received and_Cohort B
prior systemic (patl_ents Who
therapy but not received prior
treatment with local therapy
a BRAF for brain
inhibitor metastases)
Number of patients in 187 54 212* 92 172
dabrafenib arm BRAF"**F 76 Cohort A 89
BRAF'®* 16 Cohort B 83
Median follow-up in
dabrafenib arm
PFS assessment 10.5 14.11 9.0t | Notreportedt | Not reportedt
OS assessment 15.2 24.0t | Not applicable 11.9 | Not reportedt
Median PFS (months)t 6.9 5.8 8.8 | BRAF"" 63 Cohort A 3.7
95% Cl 5.2109.0 46t07.4 5.9t0 10.9 461t07.78 3.61t05.18
BRAF'®%45 |  Cohort B 3.8
2.61t06.28 3.7 t0 3.88
Median OS (months) 18.2 20.2 | Data reported BRAF®F | Cohort A: 7.6
95% ClI 16.6 to NR 14.5t0 25.9 to be too 13.1¥ 5.9 to NR§
immature BRAF* Cohort B:7.2
12.9% 5.9 to NR§
ORR (%) 59 54 51 | BRAF"“ 59 | Not applicable
95% CI 51.4 10 66.0 39.61t067.4 44510 58.4 48.2 10 70.3
BRAF'*13
0.0 to 28.7

Cl=confidence interval; ORR=overall response rate; OS=overall survival; PFS=progression-free survival
* Monotherapy includes trametinib placebo for Combi-d*’
+ Median follow-up reported for trial as a whole for BRF113220°° and Combi-d;*’ the median follow-up is not reported for PFS
in BREAK-2;® updated OS (but not PFS) data are available from Ascierto et al 2013% where the median follow-up was
reported to be 11.9 months; median follow-up in BREAK-MB® not reported, it is however stated in the published paper that all
patients had at least 4 months of follow-up

T Investigator-assessed PFS

§ Median PFS for BREAK-2% and PFS and OS for BREAK-MB? are expressed in the MS® in weeks and have been converted

to months by the ERG by diving by 52 and multiplying by 12; patients with BRA

OS analyses for BREAK-MB?®
¥ 95% confidence intervals not presented
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4.3 Critique of trials identified and included in the ITC

4.3.1 Ildentified studies

The BREAK-3? trial does not include vemurafenib. However, one further trial (BRIM-3') was
identified by the manufacturer's systematic review. This trial compared vemurafenib with
dacarbazine and thus provided a possible link to allow an ITC to be carried out between
dabrafenib and vemurafenib. The manufacturer’s evidence network diagram for the ITC (MS

Figure 9) is reproduced in Figure 1.

Dabrafenib Vemurafenib

Dacarbazine

Figure 1: Evidence network used to inform the ITC

4.3.2 Methods and data sources used in the ITC
Indirect comparisons for PFS and OS were undertaken using the adjusted indirect
comparison methodology described by Bucher.*

The manufacturer carried out ITCs for PFS and OS. The ITC for PFS included the most up-
to-date data on this outcome from BRIM-3' (February 2012 data-cut) and the BREAK-3?
study (June 2012 data-cut). Inputs for the ITC for OS were crossover adjusted results from
BRIM-3" (February 2012 data-cut) and the BREAK-3? trial (December 2012 data-cut).

The ERG notes that the most up-to-date BREAK-3? trial data (January 2014 data-cut),
despite being available, were not used in the ITCs. The manufacturer has provided two

reasons for this:

1. The latest OS dabrafenib data from the BREAK-3? trial have not yet been adjusted

for crossover
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2. Using the earlier data-cuts ensures comparability of follow-up times across the two

trials (see Table 7 for details).

Table 7: Comparison of data-cuts

BREAK-3® ] BRIM-3"

December 2012 February 2012
Proportion of patients who 57% [ 34%
crossed over
Median follow-up (control 12.7 [ ] 95
arm) in months
Median follow-up 15.2 [ ] 12.5

(treatment arm) in months

Median OS values and the HRs used in the manufacturer's ITCs are presented in Table 8.

The BRIM-3 OS HR used in the manufacturer’'s ITC is the uncensored result taken directly
from the vemurafenib NICE Guidance (TA 269). The ERG also notes that the unadjusted
median OS for the dacarbazine arms of BREAK-3% and BRIM-3' appear to differ. This may

be indicative of differences in the patient population (see section 4.3.3) and/or differences in

subsequent treatment received following disease progression in the two trials. Post-

progression treatment is not reported for BRIM-3" but in a response to the first ACD for

vemurafenib, the manufacturer of vemurafenib noted second-line use of ipilimumab in the

dacarbazine arm was 19%.%" In BREAK-3,% the ERG note that 3% of dacarbazine patients

received subsequent ipilimumab.
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Table 8: Results of individual trials and inputs for the manufacturer’s indirect treatment comparisons

Outcome

BREAK-3?
PFS data-cut: June 2012
OS data-cut: December 2012

BRIM-3"
PFS and OS data-cut: February 2012

Dacarbazine
(N =63)

Dabrafenib
(N=187)

Dacarbazine
(N=338)

Vemurafenib
(n=337)

Investigator assessed
median PFS months (95%
Cl)

ITT PFS HR (95% CI); p-
value

6.9 (5.2 to 9.0) 2.7 (1510 3.2)

6.9 (6.1 t0 7.0) 1.6 (1.6 to 2.1)

0.37 (0.24 to 0.58); p<0.0001

0.38 (0.32 to 0.46); p<0-0001

Median OS months (95%
Cl)

ITT OS HR (95% CI); p-
value

OS HR (95% CI) input into
the ITC

RPSFTM adjusted HR
(95% CI)

18.2 (16.6 to NR) | 15.6 (12.7 to NR)

13.6 (12.0t015.2) | 9.7 (7.9 to 12.8)

0.76 (0.48 to 1.21); p=not significant

0.70 (0.57 to 0.87); p=0.0008

0.76 (0.49 to 1.18)

0.76 (0.63 t0 0.93)

0.55 (0.21 to 1.43)

0.64 (0.53 t0 0.78)

Cl=confidence interval; HR=hazard ratio; OS=overall survival; PFS=progression-free survival; RPSFTM=Rank Preserving

Structural Failure Time Model
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4.3.3 Characteristics of studies included in the ITC

The trial characteristics of the BREAK-3? trial have been described in section 4.2.2. Like
BREAK-3,” BRIM-3" is a multi-centre, open label, phase Ill RCT. Full BRIM-3" trial details
are provided in Tables 27-30 of the MS.? In this trial crossover was permitted prior to
progressive disease and patients crossed from the dacarbazine arm to the vemurafenib arm.
Crossover rates at each data-cut were as follows: December 2010,0%; Mar 2011,15%; Oct
2011,24%; and February 2012,34%.

To ensure the credibility of ITC results, the characteristics of the patients in the included
trials must be comparable. The study population and eligibility criteria for BRIM-3' were
similar to those for BREAK-3.? The characteristics of patients in BRIM-3" and BREAK-3? are
presented in Table 29 in the MS® and are reproduced in Table 9. The ERG is of the opinion
that most of the differences in the baseline characteristics of the patients in the two trials are
unlikely to be of clinical importance. The possible exception, however, is level of LDH; a
greater proportion of patients in the BRIM-3* trial had LDH levels above the upper limit of the
normal range than patients in the BREAK-3? trial. As the level of LDH has been shown to
result in worse PFS and 0OS,?3® patients in both arms of the BRIM-3" trial might be expected
to have worse outcomes than those in the BREAK-3? trial. Indeed, as noted in section 4.3.2,
median OS did differ in the dacarbazine arms of both trials, being lower in BRIM-3 (9.7
months) than BREAK-3? (15.6 months). The ERG further notes differences, albeit slight, in
the proportions of patients with BRAF'*®F and BRAF" mutations. As noted in section
4.2.7, there is some evidence from one phase Il study (BREAK-2%) to suggest that patients
with BRAF'®® mutations have poorer outcomes than patients with BRAF"®° mutations.
However, contrary to this, BRIM-3' PFS and OS subgroup analyses, based on BRAF'®%
mutation status, show no significant differences between those with BRAF'*°¢ and those

with BRAF"®° mutations.

The manufacturer identified several differences in the characteristics of the BREAK-3% and
BRIM-3! trials. These included differences in sample sizes, ratios of randomisation and
different time points (data-cuts) for assessment. The manufacturer stated that the

implications of these factors on the results of the ITCs were unclear.
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Table 9: Characteristics of BREAK-3 and of BRIM-3 participants

BREAK-3’ BRIM-3"
Dabrafenib Dacarbazine Vemurafenib Dacarbazine
(n=187) (n=63) (n=337) (n=338)
Median age (yr) 53.0 (22 t0 93) 50.0 (21 to 82) 56 (21 to 86) 52 (17 to 86)
Male sex n (%) 112 (60) 37 (59) 200 (59) 181 (54)
White race n % 186 (100) 63 (100) 333 (99) 338 (100)
Geographic region n (%)
Australia or New Zealand NR NR 39 (12) 38 (11)
North America NR NR 86 (26) 86 (25)
Western Europe NR NR 205 (61) 203 (60)
Other NR NR 72) 11 (3)
BRAF"*® mutation status n
(%)
BRAF"%F 187 (100) 62 (98) 304 (90) 312 (92)
BRAF% 0 1)t 33 (10) 24 (7)
BRAF'%°P 0 0 0 2(1)
ECOG PS, n (%)
0 124 (66) 44 (70) 229 (68) 230 (68)
1 62 (33) 16 (25) 108 (32) 108 (32)
Unknown 1(<1) 3(5)
TNM staging at screening,
n (%) §
MO 6 (3) 1(2) 20 (6) 13 (4)
Mla 23 (12) 10 (16) 34 (10) 40 (12)
M1b 34 (18) 12 (19) 62 (18) 65 (19)
Milc 124 (66) 40 (63) 221 (66) 220 (65)
Lactate dehydrogenase —
no. (%)
<Upper limit of the normal 119 (64) 43 (68) 142 (42) 142 (42)
range
>Upper limit of the normal 67 (36) 19 (30) 195 (58) 196 (58)
range
Unknown 1(<1) 1(2)

ECOG=Eastern Cooperative Oncology Group; NR=not reported; PS=performance status; TNM=tumour, node, metastases
* Data on BRAF'®® mutation status for BREAK-3 has been taken from the CSR¥® and data for BRIM-3" has been taken from

the published paper by McArthur et al.* Note: the numbers of patients reported with a BRAF

V600E

mutation in the McArthur et al

paper appears to be incorrect; however, the number of patients reported for the other mutations does appear to be correct and

hence the numbers for BRAF

V600E

from the total number of patients in each arm
1 Onesgatient with BRAF"®* mutation was reported to have been randomised in error but withdrawn prior to starting treatment

(CSR,™ Table 6, page 47)

§ Reported as ‘Extent of metastatic melanoma’ in MS®

mutations has been calculated by the ERG by subtracting the numbers with other mutations

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF'**° mutation-positive melanoma [ID605]
Single Technology Appraisal: Evidence Review Group Report

Page 39 of 97






4.3.4 Risk of bias of included studies

The manufacturer conducted assessments of the risk of bias for the BREAK-3? and BRIM-3"
trials as recommended by the Cochrane Collaboration.*® These assessments are presented
in Table 22 of the MS® (pages 81 to 82 for BREAK-3%), in the Appendices (page 224 for
BRIM-3") and summarised here in Appendix 1. The manufacturer states that treatment
allocation was not concealed in either study; however, as the interactive voice recognition
system (IVRS) used for randomisation ensures concealment of treatment allocation the ERG
believes that this is not a concern. The ERG concurs with the remainder of the
manufacturer’s risk of bias conclusions and agrees that both the BREAK-3? and BRIM-3!

trials have a low risk of bias.

4.3.5 Results

Dabrafenib vs vemurafenib

The results of the PFS and OS ITCs for dabrafenib vs vemurafenib can be found in the MS®
(Table 36 and Table 37) and are reproduced in Table 10. A HR of less than 1 indicates that
the intervention (dabrafenib) is more effective than the comparator (vemurafenib). The
results from the manufacturers ITCs show a trend in favour of dabrafenib over vemurafenib
for both PFS and OS but the treatment difference was not found to be statistically significant
for either outcome. The confidence intervals for both PFS and OS are noticeably wide,

particularly for OS.

Table 10: Results of indirect treatment comparison for PFS and OS (RPFSTM adjusted) for
dabrafenib vs vemurafenib

Outcome Treatment Control HR 95% ClI

Lower Upper
PFS Dabrafenib Vemurafenib 0.97 0.59 1.60
oS Dabrafenib Vemurafenib 0.86 0.32 2.29

Cl=confidence interval; HR=hazard ratio; OS=overall survival; PFS=progression-free survival
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4.4 Critique of the statistical approach employed for the ITC

4.4.1 Main criticism of the ITC
The manufacturer claims that the method used to conduct the ITCs was appropriate.
However, for the results of the ITCs to be valid, three assumptions need to hold:

1. Constant HRs for both PFS and OS data within the BREAK-3? trial (dabrafenib vs
dacarbazine)

2. Constant HRs for both PFS and OS data within the BRIM-3' trial (vemurafenib vs

dacarbazine)

3. PFS and OS data for dacarbazine within the two trials (BREAK-3? and BRIM-3%)

should be broadly comparable and conform to a constant hazard relationship.
The analyses presented in more detail in section 5.3.1 show that:

e Analysis of PFS and OS data from BREAK-3? indicate a significant deviation from
constant HR between the trial arms for PFS (p<0.001, chi-squared test) but not for
OS (p=0.91).

e Analysis of PFS and OS data from BRIM-3" indicate significant deviations from the
assumption of a constant HR between the trial arms (p<0.001 for PFS, p<0.001 for
OS, chi-squared test).

e Comparison of dacarbazine PFS and OS data between the BREAK-3? and BRIM-3*
trials indicates that PFS hazard profiles are not significantly different (p=0.46), but

constant proportion hazards are not supported for OS (p<0.001).

Therefore, the results of the ITCs for dabrafenib vs vemurafenib presented by the
manufacturer are unreliable and cannot be used to compare the clinical or cost effectiveness

of the two treatments.

4.4.2 Additional criticisms

In the ITC for OS the manufacturer assumes that use of the Bucher ITC method® is
appropriate and employs HRs for dacarbazine that have been adjusted using the RPSFTM
method. Leaving aside the ERG’s belief that assumptions regarding proportional hazards
have not been met, the ERG is of the opinion that the unadjusted estimates should have
been used in the primary analyses and the RPSFTM adjusted estimates used in a sensitivity
analysis. The ERG requested the unadjusted analyses from the manufacturer during the
clarification process and these were provided. The inputs into the unadjusted analyses are
shown in Table 8 and the results from these analyses are shown in Table 11. With a

resultant HR of 1, the unadjusted OS results suggest that dabrafenib and vemurafenib may
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be of equal clinical efficacy. In addition, although the confidence interval using the
unadjusted data is narrower than that resulting from using the RPSFTM adjusted data, the

results still suggest that either treatment may be approximately 50% better than the other.

Table 11: Results of unadjusted indirect treatment comparison for OS for dabrafenib vs vemurafenib

Treatment Control HR 95% ClI

Lower Upper

Unadjusted OS Dabrafenib Vemurafenib 1.00 0.62 1.62

Cl=confidence interval; HR=hazard ratio; OS=overall survival

On page 100 of the MS® the manufacturer notes that the estimate of the crossover-adjusted
95% ClI for BRIM-3' may be incorrect. This conclusion was reached because the RPSFTM
method should increase the width of the 95% CI but the reported 95% Cls for the adjusted
and unadjusted HRs are similar. The narrower 95% CI serves to underestimate the
uncertainty surrounding the HR. To correct this, additional data would need to be obtained
from the manufacturers of the drugs used in BRIM-3.! The ERG agrees that this error cannot

be rectified during this appraisal.

4.4.3 ERG conclusions on the credibility of results of the manufacturer’s
ITC

The ERG is of the opinion that there is no robust evidence available to ensure a credible

comparison of the clinical and therefore cost effectiveness of dabrafenib vs vemurafenib.
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4.5 Critique of the adverse events data

b?2>28 and vemurafenib® studies

A summary of general AE data from all relevant dabrafeni
(RCTs and non-RCTs) is presented in Table 12. Most patients receiving dabrafenib,
dacarbazine or vemurafenib experienced at least one AE. The majority of AEs were deemed
to be treatment-related, particularly those experienced by patients receiving dabrafenib or
vemurafenib. Adverse events leading to treatment discontinuation were relatively rare in all
studies, except in the vemurafenib arm of BRIM-3' where these were reported to occur in
around a quarter of all patients at the original data-cut (December 2010) presented in the MS
for vemurafenib.”® However, the ERG notes that a conference presentation* from an later
data-cut (March 2011), cited by in the GlaxoSmithKline MS,® reports the treatment
discontinuation rate for vemurafenib to be much lower (7%). Dose modification was not
required for the majority of AE cases for any drug and permanent discontinuations due to
AEs were infrequent. The highest incidence of Grade 3+ AEs was reported for patients in the
BRIM-3* trial who received vemurafenib (50%). The ERG notes that, compared with BREAK-
3% a lower proportion of Grade 3+ AEs were reported for patients in the BRIM-3* trial who
were treated with dacarbazine (30% vs 42%, respectively). The incidence of Serious
adverse evebts (SAEs) were reported to be highest for vemurafenib (33%) and lowest for
dacarbazine (16%), both in BRIM-3.* Serious adverse events related to treatment were only
reported in the dabrafenib studies,?*>?® being higher in the dabrafenib arms (15% to 23%)
than the dacarbazine arm (3%). Fatal AEs were rare and only one fatal AE possibly related to
study treatment was reported! Within the MS,® the manufacturer also cites its systematic review
report® which includes findings from an ITC of AE data in which dabrafenib was compared
with other treatments, including vemurafenib. No significant differences between dabrafenib

and vemurafenib were reported for any of the general AEs summarised in Table 12.

The most common (25%) non-serious AEs from BREAK-3? reported in Table 39 of the MS®
are summarised in Table 13 alongside those from BRIM-3" extracted by the ERG. The ERG
cautions that the different types of AEs reported (all common, non-serious vs all-Grade)
mean that the incidences of AEs are not directly comparable. Nevertheless, based on these
data, the ERG notes that the most common (225%) AEs associated with both dabrafenib
and vemurafenib were hyperkeratosis, arthralgia, headache, alopecia, nausea and skin
papilloma. Pyrexia was experienced by 225% of patients with dabrafenib but not 225% of
patients with vemurafenib whereas the opposite was true for fatigue, photosensitivity, rash,
diarrhoea and pruritis. The most common AEs (225%) associated with dacarbazine were
nausea, vomiting, fatigue, asthenia and constipation. Results from the ITC showed that
dabrafenib was associated with significantly fewer incidences of diarrhoea, nausea, and

photosensitivity/phototoxicity in comparison to vemurafenib.*
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Specific types of SAEs are not reported for BREAK-3? in the MS? but are reported in the
CSR.* The most common SAEs were pyrexia (4%) and squamous cell carcinoma (SCC)

(4%) in patients treated with dabrafenib.

Grade 3+ AEs from BREAK-3? are reported in Table 40 of the MS® and are summarised in
Table 14 alongside those from BRIM-3'. Squamous cell carcinoma and back pain were the
most common (22%) Grade 3+ AEs associated with dabrafenib, whilst cutaneous SCC of
the skin, keratoacanthoma, rash and arthralgia were the most common Grade 3+ AEs
associated with vemurafenib. Neutropenia and thrombocytopenia were the most common
(22%) Grade 3+ AEs associated with dacarbazine. No significant differences in Grade 3+

AEs between dabrafenib and vemurafenib were identified from the results of the ITC.%

The manufacturer noted that ‘Treatment-related pyrexia was reported with dabrafenib (16%
Grade; n=30,3% Grade 3; n=5), while for vemurafenib there was 18% Grade pyrexia, but no
cases of Grade 2 or above were reported’ (MS,? page 121). The ERG concurs that both non-
serious pyrexia and Grade 3+ pyrexia appear to be more common in patients treated with
dabrafenib compared to those treated with vemurafenib and notes, from the SAE data

2,25,26,28

across published dabrafenib trials, that this AE is commonly reported to be treatment-

related.
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Table 12 Summary of general AE data for dabrafenib, dacarbazine and vemurafenib from Phase Il and Phase Il trials*

Adverse event (AE)

Incidence AEs (%)

Crossover
Iiablr;gggiob Dabrafenib dacfarr?)r;]zine Dacarbazine Vemurafinib
p to
dabrafenib
25 BREAK-
Combi-d*’ ggbﬁgéfib mMB?*® BRF113220° | BREAK-3 BREAK-3? BREAK-3’ BRIM-3' BRIM-3!
(n=211) (n=92) dabrafenib ® (n=53) (n=187) (n=28) (n=59) (n=282) (n=336)
) (n=83)1
Any AE 98 93 92 100 99 93 92 90 97
AEs related to study treatment 88 86 82 NR 88 82 73 69 94
AEs leading to treatment discontinuation 5 1 2 2 3 3 5% 261
AEs leading to dose reduction 13 14 14 NR 18 7 17 NR NR
AEs leading to dose interruption 30 29 32 28 27 21 27 16¥ 38¥
Any Grade 3+ AE NR 36 40 43 42 30 42 30 50
Any SAE 30 27 30 25 23 21 22 16 33
SAEs related to study treatment 23 18 17 19 15 14 NR NR
Fatal AEs 0 18 28
Fatal SAEs related to study treatment 0 0 0 NR NR

AE=adverse event; NR=not reported; SAE=serious adverse event

* All AE data are reported in the MS® except for Grade 3+ AEs for BREAK-2? extracted from the published paper® and all AE data for BRIM-3" which are taken from a previous MS submitted by
Roche for vemurafenib (interim data-cut, December 2010);*® data for BRF113220%° are taken from the most recent data-cut (May 2012); data for BREAK-3? are reported in the MS?® for the initial

data-cut (December 2011) with the exception of any Grade 3+ AEs which are reported for the most recent data-cut (December 2012)

t Data are provided in the MS? for both cohort A (not previously treated for brain metastasis) and cohort B (previously treated for brain metastasis); the data are presented here for all patients in

both cohorts

1The ERG notes that the proportions of patients ceasing treatment due to AEs differs in a more recent data-cut reported in McArthur et al 2014* where the proportion is reported to be lower in both

arms: 7% and 2% respectively

¥ Described as ‘AEs that led to dose modification/interruption’

§ Deaths were based on the all-treated population (n=336 for vemurafenib; n=289 for dacarbazine) where it is stated that the vast majority of deaths were due to progression (35/42 and 63/66
respectively); it is assumed by the ERG that all the remaining deaths are from AEs
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Table 13 Proportion (%) of all common, non-serious AEs in BREAK-3 and all-Grade AEs in BRIM-3
experienced by at least 15% of patients in any treatment arm*

Adverse event (AE)

Incidence of AEs

BREAK-3? non-serious AEs

BRIM-3" all-Grade AEs

Dabrafenib Dacarbazine Dacarbazine Vemurafenib
(N=187) (N=59) (N=282) (N=336)

Hyperkeratosis 39 <1 29
Arthralgia 35 4 56
Headache 35 10 33
Pyrexia 31 14 10 21
Alopecia 29 5 2 48
Nausea 28 51 45 38
Skin papilloma 25 2 <1 28
Fatigue 23 24 35 46
Asthenia 20 15 10 14
PPE syndrome 20 9
Rash 19 0 41
Vomiting 19 25 28 21
Nasopharyngitis 16 3 13
Back pain 16 13
Cough 16 13
Myalgia 15 0 15
Diarrhoea 14 12 13 36
Constipation 14 14 25 14
Pain in extremity 13 10 7 21
Decreased appetite 12 10 22
Dry skin 11 0 <1 23
Erythema 10 17
Odema, peripheral 9 10 20
SCC/Keratoacanthoma 6* 0* NR NR

- Cutaneous SCC of skin NR NR <1 19

- Keratoacanthoma NR NR <1 11
Pruritis 5 25
Photosensitivity reaction 3 41
Neutropenia 3 17 12 <1

AE=adverse event; NR=not reported; PPE=palmar-plantar erythrodysesthesia; SCC=squamous cell carcinoma
* All data taken from MS® (Table 39) for BREAK-3? (Most recent data-cut: December 2012) and appendix to McArthur 2014 for

BRIM-3" (data-cut: February 2012)
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Table 14 Proportion (%) of most common Grade 3+ adverse events reported in BREAK-3 and BRIM-3
experienced by at least 2% of patients in any treatment arm*

Adverse event (AE) Incidence AEs (%)
BREAK-3? BRIM-3"
Dabrafenib Dacarbazine Dacarbazine Vemurafenib
(n=187) (n=59) (n=282) (n=336)

SCC 6 0 NRT NRT
Back pain 4 0 <1 <1
Gamma-glutamyltransferase increased 3 2 0
Hyperglycaemia 3 0 <1
Pyrexia 3 0 <1 <1
Alanine aminotransferase increased 2 0 <1 2
Hypertension 2 2 <1
PPE syndrome 2 0 0 <1
Abdominal pain 1 0 <1 2
Pulmonary embolism <1 2 <1
Anaemia <1 3 2
Constipation 1 0 0 <1
Thrombocytopaenia <1 5 2 <1
Neutrophil count decreased 0 2 2 0
Neutropenia 0 14 6 <1
SCC/Keratoacanthoma

- Cutaneous SCC of skin 2 0 <1 19

- Keratoacanthoma o* 0* <1 10
Rash o* 0* 0 9
Arthralgia 1* 0* 1 6
Photosensitivity reaction o* o* 0 4
Fatigue 1* (0 2 3
Rash maculo-papular o* (0 0 3
Basal cell carcinoma <1* (0 <1 3
Malignant melanoma 1* (0 0 2
Nausea <1* 0* 2
Diarrhoea <1* 0* <1 2
Blood alkaline phosphate increased o* (0 2
Dyspnoea 1* 0* 1
Pain in extremity <1* (0 <1

NR=not reported; SCC=squamous cell carcinoma

All data for BREAK-3? taken from MS® (Table 40) (Most recent data-cut: December 2012) except * taken from CSR* (Most
recent data-cut: December 2011); all data for BRIM-3" taken from appendix to McArthur 2014" (Data-cut: February 2012)

1 AEs for SCC of skin are however reported
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Regarding the other dabrafenib studies, the manufacturer argues that: ‘The safety findings
from BREAK-2”° and BREAK-MB? largely reflect the safety data demonstrated by the
BREAK-3? study.’ (MS,® page 107) Similarly: ‘the number and severity of events [in Combi-
d*” and BRF113220%°] did not appear to show any inconsistency with the findings from the
BREAK-3? study, aside from hypertension and anaemia which have arisen, although in small
numbers, within subjects participating in these trials’ (MS,® page 113). The ERG notes that
fatigue appeared to be more commonly reported in BRF113220%° (40%), Combi-d*’ (35%)
and Cohort B of BREAK-MB? (30%) than BREAK-3.%. It was not possible to compare Grade
3+ AEs across trials from the data presented in the MS® as SAEs are presented for
BRF113220,° BREAK-2?°> and BREAK-MB®® and only Grade AEs for Combi-d*’). However,
compared with the published papers, it is noted that Grade 3+ fatigue (6%) and cutaneous
SCC (including keratoacanthoma) (17%) were more common in BRF113220%° than BREAK-
3% and Grade 3+ cutaneous SCC (8%), anaemia (4%) and hypophosphatemia (4%) were
more common in BREAK-2% than BREAK-3.> The most common SAEs (24%) reported in
the published studies of dabrafenib®??® appear to be similar to the most common SAEs
reported in the CSR* for BREAK-3,% i.e. pyrexia and SCC, with the addition of SCC of the

skin in BRF113220%° and basal cell carcinoma and anaemia in BREAK-2.%

The manufacturer concludes that whilst treatment with dabrafenib and vemurafenib share
some AEs in common, the safety profile for dabrafenib can be differentiated from
vemurafenib in a number of ways; in particular, the incidence of photosensitivity which it is
argued is ‘a notable side effect with vemurafenib’ and which ‘can have a significant effect on
quality of life’ (MS,® page 117) is much lower for dabrafenib patients. Additionally, the
manufacturer argues that certain types of hyperproliferative skin toxicities (cutaneous SCC
and keratoacanthomas) and arthralgia appear to be more common, and more severe, for
patients treated with vemurafenib than for patients treated with dabrafenib. The ERG notes
that in BRIM-3,* keratoacanthomas (but not cutaneous SCC) were most common in patients
with BRAF® mutations, a group of patients not included (and therefore not treated with
dabrafenib) in BREAK-3.> Hyperkeratosis, palmar-plantar erythrodysesthesia (PPE)
syndrome and treatment-related pyrexia appear to be more common with dabrafenib
treatment than with vemuarfenib treatment. The ERG agrees that the data appear to support
these conclusions, despite the limitations recognised by the manufacturer from the lack of

head-to-head data for dabrafenib vs vemurafenib.
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4.6 Critique of the health related quality of life data

4.6.1 Dabrafenib vs dacarbazine

The MS® states that, in BREAK-3, the HRQoL endpoint was change from baseline in
HRQoL, based on patient self-reported scores collected using the EORTC QLQ-C30 (which
measures functionality) and the EQ-5D (which measures subjects’ perceived levels of
problem) questionnaires. However, the ERG notes that only descriptive statistics for EQ-5D
Visual Analogue Scale (VAS) data are presented in the MS® (Table 25). A poster
presentation by Grob et al 2012 reports no statistically significant differences between
patients treated with dabrafenib and dacarbazine for HRQoL. It is however stated that
differences in functionality and symptoms at disease progression between the arms were

clinically meaningful in favour of dabrafenib.

4.6.2 Dabrafenib vs vemurafenib

In the MS,? it is argued that photosensitivity can have a ‘significant effect’ (Page 11) on
HRQoL. The MS? notes that this is lower and typically less severe in patients treated with
dabrafenib (all being Grade 1 in BREAK-3?) compared with those treated with vemurafenib,
implying a better HRQoL for dabrafenib patients. No direct HRQoL data are reported for
BRIM-3! in the MS.® Furthermore, HRQoL were not presented by the manufacturer of
vemurafenib in a previous submission.”® However, the ERG notes that in BRIM-3,* HRQoL
data were collected via the FACT-M questionnaire, making it impossible to compare across

trials even if the data were available.

4.7 Additional work on clinical effectiveness undertaken by ERG

None undertaken.
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4.8 Conclusions of the clinical effectiveness section

The manufacturer has presented direct clinical effectiveness evidence treatment naive
patients with BRAF"*®® mutation-positive metastatic melanoma of dabrafenib vs dacarbazine.
Treatment naive patients are a subgroup of the population specified in the NICE scope while
dacarbazine is one of the relevant comparators, being the standard of care until the

recommendation of vemurafenib for patients with BRAF"*%

mutation-positive metastatic
melanoma. This evidence is from a good quality trial, BREAK-3, which shows a statistically
significant benefit in for dabrafenib over dacarbazine for PFS (of 4.2 months) but not for OS.
It is speculated by the manufacturer that the lack of benefit in OS may be due to treatment
crossover from dacarbazine to dabrafenib. For this reason, the manufacturer has adjusted
for crossover using the RPSFTM. However the ERG does not consider that the RPSFTM
adjusted OS results to be sufficiently robust because the results are based on an interim
analysis with few deaths. Furthermore, the use of the RPSFTM requires the assumption that
the effect of receiving dabrafenib is the same when received on diagnosis as it is on disease

progression to be true. The ERG questions the validity of this assumption.

Based on current clinical practice, vemurafenib is a more appropriate comparator for
dabrafenib. Comparisons have been made to this BRAF inhibitor by means of an ITC
enabling the results from BREAK-3? to be compared to the results of another good quality
trial, BRIM-3." Both trials appear to be broadly similar in terms of the patients included
although it is noted that a minority (8%) of patients in BRIM-3' have BRAF'*** mutations

whilst all patients in BREAK-3% have the more common BRAF'%F

mutation. Furthermore, it
is noted a greater proportion of patients had LDH levels above the upper limit of the normal
range in both arms of the BRIM-3 trial than in BREAK-3? which is speculated by the ERG
may result in a worse prognosis. Indeed, it is noted that the unadjusted median OS in the
dacarbazine arm of BRIM-3' is lower than that in BREAK-3.> No statistically significant
differences in terms of OS or PFS were identified by the ITC presented by the manufacturer,
either using adjusted OS (based on estimates from RPSFTM in both trials) or unadjusted
OS. However, the ERG questions the validity of the approach used to conduct the ITC as
key underlying assumptions are not met. Specifically, constant HRs for both PFS and OS
data within both the BREAK-3* and BRIM-3' are not evident while comparison of
dacarbazine OS data between the two trials indicates that constant proportion hazards are

not supported (p<0.001).
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Evidence is also presented from four supportive studies reporting the findings for the
dabrafenib arms only of two RCTs (BRF113220%° and Combi-d*’) and two non-RCTs
(BREAK-2?° and BREAK-MB?®). The latter two studies include a large proportion of patients
pre-treated with chemotherapy (80%) and brain metastases (48% were pre-treated for brain
metastases, the remaining 52% of patients also had brain metastases) which constitute
additional subgroups of the population specified in the NICE scope. However, the ERG
believes it is difficult to draw any firm overall conclusions from these studies because of

25-28

differences in the patient populations and because none of the four studies provide

comparative evidence to a relevant comparator.

While dabrafenib and vemurafenib have some AEs in common, there are notable differences
between the two drugs for a number of AEs. Specifically, hyperproliferative skin toxicities
(cutaneous SCC and keratoacanthomas) and arthralgia appear to be more common and
more severe with vemurafenib whereas pyrexia, hyperkeratosis and PPE syndrome appear
to be more common with dabrafenib. A separate analysis®* not formally included within the
MS? has also reported dabrafenib to be associated with significantly fewer incidences of
diarrhoea, nausea, and photosensitivity/phototoxicity than vemurafenib. There are no

comparative quality of life data for dabrafenib and vemurafenib.
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5 COST EFFECTIVENESS

5.1 Introduction

This section provides a structured critique of the economic evidence submitted by the
manufacturer in support of dabrafenib for the initial treatment of patients with unresectable or
metastatic BRAF®® mutation-positive malignant melanoma. The manufacturer states that
there are insufficient clinical data with which to construct an economic case for previously

treated (second-line) patients.

The two key components of the economic evidence presented in the MS® are (i) a
systematic review of the relevant literature and (ii) a report of the manufacturer's de novo
economic evaluation. Table 15 contains details of the location of key information within the
MS.® The manufacturer has also provided an electronic version of their economic model

which was developed in Microsoft Excel.

Table 15 Location of key economic information in the MS

Key information Page Tables/figures
numbers
Details of the systematic review of the economic literature 127 to 130 | Table 47
De novo analysis 131to 134 | Table 48*
Clinical parameters and variables 135to 146 | Tables 49 to 50, Figures 12 to 15
Measurement and valuation of health effects 147 to 155 | Tables 51 to 53
Resource identification, measurement and valuation 156 to 166 | Tables 54 to 62
Methods of sensitivity analysis 167 to 174 | Tables 63 to 64
Results-clinical outcomes from the model 175 to 180 | Tables 65 to 69
Results-base-case analysis 181 to 184 | Tables 70to 71
Results-sensitivity analysis 184 to 192 | Tables 72 to 73, Figures 16 to 19
Validation 193
Subgroup analysis 194 to 195
Interpretation of economic evidence 196 to 198
Assessment of factors relevant to the NHS and other 199 to 201 | Tables 74 to 77
parties

* Also diagrammatical representation of model structure

5.2 Overview of manufacturer’s cost effectiveness literature review

5.2.1 Objective of the manufacturer's cost effectiveness literature review
The manufacturer's search was designed to capture economic literature which focussed on
treatments for metastatic melanoma. The initial searches were conducted on 10 April 2012
and were updated on the 24 and 25 October 2013. The databases were searched from start
of database (1960) to 24/25 October 2013.
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Details of the search strategies employed by the manufacturer are provided in Appendix
10.15 of the MS (p295-302).® Table 16, extracted from the MS (p295),® displays the data

sources searched by the manufacturer.

Table 16 Data sources used to retrieve economic and quality of life evidence

Data source

Service Provider

MEDLINE®

Embase.com; http://www.embase.com/

Embase®

MEDLINE® In-process

PubMed®(in-process citations);
http://www.ncbi.nlm.nih.gov/sites/entrez

Cochrane (NHS EED)

Cochrane library;

Cochrane (CENTRAL and Method

Studies)

http://mrw.interscience.wiley.com/cochrane/cochrane search fs.html

EconLIT®

AEAweb.org interface

The manufacturer states that a search of the CRD database was also undertaken to identify

relevant technology appraisals.

5.2.2 Inclusion and exclusion criteria used in study selection

The inclusion/exclusion criteria used in study selection are presented in Table 17.

Table 17 Economic evaluation search inclusion and exclusion criteria

Parameter

Selection criteria

Inclusion criteria

Population

Adults (males and females) of any age or race with unresectable advanced or MMM (Stage
llic or 1V)

Study type and
design

Cost studies/surveys/analyses; database studies collecting cost data; resource surveys; cost
effectiveness analyses; cost utility analyses; cost benefit analyses; cost minimisation
analyses; budget impact models; cost consequences studies

Intervention All pharmacological treatments; all treatments including adjuvant therapy; surgery,
radiotherapy or isolated limb perfusion; any other treatment

Countries All

Language English only

restriction

Publication No date restriction for database searches; Year 2009 to 2011 for conference proceedings

timeframe

Exclusion criteria

Subgroup Subgroup data for the disease of interest, adult population, disease stage
analyses
Language Languages other than English

MMM=metastatic or malignant melanoma

Nine cost effectiveness studies met the inclusion criteria for the systematic review but only

one was deemed relevant by the manufacturer for discussion. In addition, the manufacturer
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identified one relevant NICE single technology appraisal, Vemurafenib for the treatment of
locally advanced or metastatic BRAF'*® mutation-positive malignant melanoma (NICE
technology appraisal 269). Details relating to this appraisal are available from the NICE
website. %3

5.3 ERG critique of the review

The manufacturer's searches were run in April 2012 and October 2013. No systematic
searching has been undertaken since October 2013, meaning that some more recent
studies may have been missed. The search strategies for economics studies included details
of the specific databases searched, the dates when the searches were conducted and the
spans of the searches. The literature search appears to be appropriate although lacking in
specificity as intervention-specific terms were not included. This means that the searches
were likely to pick up many references that were irrelevant. The ERG does not believe that

the lack of specificity will have led to any relevant studies being overlooked.

The ERG agrees with the manufacturer that the nine cost effectiveness studies that met the
inclusion criteria for the systematic review were not directly relevant to this appraisal. The
manufacturer’s only relevant study is the NICE appraisal of vemurafenib treatment for locally
advanced or metastatic BRAF'® mutation-positive malignant melanoma.’®* The
manufacturer has included a brief summary of this appraisal in the main body of the MS® and

a more detailed summary in the appendix (MS,® Appendix 10.1, pages 211 to 213).

The ERG notes that the NICE appraisal of ipilimumab for previously treated advanced
(unresectable or metastatic) melanoma (TA268)*' meets the manufacturer’s inclusion criteria
but has not been considered in the manufacturer’s review of the literature. Ipilimumab is a
relevant second-line comparator specified in the NICE scope. However the population under
consideration in TA268*" was adults with advanced (unresectable or metastatic) melanoma

regardless of BRAF'*® mutation status and hence is a different patient population.

5.4 Overview of manufacturer’s economic modelling

5.4.1 Description of manufacturer’s economic model

A schematic of the manufacturer’s model is provided in the MS® and reproduced in Figure 2.
It comprises three health states described as ‘Progression-free’, ‘Post progression’ and
death. All patients enter the model in the ‘Progression-free’ health state and are at risk of
disease progression or death over time. Patients who progress are assumed to discontinue
therapy, move to the ‘Post progression’ health state and stay in that health state until death.

The model has been developed in Microsoft Excel and employs a 1-week cycle length.
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Variants of this model structure have been used in the modelling of metastatic oncology for
numerous NICE STAs including NICE TA269,'® NICE TA295,** and NICE TA310.%

Progressb

v state)

Post progre}

Figure 2 Schematic of manufacturer’s model

Death (absorbing

5.4.2 Population

F'%% mutation-

The economic model includes previously untreated adult patients with BRA
positive metastatic melanoma. The value for body surface area (BSA) used in the model was
based on the population recruited to the BREAK-3? trial, i.e. 1.93m?. Age is not a variable in
the model. The manufacturer considered that there was insufficient evidence to facilitate the

development of an economic case for previously treated (second-line) patients.

5.4.3 Intervention and comparator technology

The interventions are implemented in the model in accordance with their current, or
anticipated, marketing authorisations and doses (See Table 18). Patients are treated until
progression and the model includes a relative dose intensity (RDI) multiplier which is

designed to align average on-treatment dosing with trial experience (BREAK-3?).

Table 18 Drug doses used in the economic model

Drug Dose Source

Dabrafenib 150mg (2 x 75mg capsules) twice daily BREAK-3 CSR*
Vemurafenib 960mg (4 x 240mg tablets) twice daily Chapman 2011*
Dacarbazine 1000mg/m2 every 3 weeks BREAK-3 CSR*

CSR-=clinical study report
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5.4.4 Perspective, time horizon and discounting

The manufacturer states that the economic appraisal is undertaken from the perspective of
the NHS. Outcomes are expressed in terms of quality adjusted life years (QALYs) and life-
years gained. The time horizon is set at 30 years and, in line with the NICE Methods Guide

|,45

to Technology Appraisal,™ both costs and outcomes are discounted at 3.5%.

5.4.5 Treatment effectiveness
Modelled PFS and OS survival distributions have been segmented into two periods, the trial

period and the projection period.

Progression-free survival

Progression free survival for dabrafenib and dacarbazine for the trial period are based on
independent parametric survival distributions fitted to individual patient data (IPD). The IPD
is investigator-assessed PFS from the BREAK-3? trial.(June 2012, the final data-cut for this
endpoint). The trial periods for dabrafenib and dacarbazine were defined as 71.1 weeks and
53.1 weeks respectively based on the last censored or observed failure time for investigator-
assessed PFS in BREAK-3.2

The manufacturer reports that curve-fitting was carried out using standard methodology and
that exponential, Weibull, log-logistic, log-normal and Gamma distributions were considered.
The manufacturer found that the curves and fit statistics for all of the two-parameter models
were similar; however, the log-normal was marginally the best. The log-normal distribution
was therefore used to model PFS during the trial and projection periods for both dabrafenib

and dacarbazine.

In the base case, proportional hazards were used to model PFS for vemurafenib. The HR
from the indirect treatment comparison of dabrafenib vs vemurafenib was used and this was

applied throughout the entire model timeframe.

Overall survival

Overall survival for dabrafenib during the trial period was based on an independent
parametric survival distribution fit to IPD from the BREAK-3? trial (December 2012 data-cut)
using AFT regression. The duration of the trial period was defined as 96 weeks based on the
maximum censor or failure time for dabrafenib OS in BREAK-3.? Standard approaches to
curve-fitting were used, with exponential, Weibull, log-logistic, log-normal and Gamma
distributions being considered. The log-normal distribution seemed to provide the best fit to

the data and was used to model OS during the trial period.
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The manufacturer considered that, for dacarbazine the RPSFTM analysis (rather than the
ITT analysis) should be used to account for the confounding effect of crossover on OS.
However, as such data were sparse, the manufacturer used the dabrafenib vs dacarbazine
RPSFTM adjusted HR from BREAK-3? to project dacarbazine OS survival during the trial

period (96 weeks), after which it was assumed that there was no further effect.

In the base case, proportional hazards were used to model OS for vemurafenib. The HR
from the indirect treatment comparison of dabrafenib vs vemurafenib was applied during the
trial period (96 weeks), after which it was assumed there was no further effect of treatment.

Data in Table 19 have been extracted directly from the MS® (p 193) and summarises the

PFS and OS evidence used in the manufacturer’'s model.

Table 19 Summary of PFS and OS evidence used in modelling

Dabrafenib (BREAK-3) vs Dacarbazine vs Vemurafenib (BRIM-3) vs
HR 95% ClI HR 95% ClI HR 95% ClI
PFS
Dabrafenib 1.00 2.70 1.72 4.35 1.03 0.62 1.69
Dacarbazine 0.37 0.23 0.58 1.00 0.38 0.32 0.46
Vemurafenib 0.97 0.59 1.60 2.63 2.17 3.13 1.00
0sS
Dabrafenib 1.00 1.82 0.70 4.76 1.16 0.44 3.10
Dacarbazine 0.55 0.21 1.43 1.00 0.64 0.53 0.78
Vemurafenib 0.86 0.32 2.29 1.56 1.28 1.89 1.00

Shaded cells represent direct evidence, unshaded cells relate to indirect treatment comparisons; OS was adjusted for
confounding due to treatment switching

Cl=confidence interval; HR=Hazard ratio; OS=overall survival; PFS=progression free survival

Projection post trial -period

Overall survival for dabrafenib from the end of the trial follow-up out to 10 years was based
on OS data from the American Joint Committee on Cancer (AJCC) registry reported by
Balch et al® in the form of survival data by stage and site of metastases. Survival for
dabrafenib was estimated based on the relative proportions of patients in the BREAK-3? trial
in the corresponding stages. A log-logistic distribution was found to provide a good fit.
Proportional hazards were used to model survival for dacarbazine and vemurafenib; the HRs

used previously to model survival for the trial period were also applied for this period.

Beyond 10 years, survival was based on UK general population mortality data.
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5.4.6 Health related quality of life

The utility values incorporated into the model are those derived from the BREAK-3? trial. The
manufacturer reports that these are comparable to those reported in Beusterien et al,* the
results from which have been used in models informing previous NICE technology
appraisals.”**’ In the absence of equivalent data for patients receiving vemurafenib it was
assumed that the quality of life of patients receiving vemurafenib was the same as that for
patients receiving dabrafenib.

Table 20 Summary of quality of life values for cost effectiveness analysis

Dabrafenib and vemurafenib Dacarbazine

Progression-free survival 0.767 0.750

Post-progression survival 0.677 0.677

5.4.7 Resources and costs

Drug costs

The model assumes that a patient will be dispensed a 28 day supply of dabrafenib (2 x
75mg tablets twice daily). The number of packets administered depends on the number of
patients in PFS at the beginning of each 28 day cycle. Relative dose intensity (RDI)
multipliers were used to adjust medication and administration costs to take into account dose
reductions, treatment interruptions and differences between the distribution of time to
discontinuation and the distribution of PFS. These were calculated based on IPD from the
BREAK-3? trial and are the ratio between the estimated actual dose (or administration) to the
estimated planned dose (or administration). Further details are provided in the MS (page

160)2 and are discussed in the ERG'’s critique of the manufacturer's model.

The model also assumes that vemurafenib (4 x 240mg tablets twice daily) is administered
every 28 days. The manufacturer states that due to an absence of data, the RDIs for

vemurafenib are the same as those for dabrafenib.

Dacarbazine is administered at a dose of 1000mg/m? and the mean BSA was assumed to
be 1.93m?. Dacarbazine can be purchased in 1000mg vials and the cost used in the model,
extracted from BNF62,% is £31.80 per vial. The cost used in the model is £61 every 21 days,
which equates to £82 every 28 days. The RDI multipliers for dacarbazine were estimated

using the same approach used to generate RDI multipliers for dabrafenib (see above).

BRAF test costs

FV600

As dabrafenib and vemurafenib are indicated solely for patients who are BRA mutation-

positive, mutation testing is required. A cost of £206.34 per treated patient is included in the
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model. The source for this value is not provided. The model assumes that patients receiving

dacarbazine have not had their BRAF status tested.

Dispensing costs

The manufacturer has assumed that the time taken to dispense dabrafenib or vemurafenib
would be equal to that taken to dispense capecitabine (another oral chemotherapy agent),
i.e. 12 minutes (Millar 2008).** The cost associated with the dispensing time has been

extracted from ‘Unit costs of health and social care’®

(E67 per hour for a hospital pharmacist
to perform patient-related activities, including overheads, qualifications and salary on-costs).
The manufacturer's base case estimates that the cost of dispensing dabrafenib or

vemurafenib is £13.40 (every 28 days).
The manufacturer’s model does not include a cost for dispensing dacarbazine.
Administration costs

Dabrafenib and vemurafenib are both oral therapies and, therefore, do not have an

associated administration cost.

Administration of dacarbazine requires a chemotherapy suite chair time. This has been
included in the model using the NHS Reference Cost SB12Z — Deliver simple parenteral
chemotherapy at first attendance (outpatient) applied every 3 weeks that patients spend in
the PFS state.”

Costs are summarised in Table 21 and Table 22.

Table 21 Drug costs (28 day supply)

List price PAS price
Price Detail Price Details
Dabrafenib £5600 28 x 75mg: £1400; Bl
28 x 50mg: £933.33
Vemurafenib | £7000 56 x 240mg: £1750 [ ] ]
Dacarbazine £82 1000mg vial @£31.80 N/A N/A
per vial

Dacarbazine is
administered once every
21 days. Cost per 28
days calculated by
multiplying 21-day cost
(£61) by 28/21
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Table 22 Other drug related costs

Costs Value

Dabrafenib
Vemurafenib

Dacarbazine

Source

BRAF testing £206.34 N/A | MS?

(one off cost per

patient)

Dispensing £13.40 every 28 N/A | Millar,2008%

(every 28 days) days Curtis 2012%°
Administration (every £206.13 | NHS Reference Costs>
28 days) (SB12Z Deliver parenteral

chemotherapy at first attendance)

Health care costs

One-off costs for initiation of therapy and death were included in the model (see Table 23).

The ERG notes that the treatment initiation figure actually reported in the manufacturer’s

technology appraisal submission for ipilimumab was £365 (95% Cl: £191 to £538)*" and that

the terminal care cost used in this appraisal has been updated using the PSSRU Pay &

Prices index 2011/12.%°
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Table 23 One-off costs associated with treatment

Health state Cost Source
Treatment initiation £337 | BMS (Ipilimumab NICE submission),2011*
Terminal care cost £6,177 | Addicott,2008°%

Monthly costs by state were estimated by combining monthly resource use estimates from
the NICE appraisal of ipilimumab with unit cost estimates from NHS Reference Costs 2011-

12.°* A summary of values used in the manufacturer’'s model is presented in Table 24.

Table 24 Monthly health care costs

Health State | Service Cost Reference
Outpatient visit (GP and plastic surgeon) £5
- NHS Reference Costs
Inpatient stay £15 | 2011-2012"" (resource use
PFS Laboratory tests £7 | from NICE ipilimumab
- - submission)
Radiological exams £100
Total £127
Outpatient visit (largely medical oncologist £211
p. (largely gisy NHS Reference Costs
Inpatient stay £15 | 2011-2012 (resource use
PPS Laboratory tests £7 | from NICE ipilimumab
; ; submission)
Radiological exams £100
Total £333

PFS=progression-free survival; PPS=post-progression survival

Adverse event costs

The model includes the cost of treating Grade 3+AEs with a difference in incidence of 25%
for treatment vs control in BREAK-3* or BRIM-3' and/or those that were considered
important from a clinical or economic perspective based on the opinion of physicians
participating in an advisory board meeting. Estimates of the costs of treating neutropenia,
rash and squamous cell carcinoma were based on results of a cost-of-illness study
commissioned by the manufacturer.> In addition, the following assumptions were made:

e Grade 3+ keretocanthoma was assumed to have the same cost as Grade 3+
squamous cell carcinoma

e Grade 3+ PPE was assumed to cost the same as Grade 3+ rash

The cost of treating each AE is calculated by multiplying the incidence of the AE by the
expected cost of the event. Estimates of the incidence of AEs are displayed in Table 25 with

each cost per event in Table 26.

All AEs are assumed to occur during the first year of treatment and are applied as a one-off,

undiscounted, cost.
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Table 25 Incidence of treatment related AEs

Number of patients experienced event
Dabrafenib Dacarbazine Vemurafenib (Grade 3+
Adverse Event (N=187) (N=59) incidence) (N=336)"
Source BREAK-3? BREAK-3? BRIM-3"
PPE 4 (2.1%) 0 40 (11.9%)*t
Photosensitivity 0 0 Incidence not reported,
assumed=0
Pyrexia 6 (3.2%) 0 40 (11.9%)t
scct 11 (5.8%) Incidence not reported, 40 (11.9%)
assumed=0
Neutropenia 0 8 (13.6%) 1 (0.3%)
Rash 0 Incidence not reported, 28 (8.3%)
assumed=0
Keratoacanthoma 0 Incidence not reported, 20 (5.9%)
assumed=0

AE=adverse event; PPE=Palmar-plantar erythrodysesthesia; SCC=Squamous cell carcinoma
* Grade 2+

1 The ERG notes that, compared with figures reported in McArthur et al (appendix) the manufacturer appears to have
substantially overestimated the incidences of PPE and pyrexia for vemurafenib

+ The ERG notes that only SCC of skin are reported for both BRIM-3" and BREAK-3? (BRIM-3:* vemurafenib (19%) and
dacarbazine (<1%); BREAK- 3: dabrafenib (2%) and dacarbazine (2%)

Table 26 Summary of mean (standard error [SE]) cost per adverse event used in the model

Cost per event

Adverse event Mean SE

Grade 3+

Grade 1 or 2

PPE=palmar-plantar erythrodysesthesia
* Note that the figure used in the model is £13,380.80

Other costs

Costs of post-study anti-cancer therapy (PSACT) were also included in the model. For each
treatment group in BREAK-3? the expected cost of PSACT per patient was calculated by
summing the product of the proportion of patients receiving various PSACTs and the
corresponding estimates of the cost of a single course of each therapy. Summary expected
costs are presented inTable 27 with further details provided in the MS® (Appendix 10.22,
p323-324).° In the absence of vemurafenib specific data, the cost of PSACTSs for patients

receiving vemurafenib was assumed to be the same as that for those receiving dabrafenib.
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Table 27 Expected post-study anti-cancer therapy (PSACT) costs used in the model

Comparators Expected cost Standard error

Dabrafenib £3,013 £2,461
Vemurafenib £3,013 £2,461
Dacarbazine £6,044 £3,283

The manufacturer explained that they did not include personal social services costs in their
model as they anticipated that, not only would they not be significant, but also that they

would be similar for all comparators.

5.4.8 Model validation

The external workbook used for the evaluation was validated by the developers by entering
model inputs into an older version of the model which had been used in prior economic
evaluations and which had been validated by Programs for Assessment of Technology in
Health (PATH) and Research Institute and EcoStat Consulting UK Ltd. This older model was

also validated by York Health Economics Consortium.

5.4.9 Results included in manufacturer’s submission

The results included in the MS® have been generated using PAS costs for dabrafenib and
vemurafenib. The base case incremental results generated by the manufacturer's model are
presented in Table 28. The ICERs for dabrafenib vs dacarbazine are £49,019 per QALY
gained and £34,940 per life-year gained, whilst those for dabrafenib vs vemurafenib are
£11,028 per QALY gained and £7,523 per life-year gained.

Table 28 Base case results

reen | o2 | total | Totar  [MC . |mc. | IcER (8 [ [CER ) ICER (:*)LY
© LYG QALYs ©) LYG | QALYs | cost/LY QALY nc. QALYs
Dac - - - - - - - -
Extended
Vem [ [ [ ] Bl B [ 44,088 | 60,980 dominance
Dab [ [ ] I Il Bl | 34940 | 49,043 49,019

Dac=dacarbazine; Dab=Dabrafenib; ICER=incremental cost effectiveness ratio; INC=incremental; LYG=life years gained;
QALYs=quality-adjusted life years; Tech=Technology; Vem=vemurafenib
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Table 29 Summary of predicted (discounted) costs (£) for the base case

Dabrafenib

Dacarbazine

Vemurafenib

Dabrafenib vs.
Dacarbazine

Dabrafenib vs.
Vemurafenib

Medication

Administration

Adverse Events

Diagnostic
Testing

Progression-
Free

Post-
Progression

Total
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5.4.10 Sensitivity analyses

Deterministic sensitivity analyses

The manufacturer carried out a wide range of deterministic sensitivity analyses. Results for
the ten parameters showing the greatest variability are presented for the comparisons of
dabrafenib with dacarbazine and dabrafenib with vemurafenib in Table 30 and Table 31
respectively.

Table 30 Deterministic univariate sensitivity analysis results for dabrafenib vs dacarbazine
(PAS prices)

Parameter Low value ICER/QALY | High value ICER/QALY
Base case value: £49,019

HR for dabrafanib vs dacarbazine (95% ClI) £26,470 Dominated
Disutility of PFS vs perfect health (95% CI) £42,637 £54,877
Disutility of PPS vs PFS (95% CI) £46,274 £56,495
PPS cost per month (£50%) £47,197 £50,841
PSACT costs (+50%) £47,497 £50,560
Administration costs (+50%) £48,399 £49,640
PF cost per month (+50%) £48,646 £49,392
AE costs (£50%) £48,648 £49,392
Terminal care cost (+50%) £48,841 £49,198
Testing costs (£50%) £48,915 £49,123
HR for PFS for dabrafenib vs dacarbazine (95% CI) £48,551 £48,738

AE=adverse events; PF=progression free PFS=progression free survival; PPS=post progression survival; PSACT=post-study
anti-cancer therapy; HR=hazard ratio; ICER=incremental cost effectiveness ratio; QALY=quality adjusted life years

Table 31 Deterministic univariate sensitivity analysis results for dabrafenib vs vemurafenib
(PAS prices)

Parameter Low value ICER/QALY IgliEth/éilll_J$
Base case value: £11,028

HR for dabrafenib vs vemurafenib (95% CI)* Dominant £67,220
PPS cost per month (£50%) £8,286 £13,771
Disutility of PPS vs PFS (95% CI) £10,124 £13,771
Disutility of PFS vs perfect health (95% CI) £10,371 £11,902
Terminal care cost (+50%) £10,841 £11,215
PF cost per month (+50%) £10,959 £11,907
AE costs (£50%) £10,959 £11,097
Administration costs (+50%) £11,020 £11,037
PSACT costs (+50%) £11,024 £11,033
HR for OS for dabrafenib vs vemurafenib (95% CI) £6,422 £4,276

AE=adverse event; PFS=progression free survival; PPS=post progression survival; PSACT=post-study anti-cancer therapy;
HR=hazard ratio; ICER=incremental cost effectiveness ratio; QALY=quality-adjusted life year

* Note that the ERG is unclear whether this relates to the HR for PFS or to that for OS
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Probabilistic sensitivity analyses

The manufacturer undertook probabilistic sensitivity analysis (PSA) to derive the mean
ICERSs per QALY gained for dabrafenib vs vemurafenib and dabrafenib vs dacarbazine. The
distributions used in the PSA have not been provided in the MS.®> The PSA results (see
Table 32) indicate that, at a threshold of £30,000 per QALY gained, when dabrafenib was
compared with dacarbazine and vemurafenib, it was found to be cost-effective in 6% and
56% of cases respectively. At a threshold of £50,000 per QALY gained, when dabrafenib

was compared with dacarbazine, it was found to be cost-effective in 43.5% of cases.

Table 32 Summary of PSA for dabrafenib (PAS prices)

Probability that dabrafenib monotherapy is cost effective vs
QALY threshold (E/QALY) comparator
Dacarbazine Vemurafenib
£30,000 6% 56%
£50,000 43.5% NR

PAS=Patient access scheme; PSA=probabilistic sensitivity analysis; QALY=quality adjusted life year

The cost effectiveness plane and cost effectiveness acceptability curves included in the MS?

are reproduced in Figure 3 and Figure 4 respectively.

£100,000

£80,000
*

2.50 3.00

-2.00 . : l : 5C . 2.00

¢ Dabrafenib vs. DTIC

® Dabrafenib vs. Vemurafenib

-£60,000

Cost

DTIC=dacarbazine

Figure 3 Cost effectiveness plane for pair-wise comparisons of dabrafenib vs vemurafenib and
dacarbazine
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Figure 4 Cost effectiveness acceptability curves for dabrafenib, vemurafenib and dacarbazine

5.5 Detailed critique of manufacturer’s economic model

The spreadsheet model submitted by the manufacturer for this appraisal is structured as a
generic cancer treatment model to be able to accommodate multiple regimens of treatment
simultaneous, each of which may require several component drugs to be administered. For
each regimen, and each component drug, separate model variables with unique parameters
are required. The result of this flexibility is that the model construction and logic is more
complex than would normally be considered necessary, or appropriate, for the relatively
simple logical structure of a three-state transition model. In particular, the model includes a
variable table allowing nearly 10,000 separate variable parameter, together with their

individual uncertainty characteristics, to be specified.

As a consequence of this over-specification of the model the ERG has at times struggled to
trace the logic trails for normally straightforward aspects of such a model. Another difficulty
with this structure is that if only allows results for a single regimen to be generated at a time.
Incremental comparisons and incremental cost-effectiveness ratios (ICERs) can only be
obtained by generating and saving costs and outcomes separately for each regimen, before

they can be combined to give the final result.
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5.5.1 Time to event outcomes

Importance of post-progression survival

In the manufacturer's model the majority of the estimated incremental QALYs arise from
estimated life-years after disease progression (see Table 33). For dabrafenib vs dacarbazine
62% of the QALYs are gained in post-progression survival (PPS) vs 38% in PFS, whilst for
dabrafenib vs vemurafenib 93% of QALYs are gained in PPS vs 7% in PFS. For dabrafenib
vs dacarbazine nearly all of the incremental costs (99.3%) are drug related costs that occur
during PFS. For dabrafenib vs vemurafenib incremental costs are divided almost equally
between PFS and PPS with 44.1% of additional costs coming from drug costs during PFS
and 46.3% coming from additional health care costs during PPS. Thus the methods used to
estimate PFS, OS and PPS, based on data from the BREAK-3? trial, are central to
determining the most reliable assessment of cost effectiveness. All other components of

incremental costs and outcomes are of relatively minor importance.

Table 33 Most influential components of incremental costs and outcomes in manufacturer’s base case
decision model results

Model result Phase Dabrafenib vs Dabrafenib vs
dacarbazine vemurafenib
Incremental life-years PFS 34.9% 6.2%
PPS 65.1% 93.8%
0os 100% 100%
Incremental QALYs PFS 38.2% 6.9%
PPS 61.9% 93.1%
0s 100% 100%
Incremental costs Drugs (PFS) 99.3% 44.1%
PPS care 0.4% 46.3%
Other costs 0.3% 9.6%
Total 100% 100%

OS=overall survival; PFS=progression free survival; PPS=post progression survival; QALY=quality-adjusted life year

The importance of the large estimated values for PPS gain ascribed to dabrafenib becomes
clear from the sensitivity of the manufacturer’'s ICER to alternative assumptions: if only 50%
of the PPS gain in the manufacturer's base case is considered realistic, the ICER increases
by about 45% to over £70,000 per QALY gained; if there is no additional survival advantage
from dabrafenib beyond disease progression, the ICER more than doubles to over £120,000
per QALY gained.
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Complex model structure for survival

To provide lifetime estimates of cost effectiveness, the manufacturer of dabrafenib has

adopted a complex model structure for representing patient survival involving three phases:

Phase 1 - from randomisation until 1.8 years (96 weeks) a parametric model of
BREAK-3? trial dabrafenib survival data based on a log-normal distribution is applied,
modified by a HR (1.16 for vemurafenib and 1.82 for dacarbazine) to represent the
survival associated with the comparator treatments

Phase 2 - from 1.8 years to 10 years a parametric model, based on a log-logistic
distribution calibrated from 10 year AJCC registry data,® is applied to survivors at
time 1.8 years and is applied equally to dabrafenib, vemurafenib and dacarbazine
treated patients

Phase 3 - from 10 to 30 years, survival is estimated separately for each treatment
arm by applying UK life table mortality rates to those surviving at 10 years.

This complex approach to modelling long-term survival involves a number of assumptions.

Critique of Phase 1 assumptions:

The use of the dabrafenib parametric model as the basis for modelling survival in the
comparator arms is also vulnerable to challenge as this approach relies heavily on
belief in a) the suitability of the parametric function chosen to model dabrafenib and
b) the ability of this function to represent survival for the comparator treatments. The
approach also assumes that hazards are proportional across all three treatments.
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¢ In addition, the reliability of the representation of dacarbazine is strongly affected by
the efficacy of the assumptions made to support the use of the RPSFTM adjustment,
a technique to remove the supposed influence of crossover treatment in the BREAK-

3% control arm by altering the trial HR.
Critique of Phase 2 assumptions:

e The manufacturer's model assumes that a log-logistic parameterisation of AJCC
registry data® is appropriate but offers no evidence to support its clinical or biological
plausibility. In addition, the AJCC published data® relate specifically to a North
American population which may not be representative of a UK population.

Critique of Phase 3 assumptions:

e The submitted model defaults to the use of background mortality rates based on UK
life table statistics to represent the experience of all survivors from 10 to 30 years.
Implicitly, this assumes that long-term survivors are effectively cured of metastatic
cancer. This is a very strong assumption for which no supporting objective evidence
has been offered (e.g. from comparing melanoma recurrence rates among long-term
survivors of chemotherapy for malignant melanoma with rates in the general

population).

Figure 5 displays the changes in annual mortality rates over the duration of the
manufacturer's model in the base case scenario. Of particular concern are the two time
points (1.8 and 10 years) at which distinct discontinuities occur. Such effects can occur in
clinical trials but are always the consequence of a significant disease or treatment event,
such as the start or termination of treatment, or a serious alteration in a patient’s condition
(such as disease progression in cancers, or a major cardiac event in heart disease). Here
the abrupt changes in mortality rates have no clinical explanation and only relate to
convenient choices made for modelling purposes. However, the consequence of these
choices is to bias the analysis in favour of dabrafenib and against the comparators,
especially dacarbazine. The use of the RPSFTM adjusted survival data from the BREAK-3?
trial establishes a large survival difference at the end of the trial data (after 1.8 years). The
subsequent use of reduced mortality rates in Phases 2 and 3 has the effect of extending the
duration of this benefit. The result is that PPS gains are elongated and the ICER per QALY

gained for dabrafenib compared with dacarbazine is substantially reduced.
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Figure 5 Mortality rates in the manufacturer’s base case analysis

Updated data and interpretation

To minimise uncertainty it is important that the model results available to the NICE
Apparaisal Committee (AC) should be based on the most complete data available. The
manufacturer’'s PFS analyses have not been altered as the existing data were defined in the
trial protocol as being based on the final PFS analysis. The OS data from the BREAK-3
clinical trial* used in the submitted model were obtained from the December 2012 data-cut.
In response to the ERG clarification letter, the manufacturer has provided evidence relating
to a more recent analysis (January 2014 data-cut) which extends the maximum follow-up
time | . Hovever, the RPSFTM calculations have not yet been updated
for these new data.

A related issue concerns the appropriate censoring rule to be applied to incomplete survival
data. The ERG requested survival analyses be rerun using a revised censoring rule with the
date of data-cut rather than the date of last observation used for censoring, the date of last
observation being that conventionally used in clinical trial reports. The requested approach
was designed to identify any bias affecting Kaplan-Meier analyses due to informative
censoring as this effect has been observed in various previous appraisals (notably that of

FV6OO

vemurafenib for the treatment of locally advanced or metastatic BRA mutation-positive

malignant melanoma)® and can misrepresent survival projections when used to calibrate
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parametric survival functions. The manufacturer refused this request, considering that ‘the
approach suggested may introduce bias in some instances’ preferring to state that ‘the
conventional approach to censoring is to censor at last observation or event.’ The
manufacturer went on to state that ‘We are unaware of any examples where this alternative
approach (censor at data-cut off) has been used for the purpose of informing economic
evaluations conducted as part of a NICE appraisal.” The ERG is of the view that the
suggested endpoint bias (if real) is outweighed by the bias observed in multiple cancer trials,
and demonstrated by simulation study.>® Furthermore, similar re-analysis using date of data-
cut has been previously requested in NICE appraisals and was used by the ERG in
preparing their report for the appraisal of afatinib for treating EGFR mutation-positive locally
advanced or metastatic non-small cell lung cancer [TA310].>°

Effects of crossover within the clinical trial

The manufacturer’s base case analysis employs an RPSFTM adjustment to the dacarbazine
OS results prior to projecting survival. This is based on an assumption that the effectiveness
of dabrafenib exhibited in the intervention arm of the BREAK-3? trial will also apply to the
dacarbazine arm for those patients who crossover at the time of disease progression to
receive dabrafenib as a second-line treatment. Although this argument at first sight appears
plausible and attractive, it requires strong justification since it can have the effect of radically
changing the model estimates of cost effectiveness. In particular, patients receiving
dacarbazine whose disease has progressed are unlikely to be in a similar physical condition
(and therefore have similar survival prognosis) as those starting dabrafenib as first-line
chemotherapy. So, even if crossover from dacarbazine to dabrafenib can be confirmed to
have some efficacy, it is not certain that the recipients will receive 100% of the efficacy
experienced in first-line therapy since those patients suffering early progression are likely to

be those with the least propensity to benefit from further treatment.

To consider the extent of supporting evidence within the key BREAK-3? trial, the ERG
requested an analysis of PPS comparing those 37 dacarbazine treated patients (69%) who
elected to crossover to dabrafenib with the 17 patients (31%) who did not. Despite this being
a non-randomised comparison, similar proportions died (70%,71%) and remained in ongoing
follow-up at data-cut (24%,24%). The time from disease progression in terms of median
(50% survival), first quartile (75% survival) and third quartile (25% survival) are shown in
Figure 6 together with confidence intervals. It is apparent that these data offer no convincing
evidence of any significant survival difference, and therefore the null hypothesis (that there is

no crossover effect favouring dabrafenib) cannot be rejected.
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Figure 6 PPS survival comparing dacarbazine patients who did and did not crossover to dabrafenib
on disease progression
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Reliability of hazard ratios

The manufacturer’'s model generates survival curves for PFS and OS by fitting log-normal
parametric curves to the dabrafenib data from the BREAK-3? trial, and then applying a
constant HR to the dabrafenib survival curve to estimate the survival of patients receiving
dacarbazine. The model extends this approach to vemurafenib by applying a second
constant HR derived from an indirect treatment comparison between the BREAK-3% and
BRIM-3" trial results to the BREAK-3? trial dabrafenib estimates. Thus there are three distinct

assumptions underlying this approach to modelling and projecting survival data:

1) Constant HRs are valid for both PFS and OS data within the BREAK-3? trial
(dabrafenib vs dacarbazine)

2) Constant HRs are valid for both PFS and OS data within the BRIM-3' trial
(vemurafenib vs dacarbazine)

3) PFS and OS data for dacarbazine within the two trials (BREAK-3? and BRIM-3") are
broadly comparable and conform to a constant hazard relationship.
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Assumption 1: Analysis of PFS data (Figure 7) and OS data (JJJll8) from BREAK-3?

indicate a significant deviation from constant HR between the trial arms for PFS (p<0.001,

chi-squared test) but not for OS (p=0.91).
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Figure 7 Matched PFS cumulative hazards plot comparing dacarbazine and dabrafenib patients in the
BREAK-3 trial, relative to an assumption of a constant HR (Final PFS data-cut June 2012)
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Figure 9 Matched PFS cumulative hazards comparing dacarbazine and vemurafenib patients in the
BRIM-3 trial, relative to an assumption of a constant HR (December 2010 data-cut)
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Figure 10 Matched OS cumulative hazards comparing dacarbazine and vemurafenib patients in the
BRIM-3 trial, relative to an assumption of a constant hazard ratio. (February 2012 data-cut censored
at crossover)

Assumption 3: Comparison of dacarbazine PFS and OS data between the BREAK-3? and

BRIM-3 trials' (Figure 11 and Figure 12) indicates that PFS hazard profiles are not

significantly different (p=0.46), but constant proportion hazards are not supported for OS

(p<0.001).
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BREAK-3 trial, relative to an assumption of a constant hazard ratio. (December 2010 data-cut)
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Figure 12 Matched OS cumulative hazards comparing dacarbazine and vemurafenib patients in the
BRIM-3 trial, relative to an assumption of a constant hazard ratio. (February 2012 data-cut censored
at crossover)

The ERG therefore concludes that all three necessary assumptions are not validated from
the two key clinical trials™? for either PFS or OS (Figure 13), and therefore the results of the
ITCs of dabrafenib vs vemurafenib presented by the manufacturer are inappropriate and
unreliable. Any assessment of the relative cost effectiveness of dabrafenib compared with

vemurafenib based on derived HRs cannot be considered meaningful.
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Figure 13 Indirect treatment comparisons to compare dabrafenib with vemurafenib
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6 ADDITIONAL WORK UNDERTAKEN BY ERG

6.1.1 Revising PFS projection

In the absence of receiving the formal re-analysis of the BREAK-3% PFS data requested by
the ERG, the ERG carried out a careful examination of the timing of censoring compared to
the timing of PFS events to determine the extent of possible informative censoring bias.
Patients with the longest time in study who were censored at protocol-prescribed
assessment times were considered for adjustment by adding back the estimated missing
exposure time between date of last assessment and date of data-cut. In total, censoring
times for six dacarbazine patients and 49 dabrafenib patients were modified. Re-analysis of
the modified data indicated that adjustments resulted in relatively minor alterations to the
PFS estimates which were limited to the final few events in each trial arm.

The PFS data were then converted into cumulative hazards (Figure 14) and examined for
long-term trends. This analysis was undertaken to inform the choice of the most suitable
parametric function with which to model BREAK-3* PFS data in order to allow reliable long-
term projection of PFS trends. The ERG noted that, for both dabrafenib and dacarbazine, it
appears that there is a short period (between 8 and 12 weeks) free of events, followed by a
period of high event risk modulated by a regular pattern related to the regular protocol-
determined patient assessments. Finally, in both trial arms the cumulative hazard trend
settles to a steady near-linear pattern. The ERG therefore concluded that the most
appropriate method of representing lifetime PFS trends was to use the ‘area under the curve’
(AUC) approach to capture PFS in the early variable segment, and then fit a simple linear

cumulative hazard trend, equivalent to an exponential projective function for the latter period.

The results are shown in Figure 14 and Figure 15, and compared with both the trial Kaplan-
Meier data and the manufacturer’s log-normal models. It is evident that the manufacturer’s
approach tends to over-estimate the long-term hazard rate (i.e. under-estimate PFS) in both
the dabrafenib arm and the dacarbazine arm. This is a result of using the whole data set
(including the early variable phase) for model calibration and the adoption of a common

proportional hazards assumption.

The resulting lifetime estimates of expected PFS are compared with the manufacturer’s base
case scenario in Table 24 and show that when the ERG’s approach to projective modelling

is applied there is an additional 7 to 8 days of PFS gain from use of dabrafenib.
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Table 24 Comparison of estimated lifetime PFS between the manufacturer’'s base case and
the ERG long-term projection method

Manufacturer’s base case PFS ERG long-term projection PFS
estimates (months) Estimates (months)
Treatment Dabrafenib Dacarbazine Dabrafenib Dacarbazine
AUC PFS 6.69 3.31
Projected PFS 10.69 473 4.28 1.46
Total PFS 10.69 4.73 10.97 4.76
PFS gain +5.96 +6.21 -

PFS=progression free survival

Using these ERG PFS estimates in the manufacturer's model results in a small increase in
the incremental QALYs per patient (+0.16%). There is, however, a much larger increase in
the incremental cost per patient (+6.32%). This is mainly due to additional days of treatment
with dabrafenib. The consequence is that the ICER for dabrafenib vs dacarbazine increases
from £49,019 to £52,035 per QALY gained.

6.1.2 Updating OS trial data

The manufacturer’s decision model has been calibrated using OS data from the December
2012 data-cut, with maximum follow-up of 21 to 22 months. In response to the ERG
clarification requests, the manufacturer has supplied updated OS results (data-cut January
2014) with maximum follow-up || . Unfortunately, the submitted economic
model has not yet been revised to include the new data, and the calculations of crossover
RPFSTM adjustments for these data are not yet available. The ERG has explored some of
the implications of incorporating the new evidence in the model, and has also considered

alternative interpretations of the data.

On the basis of the considerations outlined in section 5.5.1, the ERG does not consider that
the BREAK-3* data can be combined with BRIM-3' trial results to assess the cost
effectiveness of dabrafenib in relation to vemurafenib. The ERG also considers that no
convincing evidence has been advanced to support the suggestion that patients who
crossed over from dacarbazine to dabrafenib received any additional health benefit
compared with second-line treatments available to patients who did not crossover.
Therefore, the analyses presented in this section are restricted to the comparison of survival
in patients treated with dabrafenib or dacarbazine, excluding any hypothesised RPFSTM

adjustment for a crossover effect.
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ERG OS projection model

The ERG has digitised the OS Kaplan-Meier results from the latest data-cut included in the
manufacturer’s response to the clarification questions. On examination of the marked
censoring times and the number of patients remaining in follow-up in each arm the ERG has
concluded that the risk of bias introduced through the choice of censoring method is small,
and could only possibly affect the last few recorded events in each trial arm. The analysis,

therefore, was carried out without any post-hoc adjustments.

Figure 16 displays the cumulative hazard trends; after an initial period of 2 to 3 months in
which mortality was very rare (probably due to protocol exclusion criteria), both trial arms

present near-linear trends, corresponding to exponential survival curves.

16
confidential therefore removed

In Table 25 the lifetime estimate of mean OS from the manufacturer's base case model
scenario and the ERG’s simple exponential model are compared. If the ERG projective
model is used the estimated OS gain is reduced to | (from | in the
manufacturer’s base case) and this corresponds to an approximate three-fold increase in the
estimated ICER per QALY gained.

Table 25 Comparison of estimated mean lifetime OS between the manufacturer’'s base case
(including RPFSTM crossover adjustment using December 2012 data-cut) and the ERG
long-term projection method (unadjusted using January 2014 data-cut)

Manufacturer’s base case OS I
estimates (months)
Treatment Dabrafenib Dacarbazine [ [
AUC OS - - | I
Projected OS [ | I L I
Total OS [ [ | [ ] [ ]
0S gain [ | | [ |

Compound OS projection model
The ERG has also calibrated an alternative parametric model formulation, which was
developed previously for the vemurafenib STA appraisal.?® This was based on clinician

observations that patients with metastatic melanoma appear to be divided between a large
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group who have a very poor prognosis (usually only a few months) and a small subgroup
who may survive as long as 8 to 10 years. Therefore a 2-group model was proposed in
which each group was subject to a constant mortality risk, but risks differ markedly between
the groups. This formulation was tested on Surveillance, Epidemiology, and End Results
SEER program® and AJCC registry data® and found to be very accurate in representing the

long-term prospects in malignant melanoma patients.

When this model was fitted to the updated BREAK-3 trial data,” it estimated that about 10%
of trial patients (9.8% in the dacarbazine arm and 10.2% in the dabrafenib arm) fell into the
good prognosis subgroup for whom the estimated mean survival was 100 months (8.3 years)
in both trial arms. By contrast, for the remaining 90% of patients the prognosis is much
poorer and differed markedly by treatment: 17.2 months mean OS for dacarbazine, and 24.4
months for dabrafenib. Overall, the net gain in mean survival attributable to dabrafenib is
estimated by this method to be 6.82 months, slightly less than with the basic ERG model.

The meaningful differences between these formulations only occur within the first year,
suggesting that the beneficial effect of dabrafenib may only apply to the majority of patients
with very short life expectancy. The ERG has therefore not used this alternative more
complex model in re-estimating cost-effectiveness, which nonetheless serves to illustrate

how the ERG model has clinical plausibility despite its apparent simplicity.

Substituting these ERG estimates for OS in the manufacturer’'s model results in a large
reduction in the incremental life years (-68.3%) and incremental QALYs gained per patient (-
35.7%%), but a smaller decrease in incremental cost per patient (-11.4%). The net result is
that the ICER for dabrafenib vs dacarbazine increases from £49,019 to £99,560 per QALY

gained.

6.1.3 Minor issues

Dacarbazine drug acquisition and administration costs
In estimating the acquisition cost of dacarbazine the manufacturer has assumed that BSA
conforms to a log-normal distribution with a mean of 1.926 and standard deviation of 0.224.

average'dose and related cost of ‘medication The ERG has re-estimated the cost of

dacarbazine assuming the same gender balance as in the BREAK-3? trial (101 females: 149
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males) and average UK patients’ chemotherapy BSA values for a similar age range
(females: mean BSA 1.726, standard deviation 0.182; males: mean BSA 1.929, standard
deviation 0.197%). In addition, the most recently reported eMIT*® prices for dacarbazine have
been applied in the most efficient manner across the population BSA range to achieve a
more accurate overall mean cost per dose of £35.79 in place of the manufacturer’s estimate
of £58.36 per dose.

The cost of dacarbazine administration has been updated using the most recent NHS
Reference Costs 2012/13,% resulting in an increase from £203.16 to £214.16 per dose.

The net effect of these parameter value changes is to increase the incremental cost by £86
per patient, and the ICER for dabrafenib vs dacarbazine by £87 per QALY gained.

Cost of additional lines of chemotherapy

The manufacturer’s base case analysis features different mean costs of subsequent lines of
chemotherapy (PSACT) for patients treated with dabrafenib and dacarbazine, based on the
number of such treatments recorded in the BREAK-3? trial. The totals in the two trial arms are
small (38 among 248 patients), and do not suggest a statistically significant difference.
Appendix 10.2 of the MS? records:

The validity of the approach outlined above to incorporating PSACT costs into the

model was explored with experts during an advisory board meeting. They commented
that it would be appropriate not to include any PSACT costs given that in UK practice
there is unlikely to be any relationship between the type of PSACT (and therefore the

cost) and the first line treatment that was received.’

The ERG concurs with this view and therefore considers that equal costs for PCAST should
be used for dacarbazine and dabrafenib. Amending the model leads to the incremental cost
of dabrafenib vs dacarbazine increasing by £3,031 per patient, and the ICER increasing by
£3,047 per QALY gained.

6.1.4 Summary of ERG model amendments

The impact that each of the ERG model amendments has on the modelled cost
effectiveness of dabrafenib compared with dacarbazine is shown in Table 26. Three of these
changes result in relatively minor increases in the ICER. However, the alternative modelling
of OS has a major effect leading to a doubling of the ICER to nearly £100,000 per QALY
gained. When taken together with the other three ERG amendments the ICER becomes
£112,727 per QALY gained.
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The major difference between the ERG OS long-term projections and those generated by

the manufacturer’'s submitted decision model lies in the estimation of long-term survival in

the post-progression period. The ERG PFS estimates are very similar to those in the

manufacturer’s base case, albeit suggesting a slightly greater benefit for dabrafenib, but the

manufacturer’s base case analysis suggests three times as much advantage during PPS as
that estimated by the ERG.

The contrasting elements of these two methods of analysis are as follows:

The submitted model is based on fitting a log-normal parametric model to the whole
BREAK-3? Kaplan-Meier data and then using this to represent the whole period of
trial follow-up. The ERG used a more recent BREAK-3? data-cut and used the actual
(AUC) data initially (i.e. until a long-term trend had been established) before applying
the long-term exponential function thereafter.

At the end of the available trial data (1.8 years) the submitted model applies hazard
rates derived from a log-logistic parametric representation of AJCC registry data® to
patients remaining alive in each arm of the model until 10 years have elapsed. The
ERG continues to apply the long-term exponential projection model derived from the
BREAK-3? trial throughout this period.

After 10 years have elapsed, the submitted model applies hazard rates obtained from
UK life tables for the general population without any adjustment until 30 years have
elapsed. In the ERG formulation effectively all patients have died by 10 years, so no
further modelling is required.

The submitted model relies on the assumption of constant proportional hazards
within both the BREAK-3? and BRIM-3! trials and between the control arms of the
two trials. The ERG concluded that this assumption is rejected by the trial evidence
and that it is therefore not meaningful to rely on an indirect treatment comparison of
PFS and OS between dabrafenib and vemurafenib. Furthermore, the ERG has not
used this assumption when projecting PFS and OS beyond the BREAK-3? trial data.

The anomalous discontinuities in mortality rates in the submitted model (highlighted
in Figure 6) cannot occur when employing the ERG method as a single parametric
function is used throughout the lifetime of patients.

The submitted model includes a large alteration to the control (dacarbazine) arm data
of the BREAK-3? trial on the assumption of equivalent dabrafenib crossover
effectiveness as that experienced by those receiving first-line dabrafenib treatment.
The ERG did not find any supporting evidence for this hypothesis, and therefore
employed the BREAK-3? outcome data without modification.
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Table 26 Cost-effectiveness results with ERG modifications to manufacturer’s base case

VLT e o s Dabrafenib Dacarbazine Incremental ICER
Cost QALYs Life years Cost QALYs Life years Cost QALYs Life years £/QALY
Manufacturer’s base case [ [ [ ] [ [ ] [ ] ] [ ] [ ] £49,019
Dacarbazine treatment costs [ [ ] [ ] [ [ ] [ ] [ ] [ ] £49,106
Common PSACT costs [ [ [ ] [ [ ] [ ] [ ] [ ] £52,066
ERG PFS model [ [ ] [ ] [ [ ] [ ] [ ] [ ] £52,035
ERG OS model [ ] [ [ | [ ] [ | [ [ [ ] [ ] £99,560
Base case + cost revisions [ [ [ ] [ [ ] [ ] [ ] [ ] £52,153
Base case + cost and survival I B B I B B I B B £112.727

revisions

ICER=incremental cost effectiveness ratio; QALY=quality-adjusted life year

Dabrafenib for the treatment of unresectable, advanced or metastatic BRAF

V600

mutation-positive melanoma [ID605]

Single Technology Appraisal: Evidence Review Group Report

Page 86 of 97






6.1.5 Conclusions of consideration of cost-effectiveness evidence
The manufacturer of dabrafenib has submitted a complex decision model involving several

important assumptions, but the ERG considers these lack reliable evidential support.

Firstly, in order to meet the requirements of the NICE the manufacturer has employed a
simple indirect treatment comparison based on two clinical trials (BREAK-3? and BRIM-3") to
facilitate a cost-effectiveness comparison between dabrafenib and vemurafenib. This relies
on strong assumptions about constant proportional hazards both within and between the two
trials, and on examination of the evidence the ERG concludes that such an indirect
comparison is not valid, and the results should not be considered meaningful or reliable.

Secondly, the manufacturer has employed a complex three-phase survival model combining
clinical trial data with registry data and UK general population mortality data in a fashion
which generates unexpected and unjustifiable sudden changes in mortality rates which serve
only to artificially extend expected patient survival times and thereby exaggerate the

apparent post-treatment survival benefit attributed to dabrafenib.

Thirdly, the manufacturer has chosen to apply an exploratory analysis of a possible effect of
patients crossing over from dacarbazine to dabrafenib in order to diminish the trialsurvival
outcomes for dacarbazine patients, thus increasing the apparent incremental survival gain
attributed for dabrafenib. The ERG has seen no objective evidence that such crossover has
generated any measurable effect on survival outcomes, nor evidence that patients electing
for crossover at disease progression to receive dabrafenib are in a similar condition, and
there have an equivalent propensity to benefit, to those receiving dabrafenib at
randomisation. In the absence of such evidence the ERG concludes that the unadjusted
BREAK-3? trial results should be used, and any crossover analyses can only be considered

speculative and optimistic.

Fourthly, the ERG has identified some errors in the costing of dacarbazine therapy, post-
progression subsequent treatments and the administration cost of chemotherapy which have

a minor effect on cost-effectiveness estimates.

The ERG has applied the latest OS data from the BREAK-3? trial to test the sensitivity of the
model results to a less complex model structure, based solely on the BREAK-3? trial and
concludes that the best estimated ICER for dabrafenib compared with dacarbazine is
£112,727 per QALY gained. This amended model estimates a net survival advantage for
dabrafenib of more than 7 months, compared with an expected survival of less than 22

months for patients treated with dacarbazine.
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7 END OF LIFE

The manufacturer makes a case that the previous appraisal of vemurafenib met the criteria
set by NICE for end of life treatment. Namely:

e The life expectancy of the patient population was short (< 24 months)
e The number of patients who would be eligible for the treatment is small

e Theincrease in OS is >3 months

The manufacturer argues that dabrafenib meets these criteria (page 183 of the MS®). They
indicate that the patient population has a short life expectancy. Citing data from BRIM-3' that
reports median OS of 13.6 and 9.7 months for patients treated with vemurafenib and
dacarbazine respectively. The MS? highlights that there is a small patient population which
would be a maximum of 990 patients per annum. The manufacturer also point to the fact that
the data in the economic evaluation demonstrates an incremental OS for dabrafenib versus

dacarbazine of 7.5 months.

The ERG notes however that the figure used in the MS economic model base case employs
a mean survival in the dacarbazine arm of [ l]. A'so the OS data for the BREAK-32
trial indicates median OS of 18.2 and 15.6 months respectively for dabrafenib and
dacarbazine, a difference of just 2.6 months. The ERG therefore points out that using the
figures from the clinical data in MS,® the case for consideration as end of life treatment has
not been met.
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8 KEY ISSUES

Critical assessment of the MS?® for this appraisal is challenging for a number of reasons.
Although trial data are available from two key RCTs, BREAK-3? and BRIM-3,* there is a lack
of appropriate data that allows the clinical and cost effectiveness of dabrafenib to be
assessed for the entire patient population or against all of the comparators outlined in the

final scope issued by NICE.

One limitation is that the manufacturer was only able to address directly the effectiveness of
dabrafenib vs dacarbazine in treatment-naive patients using data from a single RCT.
However, even within this subgroup of patients, the data are limited in that BREAK-3?
allowed patients to cross over from the comparator arm (dacarbazine) at the time of disease
progression to receive dabrafenib. In order to adjust for crossover, the manufacturer has
commissioned external consultants to explore the potential effects of using a number of
methodological approaches and chosen to employ the treatment group RPFSTM to adjust
oS data in the MS.2

. | mportantly,  however,

this analysis assumes there will be a treatment effect from crossover and does not take into
consideration the fact that there is no evidence of clinical effectiveness related to the use of
dabrafenib in patients whose disease has already progressed. Analysis by the ERG, of data
proved by the manufacturer, indicates that there is no convincing evidence of any significant
survival difference between the patients who crossed over to receive dabrafenib after
disease progression and those that did not. The MS?® also failed to consider whether the
subsequent treatments received by patients in both arms were sufficiently similar and/or
reflected current practice, important requirements underlying the RPFSTM since subsequent

treatments other than the treatment of interest can also influence OS.

A second limitation was that there are no RCT data available that allow the direct
comparison of dabrafenib vs vemurafenib. As noted by the manufacturer, vemurafenib has
replaced dacarbazine as the standard of care in clinical practice. Hence a comparison with
vemurafenib is of greater clinical significance than a comparison with dacarbazine. The
manufacturer did conduct an ITC in order to attempt to present evidence for the clinical
effectiveness of dabrafenib vs vemurafenib. However, as shown from evidence presented by
the ERG, the assumptions required for the ITC to yield credible results are not met. This
means that the estimated HRs from the ITC analyses cannot be relied upon to inform either

the clinical or cost effectiveness of dabrafenib vs vemurafenib.
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The economic model provided by the manufacturer was structured as a generic cancer
treatment model and therefore was complex and built in three phases. The use of these
three phases causes a discontinuity in the mortality rates employed in the model. The ERG
has highlighted a number of assumptions inherent in these three phases and explains why
they do not hold. In addition, the manufacturer used the RPSFTM analysis in the economic
model and, as noted above, these estimates can only be considered as exploratory. A key
feature of the manufacturer’'s model is that the majority of the estimated incremental QALYs
arise from estimated life years after disease progression. The ERG carried out additional
analysis to explore PFS and PPS using BREAK-3? trial data. The PFS analysis indicates that
there is an additional 7 to 8 days of PFS gain from the use of dabrafenib rather than
dacarbazine. In terms of OS, the ERG’s estimated OS gain is reduced to [ rather

than the [l months used in the manufacturer’s model.

As noted above the ERG demonstrated a lack of validity of the methods used in the ITC and
therefore was not able to assess the cost effectiveness of dabrafenib vs vemurafenib.
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9 OVERALL CONCLUSIONS

The ERG’s examination of the trial results and economic model provided by the
manufacturer indicates a clinical benefit of dabrafenib over dacarbazine in a treatment-naive
population with statistically significant results related to PFS but not OS. The ERG identified
a number of issues related to economic model assumptions and parameters. Additional
analysis carried out by the ERG indicates that the incremental cost per QALY gained

(dabrafenib vs dacarbazine) may in fact be as high as £112,727.

Comparison of clinical effectiveness data related to the use of dabrafenib and vemurafenib
via the ITCs presented in the MS® were not considered to be valid. The ERG is therefore

unable to assess the clinical or cost effectiveness of dabrafenib compared to vemurafenib.

9.1 Implications for research

Ideally, a study directly comparing dabrafenib with vemurafenib is required. Alternatively, if
and when findings from additional studies of dabrafenib and vemurafenib are available, an
indirect or multiple treatment comparison may suffice. Given the problems identified by the
ERG with the current ITC, it is important that any assumptions underlying such a comparison
are tested and patients included in the analyses are sufficiently similar across studies.
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11 APPENDIX

Table 34: Assessment of risk of bias of BREAK-3 and BRIM-3 conducted by the manufacturer

Critical
criterion

appraisal

BREAK-3°

BRIM-3*

Was randomisation
carried out
appropriately?

Yes. All BRAF"®®° mutation-positive patients
meeting eligibility criteria were randomised 3:1
(open label) to either dabrafenib or dacarbazine.
Patients were randomised centrally using the
GlaxoSmithKline RAMOS IVRS. Method of
randomisation and allocation concealment was
adequate.

Randomisation in this study was
appropriately carried out. All
BRAF"*% mutation-positive
patients meeting eligibility criteria
were randomised 1:1 (open
label) to either vemurafenib or
dacarbazine.

Was the concealment of
treatment allocation
adequate?

Treatment allocation was not concealed as this
was an open label study.

Treatment allocation was not
concealed as this was an open
label study

Were the groups similar
at the outset of the study
in terms of prognostic
factors, for example,
severity of disease?

Yes. Treatment groups were well balanced at
baseline in terms of demographic and disease
characteristics (e.g. age, gender, histology,
organs involved, number of metastatic sites,
ECOG PS, LDH levels).

The groups randomised to
vemurafenib and dacarbazine
were comparable

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

BREAK-3” was an open label study, however,
the study team was blinded from the efficacy
data and any review of these data by the study
team including statistics and programming was
performed on data with scrambled subject
numbers to prevent identification of study
treatment. Additionally, the independent review
of tumour response was blinded to treatment,

investigator-assessed response and progression.

This was an open label study; not
blinded

Were there any
unexpected imbalances
in drop-outs between
groups? If so, were they
explained or adjusted
for?

No. Reasons for withdrawal of patients were
reported adequately. Patients mainly withdrew
for the following reasons: disease progression;
death; adverse events; investigator’s discretion;
subject decision.

There were no unexpected
imbalances between the groups

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

No. The authors reported all the outcomes as
specified in the protocol of the study.

There is no evidence to suggest
that more outcomes were
measured than reported

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

Efficacy and safety analyses were performed
using appropriate ITT and modified ITT
populations, respectively.

Since the duration of treatment for a given
subject depends on efficacy and tolerability, the
duration of follow-up will vary between subjects.
All available time-to-event data was analysed
using appropriate statistical methods; subjects
with shorter treatment and follow-up due to the
natural history of their disease or medical
necessities of the treatment of their disease were
not considered to have missing data.
Consequently there was no imputation for
missing time-to-event data.

The analyses available for BRIM-
3'include both ITT and analyses
which have been adjusted for the
impact of crossover of control
patients to the vemurafenib arm

ECOG-=Eastern Cooperative Oncology Group; ITT=intention-to-treat; IVRS =interactive voice recognition system; LDH=lactate
dehydrogenase; PS=performance status
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National Institute for Health and Care Excellence

Centre for Health Technology Evaluation
Pro-forma Response
ERG report

Dabrafenib for treating unresectable, advanced or metastatic BRAFV600 mutation-positive melanoma [ID605]

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 2014 using the below proforma comments table. Please ensure that
you submit this pro-forma to NICE using NICE Docs. 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 Assessment of the cost-effectiveness of dabrafenib versus vemurafenib

Description of problem Description of proposed amendment Justification for amendment ERG response
The ERG siaes hatthey are | e e e o e | O meorporetes | 1 e eror
unable to assess the clinical and and vemurafenib is assumed, are presented a class effect assumption for The ERG report Table 31

presents the deterministic
univariate sensitivity analysis

cost-effectiveness of dabrafenib

versus vemurafenib. within the ERG’s report. dabrafenib and vemurafenib (page






This is relevant to the following section:

ERG report. Page 90. Section 8.

“As noted above the ERG demonstrated a lack
of validity of the methods used in the ITC and
therefore was not able to assess the cost
effectiveness of dabrafenib vs vemurafenib.”

192 of manufacturer submission).
Given that on page 41, the ERG
suggest that dabrafenib and
vemurafenib are likely to be similar
in terms of efficacy, this analysis
should be discussed.

This analysis is supported by the
ITC using unadjusted OS (which
yielded a HR of 1.00, 95% CI: 0.62-
1.62) as well as the results of the
ITCs of PFS and RPSFTM adjusted
OS.

These ITC results are also
supported by the Schilling study
which, although unrandomised,
found that PFS and OS between
dabrafenib and vemurafenib were
very similar (Schilling et al, 2014).

Thus it is not unreasonable to use a
class effect assumption when
considering the clinical and cost-
effectiveness of dabrafenib and
vemurafenib.

for dabrafenib versus
vermurafenib.

The data related to class effect
is based on the ITC which the
ERG has demonstrated to be
flawed so including results
based on that would not be
appropriate. Even if the ERG
were to state that the results
may be similar there is
insufficient data to demonstrate
this.

The cited paper by Schilling et
al reports data from a non-
randomised study that had
unequal patient groups that
included both previously
treated and treatment naive
patients. Itis noted by the
authors that overall median
PFS and OS in this report are
much lower than those
reported in the trial data used
in the MS.

Members of the committee
have access to the MS if they
want to explore these data.

Issue 2 Significance of RPSFTM adjusted OS data

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

The ERG report does not explain

Current wording:

If the results of an ITT analysis are

Page 7 — Sentence added






why the adjusted OS HR from
BREAK-3 is not significant.

ERG report. Page7, Section 1.3.

“It was not possible to report the median
RPSFTM adjusted OS in months but the
manufacturer noted that there was no
statistically significant difference between
treatment arms (Hazard ratio [HR] 0.55,95%
Confidence Interval [CI]:0.21 to 1.43)”

Proposed addition to this sentence:

“This is to be expected as the RPSFTM
maintains the p-value of the ITT analysis.”

not significant, an adjustment for
cross over using RPSFTM can
never yield a significant result as
the methodology maintains the
significance level of the ITT
analysis.

This is to be expected as the
RPSFTM maintains the p-value
of the ITT analysis.

Issue 3 HRQoL results for dabrafenib vs. dacarbazine in BREAK-3

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

The ERG report refers to a poster
presentation of HRQoL data (Grob
et al 2012) which have been
updated and published in full
since the time of our submission
(Grob et al 2014). The updated
HRQoL data show statistically
significant improvements for
dabrafenib over dacarbazine in
some domains.

The ERG may wish to amend their report to
reflect the HRQoL findings as reported in the
Grob publication (Grob et al., 2014).

This is relevant to the following sections:

ERG report. Page 8. Section 1.3.

“ No significant differences between dabrafenib
and dacarbazine were reported in BREAK-3 in
relation to

HRQoL”

ERG report. Page 49. Section 4.6.1.

“A poster presentation by Grob et al 2012
reports no statistically significant differences
between patients treated with dabrafenib and
dacarbazine for HRQoL. It is however stated
that differences in functionality and symptoms
at disease progression between the arms were

Grob et al., (Ann Oncol 2014) has
reported updated HRQoL data from
the BREAK-3 study, which was not
available during the writing of our
submission.

Statistical differences in HRQoL
between the dabrafenib and
dacarbazine arms (as measured by
the validated EORTC QLQ-C30
guestionnaire) were assessed using
mixed-model repeated measure
analysis. Although exploratory, the
results showed statistically
significant improvements from
baseline in favour of dabrafenib for
‘emotional functioning’ at weeks 6
and 12. Statistical differences
between arms in favour of

This is not a factual error. The
ERG has commented on the
evidence provided as part of
the submission. The ERG
cannot alter its report based on
new evidence submitted
following submission of the MS.

The ERG does note that six of
the authors of the Grob et al
2014 paper (published in the
same month as the MS) are
employees of the manufacturer.






clinically meaningful in favour of dabrafenib.”

dabrafenib were also observed for
the symptom dimensions: nausea
and vomiting, diarrhoea, fatigue,
dyspnoea, appetite loss and
insomnia at weeks 6 and/or 12.
Additionally, a small but clinically
meaningful improvement in ‘social
functioning’ at week 12 was
observed in favour of dabrafenib
(Grob et al., 2014).

Issue 4

Inclusion of patients with BRAF

Ve0OK mutations

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

The ERG report states that BRIM-
3 eligibility criteria ...allowed entry
to patients with BRAF %%
mutations. This is incorrect.

Current wording:

ERG report. Page 9. Section 1.4.

“Both trials included in the ITC (BREAK-3 and
BRIM-3) appear to be broadly similar in terms
of patient eligibility criteria, the main exception
being that BRIM-3 allowed entry to patients with
BRAF* mutations (8%).”

Proposed wording:

“Both trials included in the ITC (BREAK-3 and
BRIM-3) appear to be broadly similar in terms
of patient eligibility criteria. Patients with V600K
were inadvertently enrolled into BRIM-3.”

BRIM-3 was not set up to
specifically recruit patients with a
V600K mutation but inadvertently
included them.

Inclusion criterion 4 of the BRIM-3
protocol specified:

“Patients must have a positive
BRAF V600E mutation result
determined by a designated
laboratory using a Roche CoDx
BRAF mutation test prior to
administration of study treatment”.
(Chapman et al. NEJM 2011
(Suppl. appendix)

The Cobas 4800 BRAF ¥°%°
Mutation Test was specificall
designed to detect the BRAF
mutation, however it was

600E

Page 9 Change made

Both trials included in the ITC
(BREAK-3 and BRIM-3) appear
to be broadly similar in terms of
patient eligibility criteria.
Patients with V600K were
inadvertently enrolled into
BRIM-3.






subsequently found to also detect
70% of BRAF % mutations. The
inability of the test to distinguish
between E and K mutations at that
time led to at least 57 trial
participants with tumours
harbouring the BRAF'*° mutation
being enrolled into BRIM-3.
(McArthur et al. 2014)

Issue 5 Difference in baseline LDH levels >ULN between BREAK-3 and BRIM-3 trials and potential impact on prognosis of the respective trial

populations

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The ERG has focused on the
proportions of patients within the
BRIM-3 and BREAK-3 studies
with baseline LDH >ULN as an
important factor influencing
prognosis, but have failed to
consider the respective proportion
of patients with M1c stage
disease who have the poorest
prognosis. The classification of
M1c disease includes all patients
with baseline LDH>ULN.

This is important when
considering the credibility of the
results of the ITCs.

We propose that the ERG acknowledges that,
although there were differences in baseline
LDH levels >ULN between the populations in
BREAK-3 and BRIM-3, M1c stage is the key
determinant of disease prognosis, and that the
proportion of patients with M1c stage disease
was very similar across the two trials.

This is discussed in Section 1.4. (page 9);
Section 1.9.3 (page 13); Section 4.3.3 (page

38); Section 4.8 (page 50) of the ERG report.

Elevated LDH is a secondary
determinant of metastatic staging in
Stage IV melanoma; specifically
elevated LDH >ULN is included in
the M1c sub-category of the AJCC
melanoma staging system (Balch
2009). The proportion of patients
with stage M1c disease was very
similar between the two studies at
baseline (BREAK-3, 66%; BRIM-3,
65%). The overall prognosis of any
patient with M1c disease is poor
regardless of LDH level (1-year OS
for patients with metastases to
organs other than skin,
subcutaneous tissues, lymph nodes
or lung 33% [n=4,603] vs. 32%
[n=377] for patients with elevated
LDH).

This is not a factual error.

The ERG acknowledges that
disease stage is an important
issue. The report however was
simply pointing out where there
were differences in the groups.






Issue 6 Whether all relevant evidence has been included

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Although the ERG state that they
are reasonably confident that no
other relevant published articles
exist, they may wish to consider a
recent publication by Schilling et
al (2014).

The ERG might want to consider the publication
by Schilling et al when considering whether all
relevant evidence has been included. This
could be discussed in the following sections:

ERG report. Page 10. Section 1.6.

“The ERG is ... reasonably confident that no
other relevant published articles exist.”

ERG report. Page 24. Section 4.2.1.

“The ERG is not aware of any additional studies
of dabrafenib which are relevant to this
appraisal. As no trials directly compared
dabrafenib with vemurafenib, the ERG agrees
with the manufacturer that it was not
appropriate to conduct a meta-analysis.”

It has come to our attention that
there is, in fact, an additional
published article (Schilling et al.,
2014) that is relevant to this
appraisal.

Whilst GSK was not aware of this
study at the time of its submission
and thus did not include it, we
believe that it is relevant to draw
your attention to these data.

This was an unrandomised study
conducted in Germany evaluating
277 vemurafenib-treated patients
and 65 who received dabrafenib for
BRAF Y*° mutation-positive
metastatic melanoma. The primary
aim was to examine the influence of
vemurafenib or dabrafenib on
patients’ lymphocytes. The median
PFS and OS results reported for
each arm were very similar and not
statistically significantly different
between the two treatments
(Schilling et al., 2014).

This is not a GSK sponsored study.

This is not a factual error.

See notes above — this is a
non-randomised study with a
mixed population and therefore
would not contribute to this
evaluation.






Issue 7 Comment treatment effect assumption in RPSFTM analysis

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The ERG report claims that there
is no evidence of a treatment
benefit for patients who cross
over from the dacarbazine arm to
receive dabrafenib in BREAK-3.

We propose that the ERG reference the
evidence provided within SCHARR’s report that
investigates the ‘common treatment effect’
assumption and which provides evidence to
support this assumption.

This applies to the following sections:

ERG report. Page 11, Section 1.6.

“....the manufacturer has used

RPSFTM adjusted data as the basis for
modelling OS but there is no evidence that post
progression survival in dacarbazine patients
crossing over to receive dabrafenib is any
different than that of dacarbazine patients who
did not cross over.”

ERG report. Page 30. Section 4.2.6.

“...the manufacturer's RPSFTM analysis
assumes that the effect of receiving dabrafenib
is the same when received on diagnosis (i.e. in
the dabrafenib group) as it is on disease
progression (i.e. in dacarbazine crossover
patients). The ERG questions the validity of this
assumption as there appears to be no clinical
effectiveness evidence to confirm or refute this
claim.”

ERG report. Page 90. Section 8.
“Importantly, however, this analysis assumes
there will be a treatment effect from crossover
and does not take into consideration the fact

The ScHARR report (Latimer 2013)
on cross over adjustments,
provided alongside our submission,
provides evidence to support the
common treatment effect
assumption (pages 41-46). Page 45
of the report states that: “While not
conclusive, these analyses suggest
that the “common treatment effect”
assumption may not be
unreasonable for the BREAK-3
trial.”

In summary, although the analysis
conducted by the ERG suggests
that there is no difference between
those patients in the dacarbazine
arm who did and did not cross over,
this analysis is associated with
considerable selection bias and
may be explained by patients who
crossed over having a poorer
prognosis (see figure 5 of report).
ScHARR also conducted an
analysis comparing pre-crossover
PFS and post-crossover secondary
PFS in crossover patients. This
demonstrated that PFS after cross
over was better than in the initial
randomised phase. This is
indicative of a treatment effect
associated with cross over.

This is not a factual error.
The Latimer report states that:

‘that currently there is not
strong evidence against the
“common treatment effect”
assumption’

However there is also no strong
evidence in favour of it either
and given all of the
uncertainties in immature data
no change to the document has
been made.






that there is no evidence of clinical effectiveness
related to the use of dabrafenib in patients
whose disease has already progressed.”

Similar comments in Section 1.9.3 (page 12);
Section 4.8 (page 50).

On the basis of this evidence, the
hypothesis of a common treatment
effect cannot be rejected.

Issue 8 Use of follow-up systemic therapy in BREAK-3 trial

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

We believe the data on follow-up
systemic therapy in BREAK-3
provided in response to
clarification question A7 may
have been interpreted incorrectly.

We propose that the text is amended to
correctly reflect follow-up systemic therapy
received by patients in both treatment arms,
including crossover to dabrafenib for the
dacarbazine control arm and dabrafenib
beyond progression in the dabrafenib
experimental arm.

This applies to:

ERG report. Page 30. Section 4.2.6

“From trial data made available by the
manufacturer at clarification, the ERG notes
that 43% of patients in the dabrafenib arm
received subsequent treatment whilst 21% of
patients in the dacarbazine arm received
subsequent treatment. A range of 21 different
treatments were administered to patients in the
dabrafenib patients including ipilimumab
(20%), dacarbazine (11%) and vemurafenib
(5%) and seven different treatments were

Table 2 that was provided in response
to clarification question A7 could have
been more clearly explained in our
response. Table 2 excluded any
subsequent treatments with
dabrafenib. It therefore excluded any
mention of crossover to dabrafenib for
the control arm and excluded
dabrafenib given beyond progression
to the experimental arm. In order to
provide more clarity the manufacturer
has provided Table 6.4010.

For clarification, as of the Dec 2012
data cut, the 19% (not 21%) of
patients in the dacarbazine arm who
received a first subsequent treatment
excludes the 36 patients who crossed
over to dabrafenib (and the additional
patient who received dabrafenib but
was not a crossover patient). In total,

No change made

The ERG can only consider
data submitted as part of the
MS and clarification process
not data submitted as part of
the factual accuracy check and
cannot include new data
submitted by the manufacturer.






administered to dacarbazine patients including
ipilimumab (3%) and vemurafenib (15%). The
ERG does not consider that all patients in the
BREAK-3 study received similar treatments at
the time of disease progression or that patients
in both groups received treatments that are
routinely available in UK clinical practice.”

ERG report. Page 90. Section 8.

“The MS also failed to consider whether the
subsequent treatments received by patients in
both arms were sufficiently similar and/or
reflected current practice, important
requirements underlying the RPFSTM since
subsequent treatments other than the
treatment of interest can also influence OS.”

78% (49/63) of patients randomised to
dacarbazine received follow-up
systemic therapy. This compares with
55% (not 43%) of patients who
received follow-up systemic therapy in
the dabrafenib arm.

The follow-up systemic therapies
received by the majority of patients in
treatment arms were those that would
be expected in clinical practice in this
patient population i.e. targeted agents
(dabrafenib or vemurafenib),
immunotherapies (ipilumumab,
interleukin) and chemotherapy agents
(dacarbazine, temzolomide,
fotemustine, carboplatin/paclitaxel).
Of the 21 different therapies received
by dabrafenib patients, 15 therapies
were received by only one patient
each.

Issue 9 Number of patients who crossed over from dacarbazine arm to dabrafenib therapy in BREAK-3

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

We believe there is a
typographical error in this
sentence:

ERG report. Page 26. Section
4.2.6.

“At the time of the analysis, it is

Original wording:

“At the time of the analysis, it is reported in the
MS that 37 (57%) crossed over from
dacarbazine to dabrafenib.”

Proposed amendment:

The figure 37 is incorrect (if it is
specifically referring to ‘crossover’
patients in BREAK-3).

At the time of the December 2012
data cut for OS, 36 patients (57%)
had crossed over from the

Pg 29 Change made

Note that the number 37 has
not been changed on page 72
as the updated figure is what
was used as part of the
economic modelling.






reported in the MS that 37 (57%)
crossed over from dacarbazine to
dabrafenib.”

At the time of the analysis, it is reported in the
MS that 36 (57%) crossed over from
dacarbazine to dabrafenib

dacarbazine arm to dabrafenib
treatment*.

By the December 2012 data cut,
one additional patient from the
dacarbazine arm had received
dabrafenib but who did not cross
over within the study and was
therefore not considered to be a
‘crossover’ patient*.

[One additional patient had crossed
over from the dacarbazine arm to
dabrafenib by the time of the
January 2014 data cut (=37/63,
59% crossover)].

* Note: Patients who crossed over
had to have independently verified
disease progression using RECIST
1.1 criteria; those who did not
crossover did not have to have
disease progression (e.g., they
could stop dacarbazine because of
an AE).

Issue 10 OS medians/HRs for dacarbazine arm in BRIM-3 differ between Manufacturer’s Submission and those used by ERG

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

The ERG does not seem clear as
to where GSK has obtained their
OS data for the dacarbazine arm
in BRIM-3 (HR and median OS).

We suggest that a clearer explanation is
provided as to why there are differences in the
data presented within our submission and those
used by the ERG.

The manufacturer's submission
uses uncensored data as reported
in the NICE Guidance for
vemurafenib (TA 269 Dec 2012) i.e.
median OS for dacarbazine 10.3

Page 36 Change made

The BRIM-3 OS HR used in the
manufacturer’s ITC is the
uncensored result taken
directly from the vemurafenib






Original wording:

ERG report. Page 36. Section 4.3.2.

“The BRIM-3 OS HRs used in the
manufacturer’s ITC differ slightly from those
published by McArthur et al. This could be due
to differences in the analysis techniques that
were used to generate them.”

Proposed wording:

“The BRIM-3 OS HR used in the manufacturer’s
ITC is the uncensored result taken directly from
the vemurafenib NICE Guidance (TA 269). *

months (uncensored HR 0.76; 95%
Cl: 0.63-0.93).

The ERG has used data censored
at crossover as reported in the
recent publication by McArthur et al.
i.e. median OS for dacarbazine 9.7
months (censored HR 0.70; 95% CI:
0.57-0.87).

NICE Guidance (TA 269).

Issue 11 Number of treatment-related fatal AEs

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

The number of treatment related
fatal AEs in BREAK-3 requires
updating.

Original wording:

ERG report. Page 43. Section 4.5.

“Fatal AEs were rare and no fatal AEs relating
to study treatment were reported in any study .’

Proposed amendment:

Fatal AEs were rare and only one fatal AE
possibly related to study treatment were
reported.:

As of the December 2011 safety
data presented in the BREAK-3
CSR, no treatment-related fatal AE
had been reported in either the
dabrafenib or dacarbazine arm in
BREAK-3.

Although inadvertently not reported
in our submission, we wish to inform
you that according to updated safety
data from the June 2012 data cut,
one patient in the dabrafenib arm
had died due to fatal SAEs
(myocardial infarction/acute
coronary syndrome) considered
possibly related to study treatment
(Hauschild et al., 2013).

Page 43 Change made

Fatal AEs were rare and only
one fatal AE possibly related to
study treatment was reported.






Issue 12 PPS gain sensitivity analyses

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

It is not clear what the ICERs
presented in the section below are
comparing.

Page 68. Section 5.5.1.

“The importance of the large
estimated values for PPS gain
ascribed to dabrafenib becomes
clear from the sensitivity of the
manufacturer’s ICER to alternative
assumptions: if only 50% of the
PPS gain in the manufacturer’s
base case is considered realistic,
the ICER increases by about 45%
to over £70,000 per QALY gained;
if there is no additional survival
advantage from dabrafenib
beyond disease progression, the
ICER more than doubles to over
£120,000 per QALY gained.”

We propose that it is made clear that the
ICERSs presented are for dabrafenib versus
dacarbazine and that the respective ICERSs for
dabrafenib versus vemurafenib are provided.

It is not clear what these ICERSs are
comparing. Only ICERSs versus
dacarbazine are presented. These
may be perceived to be ICERs for
dabrafenib versus vemurafenib.

This is not a factual error.

Since only ICERS comparing
dacarbazine are given it is clear
what is being reported. The
section where this is written is
related to the base case model.

Adding ICERs for vemurafenib
would add confusion.

Issue 13 Assessment of parametric curve fit to trial data

Description of problem

Description of proposed amendment

Justification for amendment

ERG Response

In addition to AIC/BIC statistics,
an AUC (area under the curve)
analysis and visual inspection
were used in order to select

We propose that the wording is amended to
clarify that we also used an AUC analysis and
visual inspection.

As stated in the manufacturer’s
submission, AUC analysis and
visual inspection were also used to
choose the most appropriate

Pages 69
Changed to:

“The use of a log-normal






appropriate parametric functions.

This section of critique refers to
the trial segment of modelling and
does not use the tail of the
distribution.

This applies to the following section:

ERG report. Page 69. Section 5.5.1.

“The use of a log-normal distribution to
represent the trial survival data is based on
comparison of Akaike and Bayesian information
criteria scores (AIC/BIC). However, such a
comparison is not definitive as the basis for
choosing a parametric function as the
significance of small score differences is
difficult to interpret, and also assumes that the
‘true’ distribution is included in the set of five
candidate distributions being compared
(exponential, Weibull, log-normal, log-logistic
and gamma). In particular, the log-normal
distribution is known to exhibit a ‘long tail’ which
tends to exaggerate long-term survival.”

parametric function.

This section of critique refers to the
trial segment of OS modelling which
does not make use of the tail of the
curve. However, a long tailed
distribution such as the log normal
distribution may be appropriate in
cases where there are a proportion
of patients experiencing long term
benefits.

distribution to represent the trial
survival data is based on
comparison of Akaike and
Bayesian information criteria
scores (AIC/BIC) and
correspondence of AUC
estimates (Tables 130 & 131 of
MS). However, such a
comparison is not definitive as
the basis for choosing a
parametric function. The
significance of small AIC/BIC
score differences is difficult to
interpret, and also assumes
that the ‘true’ distribution is
included in the set of five
candidate distributions being
compared (exponential,
Weibull, log-normal, log-logistic
and gamma). For neither AUC
nor AIC/BIC is a single
functional form clearly superior
across all comparisons in the
manufacturer’s analyses, and
the log-normal distribution is
known to exhibit a ‘long tail’
which tends to exaggerate
long-term survival. A more
fundamental problem is that
using the full data set as the
basis for projecting the
experience of the minority of
patients still alive (at risk) at the
end of trial fails to recognise the
strong influence of survivor bias
altering the case-mix and risk






profile of long-term survivors
compared to the original
randomized population. This
can only be overcome by
concentrating curve-fitting on
the data (events) towards the
end of the trial. ”

Issue 14 cCalculation of dacarbazine cost

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The ERG states that the
manufacturer failed to recognise
that gender is an important factor
in calculating the average dose
and related cost of a medicine.

We propose the ERG acknowledge that the
manufacturer’'s approach took into account
weight and BSA distributions from BREAK-3.

ERG report. Page 84. Section 6.1.3.

“In estimating the acquisition cost of
dacarbazine the manufacturer has assumed
that BSA conforms to a log-normal distribution
with a mean of 1.926 and standard deviation of
0.224.

This is incorrect as BSA within the general
population conforms to a normal distribution
and, unlike body weight which is best
represented by the log-normal function. In
addition, the manufacturer has failed to
recognise that gender is an important factor
when calculating the average dose and related
cost of medication.”

Weight and BSA distributions were
taken from BREAK-3 so reflect the
age and sex distribution in the trial.

A log-normal distribution provided a

good fit to the BSA data.

Page 84
Changed to:

“In estimating the acquisition
cost of dacarbazine the
manufacturer has assumed that
BSA conforms to a log-normal
distribution with a mean of
1.926 and standard deviation of
0.224.

This is incorrect as BSA within
the general population and in
cancer chemotherapy
populations (ref Sacco **)
conforms to a normal
distribution, unlike body weight
which is best represented by
the log-normal function. In
addition, the manufacturer has
failed to recognise that






separate analysis by gender is
an important factor when
calculating the average dose
and related cost of medication.”
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1 SUMMARY

1.1 Scope of the submission

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 have been submitted to NICE from GlaxoSmithKline in support of the use of
dabrafenib (Tafinlar) for the treatment of advanced or metastatic BRAF"®*® mutation-positive
melanoma. In Europe, dabrafenib is licensed ‘for the treatment of adult patients with

unresectable or metastatic melanoma with a BRAF Y% mutation.’

1.2 Critique of the decision problem in the manufacturer’s submission

The patient population and intervention addressed in the manufacturer's submission (MS)
broadly reflects that in the NICE scope and for whom dabrafenib is licenced. However, the
ERG notes that relevant comparative evidence only exists for treatment naive patients and
hence the manufacturer presents clinical and cost effectiveness evidence to support the use
of dabrafenib for treatment-naive patients with BRAF"®®° mutation-positive melanoma.
Vemurafenib and dacarbazine are appropriate comparators to dabrafenib, being the current
standard of care and previous standard of care, respectively. Outcomes addressed in the
decision problem include overall survival (OS), progression-free survival (PFS), overall
response rates (ORRs), adverse events (AEs) and health-related quality of life (HRQoL).

These outcomes are standard in this disease area and are appropriate.

1.3 Summary of clinical effectiveness evidence submitted by the
manufacturer

The manufacturer presents direct and indirect clinical effectiveness evidence to support use
of dabrafenib. Direct evidence comes from BREAK-3, a phase Ill randomised controlled trial
(RCT) which compares dabrafenib to dacarbazine in treatment-naive patients with BRAF'®%°F
mutation-positive metastatic melanoma. Compared with dacarbazine, a statistically
significantly improvement in PFS (6.9 vs 2.7 months) but not OS (18.2 vs 15.6 months) was
reported; however, OS data are not yet fully mature and a large proportion of patients (57%)
crossed over from the control arm to receive dabrafenib on disease progression. Hence OS
data adjusted for the effects of crossover using the Rank Preserving Structural Failure Time
method (RPSFTM) were also reported. It was not possible to report the median RPSFTM
adjusted OS in months but the manufacturer noted that there was no statistically significant
difference between treatment arms (Hazard ratio [HR] 0.55,95% Confidence Interval [CI]:
0.21 to 1.43). This is to be expected as the RPSFTM maintains the p-value of the ITT analysis.
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(1) survival data from BREAK-3 are immature (the results are based on an interim analysis
with few deaths) (2) it is questionable whether dabrafenib is the same when received on
diagnosis as it is on disease progression (the assumption of a ‘common treatment effect’ is
required for the appropriate use of the RPSFTM) and (3) subsequent treatments received on

disease  progression in the dabrafenib and dacarbazine arms differ.

Both trials included in the ITC (BREAK-3 and BRIM-3) appear to be broadly similar in terms of patient
eligibility criteria. Patients with V600K were inadvertently enrolled into BRIM-3. However, a
potentially clinically meaningful baseline difference between the trials is that at baseline a
greater proportion of patients had lactate dehydrogenase (LDH) levels above the upper limit
of the normal range in both arms of BRIM-3 than either arm of BREAK-3. This may have had
a negative impact on the prognosis of patients in BRIM-3 compared to patients in BREAK-3.
Indeed, the ERG notes that the unadjusted median OS for the dacarbazine arm of BRIM-3 is
lower than that of BREAK-3.

The ERG questions the validity of the approach used to conduct the ITC as key underlying
assumptions are not met. Specifically, constant HRs for both PFS and OS data within both
the BREAK-3 and BRIM-3 trials are not evident while comparison of dacarbazine OS data
between the two trials indicates that constant proportion hazards are not supported
(p<0.001). Hence the ERG does not believe there is sufficient evidence to support the

results of the comparison between dabrafenib and vemurafenib.

1.5 Summary of cost effectiveness evidence submitted by the
manufacturer

The manufacturer developed a de novo partitioned survival model. It was constructed in
Microsoft Excel and structured using three patient health states (Progression-free, Post
progression and Death). Variants of this model structure have been used in the modelling of
metastatic oncology for a number of previous NICE Single Technology Appraisals. Three

treatment options were considered - dabrafenib, vemurafenib and dacarbazine.

Progression-free survival and OS for dabrafenib were modelled using parametric survival
functions fitted to BREAK-3 trial data. Hazard ratios, based on BREAK-3 trial data for
dacarbazine and generated by the ITC for vemurafenib, were used to project survival up to
the end of the 10-year model period. In the case of dacarbazine, the RPFSTM adjusted HR
from BREAK-3 was used to project OS. For the remaining 20 years of the model timeframe,

UK general population mortality data were used. Trial data have not been used directly in the
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ORR was also assessed by independent review, and results from this assessment were
provided in the CSR.* Again, these results were only available for the December 2011 data-
cut. Confirmed ORRs were lower for independent review (50% vs 6%, dabrafenib vs
dacarbazine) than those reported by investigator assessment (53% vs 19%, dabrafenib vs

dacarbazine).

4.2.6 Results when adjusting for confounding due to treatment
switching

Participants of the BREAK-3? study were allowed to crossover from the dacarbazine arm to
the dabrafenib arm when their disease had progressed; patients in both arms also received
other second-line treatment at disease progression. At the time of the analysis, it is reported
in the MS® that 86 (57%) crossed over from dacarbazine to dabrafenib. In a clinical trial,
when patients are allowed to crossover to a different treatment, a simple ITT analysis of OS
may underestimate the incremental difference in effect between the intervention and the
comparator arms if any effect of this additional treatment is not taken into account. In the
MS? the manufacturer has highlighted that the optimal method to adjust for the effect of
crossover in survival analyses in RCTs remains an area of academic debate, with each

approach having different advantages and limitations.

The manufacturer employed a team from the University of Sheffield to consider the potential
effect of crossover in the BREAK-3? study (results from a range of possible approaches are
shown in Table 26 of the MS® and reproduced here in Error! Reference source not
found.). The team concluded that the most appropriate crossover adjustment technique to
use on the dacarbazine OS data from the BREAK-3? trial was the treatment group Rank
Preserving Structural Failure Time method (RPSFTM). However, in a report prepared for the
manufacturer by external consults,® it is concluded that the results of the RPFSTM

analyses:

The ERG agrees with the main conclusions of the authors of this report.*® The ERG

highlights the three key points regarding the use of the RPSFTM model for consideration of
the effect of crossover in the BREAK-3? study.

First, survival data from the BREAK-3? study are immature; the results are based on an

interim analysis with few deaths.
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2, Using the earlier data-cuts ensures comparability of follow-up times across the two

trials (see Table 1 for details).

Table 1: Comparison of data-cuts

BREAK-3® ] BRIM-3"

December 2012 February 2012
Proportion of patients who 57% [ 34%
crossed over
Median follow-up (control 12.7 [ ] 95
arm) in months
Median follow-up 15.2 [ ] 12.5

(treatment arm) in months

Median OS values and the HRs used in the manufacturer's ITCs are presented in Error!

Reference source not found.. The BRIM-3 OS HR used in the manufacturer’'s ITC is the

uncensored result taken directly from the vemurafenib NICE Guidance (TA 269). The ERG

also notes that the unadjusted median OS for the dacarbazine arms of BREAK-3® and

BRIM-3! appear to differ. This may be indicative of differences in the patient population (see

section Error! Reference source not found.) and/or differences in subsequent treatment

received following disease progression in the two trials. Post-progression treatment is not

reported for BRIM-3" but in a response to the first ACD for vemurafenib, the manufacturer of

vemurafenib noted second-line use of ipilimumab in the dacarbazine arm was 19%.%" In

BREAK-3,% the ERG note that 3% of dacarbazine patients received subsequent ipilimumab.
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4.5 Critique of the adverse events data

A summary of general AE data from all relevant dabrafenib®*>*® and vemurafenib® studies
(RCTs and non-RCTs) is presented in Error! Reference source not found.. Most patients
receiving dabrafenib, dacarbazine or vemurafenib experienced at least one AE. The majority
of AEs were deemed to be treatment-related, particularly those experienced by patients
receiving dabrafenib or vemurafenib. Adverse events leading to treatment discontinuation
were relatively rare in all studies, except in the vemurafenib arm of BRIM-3" where these
were reported to occur in around a quarter of all patients at the original data-cut (December
2010) presented in the MS for vemurafenib.”® However, the ERG notes that a conference
presentation®® from an later data-cut (March 2011), cited by in the GlaxoSmithKline MS,’
reports the treatment discontinuation rate for vemurafenib to be much lower (7%). Dose
modification was not required for the majority of AE cases for any drug and permanent
discontinuations due to AEs were infrequent. The highest incidence of Grade 3+ AEs was
reported for patients in the BRIM-3" trial who received vemurafenib (50%). The ERG notes
that, compared with BREAK-3? a lower proportion of Grade 3+ AEs were reported for
patients in the BRIM-3* trial who were treated with dacarbazine (30% vs 42%, respectively).
The incidence of Serious adverse evebts (SAEs) were reported to be highest for
vemurafenib (33%) and lowest for dacarbazine (16%), both in BRIM-3.* Serious adverse
events related to treatment were only reported in the dabrafenib studies,?>??® being higher in
the dabrafenib arms (15% to 23%) than the dacarbazine arm (3%). Fatal AEs were rare and
only one fatal AE possibly related to study treatment was reported. Within the MS? the

manufacturer also cites its systematic review report®

which includes findings from an ITC of
AE data in which dabrafenib was compared with other treatments, including vemurafenib. No
significant differences between dabrafenib and vemurafenib were reported for any of the

general AEs summarised in Error! Reference source not found..

The most common (25%) non-serious AEs from BREAK-3? reported in Table 39 of the MS®
are summarised in Error! Reference source not found. alongside those from BRIM-3!
extracted by the ERG. The ERG cautions that the different types of AEs reported (all
common, non-serious vs all-Grade) mean that the incidences of AEs are not directly
comparable. Nevertheless, based on these data, the ERG notes that the most common
(225%) AEs associated with both dabrafenib and vemurafenib were hyperkeratosis,
arthralgia, headache, alopecia, nausea and skin papilloma. Pyrexia was experienced by
>25% of patients with dabrafenib but not 225% of patients with vemurafenib whereas the
opposite was true for fatigue, photosensitivity, rash, diarrhoea and pruritis. The most
common AEs (225%) associated with dacarbazine were nausea, vomiting, fatigue, asthenia

and constipation. Results from the ITC showed that dabrafenib was associated with
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significantly fewer incidences of diarrhoea, nausea, and photosensitivity/phototoxicity in

comparison to vemurafenib.*?
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Complex model structure for survival

To provide lifetime estimates of cost effectiveness, the manufacturer of dabrafenib has

adopted a complex model structure for representing patient survival involving three phases:

Phase 1 - from randomisation until 1.8 years (96 weeks) a parametric model of
BREAK-3? trial dabrafenib survival data based on a log-normal distribution is applied,
modified by a HR (1.16 for vemurafenib and 1.82 for dacarbazine) to represent the
survival associated with the comparator treatments

Phase 2 - from 1.8 years to 10 years a parametric model, based on a log-logistic
distribution calibrated from 10 year AJCC registry data,® is applied to survivors at
time 1.8 years and is applied equally to dabrafenib, vemurafenib and dacarbazine
treated patients

Phase 3 - from 10 to 30 years, survival is estimated separately for each treatment
arm by applying UK life table mortality rates to those surviving at 10 years.

This complex approach to modelling long-term survival involves a number of assumptions.

Critique of Phase 1 assumptions:

The use of the dabrafenib parametric model as the basis for modelling survival in the
comparator arms is also vulnerable to challenge as this approach relies heavily on
belief in a) the suitability of the parametric function chosen to model dabrafenib and
b) the ability of this function to represent survival for the comparator treatments. The
approach also assumes that hazards are proportional across all three treatments.
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Substituting these ERG estimates for OS in the manufacturer’'s model results in a large
reduction in the incremental life years (-68.3%) and incremental QALYs gained per patient (-
35.7%), but a smaller decrease in incremental cost per patient (-11.4%). The net result is
that the ICER for dabrafenib vs dacarbazine increases from £49,019 to £99,560 per QALY

gained.

6.1.3 Minor issues

Dacarbazine drug acquisition and administration costs
In estimating the acquisition cost of dacarbazine the manufacturer has assumed that BSA
conforms to a log-normal distribution with a mean of 1.926 and standard deviation of 0.224.

average'dose and related cost of imedication The ERG has re-estimated the cost of

dacarbazine assuming the same gender balance as in the BREAK-3? trial (101 females: 149

males) and average UK patients’ chemotherapy BSA values for a similar age range
(females: mean BSA 1.726, standard deviation 0.182; males: mean BSA 1.929, standard
deviation 0.197%). In addition, the most recently reported eMIT®® prices for dacarbazine have
been applied in the most efficient manner across the population BSA range to achieve a
more accurate overall mean cost per dose of £35.79 in place of the manufacturer’'s estimate
of £58.36 per dose.

The cost of dacarbazine administration has been updated using the most recent NHS

Reference Costs 2012/13,* resulting in an increase from £203.16 to £214.16 per dose.

The net effect of these parameter value changes is to increase the incremental cost by £86

per patient, and the ICER for dabrafenib vs dacarbazine by £87 per QALY gained.

Cost of additional lines of chemotherapy

The manufacturer’s base case analysis features different mean costs of subsequent lines of
chemotherapy (PSACT) for patients treated with dabrafenib and dacarbazine, based on the
number of such treatments recorded in the BREAK-3 trial. The totals in the two trial arms are
small (38 among 248 patients), and do not suggest a statistically significant difference.
Appendix 10.2 of the MS? records:

‘The validity of the approach outlined above to incorporating PSACT costs into the
model was explored with experts during an advisory board meeting. They commented
that it would be appropriate not to include any PSACT costs given that in UK practice
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Table 26 Cost-effectiveness results with ERG modifications to manufacturer’s base case

Dabrafenib Dacarbazine Incremental ICER

Model scenario & revisions

Cost QALYs Life years Cost QALYs Life years Cost QALYs Life years £/QALY
Manufacturer’s base case £70,968 2.615 4.831 £22,366 1.624 2.929 +£48,603 +0.992 +1.902 £49,019
Dacarbazine treatment costs £70,968 2.615 4.831 £22,280 1.624 2.929 +£48,689 +0.992 +1.902 £49,106
Common PSACT costs £70,968 2.615 4.831 £19,344 1.624 2.929 +£51,624 +0.992 +1.902 £52,066
ERG PFS model £74,137 2.621 4.831 £22,461 1.628 2.929 +£51,676 +0.993 +1.902 £52,035
ERG OS model £65,815 1.672 2.567 £20,138 1.213 1.825 +£45,677 +0.459 +0.742 £99,560
Base case + cost revisions £70,968 2.615 4.831 £19,258 1.624 2.929 +£51,710 +0.992 +1.902 £52,153
rBe?/Siseigﬁze +costand survival | g6q o4 1.678 2567 £17,119 1.217 1.825 +£51,905 | +0.460 §OWaz | £112,727

ICER=incremental cost effectiveness ratio; QALY=quality-adjusted life year
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Executive summary

Background

The incidence of melanoma is increasing worldwide. In the UK, there are about 12,800 new
melanoma diagnoses each year and in 2010, 2,203 people died from the disease. An
activating mutation of the BRAF  protein in the mitogen-activated protein kinase (MAPK)
pathway, which plays a critical role in regulating normal cell growth, differentiation and
survival, has been identified as driving the development of approximately 50% of
melanomas.

Dabrafenib —the technology
Dabrafenib (Tafinlar®) is a reversible, ATP-competitive inhibitor that selectively inhibits
BRAF'*® kinase activity.

Dabrafenib was granted a marketing authorisation by the European Medicines Agency
(EMA) on 26th August 2013, and made commercially available in the UK on 1st January
2014. Dabrafenib is indicated as monotherapy for the treatment of adult patients with
unresectable or metastatic melanoma with a BRAFY®® mutation.

Dabrafenib is an oral therapy, available as 50mg and 75mg hard capsules. The
recommended starting dose for dabrafenib is 150mg (two x 75mg capsules) twice daily; a
total maximum daily dose of 300mg. Dabrafenib is taken continuously until the patient no
longer derives benefit or develops unacceptable toxicity. Management of adverse reactions
may require dose reduction or treatment interruption or discontinuation according to its
adverse event profile. The list price of dabrafenib monotherapy is £1,400 per 28 x 75mg
pack and £933.33 per 28 x 50mg pack.

Confirmation of BRAF'*® mutation status using a validated test is required to select patients
for treatment with dabrafenib. Due to UK-wide availability of vemurafenib, an alternative
BRAF inhibitor, BRAF testing facilities are now part of routine management for patients with
advanced/metastatic melanoma.

Comparators

The current standard of care for patients with BRAF*® mutation-positive metastatic
melanoma is vemurafenib, which was licensed in February 2012 and recommended by NICE
in December 2012, largely replacing dacarbazine. It is estimated that 92% of eligible patients
in the UK are currently receiving vemurafenib, therefore this treatment is considered the
main comparator for this appraisal. Dacarbazine was specified as a comparator in the scope
for this appraisal and forms the comparator arm of the phase Il trial for dabrafenib. Although
dacarbazine is not expected to be widely used in this setting, results versus dacarbazine are
presented as they allow comparisons with the appraisal of vemurafenib.

Clinical efficacy

A systematic review was undertaken to identify clinical evidence for dabrafenib and its
comparators (vemurafenib and dacarbazine) as first-line treatments for patients with
BRAF"®% mutation-positive metastatic melanoma. BREAK-3, which compared dabrafenib
versus dacarbazine provides the main evidence for dabrafenib. BRIM-3, which compared
vemurafenib monotherapy versus dacarbazine was incorporated into indirect treatment
comparisons (ITCs) with dabrafenib to allow comparisons between dabrafenib and
vemurafenib.

* BRAF: serine/threonine-protein kinase B-Raf





In BREAK-3, a high proportion of patients crossed over upon progression from the control
arm to receive dabrafenib. It is likely, therefore, that the true treatment impact of dabrafenib
on overall survival (OS) was under-estimated. Statistical methods to adjust for this
confounding were applied and the Rank Preserving Structural Failure Time Model (RPSFT)
was deemed the most robust approach for this dataset.

Key outcomes for dabrafenib are summarised in Table 1 below.

Table 1. Key outcomes from BREAK 3 (ITT population)

Dabrafenib monotherapy (BREAK-3 -
BRF113683); NCT01227889
Latest PFS cut-off; 25 Jun 2012
OS update; 18 Dec 2012
Dabrafenib Dacarbazine
150mb b.d. 1000mg/m?
(N=187) (N =63)
Primary PFS;. mont}‘(])s 6.9 (5.2, 90) 2.7 (1.5, 3.2)
outcome(s) & Median (95% CI)
measures
HR (95% Cl); p-value 0.37 (0.24, 0.58); p<0.0001
OS; months
Median (95% CI) 18.2 (16.6, NR) 15.6 (12.7, NR)
ITT HR (95% CI)
Secondary P-value 0.76 (0.48, 1.21)  p=not significant
outcome(s) & 57
measures Crossover (%)
RPSFT-adjusted HR 0.55 (0.21, 1.43)
(95% ClI)

Dabrafenib has shown significantly improved efficacy compared to dacarbazine in the
BREAK-3 study. Median PFS was 6.9 months for dabrafenib compared to 2.7 months for
dacarbazine. Dabrafenib was associated with a statistically significant reduction in the
relative risk for progression or death of 63%. Median overall survival for dabrafenib was also
improved versus dacarbazine (18.2 months versus 15.6 months) but this was not statistically
significant, as is evidenced by the wide confidence intervals. Adjustment for crossover
suggests a reduction in the risk of death verus dacarbazine of 45%, although the confidence
intervals remain wide because the RPSFT method utilises the p-value from the ITT
population.

The results of BREAK-3 confirm that dabrafenib is an effective treatment which significantly
improves PFS. Dabrafenib is also associated with clinically relevant reductions in the risk of
death versus dacarbazine

Comparative efficacy

There are no head-to-head data for dabrafenib versus vemurafenib therefore indirect
treatment comparisons (ITCs) were necessary. This was deemed appropriate given the
similarity of the underlying trials. Results of the ITCs for PFS and OS outcomes are
summarised in Table 2 below and are utilised in the economic base case. Dabrafenib
demonstrated comparable PFS and OS when indirectly compared with vemurafenib,
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evidenced by confidence intervals that cross one. The impact of assuming a class effect was
therefore explored through sensitivity analysis in the economic modelling.

Table 2. ITC PFS and OS HRs for dabrafenib versus vemurafenib

Treatment Control PES HR (95% CI) | OS HR* (95% CI)

Dabrafenib Vemurafenib | 0.97 (0.59-1.60) 0.86 (0.32-2.29)

HR<1 is in favour of treatment
*Analyses use crossover-adjusted OS HRs (RPSFT method), including for vemurafenib (BRIM-3 allowed patients to crossover
from dacarbazine upon progression and RPSFT adjustment of OS results was undertaken as part of the NICE appraisal)

Safety

Dabrafenib is associated with a manageable safety profile. Notably, pyrexia was common
with dabrafenib, although the maximum severity of pyrexia in BREAK-3 was Grade 3 which
occurred in only 3% of patients.® Although there are no head-to-head data, dabrafenib
appears to be associated with less phototoxicity and a lower incidence of certain types of
hyperproliferative skin toxicities than vemurafenib. Photosensitivity can have a significant
effect on quality of life™>*” and is not common with dabrafenib.

Economic evaluation

A three state partitioned survival model (progression-free survival (PFS), post-progression
survival (PPS) and death) projected the expected clinical and economic outcomes for
previously untreated BRAF"®*® mutation-positive metastatic melanoma patients assumed to
receive treatment with dabrafenib, vemurafenib or dacarbazine. This approach is common in
HTAs of oncology treatments and was chosen as it was most suited to the underlying clinical
data. A 30-year time horizon was employed to represent a lifetime and the base case
assumes no additional benefit of experimental treatment over control beyond the end of
follow-up in BREAK-3.

Empirical data from the BREAK-3 study were the starting point for modelling. PFS and OS
for vemurafenib were modelled as proportional hazards versus PFS and OS for dabrafenib,
utilising results from the indirect treatment comparison (OS adjusted for cross-over).
Outcomes were measured in terms of quality adjusted life years (QALYSs) based on
individual residual life expectancy data and health related quality of life (EQ-5D) assessed in
BREAK-3. The incremental cost components were BRAF testing, drug acquisition costs,
drug administration costs, pre- and post-progression monitoring/ supportive care costs, costs
of treating adverse events and the costs of post-study anti-cancer therapies.

Patient access scheme (PAS)

GSK has submitted a patient access scheme to PASLU to support this submission. The
impact of the proposed scheme has been incorporated into the base case assessments and
is reported alongside results using the dabrafenib list price.

Results

Base case pairwise and incremental results using the dabrafenib list price and PAS price are
provided in Tables 3-6.

At its list price dabrafenib is associated with ICERs of || GcCNCNGGGEEEEEE <rsus

dacarbazine and vemurafenib respectively. Probabilistic sensitivity analysis demonstrates
that dabrafenib, at a threshold of £30,000/QALY, would be cost-effective in 1% of cases
versus dacarbazine and in 24% of cases versus vemurafenib.
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Base case results incorporating the PAS for dabrafenib found dabrafenib to be marginally
more effective (JJilp) but also marginally more costly [JJilif than vemurafenib, resulting in
an ICER versus vemurafenib of £11,028/QALY. Dabrafenib is more costly as a result of its
slightly longer PFS which results in a longer treatment duration and greater treatment costs.
In a sensitivity analysis where a class-effect was assumed (equal PFS and OS), dabrafenib
was associated with similar costs || | | |} Il and equal QALYs to vemurafenib. This small
difference in cost is attributable to differences in the cost of treating adverse events.
Probabilistic sensitivity analysis for the base case suggested that at a threshold of
£30,000/QALY, dabrafenib would be cost-effective versus vemurafenib in 56% of cases.

The base case ICER for dabrafenib (at its PAS price) versus dacarbazine (a comparison that
meets end of life criteria) was £49,019/QALY. This is within the range of ICERs deemed
most plausible by the appraisal committee during the appraisal of vemurafenib.

Table 3. Base case results (list price)

Dabrafenib Dacarbazine | Vemurafenib

Technology - - -
acquisition cost

Other costs - - -
Total costs - - -
Difference in total - - -
costs

LYG | H 1
LYG difference - - -
QALYs I H 1
QALY difference - - -
ICER || ] 1

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER,
incremental cost-effectiveness ratio

Table 4: Base case results (PAS price)

Dabrafenib Dacarbazine | Vemurafenib
Technology - - -
acquisition cost
Other costs - - -
Total costs I [ I
Difference in total - - -
costs
LYG || ] 1
LYG difference - - -
QALYs ] ] N
QALY difference - - -
ICER N/A £49,019 £11,028

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER,
incremental cost-effectiveness ratio

Table 5. Incremental cost-effectiveness results (list price)
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Technology (and
comparators)

Total cost

Total
QALY

Incremental
cost

Incremental
QALY

ICERSs versus
baseline

Incremental
analysis

Dacarbazine

Vemurafenib

Dabrafenib

Table 6. Incremental cost-effectiveness results (PAS price)

Technology (and Total cost Total Incremental Incremental ICERS versus Incremental
comparators) QALY cost QALY baseline analysis
Dacarbazine N/A
[ || | [ N/A
Vemurafenib
I | . . £60,980 £60,980
Dabrafenib
Extended
[ £49,019 Dominance

QALY, quality-adjusted life year; ICERs, incremental cost-effectiveness ratios

Conclusion

Dabrafenib is an effective treatment that significantly improves PFS and is associated with
clinically relevant reductions in the risk of death versus dacarbazine. Results of indirect
treatment comparisons demonstrate comparable PFS and OS benefits to those achieved
with vemurafenib, the current standard of care. A positive recommendation for dabrafenib
will provide patients and clinicians with the choice of a cost-effective BRAF inhibitor that
offers a different side effect profile to the current standard of care, at negligible additional

cost to the NHS.
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Section A — Decision problem

1 Description of technology under assessment

1.1 Give the brand name, approved name and, when appropriate,
therapeutic class. For devices, provide details of any different

versions of the same device.

The following technology is under assessment:
Generic name: dabrafenib (mesilate)

Brand name: Tafinlar®

Approved name: Tafinlar® 50mg and 75mg hard capsules

Therapeutic class: Antineoplastic agents — Protein kinase inhibitor. ATC Code:
LO1XE15.

1.2 What is the principal mechanism of action of the technology?

The mitogen-activated protein kinase (MAPK) pathway (also known as the RAS/RAF/
MEK/ERK pathway) plays a critical role in regulating normal cell growth,
differentiation and survival. Dysregulation of this pathway due to genetic mutations or
modifications that cause its constitutive activation contribute to the development of
many cancers.™* Approximately 50% of melanoma cases are believed to be caused
by a mutation of a BRAF protein on the MAPK pathway which results in constitutive
activation of the pathway.

Dabrafenib is an orally bioavailable, reversible, ATP-competitive inhibitor that
selectively inhibits BRAF*® kinase activity. The mutated BRAF*® enzyme is found
in around half of malignant melanomas where it drives abnormal proliferation and
promotes cell survival.®*
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Figure 1 Mitogen-activated protein kinase (MAPK) signalling pathway

1.3 Does the technology have a UK marketing authorisation/CE marking
for the indications detailed in this submission? If so, give the date
on which authorisation was received. If not, state current UK
regulatory status, with relevant dates (for example, date of
application and/or expected approval dates).

Dabrafenib was granted marketing authorisation by the European Medicines Agency

(EMA) on 26th August 2013 for treatment in monotherapy for adult patients with
unresectable or metastatic melanoma with a BRAF'®%° mutation.

1.4 Describe the main issues discussed by the regulatory organisation
(preferably by referring to the [draft] assessment report [for
example, the EPARY]). If appropriate, state any special conditions
attached to the marketing authorisation (for example, exceptional

circumstances/conditions to the marketing authorisation).

Overall, the EMA considered that the BREAK-3 pivotal trial for dabrafenib
monotherapy was appropriately designed and while there were no dose-finding trials,
the rationale for the dose selection was accepted. The EMA concluded that a
clinically relevant effect of dabrafenib was shown in BRAF"®® mutation-positive
patients with unresectable or metastatic melanoma. PFS results were considered to
be robust and consistent in all sensitivity and subgroup analyses. The overall toxicity
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profile was deemed acceptable and the related SAEs considered being mostly
manageable. Dabrafenib is restricted to use in patients with BRAF"®® mutation-
positive disease as safety and efficacy has not been established in BRAF wild-type
melanoma.

15 What are the (anticipated) indication(s) in the UK? For devices,
provide the (anticipated) CE marking, including the indication for
use.

Dabrafenib is indicated in monotherapy for the treatment of adult patients with
unresectable or metastatic melanoma with a BRAF"*®° mutation.
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1.6 Please provide details of all completed and ongoing studies from which additional evidence is likely to be available in the

next 12 months for the indication being appraised.

The following table provides details of current ongoing trials relating to the above indications:

Trial Study design Intervention Comparator Population Endpoints Status Publication/Presentation
number/name
BREAK-3 Phase I Dabrafenib Dacarbazine Patients with 1% PFS Ongoing Hauschild et al.
150mg b.d. 1000mg/m2 previously (investigator- Lancet 2012°
BRF113683 Open-label (n=187) every 3 weeks untreated assessed) Latest clinical (Clinical data cut-off: 19
(n=63) metastatic (stage cut-off: Dec Dec 2011)
NCT01227889 Randomised IV or 2% PFS 2012
unresectable (independent
stage Illg review); OS, Hauschild et al. Abstract
BRAF 65 ORR; DOR; #9013. American Society
mutation positive | HRQoL; safety & | Final OS of Clinical Oncology,
melanoma tolerability analysis to be 2013° (Clinical data cut-
conducted off: 25 June 2012, Dec
when 70% of 2012)
subjects have
died.
BRF113220 Phase Il Dabrafenib Dabrafenib Patients with 1% PFS, ORR, Part D ongoing Flaherty et al.
(Part C) 150mg b.d. plus | 150mg b.d. BRAF600EK. DoR, incidence NEJM 2012’
Open-label Trametinib 2mg | (n=54) mutation positive | of SCC, safety Clinical cut-off (Clinical data cut-off: 31
NCT01072175 o.d. metastatic for final analysis | May 2012)
4-part study (n=54) melanoma, with 2% 0s, of part C: 31
up to one prior pharmaco- May 2012. Daud et al. Society of
Part C Dabrafenib chemotherapy kinetics Updated OS Melanoma Research,
(randomised) 150mg b.d. plus for advanced/ analysis in 29 2013.8 (Clinical data
Trametinib 1mg m_etastatlc March 2013 cut-off: 29 March 2013)
o.d. disease
(n=54)
COMBI-D Phase Il Dabrafenib Dabrafenib Patients with 1% PFS Ongoing N/A
150mg b.d. plus | 150mg b.d. previously (investigator-
MEK115306 Double-blind Trametinib 2mg plus untreated assessed) Headline
o.d. Placebo metastatic (stage interim results
NCT01584648 Randomised (n=211) (n=212) IV or 2°. 0S, ORR; (Aug 2013 cut
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unresectable
stage lll
BRgAFVGgOE/K-
mutation positive
melanoma

DoR; safety &
tolerability

Exploratory:
HRQoL;
pharmaco-
kinetics;
biomarkers

off) — Jan 2014
Further interim
data release
planned May
2014;

Median OS
data expected
in 2015

Key: PFS=Progression-free survival; DoR=Duration of response; HRQoL=Health-related quality of life; ORR=Objective response rate; OS=Overall survival; SCC = squamous cell carcinoma.
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1.7 If the technology has not been launched, please supply the
anticipated date of availability in the UK.

Dabrafenib monotherapy was made commercially available in the UK on 1% January
2014.

1.8 Does the technology have regulatory approval outside the UK? If so,

please provide details.

On 29" May 2013, the FDA approved dabrafenib under the brand name Tafinlar® for
use as a single-agent for the treatment in monotherapy of patients with unresectable
or metastatic melanoma with a BRAF'*®F mutation as detected by an FDA-approved
test. Dabrafenib was also approved by Health Canada on July 24", 2013 and in
Australia by the Therapeutics Goods Administration (TGA) on 3™ September 2013 for
patients with BRAF'®® mutation-positive unresectable or metastatic melanoma.

1.9 Is the technology subject to any other form of health technology
assessment in the UK? If so, what is the timescale for completion?

GSK expects to make a submission for dabrafenib in BRAF®®® mutation-positive
unresectable/metastatic melanoma to the Scottish Medicines Consortium (SMC)
during Q3 2014, to allow guidance on the use of the product to be issued to NHSIS

during Q4 2014.
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1.10

pharmaceutical is not yet known, provide details of the anticipated unit

cost, including the range of possible unit costs.

Table Al Unit costs of technology being appraised

Pharmaceutical formulation

Hard capsules (Opaque dark red 50mg; Opaque dark pink 75mg)

Acquisition cost (excluding
VAT)

NHS list price dabrafenib: 28 day supply @ £5,600 (28x75mg: £1,400 |
28x50mg: £933.33)

Method of administration

Oral. Capsules should be swallowed whole with water; not be chewed or
crushed and taken at least 1 hour before or 2 hours after a meal; leave an
internal of ~12 hours between doses and take at similar times each day

Doses

Recommended starting dose: 150mg (two x 75mg capsules) twice daily.
Total daily dose = 300mg

Dosing frequency

Twice daily

Average length of a course of
treatment

Taken continuously until the patient no longer derives benefit or the
development of unacceptable toxicity

Average cost of a course of
treatment

Anticipated average interval
between courses of
treatments

N/A. One course per patient, taken continuously until the patient no
longer derives benefit or the development of unacceptable toxicity

Anticipated number of repeat
courses of treatments

Repeat courses are not anticipated; patients are treated until they no
longer derive benefit or develop unacceptable toxicity

For pharmaceuticals, please complete the table below. If the unit cost of the

Dose adjustments

Management of adverse reactions may require dose reduction, or
treatment interruption or discontinuation.

Table 1: Recommended dabrafenib dose level reductions

Dose Level Dose/Schedule
Full dose 150 mg b.d.
First reduction 100 mg b.d.
Second reduction 75 mg b.d.
Third reduction 50 mg b.d.
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Table 2: Dabrafenib dose modification schedule based on the grade of

any AEs

Grade (CTC-AE)*

Recommended dabrafenib dose
modifications

Grade 1 or Grade 2
(Tolerable)

Continue treatment and monitor as
clinically indicated

Grade 2 (Intolerable) or
Grade 3

Interrupt therapy until toxicity is grade 0-1
and reduce by one dose level when
resuming therapy

Grade 4

Discontinue permanently, or interrupt
therapy until grade 0-1 and reduce by one
dose level when resuming therapy

* The intensity of clinical adverse events graded by the Common
Terminology Criteria for Adverse Events (CTC-AE) v4.0

When an individual’s adverse reactions are under effective management,

dose re-escalation following the same dosing steps as de-escalation may
be considered. Dose should not exceed 150mg twice daily.

Dose modifications or interruptions are not recommended for adverse
reactions of cutaneous squamous cell carcinoma (cuSCC) or new primary

melanoma.

Therapy should be interrupted if the patient’s temperature is 238.5°C.
Patients should be evaluated for signs and symptoms of infection.

Further details are provided in the dabrafenib SmPC relating to specific

AE management.
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1.11 For devices, please provide the list price and average selling price.
If the unit cost of the device is not yet known, provide details of the
anticipated unit cost, including the range of possible unit costs.

Not applicable.

1.12 Are there additional tests or investigations needed for selection, or

particular administration requirements for this technology?
Dabrafenib is a targeted therapy for the treatment of BRAF*®° mutation-positive
unresectable or metastatic melanoma. BRAF"®® mutations are found in
approximately 50% of melanomas™. Before taking dabrafenib, patients must have
confirmation of BRAF'*° mutation status using a validated test.

1.13 Is there a need for monitoring of patients over and above usual

clinical practice for this technology?

Since dacarbazine was the standard of care for treatment of metastatic melanoma at
the time that the BREAK-3 study was conducted, and therefore the most appropriate
comparator treatment versus dabrafenib, we will first explore the additional
monitoring requirements for dabrafenib over that of dacarbazine. The emergence of
vemurafenib as the new standard of care in recent years has revealed some
similarities in the side effect profile to that of dabrafenib, plus some important
differences, which we will also discuss in turn below.

The Summary of Product Characteristics for dabrafenib highlights the specific
monitoring requirements below as special warnings and precautions.

Some of the adverse events with dabrafenib that may overlap with vemurafenib, but
that are not specified as special warnings and precautions with dacarbazine,
include:***?

e Cases of cutaneous squamous cell carcinoma (including keratoacanthoma) have
been reported in patients treated with dabrafenib. It is recommended that skin
examination be performed prior to initiation of therapy with dabrafenib and
monthly throughout treatment and for up to six months after treatment for cuSCC.
Monitoring should continue for 6 months following discontinuation of dabrafenib
or until initiation of another anti-neoplastic therapy

¢ New primary melanomas have been reported in dabrafenib clinical trials.
Monitoring for skin lesions should occur as described for cuSCC. Patients should
also be monitored for non-cutaneous malignancy during therapy as clinically
appropriate, following initial head and neck examinations and chest/abdominal
CT scans prior to initiation of therapy

¢ Ophthalmologic reactions, including uveitis and iritis have been reported.

Patients should be routinely monitored for visual signs and symptoms (such as,
change in vision, photophobia and eye pain) while on therapy
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o QT prolongation: One subject in the integrated safety population experienced a
QTcB > 500 ms and only 3 % experienced worst-case QTc prolongation of > 60
msec. Electrocardiogram (ECG) and electrolytes (including magnesium) must be
monitored in all patients before treatment with dabrafenib, after one month of
treatment and after dose modification. Further monitoring is recommended in
particular in patients with moderate to severe hepatic impairment monthly during
the first 3 months of treatment followed by every 3 months thereafter or more
often as clinically indicated. Initiation of treatment with dabrafenib is not
recommended in patients with QTc > 500 msec. If during treatment the QTc
exceeds 500 msec, dabrafenib treatment should be temporarily interrupted,
electrolyte abnormalities (including magnesium) should be corrected, and
cardiac risk factors for QT prolongation (e.g. congestive heart failure,
bradyarrhythmias) should be controlled. Re-initiation of treatment should occur
once the QTc decreases below 500 msec and at a lower dose as described in
Table 2. Permanent discontinuation of dabrafenib treatment is recommended if
the QTc increase meets values of both > 500 msec and > 60 msec change from
pre-treatment values

The use of dabrafenib for BRAF'*® mutation-positive metastatic melanoma is
unlikely to require additional monitoring beyond that associated with the use of the
BRAF-inhibitor, vemurafenib. This monitoring would generally require regular patient
review during the time period when the treatment is being administered as cycles of
therapy, as would be customary for any treatment for cancer, and in particular when
compared to the management of vemurafenib therapy. Therefore there should be no
extra cost consideration when managing patients under tretament with dabrafenib
compared to vemurafenib.

Specific monitoring requirements associated with dabrafenib that are not specified as
special warnings and precautions with vemurafenib, include:*?
13

e Pancreatitis has been reported in dabrafenib-treated subjects. Unexplained
abdominal pain should be promptly investigated to include measurement of
serum amylase and lipase. Patients should be closely monitored when re-
starting dabrafenib after an episode of pancreatitis.

e Fever has been reported in clinical trials. In 1 % of patients in clinical trials,
serious non-infectious febrile events were identified as fever accompanied by
severe rigors, dehydration, hypotension and/or acute renal insufficiency or pre-
renal origin in subjects with normal baseline renal function. The onset of these
serious non-infectious febrile events was typically within the first month of
therapy. Patients with serious non-infectious febrile events responded well to
dose interruption and/or dose reduction and supportive care.

There are certain toxicities associated with vemurafenib that currently do not appear

to be shared with dabrafenib as a special warning or precaution e.g. photosensitivity
and severe hypersensitivity reactions.*?*

1.14 What other therapies, if any, are likely to be administered at the

same time as the intervention as part of a course of treatment?
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There are no other specific therapies that need to be administered in conjunction with
dabrafenib. However, patients may require concomitant medications for the

management of disease-related symptoms or treatment-related side effects (see
Section 2.8).
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2 Context

e Melanoma is an aggressive form of skin cancer arising from malignantly transformed
melanocytes, and accounts for >80% of deaths associated with skin tumours.

e Approximately 50 to 60% of melanomas harbour activating mutations in the BRAF
oncogene.

e Theincidence of melanoma is increasing worldwide; the most common risk factors are
pale sun-sensitive skin and the presence of increased numbers of melanocytic naevi
(moles).

e Over 11,000 new cases of melanoma are diagnosed in England and Wales each year,
and around 2,000 people die from the disease. Mean age of diagnosis is 50 years but
about a fifth of cases present in younger adults.

e Surgical excision is the standard of care for primary melanomas. However, 20% of
primary tumours will progress to metastatic disease which carries a poor prognosis,
median survival being only 6-9 months in untreated patients.

o Patients with metastatic disease are generally symptomatic with a consequently low
quality of life.

e Dacarbazine has historically been the standard first-line therapy for metastatic
melanoma; however, response rates are low and a survival benefit has not been
reported.

¢ Vemurafenib, a selective BRAF-inhibitor, has recently been approved by NICE for the
treatment of BRAF v600 mutation-positive unresectable or metastatic menlanoma.

o Dabrafenib offers an alternative BRAF inhibitor that appears to have similar efficacy
but a different safety profile to vemurafenib.

2.1 Please provide a brief overview of the disease or condition for which
the technology is being used. Include details of the underlying

course of the disease.

Malignant melanoma is one type of skin cancer, the others being basal cell
carcinoma and squamous cell carcinoma. It results from the abnormal growth of
melanocytes (melanin-producing cells) and approximately 90% of melanomas have a
cutaneous origin.***> Although representing less than 5% of skin cancers overall,
malignant melanoma is the most aggressive form of skin cancer and can be fatal,
particularly if the disease is not detected and treated at an early stage.'®

The incidence of melanoma has been rising steadily in Western populations for
several decades. This may be partly attributed to increased surveillance and early
detection, as well as changes in diagnostic criteria, but also may reflect changes over
time in people’s sun-related behaviour,'® including the use of sun-beds.

Malignant melanoma is currently the fifth most common cancer in the UK, accounting
for 4% of all new cancer cases.'’ Incidence rates in the UK have risen sharply from
11 cases per 100,000 population in 1999-2001 to 17 cases per 100,000 population in
2008-2010.Y" In 2010, there were 12,818 new cases of malignant melanoma
diagnosed in the UK, and in 2011 2,209 deaths from the disease, representing 1%
of all calrgcer deaths (2% of all male deaths from cancer) and 80% of deaths from skin
cancer.
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A melanoma often has a slow early growth phase, and if detected before it has
spread, can be cured by surgical resection. Approximately 80-90% of melanomas are
diagnosed as localised tumours (Stages | and Il) without regional or metastatic
spread and can be dealt with in this way.'*** However, melanoma is an unpredictable
tumour and may spread to nearby lymph nodes (Stage lll) or to other parts of the
body (Stage 1V), most commonly the skin or subcutaneous soft tissues, lung, and
brain.’® Metastatic disease occurs in about 20% of patients with malignant
melanoma.?’ An estimated 16.5% of those with primary melanoma relapse with
regional or distant recurrence, and 2-8% of people already have metastatic disease
when diagnosed.?*?* The prognosis in these cases is poor (see Section 2.3). Patients
with metastases to the brain, lung and other visceral sites have a poorer survival than
those with metastases in the skin or subcutaneous tissues."’

Health-related quality of life (HRQoL) is significantly impacted in melanoma patients
across all disease stages, and patients with advanced disease have worse HRQoL
than those with lower-stage disease.?* The impact of melanoma on HRQoL is
comparable to that observed in other cancers.?® The most common HRQoL
impairments reported are pain and fatigue with a concomitant decrement in physical
and emotional functioning.?®

Healthcare resource utilisation and costs associated with advanced melanoma are
also high.’ A retrospective European study found that 28% of all advanced
melanoma patients in the UK had at least one overnight hospital stay each year, with
the majority of hospital episodes related to toxicity during active therapy or disease
progression during supportive care.”® The hospitalisation cost per patient per year in
the UK was €3225 (£[2013] 2747)and the outpatient costs were €782 (£[2013] 666)
per person per visit.?® A study in England (2009) estimated the total annual cost
attributable to malignant melanoma to be £144 million, including healthcare and
indirect morbidity and mortality costs.”

2.2 Please provide the number of patients covered by this particular
therapeutic indication in the marketing authorisation and also
including all therapeutic indications for the technology, or for which
the technology is otherwise indicated, in England and Wales and
provide the source of the data.

We estimate the maximum number of patients covered by this therapeutic indication

(adults with unresectable or metastatic melanoma with a BRAF'**° mutation) to be

990 incident cases per annum (comparable to the manufacturer’s estimates in the

vemurafenib NICE submission), and so a sub-population of the metastatic melanoma
population, using the following method:

Source

Population of England & Wales 56,567,800 Office for National Statistics
(2012 data)®®

Incidence of melanoma in the UK = 20.6 per 11,653 Cancer Research UK’

100,000 population (crude incidence)

Proportion with unresectable Stage IlI/Stage IV 2,330 Lacy et al, Clinical Medicine
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disease = 20%* (Journal of the Royal College of

Physicians)*

BRAF"*® mutation-positive = 50% 1,165 Long et al, J Clin Oncol 2011™°
Excluding patients entered into clinical trials = 85% | 990 Vemurafenib NICE

(i.e. 15% entered into clinical trials) submission®"

Total eligible population per annum 990**

* includes progressed from earlier stages, plus new presentations of unresectable Stage Ill/Stage 1V metastatic
disease

**assumes all patients are diagnosed, all patients are fit for treatment and all receive this new targeted therapy

This estimate does not account for market share and so represents a maximum
number of eligible patients.

2.3 Please provide information about the life expectancy of people with
the disease in England and Wales and provide the source of the
data.

Melanoma has a substantial impact on life expectancy since it typically affects a
younger cohort of patients compared with many other cancers. A UK study quantified
the years of potential life lost (YPLL), reporting an average of 15 YPLL per death
from malignant melanoma and ranking it fourth among cancers examined.***®
Assuming the population in this study to be representative of the overall UK
population, the total YPLL lost in the UK is likely to be considerable given that there
are approximately 2,000 deaths from melanoma each year.

For stage lll disease, 5-year survival rates can vary from 40 to around 80%,
depending on the number of lymph nodes involved and the nodal metastatic
burden.'® Stage IV melanoma has an extremely poor prognosis and is largely
refractory to conventional chemotherapy. Median survival times of 6 to 18 months
after stage 1V diagnosis are reported, depending on the organs involved.**** Patients
with disseminated disease have 5-year survival rates ranging from 20% to just 5%.%*

Melanoma has a marked propensity to metastasize to the brain. Up to 50% of
patients develop brain metastases during the course of their illness and 20% have
them at first presentation of metastatic disease.**® People with melanoma brain
metastases have a life expectancy of only 3-5 months.* This therefore represents a
unique subgroup of metastatic melanoma patients with a particularly poor prognosis.

The availability of vemurafenib represented a step change in the management of
BRAF "% mutation-positive malignant melanoma, and the discovery that the MAPK
pathway is frequently activated in human cancers opened a door to the development
of such targeted therapies. As a palliative treatment, BRAF inhibitors extend survival
compared to dacarbazine, although even with vemurafenib treatment, life-expectancy
is still under two years.**° The available population statistics will not yet reflect the
changing prognosis of patients resulting from the availability of the new therapies,
however, the pivotal study for vemurafenib suggests a median overall survival in
vemurafenib-treated patients of 13.2 months.*®

27





2.4 Please give details of any relevant NICE guidance or protocols for
the condition for which the technology is being used. Specify

whether any specific subgroups were addressed.

There are several recent technology appraisals of melanoma treatments:

e In December 2012, NICE published Technology Appraisal Guidance
recommending vemurafenib (Zelboraf®, Roche) as a treatment option for
BRAF Y% mutation-positive unresectable or metastatic melanoma, on the
condition that the manufacturer provides vemurafenib with the discount agreed
with the Department of Health.*

e At a similar time, Technology Appraisal Guidance was also issued
recommending ipilimumab (Yervoy®, Bristol-Myers Squibb), a monoclonal
antibody which enhances T-cell activation, as an option for treating advanced
(unresectable or metastatic) melanoma in people who have received prior
therapy, provided the manufacturer provides ipilimumab with the discount agreed
in the patient access scheme.*! This guidance is for a different patient population
than that considered in the present submission.

In 2006, NICE published guidance on the development of cancer services for people
with skin tumours including melanoma. This document focused primarily on the
organisation of services. It pre-dated the emergence of targeted therapies and
recommended non-surgical treatment options including dacarbazine and interferon-
a.*? A NICE evidence update, published in October 2011, made reference to key
clinical trials for vemurafenib and ipilumumab.*?

A NICE clinical guideline for the assessment and management of malignant
melanoma is in development and is due for publication in April 2015.

There are several other relevant non-NICE guidelines although all were published
before the introduction of targeted therapies.****°

2.5 Please present the clinical pathway of care that depicts the context
of the proposed use of the technology. Explain how the new
technology may change the existing pathway. If a relevant NICE
clinical guideline has been published, the response to this question
should be consistent with the guideline and any differences should
be explained.

Systemic therapy is now considered the mainstay of treatment for patients with stage

llic (inoperable regional metastases) or stage 1V (distant metastases) disease.”* The

goals of such treatments are to delay disease progression and palliate symptoms
whilst minimising toxicity and detriment to quality of life.*"*

Since receiving a positive recommendation from NICE in December 2012,
vemurafenib has become the standard of care for BRAF*® mutation-positive
unresectable or metastatic melanoma,” largely replacing dacarbazine. It is estimated
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that approximately 92% of metastatic melanoma patients who tested BRAF positive
were receiving first-line vemurafenib.

Dabrafenib is an alternative BRAF inhibitor with a similar efficacy profile but a
different safety profile to vemurafenib.***! Both agents achieve tumour response
rates of approximately 50% and significantly improved progression-free survival
(PFS) compared with dacarbazine.>*’

People with BRAF-wild type metastatic melanoma continue to receive first-line
therapy with dacarbazine or may be entered into a clinical trial with an experimental
therapeutic option. Following the positive NICE recommendation for ipilimumab, all
patients whose disease progresses on first-line treatment may be considered for
ipilimumab®* or other immunotherapies in the context of clinical trials.?* It is unclear
at this stage how the first line indication for ipilimumab will affect clinical practice.

Figure 2 illustrates the place of dabrafenib in the treatment pathway for metastatic
melanoma.

Figure 2. Treatment algorithm for metastatic melanoma

Stage llic/IV.

metastatic
melanoma

BRAF BRAE V600!
. mutation
WildType; positive!

Dacarbazine /. . Dabrafenib .
Clinical trial Yoy 1*line
Ipilimumab or: Ipilimumab or
othe.r othe'r 2nd line
therapies therapies
2.6 Please describe any issues relating to current clinical practice,

including any variations or uncertainty about best practice.

We do not anticipate any issues or uncertainty around the use of the current standard
of care; vemurafenib is the subject of positive NICE guidance and has a widespread
uptake in its recommended and indicated patient population.

A draft service specification for certain skin cancers, including melanoma, was issued
by the NHS Commissioning Board (now NHS England) in December 2012. This
described the delivery of services through a specialist skin multidisciplinary team,

: IMS, Oncology Analyzer. Vemurafenib monotherapy usage in 1L BRAF mutation
positive stage IV metastatic melanoma patients. Q4 2012.
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with some elements delivered through supra-network multidisciplinary teams.>* A
final service specification is awaited and it remains to be seen how this is
implemented in practice.

2.7 Please identify the main comparator(s) and justify their selection.

The key comparator for dabrefenib in this setting is vemurafenib, the current standard
of care for patients with BRAF'*® mutation-positive metastatic melanoma.
Vemurafenib was deemed to be a cost-effective alternative to dacarbazine (the
previous standard of care for this patient group) by NICE in December 2012 and 92%
of eligible patients in the UK are currently receiving this BRAF inhibitor
monotherapy.” We will also provide a comparison versus dacarbazine as requested
by NICE in the scope for this appraisal.

2.8 Please list therapies that may be prescribed to manage adverse

reactions associated with the technology being appraised.

o Non-steroidal anti-inflammatory drugs (NSAIDs), e.g. ibuprofen
(preferred), or paracetamol/acetaminophen, to manage pyrexia
and other non-infectious febrile events associated with dabrafenib
treatment. If the patient’s temperature is 2 38.5°C, therapy with
dabrafenib should be interrupted

= QOral corticosteroids should be considered in those
instances in which anti-pyretics are insufficient;

= |f necessary, signs and symptoms of infection should be
treated in line with local practice. Upon resolution of
pyrexia dabrafenib should be restarted with appropriate
anti-pyretic prophylaxis

o Low-grade hyperkeratosis would typically be managed with the
use of topical steroid cream, with the addition of an oral
antihistamine or a short-course of oral steroids for higher grade
events.

o Management of PPE requires the use of emollient creams; urea-
based creams are thought to be particularly helpful.

o Cases of SCC or keratoacanthoma should be managed by
dermatological excision which would normally be performed as an
outpatient procedure mainly under local anaesthetic. In the
BREAK-3 trial, all cases were treated with surgical curettage and
reported as resolved; no patients required dose modification or
discontinuation of treatment due to these events.

o Arthralgia can be managed using simple analgesics (paracetamol
or NSAIDs) and the application of topical NSAID creams.

’ https://www.engage.england.nhs.uk/consultation/ssc-area-b
T IMS, Oncology Analyzer. Vemurafenib monotherapy usage in 1L BRAF mutation
positive stage |V metastatic melanoma patients. Q4 2012.
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2.9 Please identify the main resource use to the NHS associated with
the technology being appraised. Describe the location of care, staff
usage, administration costs, monitoring and tests. Provide details of

data sources used to inform resource estimates and values.

Dabrafenib treatment should be initiated and supervised by a physician experienced
in the use of anti-cancer medicinal products. Before initiation of dabrafenib, patients
must have confirmation of a BRAF'* mutation using a validated test. This requires
histopathological services to test for the BRAF mutation on tumour excision or biopsy
samples. The requirement for testing with these new technologies will be no greater
than it is currently. A one-time cost of BRAF mutation testing is included for each
patient entering the model. Per patient test costs are estimated by dividing the cost
per test (£95) by one minus the estimated percent of patients who test positive, such
that BRAF positive patients in the model carry the costs of testing all metastatic
melanoma patients. This accounts for the fact that all patients are tested but only
those who test positive will be treated.

Dabrafenib is an oral therapy and can be self-administered by patients at home. As
such, there will be limited impact on pharmacy resource. Our economic model
assumes a dispensing cost of £13.40 for each prescription (based on the cost of 15
minutes of hospital pharmacist time). A 28-day supply of dabrafenib is assumed to be
prescribed every 4 weeks (28 days); dabrafenib is available in 7-day packs.

Medication costs in the economic model have been taken from the 2013/14 British
National Formulary (BNF 66). The cost of vemurafenib is calculated assuming the
discounted unit price as provided by the manufacturers to GSK by NICE in November
2013.

2.10 Does the technology require additional infrastructure to be putin

place?

The introduction of dabrafenib will not require any additional infrastructure over and
above that required to treat patients with vemurafenib.

3 Equality

3.1 Identification of equality issues

3.1.1 Please let us know if you think that this appraisal:

o 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,;

o 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

o could lead to recommendations that have any adverse impact on
people with a particular disability or disabilities
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Please provide us with any evidence that would enable the Committee to
identify and consider such impacts.

To our knowledge there are no equality issues that could impact on this appraisal.

3.1.2 How has the analysis addressed these issues?

Not applicable.
4 Innovation

41.1 Discuss whether and how you consider the technology to be
innovative in its potential to make a significant and substantial
impact on health-related benefits, and whether and how the

technology is a ‘step-change’ in the management of the condition.

BRAF inhibitors, as a class, can be considered a step-change in the management of
metastatic melanoma®. This disease has lacked treatment innovation for many
decades and traditionally viewed as one with a high unmet medical need. Until very
recently, the standard first-line management of metastatic melanoma irrespective of
BRAF mutation status was with dacarbazine, an intravenously administered cytotoxic
agent, that is associated with poor response rates and no survival benefit>**.

Approximately 50% of melanomas have an activating mutation in the BRAF gene®,
and thus, the BRAF receptor represents a rational therapeutic target. Like
vemurafenib which has recently been approved by NICE for the treatment of patients
with BRAF®® ‘mutated metastatic melanoma®?, dabrafenib achieves high response
rates and prolongs PFS compared with dacarbazine® and is more convenient to
administer due to its oral formulation.

4.1.2 Discuss whether and how you consider that the use of the
technology can result in any potential significant and substantial
health-related benefits that are unlikely to be included in the quality-

adjusted life year (QALY) calculation.

It is difficult to determine whether there may be any significant or substantial health-
related benefits that will not be captured in the QALY calculation. EQ-5D
assessments of utility are inputs in the economic model that will underpin this
assessment. This is stated to be NICE’s preferred measure of health-related quality
of life (HRQoL). There is some discussion in current literature about the specificity of
the EQ-5D measure for skin conditions (including melanoma),®® although the
methodology of the underlying study is unclear and it not obvious how conclusions
were reached. If there are shortcomings of the EQ-5D in this regard, it is difficult to
anticipate their impact in this assessment. It is possible that QALY differences
between drugs with different skin toxicities (e.g. dabrafenib and vemurafenib, where
there are notable reductions in some skin toxicities observed with dabrafenib) may be
underestimated. However, the utilities implemented in this appraisal (derived from
EQ-5D assessments in the underlying monotherapy trials) are comparable to those
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accepted as appropriate in the NICE appraisals of both vemurafenib and ipilimumab,
4041 confirming their face validity.

4.1.3 Please identify the data you have used to make these judgements,

to enable the Appraisal Committee to take account of these benefits.

Not applicable.
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5 Statement of the decision problem

Final scope issued by NICE*

Decision problem addressed in the
submission

Rationale if different from the scope

Population

People with advanced or metastatic
BRAF % mutation-positive melanoma

Adults with previously untreated advanced
or metastatic BRAF'*® mutation-positive
melanoma.

There is insufficient evidence from the clinical trials with
which to build an economic argument for the use of
dabrafenib in people with BRAF'*® mutation-positive
metastatic melanoma who have received prior therapy

Intervention

e Dabrafenib monotherapy

e Dabrafenib monotherapy

As per scope

Comparator(s)

For people with previously untreated
melanoma:

e dacarbazine (or temozolomide for
people whose melanoma has
metastasised to the brain)

e vemurafenib

For people with previously treated
melanoma:

e dacarbazine (or temozolomide for
people whose melanoma has
metastasised to the brain)

e ipilimumab

e vemurafenib

Previously untreated patients
e Vemurafenib

e Dacarbazine

e There is insufficient evidence from the clinical trials to
build economic arguments for these treatments:

o versus dacarbazine, ipilumumab and
vemurafenib in people with BRAF %%
mutation-positive metastatic melanoma
who have received prior therapy:

o versus temozolomide in patients whose
malignant melanoma has metastasised to
the brain
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Outcomes The outcome measures to be considered | The outcome measures include: As per scope
include: ) )
® progression-free survival
e progression-free survival )
e overall survival
e overall survival
e response rate
e response rate
e adverse effects of treatment
e adverse effects of treatment . .
o health-related quality of life
e health-related quality of life
Economic The reference case stipulates that the cost- | e Cost-effectiveness will be expressed in As per scope
analysis effectiveness of treatments should be terms of an incremental cost per quality-

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

The reference case stipulates that the time
horizon for estimating clinical and cost-
effectiveness should be sufficiently long to
reflect any differences in costs or
outcomes between the technologies being
compared.

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

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

adjusted life year, over a lifetime horizon

e Costs will be considered from an NHS and
PSS perspective

e Medication costs (for interventions and
comparators) will incorporate available
patient access schemes

Subgroups to be
considered

None specified

Adults with previously untreated advanced
or metastatic BRAF'*% mutation-positive
melanoma.

There is insufficient evidence from the clinical trials with
which to build an economic argument for the use of
these treatments in people with BRAF"*® mutation-
positive metastatic melanoma who have received prior
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therapy

Special
considerations,
including issues
related to equity
or equality

None specified

There are no special considerations relating
to equity or equality

N/A

*Trametinib and combination therapy have been removed from the scope issued by NICE
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Section B = Clinical and cost-effectiveness

6 Clinical evidence
6.1 Identification of studies
6.1.1 Describe the strategies used to retrieve relevant clinical data, both

from the published literature and from unpublished data that may be
held by the manufacturer or sponsor. The methods used should be
justified with reference to the decision problem. Sufficient detail
should be provided to enable the methods to be reproduced, and
the rationale for any inclusion and exclusion criteria used should be
provided. Exact details of the search strategy used should be

provided in Error! Reference source not found..

A systematic review was carried out to identify, report and if appropriate, meta-
analyse or indirectly compare any clinical studies of relevance to this NICE appraisal.
The review was conducted and reported in line with the Preferred Reporting Items for
Systematic reviews and Meta-Analysis (PRISMA) guidelines.

e The overall objective of the original systematic review was to evaluate the
relative efficacy and safety of dabrafenib, trametinib and dual therapy
(dabrafenib + trametinib) compared to vemurafenib, dacarbazine (‘DTIC’) and,
for completeness, ipilimumab and fotemustine, in the treatment of metastatic
melanoma.

¢ Only data relating to dabrafenib (the intervention under review), and its
comparison with vemurafenib and dacarbazine (the comparators defined in
the scope for this appraisal) are presented in the main body of the
submission.

A comprehensive search strategy was designed to retrieve relevant clinical data from
the published literature; full details of the search strategy can be found in Appendix
Error! Reference source not found.. The full systematic review report (372
pages) is available upon request.

The following electronic databases were searched from database start until 22
October 2012 — the searches were updated in October 2013 to identify additional
published studies of relevance to the submission.

Data source Service provider

MEDLINE (22 October 2012; 1980 onwards) Embase.com
http://www.embase.com/

EMBASE (22 October 2012; 1980 onwards) Embase.com

http://www.embase.com/

Cochrane Central Register of Controlled Trials (CENTRAL) Cochrane library

Cochrane Database of Systematic Reviews (CDSR) http://mrw.interscience.wiley.com/cochr
Cochrane Methodology Register (22 October 2012; 1980 | ane/cochrane_search fs.html

onwards)

Specification for manufacturer/sponsor submission of evidence Page 37 of 210




http://www.embase.com/

http://www.embase.com/

http://mrw.interscience.wiley.com/cochrane/cochrane_search_fs.html

http://mrw.interscience.wiley.com/cochrane/cochrane_search_fs.html



MEDLINE In process and other non-indexed citations (22 PubMed
October 2012) http://www.ncbi.nlm.nih.gov/sites/entre
z

Only studies with the full-text in English were included in this review. Citations
retrieved through the literature search were initially screened for inclusion based on
their title and abstract. Citations that did not match the eligibility criteria were
excluded during 'first pass', as were duplicates of citations. Full-text copies were
obtained for citations that met the inclusion criteria and also where it was not possible
to determine whether the study met the inclusion criteria based on the abstract alone.
Full details of the search, plus search strategies and search syntax for the individual
databases/sources, can be found in Appendix Error! Reference source not
found..

The manufacturer believes that it is unlikely that further RCTs of relevance would be
detected by a more recent systematic review compared to those found within the
updated search conducted in October 2013. However, one update to an exisiting
study identified in the systematic review; BRF113220, was found following a review
of more recent literature. This update was presented as an oral presentation at the
Society of Melanoma Research congress in November 2013%, and data pertaining to
dabrafenib monotherapy that is contained within this updated presentation will be
used as supportive, but not quantitative, evidence within this submission.

6.2 Study selection

6.2.1 Describe the inclusion and exclusion selection criteria, language
restrictions and the study selection process. A justification should
be provided to ensure that the rationale is transparent. A suggested

format is provided below.

Details of the inclusion and exclusion criteria employed for the systematic review are
presented in Table 3.

Table 3. Eligibility criteria for trials to be included in the systematic review

Criteria Parameters Rationale
Inclusion Population e Mean age of diagnosis is 50 years;
criteria i 209
e A o 8
216 years if defined by yles & & ¥

author)

e Gender: any

e Race: any

e Disease: advanced or
metastatic melanoma

e Melanoma can occur both in men and women,
although men are at a higher risk

e  Clinical trials and other studies usually enrol
participants of all races to have a sample
population representative of the larger
population, and to reduce bias. Patients with
other types of skin cancers (non-melanoma
skin cancers) such as basal cell and squamous
cell cancers, Kaposi sarcoma, and lymphoma of
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the skin were not included

Intervention

Dabrafenib (GSK2118436)
Trametinib (GSK1120212)
Vemurafenib

Ipilimumab

Dacarbazine

Fotemustine

These interventions were identified from
clinical practices or from undergoing clinical
trials for the treatment of metastatic
melanoma

Comparator

Any treatment from the
above included list of
interventions

Placebo or best supportive
care

Any other chemotherapy
Any immunotherapy

These comparators were selected to
potentially enable both direct and indirect
comparisons between the interventions of
interest

Outcomes of interest
Efficacy:

Overall survival (OS)
Progression-free survival
(PFS)

Overall response rate (ORR:
Complete response [CR] +
Partial response [PR])
Proportion of patients with
stable disease (SD), and
progressive disease (PD)
Time to, and duration of,
response (TTR, DoR)
Health-related quality of life
(HRQoL)

Safety:

Incidence and severity of all
adverse events (AEs)
Incidence and severity of
specific AEs

Withdrawals due to AEs
Withdrawals due to death
Serious adverse events
(SAEs)

These outcomes were chosen since they are
frequently measured and reported in trials in
metastatic melanoma

Refer to Section 6.3.5 for justification and
further explanation relating to the selection of
these study outcomes

Study design

RCTs with any blinding
status

Non-RCTs
Observational studies
Single arm studies

RCTs are the gold standard of clinical evidence,
minimising the risk of confounding and
allowing the comparison of the relative
efficacy of interventions. To enhance the level
of evidence, studies with double-blind, single-
blind, and open-label design were included
Apart from providing long term benefit data,
non-RCTs were included to supplement
evidence provided by RCTs. Observational
studies include wider patient populations and
present real-life effectiveness data

Language restrictions

The restriction does not limit results
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e English only

substantially due to data availability provided
in English

Publication timeframe

e 1960 to 22 October 2012
for literature searches;
updated from 25 October
2013

e 2010to 2012 for
conference searching

Studies presented at conferences are usually
published in journals within three years

Exclusion | ¢ No subgroup analysis for

criteria the disease or intervention
of interest

e Conference abstracts
published before 1990

Studies with no subgroup data for the disease
were not included, as these studies could
introduce heterogeneity into the review
Studies which enrolled a mixed population of
stage |, II, Ill, and IV melanoma were only
included if there was a subgroup analysis on
the stage Ill and/or IV patient population
Studies presented in very old conferences
should have been published in journals as full
text articles and been retrieved via the
database searches

RCT: Randomised Controlled Trial

The literature searches were updated on 25 October 2013. To aid the appraisal

process, more targeted screening for studies of interest through stricter inclusion and

exclusion criteria, i.e. we only considered RCTs that involved the intervention or
comparators of interest to this appraisal (See Appendix Error! Reference source
not found.). The updated search revealed no additional RCTs of relevance to the

decision problem.

6.2.2 A flow diagram of the numbers of studies included and excluded at

each stage should be provided using a validated statement for

reporting systematic reviews and meta-analyses such as the

QUOROM statement flow diagram (www.consort-

statement.org/?0=1065). The total number of studies in the

statement should equal the total number of studies listed in

section 6.2.4.

Studies were included / excluded on the basis of the criteria detailed in Table 3

above and the results of each stage of the inclusion / exclusion process, including the

updated literature search of October 2013, are summarised in Figure 3.
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Records identified through
database searching (n=4949)
Embase® (n=4395)
Cochrane (n=321)
MEDLINE® In-Process (n=233)

Identification

Records excluded
(n=3830)
Recogds removed as Non-English (n=136)
uplicates ]
(n=380) Rey|ew (n=2312)
Animal/In-vitro (n=326)
Children only (n=20)
v Disease (n=159)
Disease stage (n=21)
Records screened Pharmacokinetic studies (n=9)
(n=4569) "| Adjuvant/Neo-adjuvant(n=106)
Study design (n=304)
Intervention (n=381)
Pre-1990 conference abstract (n=36)
Not available (n=20)

Full-text articles excluded
v (n=541)
Conference Full-text articles assessed Reylew (n_=%2) —
e > Animal/In-vitro (n=1)
abstracts foreligibility (n=819) . o
-80 Pl Disease (n=2)

(n=80) Disease stage (n=6)
Pharmacokinetic studies (n=7)
Adjuvant/Neo-adjuvant(n=5)
Study design (n=40)
Intervention (n=27)

FDA/EMA reports (n=4) Combination therapy (n=357)
HTA guidance documents (n=9) No SGA (n=55)
Clinical study report (n=2) No extractable data (n=17)
Non-English (n=2)

\ 4

Eligibility

A\ 4

A 4

Studies included
(n=293)

*refer to summary below
for results of October 2013
4 update search

Included and extracted
123 studies (from 293
publications)

[ |
RCTs* n-RCTs
(n=48 studies) (n=75 studies)

\
[ )

Comparative studies Single arm studies
(n=17 studies) (n=58 studies)
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+  Hauschid et al™ report the updated O results
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+  Chapman et al, 201 2" report updsted BRIM-3

rezults fram the Movember 2011 datacut.

Embase (n=174& publs hed in
2012 and 2012)

Record=of relevance

Figure 3. Clinical studies trial flow

The 48 RCTs included 28 completed studies providing data for either treatment-naive

(n=24), pre-treated patients (n=2) or a mixed population of both treatment- naive and
pre-treated patients (n=2) with metastatic melanoma, of which four studies were
conducted in patients with BRAF*® mutation-positive melanoma; the population
being considered in this submission. These include:

One phase lll trial evaluating the efficacy and safety of dabrafenib compared with
dacarbazine in patients with BRAF'*®*® mutation-positive metastatic melanoma
(BRF113683; BREAK-3)° This study provides the primary evidence for
dabrafenib; as such, the design, methodology and results are presented in detalil
within this submission.

One phase lll trial evaluating the efficacy and safety of vemurafenib compared
with dacarbazine in patients with BRAFY®°® mutation-positive metastatic
melanoma (BRIM-3)*". As this study has been used to conduct an adjusted
indirect treatment comparison, the design, population and results are discussed
further in section 6.7.

One phase Il trial in patients with BRA mutation-positive metastatic
melanoma conducted in four parts where part C involved randomisation (1:1:1) of
patients to one of two different dosages of dabrafenib in combination with
trametinib or to dabrafenib monotherapy (BRF113220) . Since the primary
objective of this part of the trial was to evaluate combination therapy with
dabrafenib plus trametinib versus dabrafenib monotherapy; the data for the
control arm are presented as supportive evidence but have not been utilised in
any quantitative analyses.

VB00E/K
E 600E/!

The systematic review also identified an additional 22 RCTs involving dacarbazine
(either as single-agent or in combination with other agents) in treatment-naive or pre-
treated metastatic melanoma patients. Since these studies were not specifically
conducted in a BRAF"®® mutation-positive population and evaluated different
dosages from those used in the control arms of the BREAK-3, and BRIM-3 studies,
they could not be utilised in the adjusted indirect treatment comparison and are not
presented further in this submission.

A further two RCTs involving ipilimumab were identified in pre-treated metastatic
melanoma patients and one RCT involving trametinib; these studies do not contain
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any data of relevance to the decision problem and are not discussed further. Further
details of these studies are available in the systematic review report.

Of the 75 non-RCTs included in the systematic review, 17 were comparative studies
and 58 were single-arm studies.

Two dabrafenib monotherapy studies were included among the non-RCTs identified

and are presented in section 6.8 of this submission as supportive evidence.

e One phase Il single-arm study evaluating dabrafenib in patients with BRAF Y60F/K
mutation-positive metastatic melanoma (BRF113710; BREAK-2). >

e One phase Il study evaluating dabrafenib in patients with BRAFY®¥* mutant
melanoma and asymptomatic brain metastases (BRF113929; BREAK-MB). *

Since the systematic review update in October 2013, interm results from a phase llI
trial evaluating the efficacy and safety of dabrafenib in combination with trametinib
compared to dabrafenib monotherapy, in patients with BRAF'®®% mutation-positive
unresctable or metastatic melanoma (Combi-d)*® has been made available on the
GSK clinical trials register. These data have not yet been published. The data for the
control arm are presented as supportive evidence for dabrafenib but have not been
utilised in any quantitative analyses.

6.2.3 When data from a single RCT have been drawn from more than one

source (for example, a poster and a published report) and/or when
trials are linked (for example, an open-label extension to an RCT),
this should be made clear.

Data for the dabrafenib pivotal phase Il trial (BREAK-3; BRF113683) have been
drawn from a number of sources, as shown in Table 4. Data for the key vemurafenib
comparator trial (BRIM-3) utilised in the adjusted indirect comparison (Section 6.7)
have also been drawn from a number of sources (see Table 4). Following the
updated literature search in October 2013, additional data sources/publications were
identified relating to existing RCTs found in the initial systematic review. These have
been denoted in the table below by an asterisk (*).

Table 4. List of data sources for RCTs relevant to decision problem

Author(s) Source Title Clinical cut-off
date
BRF113683 (BREAK-3): Dabrafenib monotherapy
Hauschild et al’ Lancet 2012 Jul Dabrafenib in BRAF-mutated metastatic 19 Dec 2011
28:380(9839(:358- melanoma: a multicentre, open-label,
365 phase 3 randomised controlled trial
Grob et al®®* SMR Society for Dabrafenib versus dacarbazine in patients | 19 Dec 2011
Melanoma with BRAF'*®" advanced and metastatic
Research — 9" melanoma in BREAK-3: Quality of Life
International (QOL) Analysis
Melanoma
Congress. Nov 8,
2012
GlaxoSmithkline® | Clinical Study A phase Ill randomised, open-label study 19 Dec 2011
Report (CSR) for comparing GSK2118436 (dabrafenib) to
BRF113683 dacarbazine in previously untreated

(2011N119043_00)

subjects with BRAF"®%° mutation-positive

advanced (stage Ill) or metastatic (stage
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IV) melanoma

Hauschild et al’*

ASCO (2013)

An update on BREAK-3, a phase IlI,

25 Jun 2012;

American Society of | randomised trial: dabrafenib vs 18 Dec 2012
Clinical Oncology - dacarbazine in patients with BRAF %
49th Annual positive mutation metastatic melanoma
Meeting. Abstract (MM)
no. 9013
Latimer N, ASCO (2013) Adjusting for treatment crossover in the 25 Jun 2012
Abrams K. American Society of | BREAK-3 metastatic melanoma trial for
School of Health Clinical Oncology - dabrafenib — preliminary analysis
and Related 49th Annual
Research Meeting. Abstract
(SCHARR)*** no. 9044
BRIM-3: Vemurafenib monotherapy
Chapman et al’’ N EnglJ Med. 2011 | Improved Survival with Vemurafenib 30 Dec 2010
Jun 11;364:2507- in Melanoma with BRAF"*** Mutation
2516
National Institute | Technology Vemurafenib for treating locally advanced | December
for Health & Care | Appraisal Guidance | or metastatic BRAF'*® mutation-positive 2010; March

40
Excellence

269

malignant melanoma

2011; October
2011; February
2012

Complete list of relevant RCTs

6.2.4

Provide details of all RCTs that compare the intervention with other

therapies (including placebo) in the relevant patient group. The list

must be complete and will be validated by independent searches

conducted by the Evidence Review Group. This should be presented

in tabular form. A suggested format is presented below.

Table 5 describes the studies of relevance to the decision problem. Two RCTs
comparing dabrafenib monotherapy with other therapies were identified in the
relevant patient population (patients with BRAFY®® mutation-positive metastatic
melanoma). The pivotal phase Il study, BREAK-3 (BRF113683), comparing
dabrafenib with dacarbazine forms the primary evidence. The randomised part (part
C) of the phase Il study, BRF113220, which was set up to evaluate dual therapy
(dabrafenib plus trametinib) versus dabrafenib monotherapy, provides supportive
evidence for dabrafenib. There is one additional study which provides evidence for
the comparator, vemurafenib, as defined in the scope for this appraisal; the BRIM-3
study®’ compared vemurafenib monotherapy with dacarbazine. This study is
discussed further in relation to the adjusted indirect comparison presented in Section
6.7.2.

As discussed above, a secondary search of the Embase and Medline databases was
carried out in October 2013 to identify any additional RCTs that had been published
since the initial search. No further studies of relevance to this appraisal were
identified.
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The MEK115306 Combi-d study has not yet been published, although the primary
efficacy analysis has been placed in the public domain via the GSK Clinical Study

Register. As with the phase || BRF113220 study, the Combi-d study has been

included to provide supportive evidence for dabrafenib monotherapy. The CSR for
the Combi-d study was unavailable at the time of producing this submission.

Table 5. List of RCTs relevant to the appraisal

Study Study type N Intervention(s) | Comparator Population Primary Linked
Number/ reference | pub-
acronym lications
Primary RCT
BREAK-3 Phase lll 250 Dabrafenib dacarbazine Patients with Hauschild Grob et
BRF113683 Open-label 150mg b.d. v previously etal 2012 | al.
Randomised (n=187) 1000mg/m2 untreated 3 2012%
every 3 metastatic (stage
weeks IV or unresectable Hauschil
(n=63) (stage llic) detal.
BRAF %% 2013°
mutation-positive
melanoma Latimer
etal.
2013%
Supportive RCTs
BRF113220 Phase Il 162 Dabrafenib Dabrafenib Patients with Flaherty et | Long et
(Part C) Open-label 150mg b.d. 150mg b.d. BRAFVS00/K._ al. 20127 | al.
4-part study: plus (n=54) mutation-positive 2012%*
Part C Trametinib metastatic
(randomised) 2mg o.d. melanoma, with Daud et
(n=54) up to one prior al. 2013%
chemotherapy for
Dabrafenib advanced/
150mg b.d. metastatic disease
plus
Trametinib
1mgo.d.
(n=54)
Combi-d Phase I 423 Dabrafenib Dabrafenib Patients with TBC
double blind 150mg b.d. plus | 150mg b.d. BRAF K.
MEK115306 | randomised Trametinib 2mg | plus mutation positive
o.d. Trametinib metastatic
ClinicalTrial (n=211) placebo melanoma
s.gov (n=212)
Identifier:
NCT015846
48
Comparator
BRIM-3 Phase Ill 675 | Vemurafenib dacarbazine Patients with Chapman National
Open-label 150mg b.d. v previously etal. Institute
Randomised (n=337) IOOOmg/m2 untreated 2011%¥ for
every 3 metastatic (stage Health &
weeks IV) or Care
(n=338) unresectable Excellen
(stage lllc) BRAF ce™®

V600E .
-mutation-

positive
melanoma

*see Table 13 and Table 27 for detail of proportion of patients crossing over to experimental arm at each data cut
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6.2.5 Please highlight which of the RCTs identified above compares the
intervention directly with the appropriate comparator(s) with
reference to the decision problem. If there are none, please state
this.

The BREAK-3 trial directly compares the intervention, dabrafenib, with a comparator
stated in the decision problem, in this case dacarbazine. There are no head-to-head
studies directly comparing dabrafenib, with the current standard of care,
vemurafenib.

6.2.6 When studies identified above have been excluded from further
discussion, ajustification should be provided to ensure that the
rationale for doing so is transparent. For example, when studies
have been identified but there is no access to the level of trial data

required, this should be indicated.
Not applicable.

List of relevant non-RCTs

6.2.7 Please provide details of any nhon-RCTs (for example experimental
and observational data) that are considered relevant to the decision
problem and ajustification for their inclusion. Full details should be
provided in section 6.8 and key details should be presented in a

table; the following is a suggested format.

Two non-RCTs are included in this submission as they provide relevant supportive
data for dabrafenib as monotherapy in the patient population under consideration.
See Section 6.8 for further details. These studies have not been used to contribute to
any quantitative analyses.

Table 6: List of relevant non-RCTs

Study Number/ Study N Intervention(s) | Population Primary Justification for
acronym type reference | inclusion
BREAK-2 Phase I 92 Dabrafenib Patients with Ascierto Provides supportive
BRF113710 Open- 150mg b.d. previously etal data for dabrafenib
label untreated 2013% monotherapy in
ClinicalTrials.gov | Single BRAF*.mutation relevant patient
Identifier: arm positive population
metastatic
melanoma
NCT01153763
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BREAK-MB Phase Il 172 | Dabrafenib Patients with Long et Provides supportive

BRF113929 Open- 150mg b.d. BRAF"®-mutation | 5/ 2012* | data for dabrafenib
label positive melanoma ' in patients with brain
Single metastatic to brain metastases, a
o . arm population that
ClinicalTrials.gov historically has had
Identifier: a very poor

prognosis with few
available treatment
NCT01266967 options. However
patients with brain
metastases do not
constitute a
separate population
to that which
dabrafenib is
currently licensed
for.

6.3 Summary of methodology of relevant RCTs

6.3.1 As a minimum, the summary should include information on the
RCT(s) under the subheadings listed in this section. Items 2 to 14 of
the CONSORT checklist should be provided, as well as a CONSORT

flow diagram of patient numbers (www.consort-statement.org). It is

expected that all key aspects of methodology will be in the public
domain; if a manufacturer or sponsor wishes to submit aspects of
the methodology in confidence, prior agreement must be requested
from NICE. When there is more than one RCT, the information
should be tabulated.

BREAK-3 (BRF113683)

An overview of the study design and methodology of BREAK-3 (BRF113683) is
provided in Table 7. Outcome data presented in this submission are from a planned
analysis conducted with a cut-off date of 19 December 2011; updated analyses
conducted with a cut-off date of 25 June 2012; and an analysis of overall survival
conducted for EU regulatory purposes with a cut-off date of 18 December 2012. Final
overall survival data (70% mortality) are anticipated to be available during 2014.

Dabrafenib dose rationale

The dose of dabrafenib selected for the phase Il and phase Il trials was based on
safety, pharmacokinetic and response data from a phase | study (BRF112680)
Doses ranging from 12 mg (12 mg once daily) to 600 mg (300 mg twice daily) were
investigated and no maximum tolerated dose (MTD) was recorded. The
recommended phase Il dose (RP2D) of 150mg twice daily (b.d.) was selected
because a minimum increase in exposure was noted with 200mg b.d. but with no
increase in the proportion of responders, near-maximum pharmacodynamic effect
was recorded in tumour biomarker and FDG-PET studies, and dose-limiting toxic
effects were present at 200mg.*°

Choice of comparator: At the time the study was initiated and throughout the
enrolment period (December 2010 to September 2011), vemurafenib had not
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received regulatory approval so could not be utilised as a comparator. Despite its
limited clinical benefit, dacarbazine was considered the standard-of-care for
unresectable and metastatic melanoma at the time, and was confirmed as an
acceptable comparator through Committee for Medicinal Products for Human
(CHMP) Scientific Advice. Patients who progressed on dacarbazine were offered
dabrafenib therapy after progression was confirmed by independent review.

Randomisation: Patients were randomly assigned 3:1 to either dabrafenib or
dacarbazine; a 3:1 ratio was chosen because it allowed better characterisation of the
efficacy and safety of dabrafenib given the small sample dictated by the
hypothesised effect size. It was also implemented to mitigate potential concerns
around randomisation of patients to a treatment with limited efficacy given emerging
clinical data for BRAF inhibitors.

An Independent Review Committee (IRC) was used to review scans to assess
response and progression. An Independent Data Monitoring Committee (IDMC) was
set up to ensure external objective medical and/or statistical review of safety issues
in order to protect the ethical and safety interests of subjects and to protect the
scientific validity of the study.

A CONSORT flow diagram for BREAK-3 is provided in Figure 4.

Supportive RCTs

BRF113220 study’

An overview of the study design and methodology of the BRF113220 study is
provided in Table 7. Patient enrolment to the study commenced in March 2010.
Outcome data presented in this submission are from a planned analysis conducted
with a cut-off date of 31 May 2012 and the later cut-off date of 29 March 2013; follow-
up is ongoing for overall survival.

MEK 115306 Combi-d study®®

An overview of the study design and methodology of the MEK115306 Combi-d study
is provided in Table 7. Patient enrolment to the study commenced in May 2012.
Outcome data presented in this submission are from a planned analysis conducted
with a cut-off date of 26 August 2013; follow-up is ongoing for overall survival.

Methods

6.3.2 Describe the RCT(s) design (for example, duration, degree and
method of blinding, and randomisation) and interventions. Include
details of length of follow-up and timing of assessments. The
following tables provide a suggested format for when there is more
than one RCT.
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Table 7. Comparative summary of methodology of the RCTs

Primary RCT Supportive RCTs
Trial no. BREAK-3 (BRF113683) BRF113220 (Part C) (Combi-d) MEK115306
(acronym)
ClinicalTrials.gov Identifier: NCT01227889 ClinicalTrials.gov Identifier: NCT01584648
ClinicalTrials.gov Identifier:NCT01726738
Location 70 centres in 12 countries, including: Germany, Multi-centre study involving 16 centres across the U.S. Multi-centre study involving 121 centres across the globe,
France, US, Spain, Italy and Australia including centres in the UK
Design Randomised, open-label, active-treatment controlled, Randomised, open-label, multi-centre Phase Il pivotal Randomised, double-blind, multi-centre Phase llIpivotal
multi-centre phase Il study study study
Population Subjects with treatment-naive advanced or metastatic Subjects with treatment-naive metastatic BRAF V600E, | Subjects with treatment-naive metastatic BRAF V600E,
BRAF Y*F mutation-positive melanoma (with the V600K or V600D mutation-positive melanoma, with the | V600K or V600D mutation-positive melanoma
exception of prior treatment with IL-2, surgery or exception of £1 previous chemotherapy regimen and/or
radiotherapy) interleukin-2 (IL-2)
Duration of Ongoing. Enrolment commenced 23 Dec 2010 and Ongoing. Enrolment to Part C commenced 14 Ongoing. Enrolment began in May 2012. The initial data cut
study completed on 01 Sept 2011. Patients are being December 2010 and the last subject received the first was on 26 August 2013 with 211 (50%) PFS events and 95
followed for overall survival. (latest OS data cut-off; 18 dose of study drug on 07 July 2011. Initial data cut-off; (22%) OS events.
Dec 2012) 31 May 2012”. Follow-up for OS continues (latest data
cut-off; 29 Mar 2013°).
The final analysis of OS is planned when 70% of the total
enrolled population has died or been lost to follow up,
projected for Q1 2015
Method of Upon completion of the required baseline Eligible patients were randomised 1:1:1 to receive one Upon completion of all the required screening assessments,

randomisation

assessments, eligible patients were registered into the
GSK interactive voice response system (RAMOS;
Registration and Medication Ordering System), by the
investigator or authorised study staff, for stratification
and central randomisation. Registered patients were
assigned a unique subject number for the duration of
the study. Subject number and the following baseline
subject information for stratification were entered into
the system to obtain the treatment assignment:

. Disease staging (Il + IVM1a + MIVb or IVM1c)
Subjects were centrally randomised using a
randomisation schedule generated by the GSK
Oncology Biometrics Department, which assigned
subjects in a 3:1 ratio to receive either dabrafenib or
dacarbazine.

of two different dose combinations of dabrafenib plus
trametinib, or dabrafenib monotherapy, based on the
results from the uncontrolled dose-
escalation/expansion cohorts (Part B). In Part C,
patients were assigned to study treatment in
accordance with the randomisation schedule generated
by Discovery Biometrics, using the GSK RAMOS
(Registration and Medication Ordering System)
interactive voice recognition system (IVRS). Rates of
poor prognostic features, such as M1c disease, brain
metastases, and elevated lactate dehydrogenase
(LDH) levels, were similar between arms in Part C.

eligible subjects will be registered into the Registration and
Medication Ordering System (RAMOS), the GSK interactive
voice response system (IVRS), by the investigator or
authorized site staff. Randomisation was performed on a
1:1 ratio to each arm of the study.

The system allowed stratification to the blinded treatment
assignment, based upon lactate dehydrogenase levels
(LDH; > ULN versus < ULN) and BRAF mutation status
(V600E versus V600K).

Method of
blinding

This was an open-label study. However, the IRC were
blinded to treatment assignment and investigators’
assessments of response and progression.

This was an open-label study. Following an interim
analysis based on pre-specified Protocol Amendment
3, a Blinded Independent Central Review (BICR) was

Study treatment was double-blinded. Neither GSK, the site,
nor the subject will know the treatment assignment. Every
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introduced to evaluate the robustness of the primary
analysis, and to support Part C as a potential
registration trial for the dual therapy. These analyses
were primarily focused on addressing and evaluating
potential sources of biases, specifically, with respect to
PFS.

effort must be made to maintain the blind until the final
PFS analysis is performed.

Intervention(s)
and
comparator(s)

e  Oral dabrafenib 150mg twice daily (n=187)
. Intravenous dacarbazine 1000mg/m?every 3
weeks (n=63)
Dose reductions for dabrafenib and dacarbazine were
permitted during study participation, according to dose
modification guidelines provided in the study protocol.
Patients received treatment until disease progression,
death, unacceptable toxicity or study withdrawal.
Subjects who experienced disease progression on
dacarbazine were eligible for crossover to dabrafenib
at the discretion of the investigator following
confirmation of progression by independent review.

e  Oral dabrafenib 150mg twice daily plus
trametinib 1mg once daily (150/1), n=54
e  Oral dabrafenib 150mg twice daily plus
trametinib 2mg once daily (150/2), n=54
e  Oral dabrafenib 150mg monotherapy twice
daily, n=54
Patients who had disease progression on dabrafenib
monotherapy could cross over to receive dual therapy
150/2, following confirmation by BICR

e  Oral dabrafenib 150mg twice daily plus trametinib
1mg once daily (150/1), n=211

e  Oral dabrafenib 150mg twice daily plus trametinib
placebo, n=212

e  Crossover was not permitted in this study

Concomitant

Subijects received full supportive care during the study,

Subijects could receive full supportive care during the

Subijects received full supportive care during the study,

medication including transfusion of blood and blood products, and study, including transfusions of blood and blood including transfusion of blood and blood products, and
treatment with antibiotics, antiemetics, antidiarrheals, products, and treatment with antibiotics, anti-emetics, treatment with antibiotics, antiemetics, antidiarrheals, and
and analgesics, as appropriate. anti-diarrhoeals, analgesics, and other care, as analgesics, as appropriate. Use of anticoagulants such as
Certain medications were prohibited: including strong deemed appropriate. Growth factors and warfarin is permitted provided that
inhibitors or inducers or CYP3A or CYP2CS8, p- bisphosphonates were allowed but could not be INR is monitored in accordance with local institutional
glycoprotein (Pgp) or breast cancer resistance protein initiated during first 4 weeks of treatment. practice.
(BRCP); St. John’s wort; HIV antiretroviral drugs.
Concomitant use of certain medications was to be Certain medications were prohibited while on treatment | Certain medications were prohibited while on treatment in
undertaken with caution, particularly: mild/moderate in this study including: other anti-cancer therapies for this study including: other anti-cancer therapies for
inhibitors and inducers of CYP3A4, CYP2C8, Pgp or melanoma,; antiretroviral drugs; herbal remedies (e.g. melanoma,; antiretroviral drugs; herbal remedies (e.g. St.
BRCP; and substrates of CYP2C8, CYP2C9 and St. John’s wort); therapeutic dosing of warfarin John'’s wort); therapeutic dosing of warfarin resulting in INR
CYP2C109. resulting in INR >1.3; strong inhibitors or inducers of >1.3; strong inhibitors or inducers of CYP3A, CYP2CS8, or p-
CYP3A, CYP2CS8, or p-glycoprotein (Pgp) or breast glycoprotein (Pgp) or breast cancer resistance protein
cancer resistance protein (BCRP) transporters as they (BCRP) transporters as they may alter dabrafenib and/or
may alter dabrafenib and/or trametinib metabolism. trametinib metabolism.
Primary Efficacy: Efficacy: Efficacy:
outcomes Progression-free survival (PFS), based on disease . Investigator-assessed progression-free . Progression-Free Survival (PFS) as assessed by
(including assessments by investigators with progression defined survival (PFS) the investigator (assessments conducted from
scoring according to RECIST v1.1% o Disease assessments were randomization until the earliest date of disease
methods and Tumour assessments involving CT or MRI of chest, conducted at baseline and every 8 progression (PD) or death due to any cause
timings of abdomen, pelvis, brain, and melanoma skin lesion weeks, and included imaging (e.g., (average of 9 study months)
assessments) photography was performed at baseline, week 6, week CT, MRI, bone scan, plain

12 and every 9 weeks thereafter.

radiograph), and physical
examination (as indicated for
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Safety:

palpable/ superficial lesions).

The primary analyses were based
on investigators’ assessments,
with additional analyses conducted
according to a blinded
independent central review
(BICR). Subjects whose disease
responded (either CR or PR) had a
confirmatory disease assessment
performed at least 4 weeks after
the date of the assessment at
which response was
demonstrated.

Overall response rate (ORR: CR + PR)

o

Defined as the percentage of
patients achieving either a CR or
PR (per RECIST v1.1) *.
Confirmatory disease assessment
was required no less than 28 days
after the criteria for response were
first met. Exact 95% CI for ORR
were calculated.

Duration of response (DoR)

o

Defined (based only on CR or PR)
to be the date of first documented
evidence of PR or CR until the
earlier of date of disease
progression or death due to any
cause.

Incidence of cutaneous squamous cell
carcinoma (cuSCC)

Safety, including AEs, dose modifications
and discontinuations,
physical/ophthalmical/dermatological
examinations, vital signs, ECOG PS,
laboratory evaluations, ECG, ECHO

All safety analyses were based on the “All Treated” or
“Crossover” populations, as appropriate, and were
conducted separately for subjects in the randomised
phase and those in the crossover phase. AEs were
graded according to NCI-CTCAE v4.0. AE
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assessments were conducted at baseline, throughout
the study and 14 days after treatment discontinuation.
Where applicable, laboratory data (haematology,
chemistry) were graded using CTCAE v4.0.
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Secondary
outcomes
(including
scoring
methods and
timings of
assessments)

Efficacy:

PFS as assessed by IRC

Overall survival (OS)

Overall response rate (ORR: CR+PR)
Duration of response

PFS and ORR in crossover patients
Validation of BRAF mutation assay

Health-related quality of life:

e  Using EORTC-QLQ-C30 and EQ-5D
questionnaires administered at baseline; weeks 6, 12
and 15 during treatment; at progression; and 30 days
after progression was first determined.

Safety, included:

. Rate of treatment-emergent non-melanoma skin
lesions and second

e  malignancies

. Incidence and severity of adverse events (AEs),
graded according to NCI-CTCAE v4.0

e  Serious adverse events (SAEs)

e Laboratory evaluations (haematology and clinical

chemistry)

e  Physical examinations, vital signs, 12-lead ECG,
LVEF

e  Treatment discontinuations, dose reductions or
interruptions

Safety assessments were conducted at baseline and
every 3 weeks while the subject was on study
treatment until 28 days after discontinuation of
treatment; exceptions were ECHO and ECG
evaluations which were every 9 weeks after week 21
unless clinically indicated, and dermatologic skin
examinations (with photography as appropriate) which
were every 9 weeks after week 6.

e  Overall survival (OS)

o  OS was defined as the interval of
time between the date of
randomisation/first dose and the
date of death due to any cause.
For subjects who did not die, OS
was censored at the date of last
contact. When calculating OS, all
deaths following crossover were
included.

o  OS was summarized using
Kaplan-Meier estimates. For each
treatment group, the Kaplan-Meier
estimates for median OS and the
first and third quartiles are
presented, along with 95% Cls.
Cls for quartiles were estimated
using the Brookmeyer-Crowley
method. For the OS comparison of
each combination arm with the
monotherapy arm, a p-value based
on two-sided log rank test was
calculated; the Pike estimate of
treatment HRs is provided,
together with a 95% CI.

e  Pharmacokinetic (PK) activity
Blood was collected for PK analyses pre-
dosing on day 15 and every 8 weeks until
week 48.

Efficacy

. OS; defined as the time from randomization until
death due to any cause

e  Overall response rate (ORR), defined as the
percentage of subjects with a confirmed CR or
PR at any time per RECIST, version 1.1
[Eisenhauer, 2009]

e  Duration of response, defined as the time from
first documented evidence of CR or PR until
disease progression or death due to any cause
among subjects who achieve a confirmed
response(i.e.,confirmed CR or PR)

Health-related quality of life:

. Using EORTC-QLQ-C30 and EQ-5D questionnaires
administered at baseline; weeks 6, 12 and 15 during
treatment; at progression; and 30 days after
progression was first determined.

Safety:

The secondary objectives of the study include
characterizing the safety profile of dabrafenib and trametinib
combination therapy. As a consequence, clinical
assessments including vital signs and physical
examinations, 12-lead ECG, ECHO, chemistry and
haematology

laboratory values, and AEs will be monitored and evaluated.

Pharmacokinetic Endpoints

Concentrations of trametinib and of dabrafenib and its
metabolites (GSK2285403, GSK2298683, and
GSK2167542) will be determined in the combination
therapy arm and dabrafenib and its metabolites will be
determined in the dabrafenib montherapy arm at each
nominal timepoint.

As part of the exploratory objectives of this study, the
following population PK endpoints will be included:
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 Apparent clearance following oral dosing (CL/F);
* Volume of distribution (V/F); and
* The effect of combination therapy on CL/F.

Duration of
follow-up

All subjects who discontinued study treatment were
followed for survival every 12 weeks until death or
study completion.

Median duration of follow-up (time on study) for
dabrafenib and dacarbazine respectively was 5.1 and
4.8 months months at the 19 Dec 2011 data cut; 10.5
and 9.9 months at the 25 June 2012 data cut; and
15.2 and 12.7 months at the 18 Dec 2012 data cut.

All subjects were followed for overall survival every 3
months after last doses of study drugs. Effiacy
assessments were made once a pre-specificed
endpoint of 70% of PFS events was achieved.

e As of the 31 May 2012 data cut-off, median
duration of follow-up (time on study) was
14.1 months (range 10.8-17.6) months (70%
PFS event rate achieved). All subjects had at
least 10 months follow-up. ’

e  Median follow-up time at 29 Mar 2013 data
cut-off: ~24 months.

Median duration of follow-up (time on study) was
approximately 9 months at the 26 August 2013 data cut;

Tumour assessments, including radiographic evaluation
were made at Week 8 and every 8 weeks thereafter through
week 56 and then every 12 weeks thereafter (all + 7 days)
until determination of progressive disease

Quality of Life assessments were made at week 8 and
every 8 weeks thereafter through week 56 and then every
12 weeks thereafter (all + 7 days) through determination of
progressive disease, and 5 weeks (+ 7 days) after
determination of progression.

b.d. = twice daily; CR = Complete response; CT = Computed tomography; ECG = Electrocardiogram; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire Core 30; EQ-5D = EuroQol questionnaire; LVEF = Left Ventricular Ejection Fraction; NCI-CTCAE = National Cancer Institute-Common Toxicity Criteria for AEs; PFS =
Progression-free survival; PR = Partial response; ORR = Overall response rate; OS = Overall survival; RECIST = Response Evaluation Criteria in Solid Tumours.
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Participants

6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for the trial. The following table provides a suggested
format for the eligibility criteria for when there is more than one RCT. Highlight any differences between the trials.

Table 8. Eligibility criteria in the RCTs

Primary RCT

Supportive RCTs

Trial no.
(acronym)

BREAK-3 (BRF113683)*
ClinicalTrials.gov Identifier: NCT01227889

BRF113220 (Part C)%
ClinicalTrials.gov Identifier: NCT01072175

(Combi-d) MEK115306°®
ClinicalTrials.gov Identifier: NCT01584648

Main inclusion
criteria

¢ Histologically confirmed advanced
(unresectable Stage Ill) or metastatic (Stage V)
BRAF V600E mutation positive melanoma as
determined by central laboratory testing*

e Treatment naive for advanced/metastatic
disease, with the exception of IL-2, surgery and
radiotherapy, which were allowed

o Meglsureable disease according to RECIST
vl.

e Age 218 years.

e ECOG PS of 0-1.

¢ Adequate haematological, hepatic, renal and
cardiac function.

¢ Histologically confirmed metastatic BRAF
V600E, V600K or V600D mutation-positive
melanoma determined locally**

e Treatment-naive for metastatic disease with the

exception of <chemotherapy regimen and/or IL-

2.

Measureable disease according to RECIST

version 1.1 %,

Age 218 years.

e ECOG PS of 0-1.

e Adequate haematological, hepatic, renal and
cardiac function.

¢ Histologically confirmed cutaneous melanoma

that is either Stage IIIC (unresectable) or
Stage IV (metastatic), and determined to be
BRAF V600E/K mutation-positive using the
bioMerieux (bMx) investigational use only
(IUO) THxID BRAF Assay (IDE: G120011).
The assay will be conducted by a central
reference laboratory***

e Treatment naive for advanced/metastatic
disease

e Measureable disease according to RECIST
vliil
e > 18 years of age.

An Eastern Cooperative Oncology Group
(ECOG) performance status of 0 or 1

Adequate baseline haematological, hepatic,
renal and cardiac function
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Main exclusion
criteria

Currently receiving anti-cancer therapy or use
of any investigational anti-cancer or other drug
within 28 days of receipt of first dose of
dabrafenib

Major surgery, radiotherapy, or immunotherapy
within last 4 weeks

Ocular or primary mucosal melanoma

o History of other malignancy. Subjects who had

been disease-free for 5 years, or subjects with
a history of completely resected non-melanoma
skin cancer or successfully treated in situ
carcinoma were eligible

History of HIV or G6P dehydrogenase
deficiency

Evidence of active CNS disease or cardiac
metastases

Cardiac abnormalities, including QTc 2480
msec; history of acute coronary syndrome
(including unstable angina), coronary
angioplasty, stenting, or cardiac arrhythmias
(except sinus arrhythmia) within the past 24
weeks; NYHA Class II-IV heart failure; or
abnormal valve morphology documented by
echocardiogram.

o Currently receiving anti-cancer therapy

(chemotherapy, radiotherapy, immunotherapy,
or biologic therapy) or received an
investigational anti-cancer drug within 4 weeks
or 5 half-lives of the first dose of study drug
administration.

Prior exposure to BRAF or MEK inhibitors.
Known HIV, HBV or HCV infection.

Current use of therapeutic warfarin; use of
LMWH was permitted provided PT and PTT met
entry criteria.

Any major surgery, radiotherapy, or
immunotherapy within the last 4 weeks. Limited
radiotherapy within the last 2 weeks.

Evidence of brain metastases; unless all known
lesions previously treated with surgery or
stereotactic radiosurgery, and confirmed stable,
and asymptomatic, and no enzyme-inducing
anticonvulsants required. (cases of NED require
confirmation on 2 consecutive scans prior to first
dose on study).

History of pneumonitis or interstitial lung disease
Cardiac abnormalities including: history of acute
coronary syndromes; coronary angioplasty;
stenting; QTc interval 2480 msec; uncontrolled
arrhythmias (except controlled atrial fibrillation);
NYHA class II-1V heart failure; abnormal cardiac
valve morphology; or treatment-refractory
hypertension.

e Prior treatment with a BRAF inhibitor
(including but not limited to dabrafenib,
vemurafenib, LGX818, and XL281/BMS-
908662) or a MEK inhibitor (including but not
limited to trametinib, AZD6244, and
RDEA119).

e Any major surgery, extensive radiotherapy,
chemotherapy with delayed toxicity, biologic
therapy, or immunotherapy within 21 days prior
to randomization, or daily or weekly
chemotherapy without the potential for delayed
toxicity within 14 days prior to randomization.

e History of another malignancy. Exception:
Subjects who have been disease-free for 3
years, or subjects with a history of
completely resected non-melanoma skin
cancer,or subjects with indolent second
malignancies are eligible. (Subjects with
ocular or mucosal melanoma are not
eligible.)

e Prior systemic anti-cancer treatment
(chemotherapy, immunotherapy, biologic
therapy, vaccine therapy, or investigational
treatment) for Stage IIIC (unresectable) or
Stage IV (metastatic) melanoma. Prior
systemic treatment in the adjuvant setting is
allowed. (Note: Ipilimumab treatment must end
at least 8 weeks prior to randomization.)

e Taken an investigational drug within 28 days or
5 half-lives (minimum 14 days), whichever is
shorter, prior to randomization.

e 5. Current use of a prohibited medication as
described in Table 7

o History of HIV or G6P dehydrogenase
deficiency

e Evidence of active CNS metastases unless
definitively treated with surgery or stereotactic
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surgery or stable for = 12 weeks prior to
randomization, and no need for
anticonvulsants

o Cardiac abnormalities, including QTc 2480
msec; history of acute coronary syndrome
(including unstable angina), coronary
angioplasty, stenting, or cardiac arrhythmias
(except sinus arrhythmia) within the past 24
weeks; NYHA Class II-IV heart failure; or
abnormal valve morphology documented by
echocardiogram.

o History or current evidence/risk of retinal vein
occlusion (RVO) or Central Serous
Retinopathy (CSR)

* Screening included central testing for the BRAF'°°°C mutation performed by the central reference laboratory.

**Archived tissue was required; fresh biopsy was needed if archived tissue was not available. BRAF mutation status was determined locally using GSK BRAF mutation assay.
=+ BRAF"°® testing was performed using the bioMerieux BRAF THxID IUO assay (IDE: G120011)

ACS = acute coronary syndrome; CNS = central nervous system; CTCAE = Common Toxicity Criteria for AEs ECOG PS = Eastern Cooperative Oncology Group Performance
Status; G6PD =glucose-6-phosphate dehydrogenase; HBV = Hepatitis B Virus; HCV = Hepatitis C Virus; HIV = human immunodeficiency virus; LMWH = low molecular weight
heparin; Ml = myocardial infarction; NYHA = New York Heart Association; NED = no evidence of disease; QTcB = QT interval corrected for heart rate using the Bazett's
formula.
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6.3.4 Describe the patient characteristics at baseline. Highlight any
differences between study groups. The following table provides a
suggested format for the presentation of baseline patient
characteristics for when there is more than one RCT.

BREAK-3

The randomised treatment groups in the BREAK-3 study were well balanced for
demographic and disease status at baseline (Table 9). All patients were diagnosed
with Stage IIl or IV melanoma.

The majority had Milc disease, which is indicative of a poorer prognosis.>*®
Approximately half of patients had tumours in at least 3 organs; the most common
locations of disease in both arms were lymph nodes, lung, liver and subcutaneous
tissue. The dabrafenib group had a slightly greater proportion of patients with
metastases in the liver and subcutaneous tissue. All patients were treatment-naive
for metastatic disease (except for one patients who had received interleukin). Most
patients had undergone surgery previously and adjuvant immunotherapy (interferon)
was the most common prior anti-cancer therapy.

The demographics of patients who eventually crossed over from dacarbazine to
dabrafenib in BREAK-3 were consistent with the study population as a whole (Table
9). Subjects who entered the crossover phase as of the data cut-off had more sites of
disease compared to subjects entering the randomised phase. The most common
locations of disease in the crossover phase were consistent with the randomised
phase.
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Table 9. Demographic and baseline disease characteristics of participants in BREAK-3

across randomised groups®

Randomised phase Crossover
Dabrafenib dacarbazine population
(n=187) (n=63) (n=28)

Age (years)
Mean (SD) 53.5 (13.76) 51.6 (14.22) 50.8 (14.39)
Median (Min. — Max.) 53.0 (22-93) 50.0 (21-82) 50.0 (24-75)
Sex, n (%)
Male 112 (60) 37 (59) 16 (57)
Female 75 (40) 26 (41) 12 (43)
Baseline lactate dehydrogenase, n (%)
<ULN 119 (64) 43 (68)
>ULN 67 (36) 19 (30) NR
Unknown 1(<1) 1(2)
Prior chemotherapy for advanced or metastatic disease, n (%)
Any therapy 181 (97) 62 (98) NR
Surgery 179 (96) 61 (97)
Immunotherapy 52 (28) 15 (24)
Radiotherapy 37 (20) 10 (16)
Biologic Therapy (monoclonal antibodies, 3(2) 3(5)
vaccines)
Chemotherapy 1(<1) 4 (6)
Hormonal therapy 0 1(2)
ECOG PS at Baseline, n (%)
ECOG =0 124 (66) 44 (70) NR
ECOG 21 62 (33) 16 (25)
Unknown 1(<1) 3(5)
Stage at screening, n (%)
lnc 6(3) 2(3) NR
v 180 (96) 59 (94)
TNM staging at screening, n (%)
MO 6(3) 1(2) NR
M1a 23(12) 10 (16)
M1b 34 (18) 12 (19)
Mic 124 (66) 40 (63)
Visceral disease at Baseline, n (%)
No 50 (27) 20 (32) NR
Yes 22 (12) 8(13)
Both 115 (61) 35 (56)
Number of organs involved, n (%)
1 42 (22) 19 (30) 3(11)
2 52 (28) 16 (25) 4(14)
>3 sites 93 (50) 28 (44) 21 (75)
Location of disease at baseline, n (%)
Lymph nodes 120 (64) 38 (60) 20 (71)
Lung 92 (50) 30 (48) 18 (64)
Liver 71 (38) 17 (27) 13 (46)
Subcutaneous tissue 57 (30) 11 (17) 8(29)
Bone 25 (13) 8(13) 7 (25)
Spleen 21 (11) 7(11) 5(18)
Skin 15 (8) 8(13) 1(4)
Adrenal gland 19 (10) 3(5) 2(7)
CNS® 4(2) 2(3) 2(7)
Other” 52 (29) 29 (45) 22 (72)

NR=not reported

a Subjects with CNS metastases were excluded from the randomised phase unless they were without evidence of active
CNS metastases for >3 months after surgery or stereotactic radiosurgery.

b Other sites included: muscle, kidney, peritoneum/omentum, mediastinal, ascites, abdomen/abdominalwall
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Supportive RCTs
BRF113220 study

The demographics were largely well balanced across the arms of the study. With
regards to supporting any efficacy signals that arose from the BREAK-3 study, the
demographics of the dabrafenib arm were reasonably well matched between the
BRF113220 study and the BREAK-3 study for age, gender, ECOG performance
status, and stage of disease at screening. While BREAK-3 comprised of a wholly
BRAF V600E mutation populations, the BRF113220 study contained BRAFY®%%
mutation subjects. However, these subjects were in the minority.

MEK115306 Combi-d study

In a similar manner to the BRF113220 study, the demographics of the MEK115306
Combi-d study were also well balanced across the arms of the study, and contained
BRAF%®X subjects. Furthermore, the demographics of the subjects within the
dabrafenib monotherapy cohort also largely reflected those of the BREAK-3
dabrafenib subject cohort (see Table 10).

Table 10: Comparison of patient characteristics of the dabrafenib monotherapy patient
cohorts within the included RCTs

Primary RCT Supportive RCT
Trial no. BREAK-3 BRF113220 Combi-d
(acronym) (BRF113683) (Part C) (MEK115306)
(n=187) Dabrafenib Dabrafenib
150mg b.d. 150mg b.d.
Monotherapy plus Trametinib
(n=54) placebo
(n=212)
(n=212)
Age (years)
Mean 53.5 51.8 55.1
Median (range) 53.0 (22-93) 49.5 (18-82) 55.0 (22-89)
Sex, n (%)
Female 75 (40) 25 (46) 100 (47)
Male 112 (60) 29 (54) 111 (53)
ECOG PS, n (%)
0 124 (66) 34 (63) 54 (26)
21 62 (33) 20 (37) 155 (73)
Stage at
screening, n (%)
lllc 6 (3) 1(2) 5(2)
v 180 (96) 53 (98) 206 (98)
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TNM staging at
screening, n (%)

MO 6 (3) 1(2) -
Mla 23 (12) 11 (20) 19 (9)
M1b 34 (18) 5(9) 45 (21)
Mlc 124 (66) 37 (69) 142 (67)
LDH level at
baseline, n (%)
Elevated (>ULN) 27 (50)
37 (36 76 (36
Normal (SULN) 119((642) 27 (50) 135((64‘?)
No. of organs
involved, n (%)
<3 sites 94 (50) 34 (63) 109 (52)
>3 sites 93 (50) 20 (37) 101 (48)
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Outcomes

6.3.5 Provide details of the outcomes investigated and the measures used
to assess those outcomes. Indicate which outcomes were specified
in the trial protocol as primary or secondary, and whether they are
relevant with reference to the decision problem. This should include
therapeutic outcomes, as well as patient-related outcomes such as
assessment of health-related quality of life (HRQoL), and any
arrangements to measure compliance. Data provided should be
from pre-specified outcomes rather than post-hoc analyses. When
appropriate, also provide evidence of reliability or validity, and
current status of the measure (such as use within UK clinical
practice). The following table provides a suggested format for
presenting primary and secondary outcomes when there is more
than one RCT.

Details of the primary and secondary endpoint measures in BREAK-3, are presented
in Table 11. The outcomes of the BRF113220 study and the MEK115306 Combi-d
study largely reflect those found within the BREAK-3 study, although there are some
differences with regard to whether the outcomes are classed as primary or secondary
measures.
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Table 11. Primary and secondary outcomes of the RCTs

BREAK-3 (BRF113683)

Primary outcomes and measures

Reliability/validity/current use in clinical practice

e Progression-free survival (PFS) in the entire study population, as
assessed by investigators according to RECIST vl1.1 criteria (see
below)

e PFS was defined as the interval between the date of randomisation
and the earliest date of objective disease progression or death due
to any cause

RECIST Criteria v1.1 for evaluation of target lesions*:

e Complete response (CR) — Disappearance of all target lesions

e Partial response (PR) — At least a 30% decrease in the sum of the
LD of target lesions, taking as a reference the baseline sum LD

e Progressive disease (PD) — At least a 20% increase in the sum of
the LD of target lesions, taking as a reference the smallest sum LD
recorded since the treatment started or the appearance of one or
more new lesions

e Stable disease (SD) — Neither sufficient shrinkage to qualify for PR,
nor sufficient increase to qualify for PD, taking as reference the
smallest sum LD since treatment started

¢ Not evaluable (NE) — Any subject who cannot be classified by one
of the four preceding definitions.

PFS was also examined in pre-defined sub-groups including:
e Gender

No. of metastatic disease sites (<3 or 23)

Age (<65 or = 65 years)

Disease stage at screening (llic + IVM1a+ IV1Mb or IVM1c)
ECOG PS (0 or 21)

PFS has not been Wldely acknowledged as a surrogate endpoint for OS in advanced or metatstatic
melanoma speC|f|caIIy although it is widely recognised by oncologists and regulatory authorltles as
an important endpoint and a valid measure of clinical benefit in advanced-stage cancer trials™
Data for molecular targeted agents against BRAF V600 mutated-melanoma suggest that a Iarge
benefit in PFS is likely to correlate with improved os?

Due to ethical requirements in clinical trials, it is necessary to allow subjects to crossover from the
comparator arm to receive the treatment within the active arm of the study; in allowing this, this does
not deprive subjects of receiving the potentially more effective treatment from the active arm of the
study. It is therefore also widely regarded that, due to the confounding effect of crossover on OS, it
is difficult the estimate the true survival beneft in this setting. PFS was therefore selected as the
most appropriate primary endpoint since its effects are not diluted by post-progression treatment
following crossover. Data for molecular targeted agents against BRAF V600 mutated-melanoma
suggest that a large benefit in PFS is likely to correlate with improved OS.

A meta-analysis of randomised, controlled trials in metastatic melanoma demonstrated that PFS
may be used as a surrogate for OS. % This analysis used OS and PFS as defined and reported in
selected trials following a systematic review of the literature. Results demonstrated a strong
correlation between treatment effects on PFS and OS. A sensitivity analysis to account for the
limitations in measuring the true treatment effect for OS in studies with crossover was also
performed, and also showed a very strong correlation between the treatment effects on PFS and

0S. (See Appendix Error! Reference source not found. for further details)

PFS is a composite endpoint that informs on both tumour response/shrinkage and disease
stabilisation. Furthermore, PFS is a direct measure of treatment effect and not subject to the
influence of crossover/post-study therapy and is therefore particularly acceptable in situations where
it is expected that further lines of treatment may hamper the detection of a treatment effect on 0s.°
Progression-free survival is an important health outcome in its own right as it measures only the
effect of the study drug and is not diluted by subsequent treatments which patients receive, as OS
may be. Expert medical opinion considers that, as disease progression is often symptomatic and
uncomfortable, an improvement in PFS is beneficial to patients in-and-of itself in lethal diseases
such as late-stage MM, if the magnitude of the benefit is sufficient and the side-effect profile
acceptable.

Progression was determined by the investigator using the internationally-recognised and widely
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used Response Evaluation Criteria In Solid Tumours (RECIST) ° (see left-hand column) based on
imaging data (including photography).

Sensitivity analyses are recommended for a rigorous assessment of PFS 6182 several sensitivity
analyses of PFS using the ITT population were conducted to confirm the results of the primary
analysis, including: investigator-determined symptomatic progression as a PFS event; PFS
censoring at date of last scan for subjects with no PFS event at cut-off; Cox regression analysis
using baseline prognostic factors as covariates.

An independent central reviewer, who was blinded to the treatment assignment, performed a
blinded, retrospective evaluation of progression. The progression dates from this review were used
to perform a secondary analysis of PFS.

Secondary outcomes and measures

Reliability/validity/
current use in clinical practice

Principal secondary endpoint:
e Overall survival (OS) — defined as the interval between date of
randomisation and date of death due to any cause.

Other secondary endpoints included:

e Overall response rate (ORR) — defined as the percentage of
patients achieving either a confirmed CR or PR as per RECIST
criteria v1.1 as their best overall response

e Duration of response (DoR) - defined as the time for those
subjects who show a CR or PR from the first documented evidence
of CR or PR until the first documented sign of progression or death
due to any cause

o PFS2 — defined as the time from first dose of dabrafenib in subjects
randomised to dacarbazine who crossover after initial progression

0S is considered the gold standard measure of clinical benefit and the most objective endpoint >

in phase 1ll RCTs of cancer therapies. It is generally required by regulatory agencies to be a key
secondary endpoint where PFS is the primary endpoint®®.

However, OS is frequently confounded by crossover or other therapies received by patients upon
discontinuation of study medication following disease progression. Because BREAK-3 permitted
subjects randomised to dacarbazine to receive dabrafenib after progression, the survival times of
these crossover subjects was expected to be longer than what would have been observed without
crossover. The Reporting and Analysis Plan (RAP) therefore allowed for analyses to be conducted
to examine and adjust for the impact of crossover, including the Rank Preserving Structural Failure
Time (RPSFT) model.**

ORR is considered to be an appropriate and valid secondary endpoint in the phase Il evaluation of
some new anti-cancer treatments and/or in some cancers, including melanoma.®® However,
melanoma experts maintain that response rates can under- or over-estimate an agent’s effects; for
example, high initial response rates with some therapies have not translated into an OS benefit
whereas low response rates with ipilumumab, for example, have translated into an OS benefit.®®

Tumour response evaluations were made using the established Response Evaluation Criteria In
Solid Tumours (RECIST v1.1) > (see above). Separate response analyses were performed using
the investigators’ and independent reviewer’s assessment of response.
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to the earliest date of documented progression or death

e ORR and DoR in subjects who crossover to dabrafenib after initial
progression on dacarbazine

Health outcomes assessments:
e EQ-5D (EuroQoL-5D questionnaire)

e EORTC-QLQ-C30 (European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire version 3)

Safety assessments:

e Adverse events (AE) — collected and recorded from first dose of
study treatment until 28 days following discontinuation of study
treatment

e Serious adverse events (SAE) — collected over same time period

e Rates of treatment-emergent non-melanoma skin lesions and
second malignancies

Duration of response reflects the durability of the treatment effect of a given therapy, before the
disease progresses or death occurs which is related to the underlying cancer.

Although several melanoma instruments were in development, there were no widely used, uniformly
accepted, and fully-validated disease-specific instruments at the time this study was set up. Generic
instruments for assessment of health-related quality of life (HRQoL) were therefore used in this
study.

The EQ-5D was included in this study as a standardised measure of health status that is applicable
to a wide range of health conditions. It has been shown to be reliable and valid for assessing health-
related QoL in cancer patients. It comprises a 5-item health status measure (index) which is used to
calculate a utility value and a visual analogue rating scale (VAS/thermometer; rated O to 100) to rate
overall health®.

The EQ-5D was therefore included in this study as a standardised and validated instrument
considered to be relevant in the assessment of HRQoL in subjects with RCC (Cella 2009). It
comprises a visual analogue rating scale (VAS; rated 0 to 100) and a 5-item health status
measure®.

The EORTC-QLQ-C30 is a self-reporting 30-item cancer specific instrument that includes measures
of physical, role, emotional, cognitive and social functioning ®. Scoring of the QLQ in this study was
based on published methods that transformed all scales to scores between 0 and 100% The EORTC
QLQ-C30 has been validated in over 60 languages and been shown to be highly consistent across
different language/cultural groups®”®. The instrument has also been shown to be responsive to
change and all scales/single items meet the standards for reliability.

AEs were coded using the industry standard dictionary for regulatory activities (MedDRA) and
graded according to the National Cancer Institute Common Toxicity Criteria for Adverse Events (NCI
CTCAE) (version 4.0), a descriptive terminology that is well accepted and widely used for recording
(grading) the severity of adverse events. Serious adverse events were defined according to the
Good Clinical Practice Guideline (see section 6.9). Investigators or site staffs were responsible for
the detection and documentation of events meeting the criteria/definition of an AE and SAE and for
judging whether or not they were related to study drug.

Details of adverse events (including frequency and severity) experienced by patients receiving
treatment for metastatic melanoma would be recorded routinely in clinical practice.
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e Treatment discontinuations, interruptions or dose modifications
(all and due to AES)

e Clinical laboratory tests including:
o Clinical chemistry including: sodium, potassium,
phosphate, magnesium, creatinine, bilirubin, AST,
ALT, ALP, y-GT, glucose, LDH, amylase, lipase,
cardiac troponin
o Haematology including: haemoglobulin,
WABCs, neutrophils, lymphocytes, platelets
o Urinalysis
e Vital signs

RBCs,

e Physical and dermatology examinations
e 12-lead ECG
e LVEF (assessed by echocardiogram)

e WHOPS

Exploratory Assessments
e BRAF Mutation in Circulating Cell Free-DNA

Circulating cell free-deoxyribonucleic acid (cfDNA) from patient
plasma samples will be explored to determine whether BRAF
mutations in cfDNA correlate with mutations in the same patient’s
tumor tissue. from which it is derived. Additionally cfDNA may be
evaluated for other mutations associated with response to
GSK2118436 at baseline and on progression of disease. The
analysis will investigate additional potential predictive biomarkers of
treatment response or will allow investigation of intrinsic and/or
acquired markers of resistance. Details on the assessment of BRAF
mutations in cfDNA are provided in Section 6.7.

e  Tumor Biomarker Analysis
Optional tumor biopsies willmay be obtained for exploratory
biomarker analyses. The analyses will investigate additional

Any abnormal laboratory test results (clinical chemistry, haematology, urinalysis) or other safety
assessments /events (e.g. ECG, vital sign measurements) felt to be clinically significant in the
judgement of the investigator were recorded as an AE or SAE in accordance with the protocol
definitions provided. Laboratory safety data were flagged high or low relative to the normal range
and were graded programmatically according to the CTCAE v4.0

Frequent biochemistry and haematology assessments are performed in patients with metastatic
melanoma in clinical practice and it is standard to compare results with reference ranges.

Assessment of vital signs and physical examination are routine clinical procedures.

Baseline and regular ECG and/or LVEF assessments would be conducted as part of the routine
clinical management of patients with advanced/metastatic STS, especially those who have received
prior anthracycline-based therapy.

WHO PS is a reliable, widely accepted and widely used method (5-point scale) of assessing the
functional status and ability to self-care of cancer patients and used to assess patients’ performance
status in clinical practice.

These exploratory assessments are not used in routine clinical practice. However as part of
translational research, they may be used to evaluate responses to the intervention treatment.
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potential predictive biomarkers to treatment response and/or
response or will allow investigation of intrinsic or acquired markers of
resistance.

e Pharmacogenetics (PGx) Research Objective
To investigate the relationship between genetic variants in host DNA
and the pharmacokinetics of GSK2118436 and/or the relationship
between genetic variants in host DNA and the efficacy, safety and
tolerability of GSK2118436.
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Statistical analysis and definition of study groups

6.3.6 State the primary hypothesis or hypotheses under consideration
and the statistical analysis used for testing hypotheses. Also
provide details of the power of the study and a description of
sample size calculation, including rationale and assumptions.
Provide details of how the analysis took account of patients who
withdrew (for example, a description of the intention-to-treat
analysis undertaken, including censoring methods; whether a per-
protocol analysis was undertaken). The following table provides a
suggested format for presenting the statistical analyses in the
trials when there is more than one RCT.

Primary hypotheses and statistical analyses undertaken for BREAK-3 are described
in Table 16 below. Comprehensive statistical plans were also devised for the
BRF113220 study and the MEK115306 Combi-d study. These have been included
within Appendix 10.12 for completeness.
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Table 12. Summary of statistical analyses in BREAK-3 (BRF113683)

Hypothesis objective

Sample size, power calculation

Statistical analyses, analysis populations

Data management, patient withdrawals

The primary objective was to
evaluate and compare PFS in
subjects treated with
dabrafenib compared with
those treated with
dacarbazine.

The study was designed to
provide evidence to support
the null hypothesis HO: A = 1
or to reject it in favour of the
alternative hypothesis HA: A
<1, where A is the hazard
ratio for PFS for dabrafenib
relative to dacarbazine.

Target enrolment and event
requirements were defined to
achieve statistical power of 99.7%
to detect a 67% reduction in risk of
progression or death (corresponding
to a hazard ratio [HR] of 0.33) in
subjects who received dabrafenib
(median PFS of 6 months)
compared with subjects who
received dacarbazine (median PFS
of 2 months), equating to a 200%
improvement in median PFS. At
least 200 patients were to be
enrolled to observe a minimum of
102 PFS events required for the first
analysis of PFS.

The Intention-to-treat (ITT) Population, which comprised all
randomised patients, was used for analyses of the efficacy data
based on the treatment to which the subject was randomised.

Safety data were analysed using the Safety Population, which was
defined as all randomised subjects who received at least one dose
of study medication and was based on the actual treatment
received if that differed from that to which the subject had been
randomised.

The Crossover Population comprised the subset of subjects who
were randomized to the dacarbazine arm and who elected to cross
over to receive dabrafenib after progression was confirmed.

Efficacy analyses:

PFS and OS were estimated using Kaplan-Meier curves, and
compared between treatment arms using a log-rank test stratified
on disease staging. The Pike estimator® of the treatment HR was
provided, together with a two-sided 95% confidence interval (Cl).
The primary analysis of PFS was conducted using progression
dates as determined by investigators; an analysis was repeated
using dates from the independent review. Updated efficacy
analyses were conducted at later time points.

Sensitivity analyses of PFS were conducted to confirm the results
of the primary analysis including: investigator-determined
symptomatic progression as a PFS event; PFS censoring at date of
last scan for subjects with no PFS event at cut-off; Cox regression
analysis using baseline prognostic factors as covariates. A
sensitivity analysis of OS using the latter method was also
performed.

Response rates were compared between randomised treatment
arms using a Fisher’s exact test. An exact 95% CI for the
difference in response rates between randomized treatment arms
was calculated. ORR (defined as subjects achieving a CR or PR
per RECIST v1.1) end was calculated from both the investigators’
and the independent reviewer’s assessment of response.

Median duration of response (DoR) was calculated from the
Kaplan-Meier estimates for subjects in the ITT population who
showed a CR or PR.

PFS, OS, ORR and DoR were analysed separately for the ITT and
Crossover Populations.

Treatment discontinuation:

Subjects received study treatment until disease
progression, death or unacceptable toxicity. Subjects
could also withdraw from the study for other reasons.
All subjects who withdrew were included in analyses
up to the time of withdrawal, regardless of treatment
duration. All subjects who permanently discontinued
study treatment without disease progression were
followed for progression until progression, start of new
anti-cancer therapy, or death. Subjects are being
followed-up until death; however, once 70% of the
enrolled subjects have died or been lost to follow-up
the collection of survival follow-up data for subjects
who have discontinued treatment will cease and the
study will be closed for further follow-up.

Withdrawals:

A subject will be considered to have withdrawn from
the study if the subject has not died and is lost to
follow-up, has withdrawn consent, is no longer being
followed at the investigator’s discretion, or if the study
is closed or terminated. A subject will be considered
to have completed the study if the subject dies during
the study treatment or follow-up period.

Missing data:

All available time-to-event data were analysed using
suitable statistical methods; patients with shorter
treatment and follow-up due to the natural history of
their disease or medical necessities of the treatment
of their disease will not be considered to have missing
time-to-event data. There was no imputation for
missing data. Subjects with unknown or missing best
overall response were assumed to be non-
responders, and included in the denominator when
calculating percentages.

Censoring:

PFS: Subjects with a progression event after an
extended loss to follow-up time were censored at the
date of the last adequate assessment prior to loss to
follow-up. Additionally subjects who started a new
anticancer therapy prior to the progression event were
censored at the last adequate assessment prior to the
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Safety analyses: start of new therapy. Subjects who had not

Adverse events (AEs) were summarised by frequency/proportion progressed or died at the time of analysis were

of total subjects using descriptive techniques only. AEs were censored at the last adequate assessment. OS:
graded by investigators according to the NCI CTCAE v4.0. Censoring was performed using the date of last
Separate summaries were provided for all AEs, drug-related AEs, known contact for those who were alive at the time of
serious AEs (SAEs), and AEs leading to discontinuation/dose analysis

reduction/treatment interruption.

AEs of special interest were also summarised. In particular, the
rate of non-melanoma skin lesions and the rate of other
malignancies was calculated as the percentage of subjects with the
appearance of any treatment-emergent non-melanoma skin
lesions/other malignancy after the start of treatment. Exact 95%
confidence intervals were calculated for each.

Clinical chemistry and haematology data were summarised
according to NCI CTCAE grade (version 4.0).The maximum toxicity
grade of a laboratory parameter for a subject was the worst grade
post-baseline after the first dose of study treatment over the
treatment period. Any grade increases and specific increases to
Grade 1, Grade 2, Grade 3, and Grade 4 were summarised.

Safety data were handled separately for the randomised and
crossover phases.

Health-related quality of life (HRQoL) analyses:

The HRQoL endpoint was change from baseline in HRQoL, based
on patient self-reported scores collected using the EORTC QLQ-
C30 version 3 and the EQ-5D questionnaires. The analyses for
EORTC-QLQ-C30 were focussed on the Global Health Status/QoL
score and the analyses for the EQ-5D were focussed on the EQ-
5D Index and EQ-5D Visual Analogue Scale (VAS). A mixed-model
repeated measures analysis of covariance (ANOVA) was used
using baseline scores as a covariate.

Specification for manufacturer/sponsor submission of evidence Page 70 of 210






Statistical methodology to adjust for confounding due to treatment switching

In the BREAK-3 study, patients randomised to the control arm were permitted to
receive the investigational treatment, dabrafenib monotherapy upon initial disease
progression. This was also allowed in the BRF113220 study, where patients
receiving the dabrafenib monotherapy were allowed to receive the combination of the
dabrafenib and trametinib, upon independently confirmed disease progression. The
MEK115306 Combi-d study did not allow patients to crossover from the dabrafenib
arm to the arm which received the combination of dabrafenib (150mg) and trametinib
(2mg). Table 13 below presents the proportion of patients whom crossed over in this
way in the studies that are relevant to this decision problem.

Table 13: Level of patient crossover at different data points for BREAK-3 and
BRF113220

Datacut (date) Dec 2011 | Jun 2012 Dec 2012 May 2012 Mar 2013
% control group crossing 44 56 57 80 83
over on progression (%)

Where crossover occurs, ITT analyses may underestimate the incremental benefit of
treatment because they do not account for the fact that patients in the control arm are
likely to perform better having crossed over to receive the experimental treatment
than they may have done had they not been afforded this opportunity. If crossover
occurs at the time of disease progression, as is the case with BREAK-3 and
BRF113220, it is the OS result that is impacted.

The optimal method to adjust for the confounding effect of crossover in survival
analyses in RCTs remains an area of academic debate and all approaches have their
strengths and limitations. Several approaches were applied to these datasets to
evaluate the impact of crossover on the OS data from BREAK-3 and BRF113220.

Naive methods
e Censoring crossover patients at the time they crossover

In this analysis, patients who crossover from control arm to intervention are
censored at the date of crossover. OS for other subjects is measured from the
time of randomisation to death or last contact.

e Excluding crossover patients from the OS analyses
e Cox regression with crossover as a time-dependent covariate

Patients are modelled in one of two states over time: the first representing the
control arm to which they were randomised, the second representing
crossover to experimental treatment. Until crossover for patients in the control
arm, the hazard relates to control therapy while from the time of crossover to
the experimental arm, the hazard relates to experimental treatment.

These simple/naive methods are highly prone to selection bias because treatment
crossover is likely to be associated with prognosis.®* When patients who cross over
are censored or excluded from the analysis, or when treatment is included as a time-
dependent covariate, the randomisation balance between groups is broken if
crossover is associated with prognostic patient characteristics. These methods are
explicitly not recommended by NICE.®
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Complex methods

Rank Preserving Structural Failure Time Model (RPSFT)

RPSFT uses a counterfactual framework to estimate the causal effect of
treatment based upon trial randomisation, i.e. this method estimates the
difference in OS between treatment groups assuming that patients on control
had not crossed over to the experimental arm and remained on the control
drug for the duration of the study. In order to achieve this, the method
separates the observed event time (Ti) for each patient into two; the event
time when the patient is on the control treatment (TAi), and the event time
when the patient is on the intervention treatment (TBi). For patients who are
randomised and who do not switch treatment, i.e. full compliance, TAi is equal
to zero. However, for patients who switch treatments (for whom compliance is
imperfect) both TAi and TBi will be greater than zero. Since the RPSFT
method is based on the ITT population, it avoids potential pitfalls and biases
that adjust for post-randomsiation time-dependent covariates and, instead,
maintains the original randomised group definitions. RPSFT therefore
preserves the validity of between group comparions and is said to produce

“randomisation-based effect estimators”.®®

The RPSFT method relates Ti to the counterfactual event time (Ui) with the
following causal model:

Ui = TAi + e?0TBi

Thus time spent on the control treatment, and time spent on post-study
therapy, are combined to represent time “off” treatment. This methodology
has been applied in several recent NICE appraisals, “>®""* including the
recent assessment of vemurafenib — the key comparator in this decision
problem.

Iterative Parameter Estimation (IPE)

The IPE is an extension of the RPSFT method using parametric methods.
This uses the same accelerated failure time model but fits a parametric failure
time model (e.g. Weibull, log logistic, lognormal) to the original, unadjusted
ITT data to obtain an initial estimate of ¢ and the counterfactual survival time
model presented in the above equation. The treatment groups are then
compared again using the parametric model to give an updated estimate of ¢.
The process of re-estimating the observed survival times of crossover
patients is repeated in an iterative process until the new estimate for e¢ is
very close to the previous estimate at which point the process is said to have
converged. As with the RPSFT method, the significance level remains the
same as that associated with the ITT analysis.

The IPE method produces very low levels of bias when the assumptions
made by the method (in particular, the “common treatment effect”
assumption) hold.®**"2 Morden et al (2011) and Latimer et al (2012) found
that the method’s performance was very similar to the RPSFT, which is to be
expected as the methods are similar other than in their estimation procedure.

Inverse Probability of Censoring Weighting (IPCW) analysis

This method aims to adjust for crossover by recreating the population that
would have been evaluated had crossover not occurred. Therefore, those
subjects who do not cross over get a greater weighting in order to correct for
the resulting bias.
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Alternative applications of the RPSFT and IPE methods can be tested — see below.

Alternative applications of the RPSFTM and IPE methods

In applying the RPSFTM and IPE methods to a dataset, different assumptions can be made relating to
the continuation of the treatment effect after treatment discontinuation.

*On treatment analysis: In this approach, crossover is accounted for not only from the control group
to the experimental treatment, but also from experimental treatment to the control group. This
results in a “causal” treatment effect being estimated for the experimental treatment — that is, the
effect while on treatment. Essentially this provides an estimate of the treatment effect of full
treatment (with no discontinuation) compared to no treatment and it assumes that the treatment
effect is lost as soon as treatment is discontinued.

*On treatment - observed analysis: Uses the “on treatment” analysis in order to derive
counterfactual survival times for the control group. Then, rather than comparing these to
counterfactual survival times for a fully treated experimental group, these are compared to the
observed experimental group survival times. This provides an estimate of the treatment effect that
has more meaning, and which is applicable to the entire experimental group across all time periods
in the economic model.

*Treatment group analysis: This analysis assumes that there is no crossover from the experimental
treatment onto the control treatment and once treatment has begun the patient remains in the
“treated” group. This approach estimates the average effect of being randomised to the
experimental group compared to the control group over the entire observed lifetimes of patients —
it does not require that the treatment effect stops upon treatment discontinuation.

The treatment group approach was deemed appropriate for all trials because it
provides a longer period of follow-up for dabrafenib OS (due to less re-censoring).
Results from this and all other analyses are provided in Table 26.

Adjustment of the GSK trial data for the confounding effects of crossover were
conducted by Nick Latimer at the School of Health and Related Research (SCHARR),
University of Sheffield on behalf of GSK (reports available upon request).®® An
extensive assessment of which methods would be most appropriate for the GSK
datasets was undertaken by ScCHARR and full technical details regarding the
application of these methods are available upon request. The Inverse probability of
censoring weighted (IPCW) analysis — an observational method which effectively
recreates the population that would have been evaluated if crossover had not
occured — was not deemed appropriate for these datasets. This was due to paucity of
data from the trials. In particular there was very little data on control patients who
died without crossing over. These are an important group in an IPCW analysis
because they are used to form a ‘pseudo’ weighted population based upon baseline
and time-dependent covariates. When very few events are observed in this group,
the method is unlikely to provide robust results.”* GSK intends to run IPCW
adjustments on the mature datasets from these trials if this is advised in future by
ScHARR.

In summary, the treatment-group RPSFT method was deemed most appropriate for
the data-sets used and sample size being evaluated in the economic modelling, and
was therefore selected as the preferred adjustment method in this appraisal.

6.3.7 Provide details of any subgroup analyses that were undertaken and

specify the rationale and whether they were pre-planned or post-

hoc.
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BREAK-3*°°

The following pre-specified subgroups were explored in the analysis of selected

efficacy endpoints as these are recognised prognostic factors

197375 in metastatic

melanoma;

Gender (male or female)

ECOG performance status at baseline (0 or >1)

Age (<65 years or >65 years)

Lactate dehydrogenase levels (SULN or >ULN)

Disease stage at baseline (llic, IVM1a, IVM1b or IVM1c)
Number of disease sites at baseline(<3 or >3)

Tests for interaction have been supplied as supplementary evidence.

Participant flow

6.3.8 Provide details of the numbers of patients who were eligible to enter

the RCT(s), randomised, and allocated to each treatment. Provide
details of, and the rationale for, patients who crossed over treatment
groups and/or were lost to follow-up or withdrew from the RCT. This

information should be presented as a CONSORT flow chart.

Patient disposition in BREAK-3

A total of 250 patients with BRAFY®® mutation-positive metastatic were randomised
to receive dabrafenib (n=187) or dacarbazine (n=63).°> Patient disposition at the cut-
off date (19 December 2011) for the first PFS analysis (requiring 102 investigated-
assessed events) is summarised in Table 14 and presented as a CONSORT flow
diagram in Figure 4. The consideration of crossover has been covered in section
6.3.6.1. Patient disposition at later cut-offs for updated efficacy and safety analyses
are shown in Table 15 and Table 16.
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Table 1% Summary of patient disposition (BREAK-3, ITT population, 19 December 2011
cut-off)

Randomised phase Crossover
Dabrafenib dacarbazine N=63 group
N=187 n (%) N=28
n (%)
Subjects
Died 21(11) 9 (14) -
Treatment Status
Ongoing (still on study treatment) 107 (57) 17 (27)b 21 (75)
Discontinued study treatment 80 (43) 46 (73) 7 (25)
Primary reason for Treatment
Discontinuation®
Disease progression 66 (35) 43 (68) 6(21)
Adverse event 5(3) 0 0
Investigator discretion 4(2) 2(3) 1(4)
Decision by subject or proxy 5(3) 1(2) 0

a. Subjects had only 1 primary reason for treatment discontinuation

b. n=63 included in ITT population; n=59 included in safety population who took at least 1 dose of study
medication, therefore 3 patients not included in safety population: n=14 still on study treatment by data cut-
off

Patients enrolled Excluded (n=483)
{n=733)
e 265 BRAF wild-type
o ¢ 478RaF™ ™ mutation
v e 65 unable to identify BRAF
F status
Rand_ozrsn:Ed e 112 positive mutation but
(n=250) did not meet other eligibility
criteria

v

Assigned to dabrafenib Assigned to dacarbazine
(n=187) (n=63)
N=187 received study N=59 received study
drug drug
v v
187 includedin the ITT 63 included inthe ITT
population population

187 includedin the
safety population

59 included in the
safety population

As of 18 Dec 2012 datacut, 36 (S7%) of patients had crossed
over from the control arm to receive dabrafenib.
Withdrawals were 4% and 7 11% for patients initially
randomised to dabrafenib and dacarbazine, respectively.
[See Addendum C6 for reasons for study withdrawal]

A4

v

53 (28%) still on study
treatment at 18 Dec
2012 datacut

2 (3%) still on study
treatment at 18 Dec
2012 datacut

Figure 4. CONSORT diagram (BREAK-3, December 2012 cut-off)

Specification for manufacturer/sponsor submission of evidence

Page 75 of 210





Tab6le 15. Summary of patient disposition (BREAK-3, ITT population, 25 June 2012 cut-
off)

Randomised phaseb
Dabrafenib N=187 dacarbazine N=63
n (%) n (%)
Subjects
Died 55 (29) 21 (33)
Treatment Status
Ongoing (still on study treatment) 71 (38) 5(8)
Discontinued study treatment 116 (62) 54 (92)
Primary reason for Treatment Discontinuation®
Disease progression 97 (52) 47 (80)
Adverse event 6 (3)b 0
Investigator discretion 7 (4) 4(7)
Decision by subject or proxy 6 (3) 3(5)

a. Subjects had only 1 primary reason for treatment discontinuation
b. Patient disposition in crossover group at 25 June 2012 data cut-off not available at the time of this report

Table 16. Number of deaths at latest cut-off (BREAK-3, ITT population, 18 December
2012 cut-off)®

Randomised phaseb
Dabrafenib N=187 dacarbazine N=63
n (%) n (%)
Subjects
Died® 78 (42) 28 (44)

a. Median duration of follow-up: 15 months — patients alive: dabrafenib 63%, dacarbazine 51%
b. Deaths in crossover group at 18 December 2012 data cut-off not available at the time of this report

Patient disposition in BRF113220 (Part C)

A total of 162 subjects with BRAF mutation-positive stage llic or stage IV melanoma
were enrolled in BRF113220, Part C; 54 patients were randomised to each treatment
arm.” Subject disposition at the cut-off date (31 May 2012) for the PFS analysis is
summarised in Table 17. It is difficult to compare across these trials in terms of
subject status. Around 60% of subjects were ongoing in the BRF113220 study, either
on treatment or in the follow-up period at the first data cut-off (31 May 2012). This
mirrored the findings in the BREAK-3 study. As would be expected, as follow-up
continued, more subjects would experience disease progression or die. Since
crossover was allowed upon confirmed disease progression, around 80% of subjects
receiving dabrafenib monotherapy were allowed to crossover to the the treatment
arm which received the combination of dabrafenib (150mg) and trametinib (2mg) at
the first data cut-off (31 May 2012).
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Table 17. Summary of subject disposition (BRF113220 Part C, ITT population, 31 May

2012 cut-off)®

Dabrafenib Dabrafenib Dabrafenib Total
Monotherapy | 150mgb.d. plus | 150mg b.d. plus (All Dose
150mg b.d. trametinib trametinib Groups)
N=54 1mg o.d. 2mgo.d.
N=54 N=54
Subject Status, n (%)
Died 19 (35) 18 (33) 14 (26) 51 (31)
Ongoing in study 35 (65) 32 (59) 40 (74) 107 (66)
On study treatment 16 (30) 23 (43) 23 (43) 62 (38)
In follow-up 19 (35) 9(17) 17 (31) 45 (28)
Withdrawn from 0 4(7) 0 4(2)
study
Primary Reason for Study Withdrawal®, n (%)
Withdrew consent | 0 | 4(7) | 0 | 4(2)

Note: Monotherapy group includes data from the crossover phase.
a. Subjects may have only one primary reason for withdrawal

Table 18 summarises study treatment status. (Note that one subject originally
randomised to the dabrafenib monotherapy group inadvertently received the dual
(150/2) therapy and is therefore included in this group).

Table 18. Summag of treatment status (BRF113220 Part C, All treated population, 31

May 2012 cut-off)

Dabrafenib Dabrafenib Dabrafenib Total
Monotherapy 150mg b.d. plus 150mg b.d. plus (All Dose
150mg b.d. trametinib trametinib Groups)
N=53° imgo.d. 2mg o.d. N=162
N=54 N=55°
Treatment Status, n (%)
Ongoing 3(6) 23 (43) 23 (42) 49 (30)
Crossed-over 43 (81) 0 0 43 (27)
Discontinued 7 (13) 31 (57) 32 (58) 70 (43)
Primaryb/Subreason for Treatment Discontinuation, n (%)
Lack of efficacy 5(9) 26 (48) 25 (45) 56 (35)
Disease progression 5(9) 26 (48) 25 (45) 56 (35)
AE 1(2) 3(6) 7 (13) 11 (7)
Subject or proxy 1(2) 2 (4) 0 3(2)
decision
Other 1(2) 2 (4) 0 3(2)

a. One subject was randomised to receive dabrafenib monotherapy but instead received 150/2 dual therapy,
and is therefore included in the 150/2 dual therapy group (having received this treatment) rather than the

monotherapy group.

b. Subjects may have only one primary reason for discontinuation.

Table 19 below provides a summary of treatment status following the latest data cut-
off from BRF113220 of 29 March 2013, which included the updated, post-hoc OS

analysis.
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Table 19. Summary of treatment status (BRF113220 Part C, All treated population, 29

March 2013 cut-off)8

Dabrafenib Dabrafenib 150mg Dabrafenib 150mg Total
. Monotherapy b.d. plus trametinib | b.d. plus trametinib (All Dose
LSBTGS 150mg b.d. 1mg o.d. 2mgo.d. Groups)
N=53" N=54 N=55° N=162
Duration of treatment (randomised phase)®
< 6 months 26 (48) 16 (30) 14 (25) 56 (35%)
6-12 months 23 (43) 12 (22) 17 (31) 52 (32%)
> 12 months 4(7) 26 (48) 24 (44) 54 (33%)
Overall study status
Death 31(57) 27 (50) 25 (46)
Ongoing on study 9 (17)b 14 (26) 18 (33) 41 (25%)
treatment

a. Duration of treatment data for monotherapy dabrafenib includes exposure prior to crossover only
b. 1 patient on randomised dabrafenib monotherapy; 8 patients on 150/2 crossover treatment

Assessed for Eligibility (n=262)

=
c
[}
: !
2
& Randomised (n=162)
¥
v ! !
Allocated to dabrafenib monothempy Allocated 1o 150 mg dabrafenib (BID) +1 mg Allocated to 150 mg dabrafenib (BID)+
(n=54) trametinib (QD) (n=54) 2mg trametinib [QD) (n=54)
Received dabrafenio (n=53) Received dabrafenib+trametinib (n=54) Received dabrafenib +trametinb (n=55)
c
2
] Inclusion criteria deviations n=1: Inc lusion criteria deviation N=2 Exclusion Criteria Deviation n=2 (current
_8 (notcapable of giving written hformed (Not capable of giving written informed useofprohibited medication orrequired
= consent) consent prohbited medications during study
treatmentn=1, any rmajor surgery,
radiotherapy, or immunctherapy in prior
4 weeks or limited radiotherapy in prior
2weekn=1)
ITT population {n=54) T popu btion (n=54) ITT population {n=54)
a Crossover population {n=45) Cross over population [n=0) Crossover population [n=0)
= Safety Po pulation [n=53) Safety Population {n=54) Safety Population (n=55)
c
=y
: ' ,
Progressed or died (n=49) Progressed or died (n=46) Progressed or died (n=35)
g' Censored follow up ended n=1) Censored folbwup ended (n=3) Censored folbwup ended (n=4)
- Censared follow up ongoing (n=4) Censored folbwup ongoing (n=5) Censored folbwup ongoing (n=15)
o
©°
[T

Figure 5. CONSORT diagram. BRF113220 (Part C; 31 May 2012 cut-off)
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Patient disposition in the MEK115306 Combi-d study

Subijects enrolled in MEK115306 adequately represent the first-line patient
population of BRAF'*°*® and BRAF"®** mutation-positive, unresectable and
metastatic melanoma. At the time of data cut-off (26 Aug 2013), death had occurred
in 19% of subjects in the combination arm and 26% of subjects in the monotherapy
arm. Approximately two-thirds of subjects were still ongoing in the study. As has
been previously discussed, no crossover was allowed between the study arms. GSK
does not currently have an up to date consort diagram for this study.

Table 20: Subject Disposition in MEK115306

Dabrafenib + Dabrafenib +
Trametinib Placebo
(N=211) (N=212)
Subject status
Died 40 (19) 55 (26)
Ongoing 154 (73) 147 (69)
On study freatment 111 (53) 90 (42)
In follow-up 43 (20) 57 (27)
Withdrawn from study 17 (8) 10 (5)
Primary reason for withdrawal
Study closedfterminated 0 0
Lost to follow-up 4(2) 3(1)
Investigator discretion 2(<1) 2(1)
Withdrew consent 11 (5) 5(2)

Fifty-three percent of subjects on the combination treatment arm and 43% of subjects
on dabrafenib monotherapy treatment arm were ongoing at the time of data cut-off.

Table 21: Treatment Status for Subjects in MEK115306

Dabrafenib + Dabrafenib +
Trametinib Placebo
(N=209) (N=211)
Trametinib/placebo Treatment
Treatment status
Ongoing 111 (53) 90 (43)
Discontinued 98 (47) 121 (57)
Reason for treatment discontinuation
Disease progression (including death due to disease progression) 74 (35) 102 (48)
Adverse event 17 (8) 10(5)
Protocol deviation 1(<1) 0
Study closed/fterminated 0 0
Lost to follow-up 0 1(<1)
Investigator discretion 2(<1) 1(<1)
Decision by subject or proxy 4(2) 7(3)
Dabrafenib Treatment
Treatment status
Ongoing 110 (53) 90 (43)
Discontinued 99 (47) 121 (57)
Reason for treatment discontinuation
Disease progression (including death due to disease progression) 75 (36) 102 (48)
Adverse event 18 (9) 10(5)
Protocol deviation 1(<1) 0
Study closedfterminated 0 0
Lost to follow-up 0 1(<1)
Invesfigator discretion 2(1) 1(<1)
Decision by subject or proxy 3(1) 7(3)
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6.4 Critical appraisal of relevant RCTs

6.4.1 The validity of the results of an individual study will depend on the
robustness of its overall design and execution, and its relevance to
the decision problem. Each study that meets the criteria for
inclusion should therefore be critically appraised. Whenever
possible, the criteria for assessing published studies should be
used to assess the validity of unpublished and part-published

studies. The critical appraisal will be validated by the ERG.

See response to question 6.4.3.

6.4.2 Please provide as an appendix a complete quality assessment for
each RCT. See section 10.3, appendix 3 for a suggested format.

See response to question 6.4.3. A quality assessment for the comparator RCT used
in the Indirect Treatment Comparison (ITC) can be found in Appendix 10.7.

6.4.3 If there is more than one RCT, tabulate a summary of the responses

applied to each of the critical appraisal criteria.

Table 22 presents the critical appraisal of the three RCTs discussed in this
submission.
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Table 22. Critical appraisal of BREAK-3 (BRF113683), BRF113220 Part C and Combi-d (MEK115306) studies

Critical appraisal criterion

Primary RCT

Supportive RCTs

BREAK-3 (BRF113683)>’

BRF113220 (Part C)*

Combi-d (MEK115306)

Was randomisation carried
out appropriately?

Yes. All BRAF'°% mutation-positive
patients meeting eligibility criteria were
randomised 3:1 (open label) to either
dabrafenib or dacarbazine. Patients
were randomised centrally using the
GSK RAMOS IVRS. Method of
randomisation and allocation
concealment was adequate.

Yes. After subjects were approved to enrol
in Part C, they were assigned to study
treatment (open-label) in accordance with
the randomisation schedule generated by
Discovery Biometrics, using the GSK
RAMOS (Registration and Medication
Ordering System) interactive voice
recognition system (IVRS)).

Yes. Upon completion of all the required
screening assessments, eligible subjects were
registered into the Registration and Medication
Ordering System (RAMOS), the GSK interactive
voice response system (IVRS), by the
investigator or authorized site staff. RAMOS
allows study sites to register and randomize
subjects, and also records stratification
information. Randomization was done centrally
using a randomization schedule generated by
the GSK Biostatistical Department, which
assigned subjects in a 1:1 ratio to either study
arm.

Was the concealment of
treatment allocation
adequate?

Treatment allocation was not concealed
as this was an open label study.

Treatment allocation was not concealed
as this was an open label study.

Yes. This was a double blind study. A trametinib
placebo was used for the study control arm,
allowing one arm to be a dabrafenib
monotherapy arm while the the study active
treatment arm comprised combination therapy
with dabrafenib and trametinib.

Were the groups similar at
the outset of the study in
terms of prognostic factors,
for example, severity of
disease?

Yes. Treatment groups were well
balanced at baseline in terms of
demographic and disease characteristics
(e.g. age, gender, histology, organs
involved, number of metastatic sites,
ECOG performance status, LDH levels).

Yes. Treatment groups were well balanced
at baseline in terms of demographic and
disease characteristics (gender, ECOG
performance status, BRAF mutation
status, disease stage, baseline LDH,
number of metastatic sites, prior therapy).

Yes. Treatment groups were well balanced at
baseline in terms of demographic and disease
characteristics (gender, ECOG performance
status, BRAF mutation status, disease stage,
baseline LDH, number of metastatic sites, prior
therapy).

Were the care providers,
participants and outcome
assessors blind to

BREAK-3 was an open label study,
however, the study team was blinded
from the efficacy data and any review of

BRF113220 was an open-label study and
treatment was not blinded, although a
Blinded Independent Central Review

Yes.
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treatment allocation?

these data by the study team including
statistics and programming was
performed on data with scrambled
subject numbers to prevent
identification of study treatment.
Additionally, the independent review of
tumour response was blinded to
treatment, investigator-assessed
response and progression.

(BICR) was introduced following a protocol
amendment to support Part Cas a
potential registration trial. This was used
in sensitivity analysis of PFS to address
and evaluate potential sources of bias and
demonstrate robustness of the effect on
PFS.

Were there any
unexpected imbalances in
drop-outs between
groups? If so, were they
explained or adjusted for?

No. Reasons for withdrawal of patients
were reported adequately. Patients
mainly withdrew for the following
reasons: disease progression; death;
adverse events; investigator’s discretion;
subject decision.

No. Reasons for withdrawal of patients
were reported adequately. Patients
primarily withdrew from the study due to
withdrawal of consent.

No. Reasons for withdrawal of patients were
reported adequately. Patients primarily
withdrew from the study due to withdrawal of
consent.

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

No. The authors reported all the
outcomes as specified in the protocol of
the study.

No. The authors reported all the
outcomes as specified in the protocol of
the study.

No. The authors reported all the outcomes as
specified in the protocol of the study.

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

Efficacy and safety analyses were
performed using appropriate ITT and
modified ITT populations, respectively.

Since the duration of treatment for a
given subject depends on efficacy and
tolerability, the duration of follow-up
will vary between subjects. All available
time-to-event data was analysed using
appropriate statistical methods; subjects
with shorter treatment and follow-up
due to the natural history of their
disease or medical necessities of the

Efficacy and safety analyses were
performed using appropriate ITT and
modified ITT populations, respectively.

Missing data was not imputed. Where
appropriate, available data was
summarised over specified intervals (e.g.,
from start of treatment until withdrawal
from study) using suitable summary
statistics.

Efficacy and safety analyses were performed
using appropriate ITT and modified ITT
populations, respectively.

Missing data was not imputed. Where
appropriate, available data was summarised
over specified intervals (e.g., from start of
treatment until withdrawal from study) using
suitable summary statistics.
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treatment of their disease were not
considered to have missing data.
Consequently there was no imputation
for missing time-to-event data.
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6.5 Results of the relevant RCTs

Provide the results for all relevant outcome measure(s) pertinent to
the decision problem. Data from intention-to-treat analyses should
be presented whenever possible and a definition of the included
patients provided. If patients have been excluded from the analysis,
the rationale for this should be given. If there is more than one RCT,
tabulate the responses. The information may be presented
graphically to supplement text and tabulated data. If appropriate,
please present graphs such as Kaplan-Meier plots.

6.5.1 Overview of clinical evidence

For the purposes of this submission, where possible, Section 6.5 focuses on the
latest data cuts available and only endpoints of relevance to the decision problem
have been explored, i.e. OS, PFS and ORR.

e The primary evidence underpinning the safety and efficacy of dabrafenib is
found within the BREAK 3 study, detailed below.

e Further information from the other RCTs; BRF113220 and the MEK115306
Combi-d study, provide additional data in support of the efficacy and safety of
dabrafenib; a narrative is provided below, with more detailed information
provided within appendix 10.13.

A summary table of the relevant efficacy endpoints from all RCTs has been provided
below in Table 23. Further details in relation to these endpoints have been provided
in the relevant sub-sections below for each RCT. Results of OS adjustments for
treatment crossover are also provided and are summarised in Table 26.
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Table 23. Primary & secondary efficacy endpoints (ITT populations)

BRF113683 (BREAK-3), BRF113220 (Part C) and MEK115306 (Combi-d)]

Dabrafenib monotherapy (BREAK-3 -
BRF113683); NCT01227889
Latest PFS cut-off; 25 Jun 2012
OS update; 18 Dec 2012°

6,76

Dual therapy (BRF113220, Part C);
NCT01072175

Initial data cut-off: 31 May 2012’
0S update; 29 March 2013®

Combi-d (MEK115306)
NCT01584648
Initial data cut off: 26 August 2013

Dabrafenib Dacarbazine Dabrafenib 150mg Dabrafenib Dabrafenib 150mg Dabrafenib 150mg b.d.

150mb b.d. 1000mg/m2 b.d. plus trametinib Monotherapy b.d. plus trametinib plus trametinib

(N=187) (N=63) 2mg o.d. (N=54) 150mg b.d. (N=54) 2mg o.d. (N=211) placebo o.d. (N=212)
PFS; months 6.9 (5.2, 9.0) 2.7(1.5,3.2) 9.4 (8.6, 16.7) 5.8 (4.6, 7.4) 9.3(7.7,11.1) 8.8 (5.9, 10.9)

Median (95% Cl)

(0.75; 95%Cl: 0.57,0.99); p=0.035

Primary HR (95% C1); p- 0.37 (0.24, 0.58); p<0.0001 0.39 (0.25, 0.62)*° ; p<0.001°
outcome(s) & value
measures ORR (CR + PR); 41 (76%) 29 (54%)
Median (95% ClI) N/A: ORR was not a primary end point in (62.4, 86.5) (39.6, 67.4) N/A: ORR was not a primary end point in combi-
BREAK-3 (see section 6.5.2) 5 d (see section 6.5.2)
P-value® p=0.0264
0S; months
Median (95% Cl) 18.2 (16.6, NR) 15.6 (12.7, NR) 23.8(17.5, NR) 20.2 (14.5, 25.9) NR NR
ITT HR (95% Cl)
P-value 0.76 (0.48, 1.21)° 0.73 (0.43, 1.24)° N/A
p=not significant p=0.2436
Crossover (%) 57 83 N/A
Secondary
;“:::’E::S) & RPSFT-adjusted HR | 0.55 (0.21, 1.43) 0.47 (0.13, 1.66) N/A
(95% Cl)
ORR (CR + PR);
Median (95% Cl) 110(59) 15 (24) o 140 (67%) 108 (51%)
51.4, 66.0 14.0,36.2 ORR was not a secondary end point in the (59.9, 73.0) (44.5, 58.4)
P-value® BRF113220 study (see section 6.5.2)
No p value given p =0.0015

PFS=progression-free survival, OS=overall survival, ORR=0bjective response rate, DoR=duration of response, HR=hazard ratio, CR=complete response, PR=partial response, NR=not reached, RPSFT=Rank Preserving Structural Failure Time Model
a. Confidence intervals were estimated using the Brookmeyer Crowley method.
b. Hazard ratio estimated using Pike estimator. A hazard ratio <1 indicates a lower risk with combination compared with monotherapy.

c. P-values are based on 2-sided log rank test. The censoring method included censoring for extended loss to follow-up, new anti-cancer therapy, and excluding symptomatic progression.

d. Based on data cut-off: 29 March 2013; median follow-up time: 24 months
e. P-values and 95% Cls were calculated based on the unconditional exact method.

f. Based on data cut-off: 18 December 2012 median follow-up time (dabrafenib): 15.2 months, (dacarbazine): 12.7 months
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6.5.2 BREAK-3 - Efficacy

To summarise, the dabrafenib pivotal trial (BREAK-3) was a randomised two-arm,
open-label, phase Il study designed to evaluate the safety and efficacy of dabrafenib
150 mg twice daily (n=187) orally compared with dacarbazine 1000 mg/m?
intravenously every 3 weeks (n=63) in patients with untreated, BRAF V600E
mutation-positive, unresectable stage IlIC or stage IV metastatic melanoma. 3:1
randomisation was implemented and crossover was allowed upon progression to
mitigate ethical concerns around dacarbazine, a minimally effective treatment in light
of emerging clinical data with vemurafenib. The primary outcome in BREAK-3 was
investigator-assessed PFS.

At the pre-specified, initial data analysis of 19 December 2011, treatment with
dabrafenib resulted in a statistically significant and clinically meaningful improvement
in investigator-assessed PFS compared to treatment with dacarbazine, with a hazard
ratio of 0.30 (95% CI: 0.18, 0.51; p<0.0001). This represents a 70% reduction in the
risk of tumour progression or death for patients treated with dabrafenib compared to
dacarbazine.® At this point, 21 patients (11%) in the dabrafenib group and 9 (14%) in
the dacarbazine group had died. For those subjects who were initially randomised to
either dabrafenib or dacarbazine, the number of deaths on treatment increased to 55
patients (29%) and 21 patients (33%), respectively, as of Jun 25, 2012.

At this subsequent 25 June 2012 data cut-off, 35 subjects (55.6%) of the 63
randomised to dacarbazine had crossed over to receive dabrafenib, and 63% of
subjects randomised to dabrafenib and 79% of subjects randomised to dacarbazine
had progressed or died. The investigator-assessed median PFS had increased from
5.1 months (19 Dec 2011) to 6.9 months in the dabrafenib arm (25 June 2012), while
it remained the same at 2.7 months for patients with dacarbazine (HR = 0.37; 95%
Cl, 0.24-0.58 p<0.0001), see Table 24 and Figure 6. Median PFS after crossover
was 4.4 months.

Although response confirmation is not required in RECIST 1.1, the confirmed
response rates were also examined in order to compare the results of this study with
historical response rates. As of the 25 June 2012 data cut-off, the investigator-
assessed ORR was 59% (95% CI: 51.4, 66.0) in the dabrafenib arm compared to
24% (95% CI: 14.0, 36.2) in the dacarbazine arm. Duration of response was 8.0
months (95% CI: 6.6, 11.5) and 7.6 months (95% CI: 5.0, 9.7), respectively.®
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Table 24. Efficacy datain BREAK-3 (ITT population; 19 December 2011 and 25 June

2012 cut-offs)®"®

Data as of Data as of
December 19, 2011 June 25, 2012
Dabrafenib DTIC Dabrafenib DTIC
N=187 N=63 N=187 N=63
Progression-free survival
Median, months 5.1(4.9,6.9) 2.7(1.5,3.2) 6.9 (5.2.9.0) 27(153.2)
(95 % CI)
HR (95 % CI) 0.30(0.18. 0.51) 0.37 (0.24. 0.58)

P <0.0001 P <0.0001

Overall response”

% (95 % CI) | 53 (45.5,60.3) | 19 (10.2,30.9) 59 (514, 66.0) ‘ 24 (14,36.2)
Duration of response
Median, months N=99 N=12 N=110 N=15
(95 % CI) 5.6 (4.8, NR) NR (5.0, NR) 8.0(6.6,11.5) 7.6(5.0,9.7)

Abbreviations: CI: confidence interval; DTIC: dacarbazine: HR: hazard ratio; NR: not reached
a. Defined as confirmed complete +partial response.

0.4 <

0.3

0.2 -

Proportion Alive Without Progression

0.1
0o

DTIC:

median PFS 2.7 months

Hazard ratio 0.37 (95% Cl: 0.23-0.57, P < 0.0001)

Dabrafenib:
median PFS 6.9 months

D5 ——mmmm e

Mumber at risk 187

T T 1 T T 1 T T T T
2 3 4 £ B ¥ 8 9 10 n

4 15 16
Time From Randomization (Months)
173 145 139 103 o6 83 TE 71 48 I 14 13 4 1

* Onrandomized study treatment at cut-off: dabrafenib 38%, DTIC 8%

Median follow-up time: dabrafenib 10.5 months, and DTIC 9.9 months
Median PFS following crossover was 4.4 months (n = 35; 95% Cl: 4.1-6.3)

Figure 6. PFS investigator-assessed in BREAK-3 (ITT population; 25 June 2012 cut-off)6

The PFS benefit associated with treatment with dabrafenib was observed
consistently across all pre-specified subgroups analysed (19 December 2011 data
cut-off), including those with M1, disease; typically associated with particularly poor
prognosis (Figure 7).>°
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Figure 7. Investigator-assessed PFS sub-analysis in BREAK-3 (ITT population; 19
December 2011 cut-off)*

As of the June 25, 2012 data cut-off (median follow-up: 10.5 months for dabrafenib,
9.9 months for dacarbazine) a total of 35 out of 63 patients (56%) had crossed over
on disease progression from dacarbazine to dabrafenib. The number of patients who
had died on treatment with dabrafenib and dacarbazine increased to 55 patients
(29%) and 21 patients (33%), respectively.®

Despite 56% of patients crossing over from dacarbazine to dabrafenib upon disease
progression, an unadjusted OS analysis of data collected up to Jun 25, 2012
demonstrated an improvement in OS with dabrafenib compared to dacarbazine with
a HR of 0.75 (95% CI: 0.44-1.29). This represents a 25% reduction in the risk of
death for patients treated with dabrafenib compared with those treated with
dacarbazine.®

The Kaplan-Meier estimates of OS at 6 and 9 months were 86% (95% CI: 79.8, 91.0)
and 78% (95% ClI: 71.2, 83.4) in the dabrafenib arm, respectively whereas the
estimates were 85% (95% CI: 72.3, 91.6) and 74% (95% CI: 60.4, 83.4) in the
dacarbazine arm.

The OS estimates for dacarbazine includes patients who crossed over to dabrafenib
and thus reflecting a benefit of second-line dabrafenib. Due to the crossover patients
in BREAK-3, comparisons of OS are confounded by the subsequent treatment of
crossover patients with dabrafenib, as previously discussed.

At the latest clinical data cut-off (18 December 2012; median follow-up: 15.2 months
for dabrafenib, 12.7 months for dacarbazine), 12-month OS rates were 70% for
dabrafenib versus 63% for dacarbazine.® (Figure 8); 55.6% of the dacarbazine
subjects had crossed over to dabrafenib). Median OS was 18.2 months (95% CI;
16.6, NR) and 15.6 months (95% CI; 12.7, NR) for dabrafenib and dacarbazine,
respectively (HR 0.76 (95% CI; 0.48, 1.21) (Figure 8).
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Figure 8. Unadjusted OS for BREAK-3 (ITT population, 18 December 2012 cut-off) e

To account for the confounding effect of crossover on OS in BREAK-3, the RPSFT
analysis revealed an adjusted OS HR of 0.55 (95% CI; 0.21, 1.43), demonstrating a
clinically relevant reduction in the risk of death versus dacarbazine. This is
subsequently utilised in the economic model (Section 7). A comparative table of
adjusted results for OS from all RCTs have been provided in Table 26.

Health-related quality of life (HRQoL) was assessed in BREAK-3 using the EQ-5D
utility index. EQ-5D data were collected at screening, Week 6, Week 12, Week 15, at
disease progression, and at approximately 30 days after progression; (See Section
6.3.5 for methodologies). A summary of these data is presented in Table 25.%%"

Table 25. Descriptive statistics on EQ-5D utility index in the BREAK-3 study

Treatment N Time N Mean SD Median | Min. Max.

Dabrafenib 187 Baseline 184 0.724 0.266 0.752 -0.32 1.00
Week 6 165 0.774 0.215 0.796 -0.08 1.00
Week 12 136 0.795 0.193 0.796 -0.07 1.00
Week 15 135 0.777 0.206 0.796 0.00 1.00
Progression 37 0.599 0.355 0.689 -0.22 1.00
Week 4 8 0.839 0.256 0.942 0.26 1.00
Post-PD

Dacarbazine | 63 Baseline 59 0.717 0.309 0.760 -0.24 1.00
Week 6 33 0.787 0.248 0.848 -0.07 1.00
Week 12 19 0.824 0.179 0.848 0.49 1.00
Week 15 18 0.845 0.163 0.848 0.52 1.00
Progression 26 0.671 0.299 0.725 -0.07 1.00
Week 4 3 0.701 0.394 0.848 0.26 1.00
Post-PD

Post-PD=post-progressive disease, SD=standard deviation
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Supportive RCTs — Efficacy

Efficacy data for BRF113220 and MEK115306 (Combi-d) are provided in appendix
10.13. Relevant data for the dabrafenib arms of these studies are discussed in the
narrative below.

The BRF113220 study

At the time of the pre-specified efficacy analysis (May 31, 2012), median follow-up for
patients in Part C of BRF113220 was 14.1 months (range 10.8 - 17.6 months).
Treatment with dual therapy 150/2 resulted in a statistically significant and clinically
meaningful improvement in investigator-assessed PFS of 3.6 months compared to
treatment with dabrafenib monotherapy, the primary efficacy endpoint. The median
PFS in the 150/2 group was 9.4 months (95% CI; 8.6, 16.7) and in the dabrafenib
monotherapy groups was 5.8 months (95% CI; 4.6, 7.4) (Table 23).

Analysis of the overall response rates demonstrated a statistically significantly higher
investigator-assessed ORR in the dual therapy 150/2 group, as compared with the
monotherapy group (76% vs. 54%; p=0.03). The findings for dabrafenib
monotherapy in the BRF113220 study broadly support the response rate observed in
the BREAK-3 study (59%; June 2012 data cut-off).

Median overall survival (OS) had not been reached at the time of the initial analysis
(31 May 2012; median follow-up time of 14 months; 51 deaths). The percentage of
patients who were alive at 12 months was 79% in the dual therapy 150/2 group and
70% in the monotherapy group, even though 80% of patients in the monotherapy
group crossed over to the dual therapy 150/2 group at the time of disease
progression.

At the time of a post-hoc analysis from a 29 March 2013 data cut-off (median follow-
up; 24 months), 51% of patients had died (83/162) across all three arms and 18
(33%) patients in the 150/2 dual therapy arm were ongoing on study treatment. It
should be noted that, by this time, 83% of the dabrafenib monotherapy (150 mg b.d.)
population had crossed over to receive dual therapy (150/2) following disease
progression. A comparison of survival rates between the 150/2 and the dabrafenib
monotherapy arms of the study yields a HR of 0.73 (95% ClI; 0.43, 1.24; p=0.24).

The true magnitude of effect of dual therapy on OS is likely to have been
substantially confounded by the high degree of crossover (83%) at the time of this
analysis. When RPSFT analysis was applied to adjust for this confounding effect,
analysis revealed a crossover-adjusted OS HR of 0.47, (95% CI 0.13, 1.66).

HRQoL data were not collected during this study since this is a Phase Il study and
was not initially designed as a registration trial.
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MEK 115306 (Combi-d) study

At the time of the pre-specified primary efficacy analysis (26 August 2013), median
follow-up for patients in both arms of the study was around 9 months.The primary
analysis of efficacy endpoints (PFS) was based on the primary efficacy population in
the Combi-d study, which was a sub-population of the overall ITT population. This
included patients with BRAFV®°® and BRAF®°® mutation. At the time of writing, a
summary of the data from the primary analysis has been placed in the public domain.
A comprehensive Clinical Study report had not been produced for this study at the
time of this submission. For consistency with the requirements of section 6.5, the
efficacy results and Kaplan Meier curves from the ITT population are presented in
Table 6 and Figure 6 of Appendix 13, respectively.

PFS analysis by investigator assessment was based on events in approximately one-
half of subjects in each treatment arm (dual therapy: 102 events, 48%; monotherapy:
109 events, 51%).

Median PFS for the combination arm was 9.3 months compared to 8.8 months for the
monotherapy arm. The HR for PFS (0.75; 95%CI: 0.57, 0.99) in the Combi-d study
was statistically significant (p=0.035) (Table 6; Figure 6). As of January 15, 2014,
there are 245 (58%) PFS events observed across two treatment arms.

The BIRC assessment was a protocol-specified sensitivity analysis. The PFS results
from the BIRC assessment were generally consistent with that observed by
investigator-assessment (Table 6; Figure 7). The BIRC assessment was based on
events in 44% of subjects in each treatment arm. The median PFS was 10.1 months
for the combination arm and 9.5 months for the monotherapy arm.

Pre-planned sensitivity analyses demonstrated consistency with the hazard ratio
(0.71-0.73) and median estimates on the combination arm (9.2-9.3) reported in the
primary analysis. However, the number of subjects with symptomatic progression or
new anticancer therapy prior to documented radiological progression was higher on
the dabrafenib monotherapy arm resulting in median estimates which were lower
(7.2-7.6) as compared to the primary analysis. A more detailed explanation is
provided in Appendix 13.

The ORR results as determined by the investigators showed a 15% absolute
difference in the combination arm compared to the monotherapy arm. This difference
was statistically significant (p=0.0015). The ORR results for the monotherapy arm are
similar to those in other dabrafenib monotherapy trials. The ORR results for
MEK115306 as assessed by the BIRC were similar to the investigator assessed
results and also statistically significant.

Finally, the planned interim analysis of overall survival was conducted with 40 deaths
(19%) in the combination arm and 55 deaths (26%) in the monotherapy arm (Table 9;
Figure 8). In this analysis, an effect favouring the combination arm was observed with
a HR of 0.63 (95% ClI, 0.42, 0.94). With a median follow-up time of approximately 9-
months on each arm, the median OS point estimates have not yet been reached.

The final OS analysis will be performed when 70% of the subjects have died or been

lost to follow up, which is expected to consist of 275 deaths; aassuming a 5% lost to
follow-up rate. As of 15 January 2014, 137 deaths (32%) had been reported.
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Efficacy Conclusions

In BREAK-3, treatment with dabrafenib was shown to be superior over dacarbazine
in all of the efficacy endpoints in patients with unresectable stage IlIC or IV
metastatic BRAFY®® mutation positive melanomas. Specifically, the hazard ratio
comparing investigator-assessed PFS between dabrafenib and dacarbazine was
0.37 (95% CI: 0.24, 0.58) at the latest data cut-off;June 2012. This represents a 63%
reduction in the relative risk of tumour progression or death with dabrafenib
compared to dacarbazine. The PFS benefit associated with treatment with dabrafenib
was observed in patients with M1c disease, which is associated with particularly poor
prognosis. The investigator-assessed median PFS was 5.1 months in the dabrafenib
arm at the December 2011 cut-off and increased to 6.9 months in June 2012, while it
remained the same at 2.7 months in the dacarbazine arm. This demonstrates a PFS
benefit associated with dabrafenib treatment that is consistent with the magnitude of
benefit derived with vemurafenib during the BRIM-3 study.®*"*® All pre-specified
subgroup analyses and covariates showed a consistent PFS benefit of the same
magnitude as the overall study population for dabrafenib in each subgroup.

The analysis of overall response rates (complete and partial response rates) further
supported the PFS data as there was a difference in ORR of 35% in favour of
dabrafenib compared to dacarbazine (95% CI: 20.9, 48.7).

Although, due to high levels of crossover in the study, there are no statistically
significant differences in OS, the analysis numerically favours dabrafenib over
dacarbazine. It is also widely accepted that there is a strong correlation between OS
and PFS which was recently demonstrated in metastatic melanoma by Flaherty et
al”®. They conducted statistical and meta- analysis on 12 publications of controlled
randomized trials which established PFS as a surrogate for overall survival.”® It is
important to note that OS was a secondary endpoint therefore the BREAK-3 trial was
not designed or powered to detect a statistically significant difference for OS.
Nonetheless all three analyses at the date cuts of December 2011, June and
December 2012 consistently showed a positive trend towards in OS in favour of
dabrafenib. This was despite 57% of dacarbazine subjects crossing over to the
dabrafenib treatment at the time of radiographic progression.

The updated analysis from Dec 2012 showed a median OS of 18.2 months for
dabrafenib and 15.6 for dacarbazine and a hazard ratio of 0.76 (95% CI: 0.48, 1.21).
When an adjustment for crossover was applied, this HR decreased to 0.55 (95% CI:
0.48, 1.21).

With regards to the supporting RCTs, the first data cut-off (31 May 2012) for
BRF113220 demonstrated a median PFS for dabrafenib of 5.8 months, which was
not dissimilar to the two PFS values reported from the BREAK-3 study; 5.1 months
(95% Cl:4.9, 6.9) (Dec 2011) and 6.9 months (95% CI 5.2, 9.0) (June 2012). The
variation is likely due to differences in the median length of follow-up (Table 10). This
similarity across studies demonstrates some consistency in the benefit to patients
receiving dabrafenib. This magnitude of benefit is comparable to the findings for
vemurafenib from the BRIM-3 study; 6.9 months (95% CI 6-1, 7-0) of PFS (see
section 6.7).”° The HR from the BREAK-3 study for PFS was 0.37 (95% CI: 0.24,
0.58); p<0.0001 is also comparable to the HR from the BRIM-3 study, 0-38 (95% CI:
0-32-0-46); p<0-0001).

The overall response rates shown by dabrafenib also show remarkable consistency.
While the BREAK-3 study showed an ORR of 59%, the dabrafenib arms of the
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BRF113220 study and the Combi-d study showed 54% and 51% respectively. This
again shows some concordance with the latest data from BRIM 3 where the
comparable ORR was 57%."°

Finally, while the data is still too immature to show overall survival in the Combi-d
study, the BRF113220 study showed overall survival of 20.2 months (95% CI; 14.5,
25.9) in patients who received dabrafenib monotherapy. The value is highly likely to
be confounded as 83% of patients being treated with dabrafenib crossing over to
receive the combination treatment of dabrafenib (150mg) and trametinib (2mg). With
the BREAK 3 study showing overall survival of 18.2 months (95% ClI; 16.6, NR), it is
plausible that the true estimate of overall survival would lie somewhere within this
range of values.

6.5.3 OS results adjusted for confounding effects of

crossover on overall survival

Results for all adjustments for crossover of all data cut-offs from BREAK-3 and
BRF113220 and are shown in Table 26.

Specification for manufacturer/sponsor submission of evidence Page 93 of 210





Table 26. Results (HR, 95% CI) of comprehensive crossover adjustments for BREAK-3 and BRF113220 OS data (input to ITC shaded in grey)

BREAK-3 trial (dabrafenib monotherapy)

BRF113220 study (dual therapy)

Method s
Description
type June 2012 Dec 2012 May 2012 Mar 2013
1.ITT Intention to treat analysis (to provide a ‘baseline’ analysis) 0.75,0.45-1.24 0.76,0.49-1.18 0.67,0.34-1.34 0.73,0.43-1.24
2. Naive Censor crossover patients at time of crossover 1.20, 0.54 - 2.65 1.37,0.66 — 2.85 1.33,0.43-4.15 1.41,0.52-3.79
3. Naive Exclude crossover patients 0.93,0.42-2.05 1.07,0.52-2.22 0.58,0.19-1.76 0.60, 0.23 -1.59
4. Naive Include experimental treatment received as a time-dependent | 4 56 o555 76 1.49,0.72-3.08 1.8, 0.65 - 5.49 1.90,0.74 - 4.88
covariate
5. Naive Include treatment crossover indicator as a time-dependent 1.15,0.52 - 2.54 1.35,0.65 - 2.80 1.42, 0.46 - 4.40 1.54,0.58 - 4.10
covariate
RPSFT ‘treatment group’ analysis. This estimates an average
6. Complex treatment effect of being allocated to the experimental group, | 0.52,0.17 -1.61 0.55,0.21-1.43 0.49,0.14-1.69 0.47,0.13-1.66
adjusted for crossover.
RPSFT ‘on treatment’ analysis. This estimates the average
7. Complex treatment effect of full treatment (no discontinuation) 0.34,0.05-2.19 0.27,0.03-2.19 0.65,0.31-1.37 0.36, 0.06 - 2.00
compared to no treatment.
RPSFT ‘on treatment - observed’ analysis. This estimates the
8. Complex | 2verage treatment effect of observed experimental treatment | o7 5, _g 50 0.55,0.21-143 0.72,0.19-1.57 0.49,0.15- 1.63
compared to no treatment, assuming an effect is only received
while on treatment.
IPE Algorithm ‘treatment group’ analysis. This estimates an
9. Complex average treatment effect of being allocated to the 0.52,0.18 - 1.55 0.50,0.15-1.64 0.50,0.15-1.62 0.50,0.16-1.54
experimental group, adjusted for crossover.
IPE Algorithm ‘on treatment’ analysis. This estimates the
10. Complex | average treatment effect of full treatment (no discontinuation) | 0.36, 0.06 —1.99 0.22,0.02-2.90 0.65,0.02-2.84 0.34,0.06 - 1.99
compared to no treatment.
IPE Algorithm ‘on treatment - observed’ analysis. This
estimates the average treatment effect of observed
11. Complex 0.60,0.26-1.41 0.50,0.15-1.63 0.72,0.16-1.61 0.47,0.14-1.61

experimental treatment compared to no treatment, assuming
an effect is only received while on treatment.
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6.6 Meta-analysis

6.6.1 The following steps should be used as a minimum when
presenting a meta-analysis.

e Perform a statistical assessment of heterogeneity. If the visual
presentation and/or the statistical test indicate that the RCT
results are heterogeneous, try to provide an explanation for the
heterogeneity.

e Statistically combine (pool) the results for both relative risk
reduction and absolute risk reduction using both the fixed effects
and random effects models (giving four combinations in all).

e Provide an adequate description of the methods of statistical
combination and justify their choice.

e Undertake sensitivity analysis when appropriate.

Tabulate and/or graphically display the individual and combined results (such

as through the use of forest plots).

A meta-analysis was not conducted as there was only one randomised controlled trial
for the intervention verus a relevant comparator, BREAK-3.

6.6.2 If a meta-analysis is not considered appropriate, a rationale should
be given and a qualitative overview provided. The overview should
summarise the overall results of the individual studies with

reference to their critical appraisal.
As above.

6.6.3 If any of the relevant RCTs listed in response to section 6.2.4
(Complete list of relevant RCTs) are excluded from the meta-
analysis, the reasons for doing so should be explained. The impact
that each exclusion has on the overall meta-analysis should be

explored.

Not applicable.
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6.7 Indirect and mixed treatment comparisons

6.7.1 Describe the strategies used to retrieve relevant clinical data on
the comparators and common references both from the published
literature and from unpublished data. The methods used should be
justified with reference to the decision problem. Sufficient detail
should be provided to enable the methods to be reproduced, and
the rationale for any inclusion and exclusion criteria used should
be provided. Exact details of the search strategy used should be

provided in section 10.4, appendix 4.

Details of the search strategies and methodology employed to identify relevant
clinical data on comparators can be found in Section 6.1. A broad literature review
was undertaken (initially searched in October 2012, updated in October 2013) to
evaluate the relative efficacy and safety of dabrafenib and trametinib (monotherapies
and in combination) compared to ipilimumab, dacarbazine, vemurafenib, and
fotemustine for the treatment of metastatic melanoma. For the purposes of this
decision problem, only the comparisons of dabrafenib (as a monotherapy) with
vemurafenib and dacarbazine are considered relevant (see Section 5). Published
literature from the update search was screened only for any new evidence relating to
relevant interventions or comparators, and quantitative analyses (ITCs and crossover
adjustments) were updated to include the most recent available data.

Indirect treatment comparisons were undertaken for dabrafenib versus vemurafenib.

6.7.2 Please follow the instructions specified in sections 6.1 to 6.5 for
the identification, selection and methodology of the trials, quality
assessment and the presentation of results. Provide in
section 10.5, appendix 5, a complete quality assessment for each

comparator RCT identified.

Two trials were included in the indirect treatment comparison. BREAK-3 (dabrafenib
pivotal trial) is described in sections 6.3 — 6.5. The comparator trial - BRIM-3 — is
described below in detail in Table 27 - Table 30.

The BRIM-3 study was an open-label, parallel-group, active-comparator RCT
assessing the efficacy of vemurafenib (Roche’s BRAF inhibitor) versus dacarbazine
in which 675 patients were randomly assigned in a 1:1 ratio. At the time of the interim
analysis (December 2010), the data and safety monitoring board recommended that
patients in the dacarbazine group be allowed to cross over to receive vemurafenib
(leading to a protocol amendment on January 14", 2011). BRIM-3 is described in
detail in the tables below.

The BRIM-3 trial was a robust, phase Il randomised controlled trial. See details of
the critical appraisal of this study in Appendix Error! Reference source not found..
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Table 27. BRIM-3 study details

Year Study design Intervention Comparator Population Patient crossover
Vemurafenib (BRIM- | 2011 Multi-centre, open- Vemurafenib Dacarbazine Treatment-naive adults with Patient crossover (dacarbazine to
3 trial)37 label (although 960 mg bid 1000 mg/m?2 metastatic melanoma (surgically vemurafenib) at each data cut:
allocation (n=337) (n=338) incurable and unresectable Stage IlIC | Dec 2010: 0%

concealed), phase i

RCT

or Stage IV) with BRAF'®%

positive disease

mutation-

Mar 2011: 15%
Oct 2011: 24%
Feb 2012: 34%

Table 28. Eligibility criteria for BRIM-3

Inclusion criteria

Exclusion criteria

Vemurafenib (BRIM-
3 trial)”’

e Treatment-naive patients > 18 years of age with histologically
confirmed unresectable stage IlIC or stage IV melanoma

e Must have had a BRAF ™ positive mutation (by Roche Cobas
test)

e ECOG performance status of 0 or 1 and life expectancy >3
months

e adequate haematologic, hepatic, and renal function

V600

e History of cancer within the past 5 years (except for basal- or squamous-
cell carcinoma of the skin or carcinoma of the cervix) or metastases to the
central nervous system, unless such metastases had been definitively
treated more than 3 months previously with no progression and no
requirement for continued glucocorticoid therapy.

e Concomitant treatment with any other anticancer therapy was not

allowed.

Table 29. Characteristics of BRIM-3 participants

Vemurafenib (N =337) Dacarbazine (N =338)
Median age (yr) 56 (21-86) 52 (17-86)
Male sex n (%) 200 (59) 181 (54)
White race n % 333 (99) 338 (100)
Geographic region n (%)
Australia or New Zealand | 39 (12) 38 (11)
North America | 86 (26) 86 (25)
Western Europe | 205 (61) 203 (60)
Other | 7(2) 11(3)
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ECOG performance status n (%)
0| 229 (68) 230 (68)
108 (32) 108 (32)
Extent of metastatic melanoma — no. (%)
Mic | 221 (66) 220 (65)
M1b | 62 (18) 65 (19)
M1la | 34(10) 40 (12)
Unresectable IIIC | 20 (6) 13 (4)
Lactate dehydrogenase — no. (%)
<Upper limit of the normal range | 142 (42) 142 (42)
>Upper limit of the normal range | 195 (58) 196 (58)

ECOG = Eastern Cooperative Oncology Group

Table 30. Endpoints and results of BRIM-3 study

Study outcomes and analysis

Results

® Primary outcomes: OS and PFS

O
©]
O

OS comparison of treatment groups using unstratified log-rank test (two-sided)
HRs estimated using Cox regression
Median OS and PFS estimated using KM

e Secondary outcomes:

(o]

(o]

(0]

best overall response rate (BORR) — defined as a complete response or partial response
(confirmed with RECIST); difference between groups in this endpoint assessed using Chi-
squared test with Schouten correction

duration of response (time from date of earliest response to progression or death); formal
hypothesis testing not performed (log-rank for description only)

time to response (time from randomisation to earliest qualifying response); no formal
hypothesis testing

tolerability and safety, PK profile and validation of BRAF
biomarkers

V600 1 ytation test, HRQol, evaluation of

Overall survival

e Median OS (months, Oct 2011): 13.2v 9.6

e OS HR (Dec 2010): 0.37, 0.26 to 0.55

e OS HR (Mar 2011): 0.44, 0.33 to 0.59 [censoring 50
patients who crossed over from dacarbazine to
vemurafenib]

Progression-free survival
e Median PFS (months, Dec 2010): 5.3 vs. 1.6
e HR (Dec 2010): 0.26, 0.20 to 0.33

Specification for manufacturer/sponsor submission of evidence Page 98 of 210






6.7.3 Provide a summary of the trials used to conduct the indirect
comparison. A suggested format is presented below. Network
diagrams may be an additional valuable form of presentation.

The relative treatment effects of dabrafenib versus andvemurafenib and dabrafenib
were explored through three separate indirect treatment comparisons utilising the
four currently available interventional studies for these treatments (BRF113220,
BRIM-3, BREAK-3 and METRIC). Table 31 and Figure 9 below summarise this.

Table 31. Summary of the trials used to conduct the indirect comparison

No. Trials vemurafenib dabrafenib Dacarbazine
trials

1 BRIM-3* v X 4

1 BREAK-3’ X v v

Dabrafenib Vemurafenib

Dacarbazine

Figure 9. Evidence network and indirect treatment comparisons

6.7.4 For the selected trials, provide a summary of the data used in the

analysis.

PFS
The ITCs of PFS included the most up-to-date data on this outcome from the relevant

studies, as reported in
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Table 32. Heterogeneity is discussed in Section 6.7.7.

Table 32. PFS inputs for indirect treatment comparisons

95% ClI
Study Datacut | Treatment Control HR P
Lower Upper
BREAK-3® JZl:)an Dabrafenib Dacarbazine | 0.37 0.23 0.58 <.0001
BRIM-3% ;gtl)z Vemurafenib | Dacarbazine | 0.38 0.32 0.46 <.001

0S

Inputs for the ITCs of OS data were the most recent (where possible) crossover-
adjusted results from the relevant studies, not the results of intention-to-treat
analyses. As described in Section 6.3.6, BREAK-3 allowed patients randomised to
the control arm to receive the investigational treatment upon initial progression. The
same applies to the BRIM-3 trial of vemurafenib (see Table 33 below).

Table 33. Level of patient crossover at different data points for BRIM-3

Datacut (date) Dec 2010 Mar 2011 Oct 2011 Feb 2012
% control group crossing over on 0 15 24 34
progression (%)

Median OS (months) in control arm 7.8 7.9° 9.6° 10.3*
(ITT, unadjusted result)

* Roche response to ACD 1 —July 2012
¥Slides presented at vemurafenib STA ACM 2 — July 2012

The RPSFT-adjusted HR for OS from the most recent datacut of the BRIM-3 trial
(February 2012) was reported in the manufacturer’s response to their first ACD.”
This result (HR 0.64, 95% CI 0.53 to 0.78) and the other ITC inputs for OS are
summarised in Table 34 below. There is no universally accepted way to adjust for
crossover and the comprehensive approach taken in this submission is described in
Section 6.3.6. In summary, the RPSFT method was deemed most appropriate for
these datasets.

Table 34. OS inputs for indirect treatment comparisons

Reference 95% Cl
Treatment Control HR* Lower Upper
BREAK-3 Section 6.3.7 | dabrafenib Dacarbazine | 0.55 0.21 1.43
BRIM-3* Section 6.3.7 | vemurafenib Dacarbazine | 0.64 0.53 0.78

" Roche response to first ACD (7" July 2012): http://www.nice.org.uk/nicemedia/live/13579/60480/60480.pdf
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GSK have identified a potential inconsistency in the estimate of the crossover-
adjusted 95% CI for BRIM-3. Assuming that the lognormal HR (In(HR)) for OS is
distributed normally, the 95% CI on the HR for the RPSFT analysis of OS reported by
the manufacturer (0.53-0.78) implies a standard error (SE) on the In(HR) of 0.117
which is virtually identical to that implied by the 95% CI on the HR for the ITT
analysis of OS (0.118). Any differences between these two values are likely a
conseqguence of rounding. As the RPSFT method maintains the p-value of the
unadjusted (ITT) analysis, if the measure of treatment effect increases with the
RPSFT analysis (as it does for the RPFST analysis of OS from BRIM-3, from a 24%
reduction to a 36% reduction in hazards of death), then the SE on the treatment
effect must, by definition, increase. Accordingly, the 95% confidence half width on the
RPSFT HR is likely underestimated. The methods by which the manufacturer
obtained the 95% CI and p-value for the RPSFT analysis of OS were not reported.

6.7.5 Please provide a clear description of the indirect/mixed treatment
comparison methodology. Supply any programming language in a

separate appendix.

Indirect comparisons of PFS and OS were undertaken using the adjusted indirect
comparison methodology described by Bucher.®

This method can provide an unbiased comparison of two treatments by combining
the direct comparisons of each treatment with respect to their common control group,
or combining direct and indirect evidence in a step-wise way.

The mathematical equation for the indirect treatment comparison is:

HR of treatment A vs. treatment C: HRac=HRas/HRcs

95% CI estimated under the assumption:

Var (InHRac) = Var (InHRag) + Var (In HRcs)

The underlying similarity assumption of the Bucher method requires that study or
patient characteristics which are treatment modifiers are similar between the trials
being compared. The BREAK-3 and BRIM-3 trials were similar in many respects,
although differed in median follow-up time at their latest datacuts (see Table 35). We
deemed them comparable enough to meet the assumptions required for the Bucher
ITC.

Table 35. Datacuts utilised in indirect treatment comparisons

BREAK- 40
359(dabrafeni) | CRIM-3
PFS data cut June 2012 Feb 2012
Median follow-up
— experimental 10.5 12.5
arm (months)
Median follow-up
— control arm 9.9 9.5
(months)
OS data cut Dec 2012 Feb 2012
Median follow-up
— experimental 15.2 As above
arm (months)
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Median follow-up
— control arm 12.7 As above
(months)
6.7.6 Please present the results of the analysis.

The results of the ITCs of dabrafenib versus vemurafenib are shown below in Table
36.

Table 36: Adjusted ITC of the HR for PFS for dabrafenib vs. vemurafenib

95% Cl

Treatment Control HR Lower Upper
ITC Dabrafenib Vemurafenib 0.97 0.59 1.60

*Values are rounded for illustration. Actual (“unrounded”) values are used in the model.

The results of the indirect treatment comparisons of OS for dabrafenib and trametinib
as monotherapies versus vemurafenib using the most mature crossover adjusted OS
data available are shown below in Table 37.

Table 37: ITCs of RPSFT-adjusted OS for dabrafenib vs. vemurafenib

95% ClI

Treatment Control HR Lower Upper

ITC Dabrafenib Vemurafenib 0.86 0.32 2.29

*Values are rounded for illustration. Actual (“unrounded”) values are used in the model.

The results of the ITCs of OS have wide confidence intervals, in part because of the
immaturity of the underlying OS data from and because the RPSFT adjustment
maintains the p-value of the ITT analysis.

The results from the ITCs provide no clear evidence of any difference in efficacy
between the two BRAF inhibitors. In the base case we utilise the point estimates from
the ITCs. The scenario analysis in which a class effect is assumed between the two
BRAF inhibitors is incorporated in the deterministic sensitivity analyses.

The PFS results (medians and HRs) for vemurafenib and dabrafenib are almost
identical and a comparison of the smoothed hazards and time-dependent HRs for OS
over the common follow-up for OS of the two trials (as shown in Figure 10) suggest
the patterns of the hazards and HRs are similar. This conclusion of similar treatment
effects for dabrafenib and vemurafenib is further supported by a comparison of
response data between BREAK-3 and BRIM-3. In BREAK-3, 59% of dabrafenib and
24% of dacarbazine patients had a complete or PR (at June 2012 datacut) while in
BRIM-3 (February 2012 datacut), 48% of vemurafenib and 5% of dacarbazine
patients had a confirmed response. Taken as a whole, these data provide no strong
evidence to suggest that dabrafenib is not at least as effective as vemurafenib. In the
face of this uncertainty, the base case utilises the results of the ITC of dabrafenib
versus vemurafenib and we provide a scenario analysis utilising a class effect
assumption.
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Figure 10. Kernel smoothed hazard rates for RPSFT adjusted OS from BRIM-3 and
BREAK-3

6.7.7 Please provide the statistical assessment of heterogeneity
undertaken. The degree of, and the reasons for, heterogeneity

should be explored as fully as possible.

Inputs into the ITCs were not based on pooled efficacy results/meta-analyses from
multiple studies of interventions so there are no formal assessments of heterogeneity
associated with these quantitative analyses.

However, in the absence of statistical assessments of heterogeneity, we identify
factors that could lead to heterogeneity between the studies being compared:

o Sample sizes (BREAK-3: n=250; BRIM-3: n=675)
¢ Ratio of randomisation (BREAK-3 3:1; BRIM-3 1:1)
¢ Different time-points (cut-off dates) of assessment (see Table 35).

It is unclear what implication these factors would have on the results observed
above.

6.7.8 If there is doubt about the relevance of a particular trial, please
present separate sensitivity analyses in which these trials are

excluded.
Not applicable.

6.7.9 Please discuss any heterogeneity between results of pairwise
comparisons and inconsistencies between the direct and indirect

evidence on the technologies.
Not applicable
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6.8 Non-RCT evidence

Non-RCT, both experimental and observational, evidence will be required, not
just for those situations in which RCTs are unavailable, but also to supplement
information from RCTs when they are available. This section should be read
in conjunction with NICE’s ‘Guide to the methods of technology appraisal’,
sections 3.2.8 to 3.2.10.

6.8.1 If non-RCT evidence is considered (see section 6.2.7), please
repeat the instructions specified in sections 6.1 to 6.5 for the
identification, selection and methodology of the trials, and the
presentation of results. For the quality assessments of non-RCTs,
use an appropriate and validated quality assessment instrument.
Key aspects of quality to be considered can be found in
‘Systematic reviews: CRD’s guidance for undertaking reviews in

health care’ (www.york.ac.uk/inst/crd). Exact details of the search

strategy used and a complete quality assessment for each trial

should be provided in sections 10.6 and 10.7, appendices 6 and 7.

See Section 6.2.7 for a list of the non-RCTs considered in relation to this appraisal.
Below is a summary of the approach taken with regards to the selection of the non-
RCTs which are considered appropriate to this appraisal. A more detailed summary
is provded in appendix 10.14.

BREAK-2 (NCT01153763; BRF113710) was an open-label, single-arm study
evaluating the efficacy and safety of dabrafenib monotherapy, which provided
additional supportive evidence of activity in patients with BRAF'*°° mutation-positive
metastatic melanoma.>” This provided further justification for the Phase IlI study to
investigate the efficacy and safety of dabrafenib versus standard dacarbazine
chemotherapy in this population (i.e. the BREAK-3 study).

BREAK-MB (BRF113929; NCT01266967) evaluated the safety and efficacy of
dabrafenib in patients with stable brain metastases.* Whilst the population with brain
metastases is significant at around 20%, with almost 50% developing these during
the course of their disease, in themselves they do not constitute a specific sub-
population for either the licensed indication for dabrafenib or for the scope of this
NICE appraisal. The staging of brain metastases classifies brain metastases as
AJCC (American Joint Committee on Cancer) M1c®, together with other non-lung
visceral metastases. It should be noted that the licensed indication for dabrafenib
does not separate out a sub-population of patients with brain metastases. Therefore
this study was not deemed relevant to the decision problem, but may be clinically
relevant to oncologists and patients.
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BREAK-2 study®’ — efficacy findings

The main purpose of the single-arm study BRF113710 (BREAK-2) was to evaluate
the efficacy and safety of dabrafenib (gelatin capsules) in subjects with BRAF*°% or
BRAF"*° mutation positive metastatic melanoma. The primary objective of the study
was to assess the ORR, defined as the proportion of subjects with investigator-
assessed complete response (CR) or partial response (PR), in subjects with
BRAF %% mutation positive metastatic melanoma treated with dabrafenib.

Subjects were treatment-naive or received prior treatment in the metastatic setting
(i.e., chemotherapy, immunotherapy, prior targeted therapy, etc.). The primary
analysis was based on the confirmed investigator-assessed ORR in subjects with
V600E mutation positive metastatic melanoma.

Subjects received dabrafenib 150 mg BID and continued on treatment until disease
progression, death, or unacceptable adverse event (AE).

A total of 211 subjects were screened for enrollment; 92 subjects with BRAF Y¢°°F or
BRAF"%° mutation-positive melanoma entered into the study; Seventy-six subjects
with V600E mutation positive metastatic melanoma and 16 subjects with V600K
mutation positive metastatic melanoma were enrolled.

A total of 45 subjects (59%) in the BRAF V600E Population had a confirmed
response (95% CI: 48.2-70.3%). Stable disease was defined as having a minimum
of 12 weeks of SD.

Per the independent radiologist assessment, the median PFS in the BRAF"®F
Population was 26.7 weeks. The median PFS as assessed by both the investigator
and the independent radiologist is similar. With 38% of the subjects ongoing and a
large number of subjects censored around the median PFS, the maturity of the data
had not yet been established at the time of the analysis. The median PFS in the
BRAF Y% population based on independent review is 19.7 weeks.

As a secondary endpoint, the median PFS in the BRAF V600E population was 27.4
weeks. With 39% of the subjects ongoing and a large number of subjects censored
around the median PFS, the data was not mature at the time of the analysis. The
median PFS in the BRAF"¢ Population was 19.7 weeks.

With a median follow-up time of 6.5 months, 70% of the BRAF***® Population and
62% of the BRAF'*°* Population was alive at the time of the data cut-off. The OS
data was not mature at the time of the analysis and the median OS estimate could be
accurately determined.

BREAK-MB study” - efficacy findings

The BREAK-MB study was a global, multi-center, open-label, two-cohort, Phase I
study designed to prospectively evaluate the activity of dabrafenib in subjects with
histologically confirmed (Stage 1V) BRAF-mutation positive (V600OE or V600K)
melanoma metastatic to the brain.

The primary objective of the study was to assess the overall intracranial response

rate (OIRR), defined as the proportion of subjects with confirmed complete or partial
intracranial responses assessed by investigators in each of two cohorts of subjects
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with BRAFV®®E or BRAFY®% mutation-positive metastatic melanoma to the brain
treated with oral dabrafenib, using the modified RECIST 1.1 criteria for each cohort.

A total of 172 subjects with V600 mutation-positive melanoma (V600E mutation: 139
subjects; V600K mutation: 33 subjects) were enrolled into the study. Of the patients
enrolled, 89 patients were included into Cohort A (patients with no prior local therapy
for brain metastases), and 83 patients were included into Cohort B (patients who
received prior local therapy for brain metastases). Patients in both groups received
oral dabrafenib at a dose of 150 mg twice daily. Treatment for all patients continued
until disease progression, death, study treatment discontinuation, or withdrawal.

The primary endpoint, investigator-assessed confirmed OIRR (CR+PR) in patients
with V600E mutation-positive melanoma, was 39% (29/74 patients) in Cohort A and
31% (20/65 patients) in Cohort B. The investigator-assessed median PFS for patients
with V600OE mutation-positive melanoma in Cohort A were 3.7 and 3.8 months,
respectively.

The Independent Review Committee (IRC)-assessed confirmed OIRR (CR+PR) in
subjects with V600E mutation-positive melanoma was 20% in Cohort A and 18% in
Cohort B, which included 1 CR in Cohort A

The PFS rates were similar between Cohort A and Cohort B, and results compared
favourably to other systemic treatments in this particular melanoma population. (Long
2012).

The investigator-assessed median PFS for subjects with V600OE mutation-positive
melanoma was 16.1 weeks in Cohort A and 16.6 weeks in Cohort B.

The IRC-assessed median PFS for subjects with V600E mutation-positive melanoma
was 15.7 weeks in Cohort A and 16.0 weeks in Cohort B, similar to results observed
with investigator assessment for these cohorts.

The PFS and OS rates were similar between Cohort A and Cohort B, and results
compared favourably to other systemic treatments in this particular melanoma
population, median overall survival from diagnosis being 17-22 weeks (Long 2012).
The median OS in subjects with V600E mutation-positive melanoma was 33.1 weeks
in Cohort A and 31.4 weeks in Cohort B.

BREAK-2 and BREAK-MB - safety data

The safety findings from both non-RCTs were generally consistent with the findings
from BREAK-3. There were no fatal SAE’s in BREAK-2 at the time of the latest data
cut-off.

As might be expected from a study focussing on patients with brain metastases, the
safety findings from BREAK-MB comprise neurologically-related adverse events and
serious adverse events. No unexpected neurotoxicities were seen in the study. For
all BREAK-MB subjects, headache (28%) was the most frequent AE regardless of
causality.

A total of 73 (42%) subjects in the study died as of the clinical data cut-off date of 28
November 2011. Thirty-nine subjects died within 30 days from last dose of study
treatment, and 34 subjects died >30 days from last dose. The primary cause of
death was disease progression (Cohort A: 37 subjects; Cohort B: 34 subjects).
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Eighty-five (49%) subjects were still under follow-up as of the last contact. With
regards to fatal SAEs, three (2%) subjects in the study (two in Cohort A: Subjects
610 and 105; one in Cohort B) experienced fatal cerebral or intracranial hemorrhage.
None of the three events were considered to be treatment-related and the primary
cause of death for all three subjects was noted as the “disease under study”.

For completeness, full safety information for BREAK-2 and BREAK-MB is provided
within Appendix 10.14.

Summary of non-RCT data: BREAK-2 and BREAK-MB

The BREAK-MB study was the first and largest international prospective study of
systemic therapy for BRAFY®®X metastatic melanoma and brain metastases. It
provided further support for the anti-tumour effect of dabrafenib in subjects with
BRAFY®® mutation. The primary endpoint was overall intracranial response rate
(OIRR). The OIRR in patients with BRAF*°°¢ positive metastatic melanoma was 38%
(95% CI: 26.8, 49.9) and 31% (95%CI: 19.9, 43.4) for locally non-pre-treated and
pre-treated patients, respectively. For the BRAF'®°* population the OIRR was 7%
(95% CI 0.2, 31.9) and 22% (95% CI 6.4, 47.6) for locally non-pre-treated and pre-
treated patients.

Although the response rates were lower than the V60OE population and limited by
low patient numbers, the median OS for BRAF'®®¢ positive tumours was consistent
with data in patients with BRAF'®°® positive tumours. Whilst further studies are
required to validate the efficacy in the V600K population, the data from BREAK-2 and
BREAK-MB was sufficient to support the findings from BREAK 3 and therefore
warrant an indication approved by the European Medicines Agency (EMA) that was
inclusive of the V600K and not limited to the V600E population.

The safety findings from BREAK-2 and BREAK-MB largely reflect the safety data
demonstrated by the BREAK-3 study.

6.9 Adverse events

6.9.1 If any of the main trials are designed primarily to assess safety
outcomes (for example, they are powered to detect significant
differences between treatments with respect to the incidence of an
adverse event), please repeat the instructions specified in
sections 6.1 to 6.5 for the identification, selection, methodology and
quality of the trials, and the presentation of results. Examples for
search strategies for specific adverse effects and/or generic
adverse-effect terms and key aspects of quality criteria for adverse-
effects data can found in ‘Systematic reviews: CRD’s guidance for

undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact

details of the search strategy used and a complete quality
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assessment for each trial should be provided in sections 10.8 and

10.9, appendices 8 and 9.

BREAK- was not specifically designed to primarily evaluate differences in safety
profiles of dabrafenib relative to the comparators within the scope of this appraisal.
The safety data for dabrafenib from the RCTs that are relevant to the decision
problem are summarised within section 6.9. The safety data for the non-RCTs is
summarized in section 6.8, and described in more detail in Appendix 10.14.

6.9.2 Please provide details of all important adverse events for each
intervention group. For each group, give the number with the
adverse event, the number in the group and the percentage with the
event. Then present the relative risk and risk difference and
associated 95% confidence intervals for each adverse event. A
suggested format is shown below.

BREAK-3 — safety results

The original safety analysis in the BREAK-3 study was performed on data collected
up to the cut-off date of December 19, 2011. At the December 18, 2012 cut-off date
only common adverse events (AEs) and severe AEs including grade 3 and grade 4
AEs were updated. The safety data from both analyses are discussed in this section.

A comprehensive safety analysis was conducted for the randomised and crossover
populations in BREAK-3.° The safety population included all randomised patients
who received at least one dose of treatment and the crossover population included
the subset of patients who were randomised to the dacarbazine arm and who elected
at the point of disease progression to receive dabrafenib. Only patients who received
at least one dose of dabrafenib were included in the crossover population.® An AE
overview for the randomised phase (safety population) and the crossover populations
as of December 19, 2011 is provided in Table 38.

The majority of patients received the full standard daily dosing of dabrafenib or
dacarbazine through the length of the study. The mean and median daily doses of
dabrafenib in the randomised phase were 284.9 mg and 300.0 mg, respectively, with
a median duration on study treatment of 4.9 months. Of the 187 patients randomised
to the dabrafenib arm, 49 patients (26%) had received dabrafenib for more than 6
months, as of the data cut-off of December 2011. The mean and median dose
intensity of dacarbazine was 311.6 mg/m?week and 332 mg/m?week, respectively,
with a median duration on study treatment of 2.8 months.>® During the crossover
phase, the mean and median daily doses of dabrafenib were 292.6 mg and 300.0
mg, respectively, with a median duration on crossover study treatment of 2.8
months.>®
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Table 38: Adverse Events Overview for the Randomised and the Crossover Phase, Dec
2011

Adverse Event (AE) Randomised group Crossover group
Dabrafenib N=187) Dacarbazine Dabrafenib (N=28)
(N=59)
Any AE, n (%) 185 (99%) 54 (92%) 26 (93%)
AEs related to study treatment 164 (88%) 43 (73%) 23 (82%)
AEs leading to permanent 5(3%) 2 (3%) 0
discontinuation of study treatment
AEs leading to dose reduction 34 (18%) 10 (17%) 2 (7%)
AEs leading to dose 51 (27%) 16 (27%) 6 (21%)
interruption/delay
Any SAE, n (%) 43 (23%) 13 (22%) 6 (21%)
SAEs related to study treatment 28 (15%) 2 (3%) 4 (14%)
Fatal SAEs 1(<1%) 0 1 (4%)
Fatal SAEs related to study treatment 0 0 0

In the randomised phase, the majority of patients in both treatment arms (99% in the
dabrafenib arm and 92% in the dacarbazine arm) experienced at least one AE. In
both treatment arms, a similar proportion of patients experienced AEs that resulted in
treatment discontinuation, dose reductions, and dose interruptions/delays. A greater
proportion of patients in the dabrafenib arm experienced treatment-related AEs and
SAEs compared to dacarbazine. Most of the treatment-related AEs experienced in
the dabrafenib arm were mild-to-moderate in severity. No treatment-related fatal
SAEs were reported in either treatment arm. The adverse events in the randomised
phase are discussed in further detail below.

In the crossover phase (at the December 2011 data cut) 26 out of 28 patients, 93%
experienced AEs and 82% of AEs were considered related to dabrafenib by the
investigator. No patient that reported AEs resulted in discontinuation of study
treatment. SAEs were experienced by six patients (21%). These SAEs were
considered related to dabrafenib by the investigator in 4 patients (14%).>°

Randomised Phase — All Adverse Events

As of December 18, 2012, the most common AEs (220% of patients) with

were skin-related toxic effects (hyperkeratosis, palmar-plantar

papillomas), pyrexia, fatigue, arthralgia, alopecia, nausea and headache (
Table 39).Each of these AEs was reported in a greater proportion of patients in the
dabrafenib arm than in the dacarbazine arm.

AEs typically expected with cytotoxic chemotherapy, such as gastrointestinal
symptoms (nausea, vomiting, abdominal pain) and cytopenias (including
neutropenia, anaemia and thrombocytopenia) were more common in the dacarbazine
arm than in the dabrafenib arm (

Table 39). Fatigue and asthenia were common (=215%) in both arms of the study.

Table 39: Summary of All Common, Non-serious AEs Experienced by at least 5% of
Patients IN BREAK-3

Adverse Event Dabrafenib (N=187) Dacarbazine (N=59)
Any event 183 (97.9%) 54 (91.5%)
Hyperkeratosis 73 (39.0%) 1(1.7%)
Headache 66 (35.3%) 5 (8.5%)
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Arthralgia 65 (34.8%) 1(1.7%)
Pyrexia 57 (30.5%) 8 (13.6%)
Alopecia 54 (28.9%) 3 (5.1%)
Nausea 53 (28.3%) 30 (50.8%)
Skin papilloma 47 (25.1%) 1(1.7%)
Fatigue 43 (23.0%) 14 (23.7%)
Palmar-plantar erythrodysaesthesia syndrome 38 (20.3%) 1(1.7%)
Asthenia 37 (19.8%) 9 (15.3%)
Vomiting 35 (18.7%) 15 (25.4%)
Rash 35 (18.7%) 0
Back pain 30 (16.0%) 4 (6.8%)
Cough 30 (16.0%) 4 (6.8%)
Nasopharyngitis 29 (15.5%) 4 (6.8%)
Myalgia 28 (15.0%) 0
Diarrhoea 27 (14.4%) 7 (11.9%)
Constipation 26 (13.9%) 8 (13.6%)
Pain in extremity 25 (13.4%) 6 (10.2%)
Decreased appetite 22 (11.8%) 6 (10.2%)
Chills 22 (11.8%) 1(1.7%)
Actinic keratosis 20 (10.7%) 0

Dry skin 20 (10.7%) 0
Dyspnoea 19 (10.2%) 2 (3.4%)
Erythema 18 (9.6%) 1(1.7%)
Musculoskeletal pain 17 (9.1%) 2 (3.4%)
Ooedema peripheral 16 (8.6%) 6 (10.2%)
Seborrhoeic keratosis 16 (8.6%) 0
Skin lesion 15 (8.0%) 0
Insomnia 14 (7.5%) 2 (3.4%)
Papilloma 14 (7.5%) 0
Hyperglycaemia 13 (7.0%) 3(5.1%)
Abdominal pain 12 (6.4%) 7 (11.9%)
Hair texture abnormal 12 (6.4%) 0
Dizziness 11 (5.9%) 3 (5.1%)
Paraesthesia 11 (5.9%) 2 (3.4%)
Melanocytic naevus 11 (5.9%) 1(1.7%)
Acrochordon 11 (5.9%) 0
Alanine aminotransferase increased 11 (5.9%) 0
Oropharyngeal pain 10 (5.3%) 2 (3.4%)
Abdominal pain upper 10 (5.3%) 1(1.7%)
Pruritus 10 (5.3%) 1(1.7%)
Upper respiratory tract infection 10 (5.3%) 1(1.7%)
Weight decreased 10 (5.3%) 1(1.7%)
Aspartate aminotransferase increased 10 (5.3%) 0
Folliculitis 10 (5.3%) 0
Neutropenia 5(2.7%) 10 (16.9%)
Photosensitivity reaction 5(2.7%) 4 (6.8%)
Urinary tract infection 4(2.1%) 4 (6.8%)
Leukopenia 3(1.6%) 8 (13.6%)
Thrombocytopenia 3(1.6%) 8 (13.6%)
White blood cell count decreased 2 (1.1%) 3(5.1%)
Platelet count decreased 0 5(8.5%)
Dyspnoea exertional 0 3 (5.1%)
Lymphocyte count decreased 0 3 (5.1%)

Cut -off Date: Dec 2012
Source: * Table 8.9998

Summary of Grade 3 or Grade 4 AEs

Fewer patients experienced Grade 4 AEs in the dabrafenib treatment-arm in
comparison to patients treated with dacarbazine. As of December 18, 2012, Grade 4
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AEs were experienced by 7 out of 187 patients (4%) randomised to the dabrafenib
treatment-arm in comparison to 9 out of 59 patients (15%) in the dacarbazine
treatment arm (Table 40). Each of the Grade 4 AEs reported in the dabrafenib
treatment arm was reported by one patient, while in the dacarbazine treatment arm
the Grade 4 AEs were reported by more than one patient.

In the dacarbazine treatment arm, fewer patients, 16 out of 59 patients (27%),
experienced Grade 3 AEs compared to 72/187 patients (39%) in the dabrafenib arm
(Table 40). The most common Grade 3 AEs (occurring in 23% of patients) in the
dabrafenib arm were pyrexia (3%, 6/187 patients), back pain (4%, 8/187 patients),
squamous cell carcinoma (6%, 11/187 patients), and hyperglycaemia (3%, 6/187
patients). The most common Grade 3 events on dacarbazine were neutropenia (7%,
4/59 patients), decreased appetite (3%, 2/59 patients), and leukopenia (3%, 2/59

patients) — consistent with side effects associated with chemotherapies.

Table 40: Summary of Grade 3 or Grade 4 AEs Reported by at least 2% of Patients

(safety population)

Adverse Event Dabrafenib (N=187) Dacarbazine (N=59)
Grade 3 n Grade 4 n Total n (%) Grade 3 n Grade 4 n Total n (%)
(%) (%) (%) (%)
Any event 72 (39%) 7 (4%) 185 (99%) 16 (27%) 9 (15%) 55 (93%)
Pyrexia 6 (3%) 0 59 (32%) 0 0 08 (14%)
Palmar-plantar
eyrthrodysaesthesia 4(2%) 0 38 (20%) 0 0 1(2%)
syndrome
Asthenia 1(<1%) 0 37 (20%) 1(2%) 0 9 (15%)
Back pain 8 (4%) 0 31 (17%) 0 0 0
Constipation 2 (1%) 1 (<1%) 26 (14%) 0 0 1(2%)
Decreased appetite 0 0 16 (9%) 2 (3%) 0 6 (10%)
Hyperglycaemia 6 (3%) 0 13 (7%) 0 0 3 (5%)
Abdominal pain 2 (1%) 0 13 (7%) 0 1(2%) 8 (14%)
Anaemia 1 (<1%) 0 1 (<1%) 1(2%) 1(2%) 8 (14%)
Alanine
aminotransferase 3(2%) 0 11 (6%) 0 0 0
increased
Hypophosphataemia 4 (2%) 0 9 (5%) 0 0 0
Squamous cell carcinoma 11 (6%) 0 11 (6%) 0 0 0
Anxiety 1(<1%) 0 8 (4%) 1(2%) 0 5 (8%)
Hypertension 2 (1%) 0 8 (4%) 1(2%) 0 2 (3%)
Gamma-
glutamyltransferase 5 (3%) 0 8 (4%) 1(2%) 0 2 (3%)
increased
Hepatic pain 1 (<1%) 0 3 (2%) 0 1(2%) 1 (2%)
Squa‘mous cell carcinoma 3 (2%) 0 3 (2%) 0 0 0
of skin
Neutropenia 0 0 0 4 (7%) 4 (7%) 10 (17%)
Bone pain 0 0 1(<1%) 1(2%) 0 1(2%)
Leukopenia 0 0 3 (2%) 2 (3%) 1(2%) 8 (14%)
Thrombocytopenia 1 (<1%) 0 3 (2%) 1(2%) 2 (3%) 8 (14%)
Fall 0 0 0 1(2%) 0 1(2%)
Gastrointestinal infection 0 0 1(<1%) 1(2%) 0 1(2%)
Hematuria 1(<1%) 0 1(<1%) 1(2%) 0 1(2%)
Pulmonary embolism 1(<1%) 0 1(<1%) 1(2%) 0 1(2%)
Depression 0 0 0 1(2%) 0 2 (3%)
Melena 0 0 0 1(2%) 0 2 (3%)
’(;I::r::spehclll count 0 0 0 1(2%) 0 2 (3%)
White blood cell count 0 0 0 1(2%) 0 2 (3%)
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decreased
Angina pectoris 0 0 0 1(2%) 0 1(2%)
Febrile neutropenia 0 0 0 0 1(2%) 1(2%)
Hyperkalaemia 0 0 0 1(2%) 0 1(2%)
Lymphocyte count 0 0 0 1(2%) 0 1(2%)
abnormal
Neutrophil count 0 0 0 1(2%) 0 1(2%)
abnormal
Platelet disorder 0 0 0 1(2%) 0 1(2%)
Sepsis 0 0 0 1(2%) 0 1(2%)
Splenic rupture 0 0 0 0 1(2%) 1(2%)
White blood cell count 0 0 0 1(2%) 0 3 (5%)
abnormal

Data cut-off: Dec 2012

Fatal Events

No treatment-related fatal SAE occurred in either treatment arm during the
randomised phase and in the crossover phase. As of December 19, 2011, one
patient in the dabrafenib arm died due to elective euthanasia.”® There was no
reasonable possibility that the euthanasia was caused by dabrafenib. No other fatal
SAE was reported in either arm of the study during the randomised phase or in the
crossover phase.

Adverse Events of Special Interest

AEs of special interest were defined from the beginning of the dabrafenib clinical
development program based upon pre-clinical observations and case reports from
early clinical trials in humans.”® Likewise, AEs that were known side effects of
tyrosine kinase inhibitors or other BRAF inhibitors (e.g., vemurafenib) were monitored
in all dabrafenib clinical studies in order to assess the potential for class effects.
Safety findings from BREAK-3 are supplemented by the original and updated
integrated summary of safety (ISS) consisting of 578 and 586 subjects, respectively,
from 2 additional melanoma studies (BREAK-2 and BREAK-MB) and studies
BRF113220 and BRF112680.

The updated ISS has determined the AEs of special interest to be the following:
¢ Pyrexia and serious non-infectious febrile events
e Cutaneous SCC and keratoacanthomas

e Other treatment-emergent malignancies (excluding cutaneous SCC,
keratoacanthoma, basal cell carcinoma, and new primary melanoma)

e Palmar-plantar erythrodysaesthesia syndrome
¢ Renal failure
e Uveitis

e New primary malignant melanoma

Safety Conclusion

The updated ISS supporting the safety of dabrafenib monotherapy includes 586
subjects with BRAF'®®® mutation-positive melanoma who were treated at the
proposed dose of 150 mg BID in 5 clinical studies. No further safety findings were
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identified in the 1SS report compared to the safety finding reported from BREAK-3
study.

Toxicity associated with dabrafenib therapy has been shown to be manageable and
are generally of low-grade. Dose madification is not required for the majority of AE
cases and permanent discontinuations due to AEs are infrequent. Treatment beyond
1 year has been demonstrated in 15% of subjects to date.

Dabrafenib safety can be differentiated from other BRAF inhibitors (vemurafenib),
and chemotherapy (dacarbazine) specifically:

e The incidence of photosensitivity is low (2%) and severe dermatologic
reactions (e.g., Stevens-Johnson syndrome or toxic epidermal necrolysis)
have not been observed.

¢ High-grade elevations of liver enzymes are infrequent.
e QTcB prolongation is unusual and not of clinical significance
e There is a low incidence of clinically significant myelosuppression.

Conversely, the AE most frequently requiring dabrafenib dose modification is pyrexia,
which can be successfully managed with dose interruption, dose reduction and non-
steroidal anti-inflammatory drugs (NSAIDs). In conclusion, dabrafenib safety has
been well-characterized in almost 600 melanoma subjects with the BRAF'®®
mutation and the risk-to-benefit in this proposed population remains favourable.

Supportive RCTs: safety data from BRF113220 & MEK 115306 Combi-d study

To be consistent with the presentation of the efficacy data, the safety data for the
BRF113220 and MEK115306 studies is presented as a narrative, focussing on, and
supporting the use of, dabrafenib monotherapy.

When used as a monotherapy, the safety profile of dabrafenib was generally
manageable. Furthermore, the number and severity of events did not appear to show
any inconsistency with the findings from the BREAK-3 study, aside from hypertension
and anaemia which have arisen, although in small numbers, within subjects
participating in these trials. Subjects who experienced adverse events could be
managed via dose interruption or reduction.

Within the BRF113220 study, only 2% of patients had to permanently discontinue

therapy due to adverse events. Summaries of the adverse events are provided in
Table 41 and Table 42.
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Table 41: BRF113220 study overview of AEs (dabrafenib 150mg monotherapy arm; all

treated population)

Treatment Groups
Dabrafenib 150 mg BID
N 53 (%)
Any AE, n (%) 53 (100)
Drug-related AEs 51 (96)
AEs leading to permanent 1(2)
discontinuation of IP
AEs leading to dose reduction 11 (21)
AEs leading to dose interruption 18 (34)
Any SAE®, n (%) 13 (25)
SAEs leading to hospitalisation® 5(9)
Drug-related SAEs 10 (19)
Fatal SAEs 0
Drug-related fatal SAEs 0

Abbreviations: BID=Two times a day; QD=Once daily.
a. In addition to the standard definition of SAEs, the protocol mandated
that the following events were to be reported as SAEs, regardless of
whether the subjects were hospitalized: cuSCC; LVEF decreases meeting
protocol-defined stopping criteria; CSR or RVO, valvular toxicity meeting
protocol-defined stopping criteria; new primary cancers; and pyrexia
accompanied by hypotension and/or rigors/chills. Therefore, the total
incidence of SAEs is higher than the incidence of SAEs that led to
hospitalisation.
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Table 42: BRF113220 study AEs experienced by 215% of subjects in any treatment

group (dabrafenib 150mg monotherapy arm; all treated population)

Treatment Groups

Dabrafenib 150 mg BID
N 53
Any AE, n (%) 53 (100)
Pyrexia 14 (26)
Chills 9(17)
Fatigue 21 (40)
Nausea 11 (21)
Vomiting 8 (15)
Diarrhoea 15 (28)
Cough 11 (21)
Headache 15 (28)
Ooedema peripheral 9(17)
Arthralgia 18 (34)
Rash 19 (36)
Night sweats 3 (6)
Constipation 6(11)
Decreased appetite 10 (19)
Myalgia 12 (23)
Back pain 6(11)
Dry skin 3(6)
Insomnia 4(8)
Abdominal pain upper 4 (8)
Dermatitis acneiform 2(4)
Dizziness 5(9)
Muscle spasms 2 (4)
Pain in extremity 10 (19)
Abdominal pain 7 (13)
Actinic keratosis 5(9)
Erythema 1(2)
Neutropenia 1(2)
Anaemia 3(6)
ALT increased 1(2)
AST increased 1(2)
Blood ALKP increased 1(2)
GGT increased 1(2)
Hyperkeratosis 16 (30)
Influenza like illness 4(8)
PPES 9(17)
Alopecia 18 (34)
Skin papilloma 8 (15)
Pruritus generalised 8 (15)

Abbreviations: ALKP=Alkaline phosphatise; ALT=Alanine aminotransferase;
AST=Aspartate aminotransferase; BID=Two times a day; GGT=Gamma-
glutamyltransferase; PPES=Palmar-plantar erythrodysaesthesia syndrome;

QD=0Once daily.

Note: For subjects in the monotherapy arm who crossed over to

combination treatment upon disease progression, only AEs with start date

before the first combination dose were included in the summary.
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Table 43: BRF113220 study SAEs experienced by 22 subjects across treatment arms
(dabrafenib 150mg monotherapy arm; all treated population

Treatment Groups

Dabrafenib 150 mg BID
N 53
Any SAE, n (%) 13 (25)

Pyrexia 1(2)
Chills 1(2)
Dehydration 0
Ejection fraction decreased 0
Pneumonia 1(2)
Pulmonary embolism 0
Renal failure acute 0
scc 3(6)
Abdominal pain 1(2)
Hyponatraemia 0
Anaemia 1(2)
Keratoacanthoma 2 (4)
Nausea 0
SCC of skin 4(8)
Vomiting 0

Abbreviations: BID=Two times a day; QD=Once daily.

Note: For subjects in the monotherapy arm who crossed over to
combination treatment upon disease progression, only SAEs with start date
before the first combination dose were included in the summary.

The Combi-d study provided a safety data set for dabrafenib monotherapy that
largely reflected the findings from the other RCTs that contained dabrafenib
monotherapy i.e. BREAK-3 and BRF113220. From Table 44 below, only 5% of
patients discontinued treatment due to adverse events. There were no fatal SAEs.
AS with the other RCTs, subjects who experienced adverse events could be
managed via dose interruption or reduction.

Table 44: Overview of AEs in the Combi-d study

Dabrafenib + Dabrafenib +
Trametinib Placebo
(N=209) (N=211)
Any AE 199 (95) 203 (96)
AFs related to study treatment 179 (86) 186 (88)
AEs leading to permanent discontinuation of study treatment 19 (9) 11 (5)
AF leading to dose reduction 51(24) 28 (13)
AF leading to dose inferruption 94 (45) 63 (30)
Any SAE 73 (35) 64 (30)
SAEs related to study treatment 54 (26) 48 (23)
Fatal SAEs 4(2) 0
Fatal SAEs related to study treatment 0 0

The most common adverse events from the Combi-d study are detailed in Table 45

below.
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Table 45: Most Common AEs in (10% or More) Combination Subjects in the Combi-d
study

Preferred term Dabrafenib + Dabrafenib +
trametinib placebo
(n=209) (n=211)
Any event 199 (95) 203 (96)
Pyrexia 107 (51) 59 (28)
Fatigue 74 (35) 74 (35)
Headache 63 (30) 62 (29)
Nausea 63 (30) 54 (26)
Chills 62 (30) 33 (16)
Arthralgia 51(24) 58 (27)
Diarrhoea 51 (24) 30 (14)
Rash 48 (23) 46 (22)
Hypertension 46 (22) 29(14)
Vomiting 42 (20) 29 (14)
Cough 34 (16) 35(17)
Pain in extremity 30 (14) 33 (16)
Oedema peripheral 30 (14) 10 ()
Decreased appetite 23 (1) 25(12)
Myalgia 22 (1) 24 (11)
Constipation 22 (1) 18 (9)
Abdominal pain 22 (1) 14 (T)
Alanine aminotransferase increased 22 (1) 10 (5)
Aspartate aminofransferase increased 22 (1) 7(3)
Asthenia 20(10) 27 (13)
Nasopharyngitis 20 (10) 15(7)
Dizzness 20(10) 12 (6)
6.9.3 Give a brief overview of the safety of the technology in relation to

the decision problem.

6.9.3.1 Safety overview from clinical studies involving dabrafenib (BREAK-
3, BRF113220, Combi-d, BREAK-2 and BREAK-MB)

Dabrafenib has been shown to have a manageable safety profile. Photosensitivity is
a notable side effect with vemurafenib seen in the BRIM-3 study, and this can have a
significant effect on quality of life,®® but was not common with dabrafenib
monotherapy in BREAK-3 or within the dabrafenib monotherapy arms of BRF113220
or Combi-d.

Dabrafenib monotherapy shares some adverse events with vemurafenib e.g. nausea,
vomiting. However there are some events that are particularly associated with
dabrafenib. Pyrexia was common with dabrafenib (although only 3% of patients had
a Grade 3 event).” In BREAK-3, treatment with dabrafenib was well tolerated with the
majority of AEs being mild-to-moderate in severity. There were few treatment
discontinuations due to AEs; 3% in each of the treatment arms. Mortality rates were
similar with both treatments; 11% of patients in the dabrafenib group and 14% of
patients treated with dacarbazine, and all of these deaths were due to disease
progression except one patient who chose elective euthanasia.>®
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The most common AEs (220%) in the dabrafenib arm were hyperkeratosis,
headache, pyrexia, arthralgia, skin papilloma, alopecia, and PPE syndrome. In the
dacarbazine arm, the most common AEs included nausea, vomiting, and fatigue, as
is consistent with cytotoxic chemotherapies. Most patients who experienced a dose
reduction or interruption due to toxicities were able to continue treatment with
dabrafenib or dacarbazine following dose reduction or resolution of the events.

There was a similar rate of SAEs in both treatment groups (23% and 22% with
dabrafenib and dacarbazine, respectively). Serious AEs reported in more than 1% of
patients in the dabrafenib arm were pyrexia, cuSCC and new primary malignant
melanoma. Events of cuSCC and new primary malignant melanoma were
manageable and did not result in treatment discontinuation. Among patients treated
with dabrafenib, 6% experienced cuSCC and 3% developed keratoacanthomas. This
is comparable to the occurrence of cuSCC and keratoacanthomas in the BREAK-2
study®’, and with vemurafenib..

Conclusion

All patients receiving the newer, targeted agents (dabrafenib or vemurafenib) will
require regular monitoring, in particular for the development of secondary squamous
cell carcinomas (SCC) and other skin lesions and dermatological reactions, and for
ophthalmological complications.”®#*#°

Pyrexia is a recognised toxicity associated with dabrafenib and was shown in clinical
trials to become more frequent and more severe when dabrafenib was used in
combination with trametinib, although it remained generally manageable with
antipyretic agents.” However, the incidence and severity of phototoxicity, a
vemurafenib-associated adverse event, is numerically lower with dabrafenib.

Resource requirements for routine monitoring of patients may therefore vary
somewhat in relation to the different adverse event profiles of dabrafenib and
vemurafenib, although monitoring requirements are unlikely to be materially different
between these treatments.’®®*# It is likely therefore that the use of dabrafenib for
BRAF "% mutation-positive metastatic melanoma would have no significant additional
impact on health services compared to that required for effective use of vemurafenib.
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6.10 Interpretation of clinical evidence

6.10.1 Please provide a statement of principal findings from the clinical
evidence highlighting the clinical benefit and harms from the

technology.

Dacarbazine was, until relatively recently, the standard of care for the treatment of
metastatic melanoma. Vemurafenib (Roche Products Ltd) was the first licensed
selective BRAF inhibitor for V600 metastatic melanoma. It was recommended by
NICE as an option for treating BRAF"®® mutation-positive unresectable or metastatic
melanoma in December 2012. It has since superseded dacarbazine as the standard
of care for the treatment of this disease. The efficacy of dabrafenib versus both
comparators (dacarbazine and vemurafenib) is discussed below in turn.

Versus dacarbazine

Dabrafenib has shown significantly improved efficacy compared to dacarbazine in the
BREAK-3 study.® Following the updated analysis of the most mature data cut (25
June 2012), the primary endpoint, median PFS was 6.9 months for dabrafenib
compared to 2.7 months for dacarbazine with a statistically significant reduction in
the relative risk for progression or death of 63%. Similarly, objective response rates
were improved for dabrafenib versus dacarbazine (59% versus 24%).° Median
overall survival of dabrafenib was also improved versus dacarbazine (18.2 months
versus 15.6 months) but this was not statistically significant, as is evidenced by the
wide confidence intervals. This 2.6 month survival gain was associated with an ITT
hazard ratio of 0.76 (95% CI: 0.48-1.21), that has not been adjusted for crossover.
Once there is adjustment for crossover, this yielded a hazard ratio of 0.55 (95% CI
0.21, 1.43).

There are several possible reasons underlying the lack of significance in the overall
survival estimates. In part, this may be due to the immaturity of the overall survival
dataset and the relatively small patient numbers in the control arms due to the 3:1
randomisation. However, the greatest contributing factor is likely to be the level of
crossover (57%) of patients to the investigational treatment arm within BREAK-3 (see
Table 13). Adjustment for this crossover using the RPSFT methodology generally
improves the hazard ratios from ITT results, although the confidence intervals remain
wide because the RPSFT method utilises the p-value from the ITT population.

Versus vemurafenib

The median PFS for dabrafenib is the same (6.9 months) as that for vemurafenib in
numerical terms (data cut-offs: June 2012 for BREAK-3, February 2012 for BRIM-
3).>%3% The ITC (see Table 36) for PFS suggests that there is no significant
difference between dabrafenib and vemurafenib (HR 0.97, (95% CI: 0.59, 1.60).
Equally, the objective response rates for dabrafenib and vemurafenib are similar at
their latest data cut-off; 59% (June 2012 data cut-off) and 57% (February 2012 data
cut-off), respectively, although the level of maturity may differ between BREAK-3 and
BRIM-3.>%3"38 The dacarbazine arm for BREAK-3 demonstrated an objective
response rate of 24% compared to 5.5% in BRIM-3.%* The latter figure is more in line
with historical data for dacarbazine.®’ It is possible that the relatively small patient
population in the dacarbazine cohort in BREAK-3 has, due to the effects of chance,
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led to a higher than expected response rate, since smaller cohorts are more likely to
be affected by individual patient outliers than larger cohorts.

Median overall survival in BREAK-3 for dabrafenib is higher in numerical terms, but
not significantly different compared to dacarbazine (18.2 months versus 15.6 months;
HR 0.76, 95% CI 0.49, 1.18)6, while the median overall survival for vemurafenib in
BRIM-3 at the latest data cut-off was 13.6 months versus 10.3 months for
dacarbazine, with a hazard ratio of 0.76 (95% CI: 0.63, 0.93; p< 0.01).38 OS results
from both BREAK-3 and BRIM-3 were confounded by the dilution of treatment effect
which occurs as a result of crossover of patients allocated to the control arm to active
treatment at the time of disease progression. However the extent of this confounding
differed due to the different time points at which patients in each control arm were
permitted to crossover to active therapy. BRIM-3 permitted patient crossover only as
a result of a protocol amendment at the time of the planned interim analysis
(December 2010) while BREAK-3 permitted crossover from the study start. As a
result a greater number of patients crossed over to dabrafenib from dacarbazine in
BREAK-3 than crossed over to vemurafenib in BRIM-3 at every datacut, see Table
13 and Table 33.

The results of the ITC for the PFS and OS of dabrafenib versus vemurafenib are
detailed in Table 36 and Table 37 respectively. The analyses utilised crossover
adjusted HRs for overall survival for each study and the results suggest that there is
no evidence of a difference between dabrafenib and vemurafenib, despite the wide
confidence intervals (OS HR 0.86, 95% CI 0.32, 2.29). As explained previously,
these may be due to the immaturity of the data sets, as well as methodological
issues pertaining to the RPSFT method.

The adjusted median OS for dabrafenib within the Phase || BRF113220 study was
448 days or 14.7 months. This provides a more robust estimate of the overall survival
benefit of dabrafenib, and this is comparable with the unadjusted median OS for
vemurafenib from BRIM-3 of 13.6 months.

Safety of dabrafenib

Versus dacarbazine

In BREAK-3, the most common AEs (=220%) related to dabrafenib were
hyperkeratosis, headache, pyrexia, arthralgia, skin papilloma, alopecia, and PPE
syndrome.’® Overall, there were few all-grade and Grade 3/4 adverse events seen
with dabrafenib and dacarbazine.®> Of note, 7% of patients experienced Grade 4
neutropenia with dacarbazine and no cases among dabrafenib-treated patients.
Grade 3 pyrexia and Grade 3 squamous cell carcinoma/keratoacanthoma was found
in 3% and 4% respectively of dabrafenib patients, with no cases among dacarbazine
patients. In BREAK-3, 7% of patients receiving dacarbazine experienced
photosensitivity. All of these events were Grade 1. In the dabrafenib arm, 5 (3%)
patients experienced photosensitivity; three (2%) were Grade 1, and two (around 1%)
were Grade 2.°

Versus vemurafenib

Although there are no head-to-head data, dabrafenib appears to be associated with
less phototoxicity than vemurafenib; 3% Grade 1-2 photosensitivity in the BREAK-3
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study®, compared with 33% all-grade events for photosensitivity with vemurafenib,
3% of which were Grade 3 (updated safety analysis, March 2011)."

Additionally, certain types of hyperproliferative skin toxicities appear to be more
common and more severe with vemurafenib than with dabrafenib. In BRIM-3, for
vemurafenib there were 17% all-grade cutaneous SCC (16% Grade 3), 9%
keratoacanthomas (all of which were Grade 3 events). By contrast in BREAK-3, 4%
of patients receiving dabrafenib had Grade 3 cuSCC/keratoacanthoma (2% Grade 2
events).>’® Whilst such a comparison is not ideal in the absence of head-to-head
data, it may be reasonable to suggest that dabrafenib is associated with fewer skin
toxicities than vemurafenib.

Arthralgia was more common with vemurafenib (53% all-grade; n=178, 4% Grade 3;
n=13)"° than with dabrafenib (19% all-grade; n=36, 1% Grade 3; n=2).° Treatment-
related pyrexia was reported with dabrafenib (16% all-grade; n=30, 3% Grade 3;
n=5), while for vemurafenib there was 18% all grade pyrexia, but no cases of Grade
2 or above were reported.’ Hyperkeratosis was more common with dabrafenib (36%
all-grade; n=67, 1% Grade 3; n=2) versus vemurafenib (24% all-grade; n=81, 1%
Grade 3; n=3)°, as well as palmar-plantar erythrodysaesthesia syndrome; dabrafenib
(20% all-grade; n=37, 2% Grade 3; n=4) versus vemurafenib (8% all-grade; n=27,
<1% Grade 3).

Issues around study design

To help with assessing and contextualising the efficacy and safety data for
dabrafenib, it might be useful to consider various aspects associated with the study
design of the GSK development programme, including:

e Timelines for the GSK Phase Il and Il development programme

e Allowance for crossover of patients allocated to the control arm to receive
active treatment upon independently-confirmed disease progression, and the
confounding effect on overall survival

e The value of PFS as a true measurement of the efficacy of a treatment

Timelines for the GSK clinical development programme for dabrafenib

The development programme for dabrafenib as well as the Phase 3 programme for
vemurafenib (BRIM-3) are illustrated in the figure below. These timelines
demonstrate that dabrafenib was developed almost in parallel with vemurafenib,
representative of the rapid increase in understanding of the molecular biology of
melanoma. The aim of such a programme was to deliver further treatment options for
patients as quickly as possible, which may not have happened had a traditional
sequential Phase | to 11l approach been adopted for dabrafenib.
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Phase | Dabrafenib:

First time in human

e [ 3
Status: Completed

NCT00880321

Phase || BREAK-2

(BRF113710) n= Oo——0

Status: Completed
NCT01153763

Phase Il BREAK-3

(BRF113683) n=250 O————10

Status: Completed
NCT01227889

Phase || BREAK-MB

(BRF113929), n=172 O————O

Status: Completed
NCT01266967

Phase Il BRIM 3 n=677

Status: Completed (I} 8 8

NCT01006980

. Start of study/primary efficacy endpoint
n.b. BRIM-3 had a revised co-primary endpoint of PFS and OS following a protocol amendment in October 2010.
Median PFS was reached in December 2010, median OS was reached in February 2012, and presented at the

American Society of Clinical Oncology, Chicago, in June 2012.

Figure 11. Summary of timelines for the dabrafenib clinical development programme
discussed in this submission alongside BRIM-3

The timeline of the dabrafenib clinical development programme had a bearing on the
choice of comparator for these intervention trials. Prior to the availability of targeted
therapies (such as vemurafenib and dabrafenib), cytotoxic chemotherapy (such as
dacarbazine or paclitaxel) was used to treat metastatic melanoma. Dacarbazine was
historically associated with a low response rate of 7 to 12% and a median overall
survival of 5.6 to 7.8 months after the initiation of treatment.®’ Being the only
chemotherapy licensed for the treatment of metastatic melanoma, dacarbazine was
the most suitable comparator for vemurafenib at the time of the BRIM-3 study.
Likewise, dacarbazine was a valid comparator for the BREAK-3 study since
vermurafenib was still an investigational agent at this point.

Early results of the trials that utilised dacarbazine as the comparator demonstrated a
clear benefit for giving patients the opportunity to receive a BRAF inhibitor. At the
time of the planning and start of the BREAK-3 study, vemurafenib had not yet been
licensed, nor become the standard of therapy worldwide, so was not considered as a
relevant comparator. Therefore dacarbazine was the only suitable comparator.

Allowance of crossover of patients from the control arm to the treatment arm

The BREAK-3, BRF113220 and BRIM-3 studies all allowed patients initially
randomised to the control arm to crossover to receive the investigational treatment
upon independently-confirmed disease progression.>’*"# As previously described,
where crossover was allowed the survival advantage conferred by the investigational
agent is likely to be underestimated since patients in both arms of the study will have
had the opportunity to benefit from the investigational treatment at some point during
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the study. Crossover is likely to have had a more profound effect in BREAK-3 as this
was permitted from the study inception (as opposed to following an interim analysis,
as in BRIM-3; see Section 6.7).

The optimal method to adjust for the confounding effects of crossover remains an
area of academic debate. The Rank Preserving Structural Failure Time model
(RPSFT) was considered most appropriate for the datasets and the sample sizes
being evaluated — Refer to Table 26 for the results of this adjustment. This
confounding also affected the BRIM-3 study and the manufacturer submitted
adjusted survival estimates to NICE which were later used as inputs in modelling for
the purposes of the vemurafenib appraisal.

It is clear that, wherever patients initially randomised to control are provided the
opportunity to benefit to any extent from the investigational intervention, some bias
will exist whereby any difference between the ‘estimated’ treatment effect and the
‘true’ treatment effect that would have been observed had there been no treatment
crossover, will need to be considered, and adjusted for, if there are to be appropriate
resource allocation decisions being made.®’

The value of PFS as a true measurement of the efficacy of a treatment

An important question is whether oncologists and NICE should accept PFS as a
surrogate for OS. With a fast evolving treatment landscape, it is becoming very
difficult to conduct well-powered, randomised studies in metastatic melanoma using
comparators that potentially disadvantage those patients who receive them.
Therefore, allowance within protocols for crossover to the intervention under
consideration is increasingly becoming the norm. This usually leads to confounding
of overall survival results because crossover is often permitted upon progression. In
such cases the PFS endpoint is not diluted by the effects of post-progression
treatment following crossover.

In addition to the statistical methologies being used to adjust for the confounding
effect of treatment crossover on OS, work has been done to validate PFS as a
surrogate marker of OS via a meta-analysis of 10 randomised controlled trials
enrolling 4,215 metastatic melanoma patients.” The analysis performed by Flaherty
et al is discussed in Appendix Error! Reference source not found. and has
shown a significant correlation between PFS and OS in metastatic melanoma,
regardless of the impact of crossover. Despite some evidence of a weakening of the
correlation in the case of more mature data with increased crossover (more than
50%), the authors concluded that PFS is a robust surrogate marker for OS. This
should help to add to the body of evidence supporting the use of dabrafenib
monotherapy.

6.10.2 Please provide a summary of the strengths and limitations of the

clinical-evidence base of the intervention.

Table 46. Summary of the strengths and limitations of the clinical-evidence base for
dabrafenib (BREAK-3)

Strengths of clinical evidence base Weaknesses of clinical evidence base

Randomised, controlled study showing | This was an open-label study. However any
improved response rates, time to | negative effect due to the possible
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response, progression-free survival with
dabrafenib compared to the standard of
care at the time of the study, dacarbazine.

introduction of bias has been lessened by
including a blinded, Independent Review
Committee to assess progression.

The similar design of BREAK-3 to BRIM-3
meant that a robust ITC between
dabrafenib and vemurafenib was possible
and this demonstrates broad similarity in

The current standard of care, vemurafenib,
was not used as a comparator, as it was
not licensed (and was not an established
standard of care) at the time that this

terms of efficacy. As stated above,
dacarbazine was chosen as the comparator
as it was the standard of care at the time
of the study.

study was designed and conducted.

The overall survival was confounded by the
crossover which was allowed upon
progression, as confirmed by independent
radiologic assessment.

The response rates and time to response
show significant improvement compared
to that found with dacarbazine

In  BREAK-3, the independent- and
investigator-assessment for response rates
and time to response for dacarbazine
appeared to show some discordance
(response rates: 6% vs 19% respectively;
time to response 12 vs 6.6 weeks
respectively).

6.10.3 Please provide a brief statement of the relevance of the evidence base
to the decision problem. Include a discussion of the relevance of the
outcomes assessed in clinical trials to the clinical benefits experienced

by patients in practice.

The field of melanoma has seen significant advances in treatments and consequently
outcomes for patients in the last four years. It took over a decade for similar progress
to be seen for patients with breast and colorectal cancer. However, patients with
metastatic melanoma have a short life expectancy and there is an ongoing need for
improved treatments. The trials discussed here provide relevant evidence for this
patient group.

6.10.3.1

The primary and secondary endpoints, used to demonstrate the efficacy and safety
of dabrafenib are all well established measures of efficacy in oncology, and have
been utilised in the development of many existing licensed therapies. These
outcomes are familiar to oncologists, and are relevant to patients with metastatic
melanoma, and have been accepted by NICE in the context of other appraisals of
cancer therapies.

Clinical outcome measures in the clinical trials

Due to the unavoidable impact of crossover, OS data used to support this submission
is confounded. Adjustments to the raw OS data have been made using a respected
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methodology which will be familiar to NICE. Along with PFS:OS correlation analysis,
"8 this strongly supports the conclusion that dabrafenib confers a substantial survival
benefit over that of dacarbazine for patients with metastatic melanoma.

Despite the lack of head-to-head comparisons between dabrafenib and vemurafenib,
robust ITCs have been conducted. The studies of interest reported similar outcomes,
and their comparable designs and patient inclusion have enabled analyses that
provide potentially clinically meaningful comparative evidence. Taken together, this
has allowed GSK to model the relative efficacies of the two interventions.

6.10.3.2 Patient population and treatment pathway used in BREAK-3,

Generalisability of the trials to clinical practice in the UK is discussed more fully in
Section 6.10.4.

Evaluation of the patient demographic data for all studies in Section 6.3.4 suggests
that the trial patients are representative of unresectable/metastatic BRAF"*®
mutation-positive melanoma patients who would be eligible for treatment in the UK.
Patients must be identified as having the BRAF"®® mutation and BRAF testing is now
routine and widespread in this country. While the BREAK-3 trial was not conducted in
the UK, there is no reason to expect that geographical differences would render the
results of this trial inapplicable to UK BRAF*® mutation-positive metastatic
melanoma patients.>®

In general, patients in BREAK-3 were treated in a manner that is reflective of clinical
practice and the way in which the treatments will likely be used in the UK, as
discussed further below in section 6.10.4. This is confirmed by an analysis of the
study protocols and melanoma treatment guidelines including those presented by the
British Association of Dermatologists (BAD)' and the National Comprehensive
Cancer Network (NCCN)*.

6.10.4 Identify any factors that may influence the external validity of study
results to patients in routine clinical practice; for example, how the
technology was used in the trial, issues relating to the conduct of the
trial compared with clinical practice, or the choice of eligible patients.
State any criteria that would be used in clinical practice to select
patients for whom treatment would be suitable based on the evidence
submitted. What proportion of the evidence base is for the dose(s) given
in the SPC?

No major factors were identified as limiting the external validity of the clinical data
that supports the use of dabrafenib.

Dabrafenib received a marketing authorisation from the EMA as a monotherapy for
the treatment of unresectable/metastatic BRAF'®® mutation-positive metastatic
melanoma. Patients participating in the underlying BREAK-3 clinical study were
treatment-naive in the advanced metastatic-melanoma setting. The appraisal
therefore focuses on unresectable/metastatic BRAF**® mutation-positive metastatic

T BAD: http://www.bad.org.uk/Portals/ Bad/Guidelines/ClinicalGuidelines/Melanomaguidelines2010.pdf
 NCCN: http://www.nccn.org/professionals/physician_gls/f guidelines.asp#melanoma
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melanoma patients who have received no prior therapy to whom the trial results are
entirely generalisable.

BREAK-3 was a multi-national trial with 250 patients enrolled from 12 countries,
across the U.S., European Union, Canada, Russian Federation and Australia. Unlike
BRIM-3, no UK centres were involved with the BREAK-3 study. It is not unexpected
that participation of UK trial centres was limited given the small underlying population
with  BRAFY®® mutation-positive metastatic melanoma relative to other cancer
populations. Importantly however, there are no identified reasons, nor are there likely
to be any unidentified reasons, why any geographical differences would render the
results of these studies inapplicable in England and Wales. The demographic and
disease characteristics of participant patients in the BREAK-3 study are similar to
those described in BRIM-3, and are representative of patients with
advanced/metastatic melanoma in the UK.

The study populations were selected for the trials using BRAF testing, which allowed
for the identification of the appropriate patient for the targeted therapies under
investigation. This method of patient identification is not new and is routinely used in
the assessment of patients with metastatic melanoma in the UK.

Study treatment was initiated at the full licensed dose, in line with the marketing
authorisation for dabrafenib. The dose may be, and indeed was, modified during the
trial to deal with adverse events, as described in 6.9.2.1.2, consistent with the way
that the drug will be utilised in clinical practice. Subjects received full supportive care
during the trial, including transfusions of blood and blood products, and treatment
with antibiotics, anti-emetics, anti-diarrhoeals, and analgesics, and other care as
deemed appropriate, in accordance with their institutional guidelines. It is highly likely
that patients eligible for dabrafenib in clinical practice will require similar concomitant
medications for the management of co-morbid conditions, infections and other
therapy or disease-related complications.

In summary, there is no reason to believe that the clinical benefits of dabrafenib seen

in BREAK-3, would not be applicable to the patients eligible to receive dabrafenib in
UK clinical practice.
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7 Cost-effectiveness

7.1 Published cost-effectiveness evaluations

Identification of studies
7.1.1 Describe the strategies used to retrieve relevant cost-effectiveness

studies from the published literature and from unpublished data
held by the manufacturer or sponsor. The methods used should be
justified with reference to the decision problem. Sufficient detail
should be provided to enable the methods to be reproduced, and
the rationale for any inclusion and exclusion criteria used should
be provided. The search strategy used should be provided as in
section 10.10, appendix 10.

A broad range of economic studies were identified through a systematic review of the

economic literature which focussed on treatments for metastatic melanoma (initial

search in April 2012, updated in October 2013). Details of the search strategy for this

review (which was conducted alongside the review for quality of life literature) are
provided in Appendix 1Error! Reference source not found..15.

The review reported on cost-effectiveness analyses, direct cost studies and medical
resource use/burden of illness studies. Only those studies reporting results of
relevance to this decision problem were considered relevant for discussion below. A
critical appraisal of included studies is provided in Appendix Error! Reference
source not found. and a table of excluded studies is provided at the end of this
section.

Description of identified studies
7.1.2 Provide a brief overview of each study, stating the aims, methods,

results and relevance to decision-making in England and Wales.
Each study’s results should be interpreted in light of a critical
appraisal of its methodology. When studies have been identified
and not included, justification for this should be provided. If more
than one study is identified, please present in a table as suggested
below.

Nine cost-effectiveness studies met the inclusion criteria for the systematic review of

economic literature,®**®” only one of which is deemed relevant for discussion here.**

Reasons for exclusion from discussion in this appraisal are detailed in Table 47. Alva

2012 refers to the NICE submission of vemurafenib for BRAF®® mutation-positive

metastatic melanoma patients. This NICE submission was also found through the

CRD search for relevant technology appraisals and the summary below relies on the

additional detail provided through the manufacturers’ submission to NICE and the
associated critique.*>**%*
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Vemurafenib is positioned as a key comparator in this appraisal and given its
identical indication to the population in this decision problem, the details of the
manufacturer’s submission to NICE are of particular relevance. A detailed discussion
of this cost-effectiveness analysis and its critique is provided in Appendix Error!
Reference source not found..

Vemurafenib for patients with BRAF*®° mutation-positive metastatic melanoma —
NICE submission *%%*

A three-state partitioned survival model was developed by the manufacturer to
investigate the cost-effectiveness of vemurafenib as a first line treatment of BRA
mutation-positive melanoma versus dacarbazine. The model included three distinct
health states: progression-free survival, progressed disease, and death and
assessed outcomes over a 30-year time horizon (equivalent to a lifetime horizon)
from an England/Wales NHS PSS perspective. Baseline efficacy data were from a
phase lll randomised, open-label study comparing vemurafenib to dacarbazine
(BRIM-3). Utilities in the model were sourced from literature® and weighted by
response rate to distinguish quality of life in patients achieving a response to
treatment from that of patients with stable disease. Non-differential discounting was
applied at 3.5% per annum and a wide range of costs were incorporated into the
model, including drug costs, cost of administration, AE costs and post-progression
supportive care costs. Deterministic and probabilistic sensitivity analyses determined
that the ICER was most sensitive to long term projections of OS and the post-
progression utility values used.

V600
F

An exponential function was fitted to the Kaplan-Meier data to extrapolate PFS for
both the vemurafenib and dacarbazine arms beyond the study end. Extrapolation of
OS data was also necessary as a large number of BRIM-3 patients had not
experienced an event by the March 2011 data cut. While parametric extrapolation,
often with a single parametric function, is common in CEA models in oncology, this
was the second appraisal to deem this approach inappropriate (the first being the
appraisal of ipilimumab for previously treated patients with metastatic melanoma). A
more complex stepwise approach to modelling OS was therefore employed in the
vemurafenib assessment to ensure face validity of the model and comparability with
historical data in patients with advanced melanoma.

Vemurafenib was approved by NICE for the treatment of locally advanced or
metastatic BRAF'®® mutation-positive malignant melanoma in December 2012. The
Committee concluded that the ICER for vemurafenib compared with dacarbazine
ranged between £44,000 and £51,800 and was satisfied that vemurafenib met all the
criteria for being a life-extending, end of life treatment.*°

A detailed summary of this appraisal is provided in Appendix Error! Reference
source not found. and the details of the vemurafenib model and the discussion that
ensued between the manufacturer, the ERG and the NICE committee throughout
three appraisal committee meetings is relevant to the consideration of the approach
to modelling in this appraisal.

Table 47 below describes the other studies of cost-effectiveness identified in the
systematic review and highlights the reason for exclusion from discussion here.

Table 47. Summary list of other cost-effectiveness evaluations

Reference Model Intervention Population Result Comment
and
perspective
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Cormier Probabilistic Adjuvant high- US patients Base case Not relevant
2007_92 Markov dose interferon | with high-risk | (50yo, stage llI due to
model over alfa (HDI) melanoma melanoma): comparator
lifetime treatment from a third incremental and
horizon (versus no HDI party payer’s | cost $48,129 perspective
treatment) perspective and 0.56 QALY
gains; ICER =
$85,776/QALY
Hirst 2012 Decision- Sunscreen Skin cancer Discounted Intervention
1 analytic promotion in Australians | incremental not relevant;
model (daily use vs. from cost/QALY perspective
discretionary Australian (“daily’ use of not relevant;
use) for health care sunscreen vs. population
protection perspective ‘discretionary’ (prevention)
against use) = AU
melanoma $42,600
Morton et Markov Wide excision Primary ICER of AU Intervention
al. 2009 *° model over (WEX) and melanomas $1,983/QALY not relevant,
20 year sentinel node (>1Imm suggested that population
horizon biopsy (SNB) thickness) WEX + SNB not relevant
compared to from an offers an (not
WEX only Australian improvement in | metastatic),
health health perspective
system outcomes with not relevant
perspective only a marginal
cost increase
Dixon CEA based on | Low dose Patients with | ICER of £41,432 | Intervention
(2006) * randomised extended malignant at 5 years; IFN not relevant,
controlled duration melanoma a-2a unlikely to | population
trial adjuvant overab5year | beCE not limited to
interferon time horizon | treatment metastatic
alpha-2a (IFN a- option for melanoma
2a) vs placebo malignant
melanoma in
the UK (at £30
000/QALY
threshold)
Hillner et Unclear Temozolomide US societal Resultant ICER Population is
al. 2000 * (TEM) vs. single | perspective was relevant
agent $36,990/life however
intravenous (V) year gained intervention
dacarbazine not relevant,
perspective
not relevant;
model
structure
unclear
Leeetal, Semi-Markov | Ipilimumab vs Previously Resultant ICER Population is
2012 ® and | model with BSC treated was not relevant
Diaz et al, piecewise metastatic £65,303/QALY to the
2012%° approach to melanoma decision
modelling OS patients problem;
from a UK intervention is

not a
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perspective comparator
for previously
untreated
patients
Radford et Three-state Ipilimumab vs Patients with | Resultant ICER Intervention
al, 2013% Markov BSC metastatic was isnota
model with melanoma €53,579/LYG comparator in
efficacy data from this appraisal
from pivotal Portuguese
trial of perspective
ipilimumab in over a
previously lifetime
untreated horizon
patients
Barzey et Three-state Ipilimumab vs. Previously- Resultant ICER Ipilimumab is
al, 2013% Markov BSC treated was not a
model metastatic $128,656/QALY | comparatorin
melanoma this appraisal
patients over
a lifetime
horizon;
from a US
perspective
Summary

The cost-effectiveness study described here relates to an important new treatment
for metastatic melanoma patients, vemurafenib. This treatment is directly relevant to
this decision problem as it is the key comparator for dabrafenib.

7.1.3

Please provide a complete quality assessment for each cost-

effectiveness study identified. Use an appropriate and validated

instrument, such as those of Drummond and Jefferson (1996)88 or

Philips et al. (2004)***. For a suggested format based on Drummond

and Jefferson (1996), please see section 10.11, appendix 11.

A quality assessment for the cost-utility assessment of vemurafenib versus
dacarbazine is presented in Appendix Error! Reference source not found..

88 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the

BMJ. The BMJ Economic Evaluation Working Party. British Medical Journal 313 (7052): 275-83.

™ Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic models: a suggested
checklist (Appendix 3). In: Review of guidelines for good practice in decision-analytic modelling in health technology
assessment. Health Technology Assessment 8: 36.
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7.2 De novo analysis

Patients
7.2.1 What patient group(s) is(are) included in the economic evaluation?
Do they reflect the licensed indication/CE marking or the
population from the trials in sections 1.3 and 6.3.3, respectively? If
not, how and why are there differences? What are the implications
of this for the relevance of the evidence base to the specification
of the decision problem? For example, the population in the
economic model is more restrictive than that described in the
(draft) SPC/IFU and included in the trials.
The economic evaluation includes previously untreated adult patients with BRAF®%
mutant metastatic melanoma. There are insufficient clinical data with which to
construct an economic case for previously treated (second-line) patients. A focus on
frontline patients is consistent with the clinical evidence and is a comparable
approach to that taken by the manufacturer in the NICE submission for vemurafenib.
Model structure
7.2.2 Please provide a diagrammatical representation of the model you

have chosen.

Progressb

\ 4 state)

Post progreson

A partitioned survival model characterised by three mutually exclusive health states
(“alive progression-free”, “alive and progressed” and “death”) was developed to
estimate lifetime outcomes and costs of patients with metastatic melanoma assumed
to receive treatment with dabrafenib or with its comparator treatments (vemurafenib

and dacarbazine).

Death (absorbing

The proportion of patients in each health state over time is estimated based on
survival functions for progression-free survival (PFS) and overall survival (OS). The
starting point for the evaluation is the empirical data from the BREAK-3 study.

In the absence of head-to-head data, the base case utilises the results of the indirect
treatment comparison of dabrafenib versus vemurafenib (see Section 7.3) to
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generate PFS and OS curves for vemurafenib. The impact of assuming a class effect
is explored in a sensitivity analysis, i.e. assuming that PFS and OS for vemurafenib
are the same as for dabrafenib (see Section 6.7 for the rationale behind this).

Costs and quality of life depend on treatment received and the expected time in the
health states. For each therapy, expected PFS is calculated as the area under the
curve (AUC) for the PFS distribution. Expected OS is calculated as AUC for the OS
distribution. Expected PPS is calculated as the area between the PFS and OS curves
or the difference between expected PFS and expected OS.

Incremental cost-effectiveness ratios (ICERs) are expressed in terms of the cost per
quality adjusted life years (QALYs) gained. The base case employs a 30-year year
time horizon approximating a lifetime projection. Future costs and QALYs are
discounted at a 3.5% annual rate.

7.2.3 Please justify the chosen structure in line with the clinical pathway
of care identified in section 2.5.

Patients with metastatic melanoma may experience changes in their quality of life
which correspond to the progressive health states that are a feature of this disease.
Progression is a key determinant of quality of life®**°° and in the case of many cancer
therapies, a marker of treatment failure, and therefore cessation. It is reasonable to
structure a model on the basis of the distinct health states associated with the
disease and to separate out progression from pre-progression as this allows the
differences in treatment costs, management and patient experience during these
discrete periods to be reflected. The same applies to the incorporation of a death
state.

Partitioned survival modelling is one of two broad approaches (the other being
Markov modelling) commonly taken in cost-effectiveness modelling to represent the
patient’s journey. They are not uncommon in HTAs of oncology medicines and have
been used in numerous prior evaluations of the cost-effectiveness of targeted
therapies for advanced or metastatic cancer'® including the recent evaluation of the
cost-effectiveness of vemurafenib in BRAF mutation-positive patients,* as well as
others, 102103

A partitioned survival analysis was considered a more appropriate design than a
Markov model in this case and whilst they are similar, the decision was driven by
their key differences. This model takes as inputs the survival distributions for PFS
and OS whereas a Markov model requires the distributions of PFS and PPS. PPS
distributions are often not available for comparator trials. The use of the partitioned
survival model ensures that the model results for OS match those observed in the
trial for the duration of the trial. While it is of course possible to calibrate the
distributions of PPS for each treatment arm in a Markov model to yield estimates of
the distributions of OS observed in the trial, the additional value of such an approach
is uncertain. Additionally, whereas the partitioned survival model allows the
application of HRs for OS from ITCs for therapies not examined in the trial, a Markov
cohort approach requires HRs for PPS, and again, these are rarely, if ever, reported.
For these reasons, and to be consistent with the methods used in prior evaluations of
the cost-effectiveness of vemurafenib and ipilimumab in metastatic melanoma, a
partitioned survival analysis was used in this evaluation.
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7.2.4 Please define what the health states in the model are meant to

capture.

The modelled health states capture differences in the costs and quality of life of
patients pre- and post-progression. Disease progression is assumed to be a key
determinant of quality of life and medical resource utilisation. The model assumes
that dabrafenib is administered until disease progression or death (if occurring prior
to progression). When therapy is initiated, patients are assumed to be in the “alive
pre-progression” health state and are at risk of disease progression and/or death
over time. Patients who progress are assumed to discontinue therapy and those who
discontinue are assumed to transition to the “alive and progressed” health state and
to stay in that state until death.

7.2.5 How does the model structure capture the main aspects of the
condition for patients and clinicians as identified in section 2
(Context)? What was the underlying disease progression
implemented in the model? Or what treatment was assumed to
reflect underlying disease progression? Please cross-reference to
section 2.1.
Patients with metastatic melanoma have, until recently, had a very poor prognosis.
Even with the introduction of vemurafenib — the first drug in the class of BRAF
inhibitors — there is still a significant unmet need for patients and survival and quality
of life are important patient outcomes. The economic model in this assessment
captures both of these endpoints. As described in Section 2, the economic burden of
treating metastatic melanoma is high and the model incorporates the costs accrued
by patients in the different health states they experience during their disease.
Duration of treatment reflects underlying disease progression because the drugs are

usually continued until patients are no longer receiving benefit (or unacceptable
toxicity).

7.2.6 Please provide a table containing the following information and
any additional features of the model not previously reported. A

suggested format is presented below.

Additional key features of the model are described in Table 48 below.
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Table 48. Key features of analysis

Factor Chosen values Justification Reference
Time horizon Lifetime (30 years) 30-year time horizon is a NICE 2013%
reasonable representation of
the lifetime for patients in
the model (mean age 53
years)
Cycle length One week To permit consideration of
therapies with different cycle
durations (e.g., one, two,
three, or four weeks) and to
eliminate the need for a half-
cycle correction.
Half-cycle correction None Not required (see above)
Were health effects Yes As per reference case NICE 2013%
measured in QALYs; if
not, what was used?
Discount of 3.5% for Yes As per reference case NICE 2013%
utilities and costs
Perspective (NHS/PSS) | NHS As per reference case NICE 2013%
NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted life years

Technology
7.2.7

Are the intervention and comparator(s) implemented in the model
as per their marketing authorisations/CE marking and doses as
stated in sections 1.3 and 1.5? If not, how and why are there
differences? What are the implications of this for the relevance of

the evidence base to the specified decision problem?

Dabrafenib and its comparators are implemented in the model as per their
current/anticipated marketing authorisations and doses.

7.2.8

Please note that the following question refers to clinical
continuation rules and not patient access schemes. Has a
treatment continuation rule been assumed? If the rule is not stated
in the (draft) SPC/IFU, this should be presented as a separate
scenario by considering it as an additional treatment strategy

alongside the base-case interventions and comparators.

No clinical stopping rule is implemented in the model. Patients are treated until
progression and average treatment duration reflects actual trial experience
(implemented in the model by the application of a relative dose intensity (RDI)
multiplier as derived from the results of the interventional trials).
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7.3 Clinical parameters and variables

7.3.1 Please demonstrate how the clinical data were implemented into
the model.

As described in Section 7.2.2, empirical data from the BREAK-3 study are the
starting point for the economic model. Modelled PFS and OS survival distributions
were segmented into: 1) the trial segment; and 2) the projection segment. When
considering the transition between the two segments, we note that a potential bias
could result from starting projections at a point on the tail end of the empirical
distribution where the numbers at risk are relatively small and the Kaplan Meier
estimates are associated with a high degree of uncertainty. To avoid this, parametric
survival curves in the trial segment are fit to the data from time=0. The point at which
the model transitions from trial to projection segment, is an input variable to the
model and in the base case is set as described below. In the base case, the
projection period ends at 30 years, approximating a lifetime.

Section 7.3.7 discusses the assumptions in the projection segment. The trial
segment is detailed here as it relies on clinical data.

Dabrafenib and dacarbazine

Progression-free survival

PFS for dabrafenib and dacarbazine for the trial period are based on independent
parametric survival distributions fit to individual patient data (IPD) from time zero on
investigator-assessed PFS from the BREAK-3 trial (June 2012 data cut), the latest
data cut for this endpoint ) using AFT regression (SAS PROC LIFEREG).
Investigator-assessed PFS is more likely to reflect progression as assessed in
typical clinical practice than blinded independent central review (BICR) assessed
PFS.

Independent survival distributions were estimated for dabrafenib and dacarbazine
(i.e. proportionality of hazards was not assumed). The trial periods for dabrafenib
and dacarbazine were defined as 53.1 weeks for dacarbazine and 71.1 weeks for
dabrafenib based on the last censor or observed failure time for investigator-
assessed PFS in BREAK-3.

Curve-fitting followed standard methodology and exponential, Weibull, log-logistic,
log-normal and Gamma distributions were considered. Goodness-of-fit statistics
and AUC comparisons are reported in Appendix Error! Reference source not
found.. The AUC for PFS for dabrafenib and dacarbazine to end of follow up were
relatively insensitive to the choice of survival distribution. The differences between
the Kaplan-Meier and fitted distributions were least for the three-parameter Gamma
distribution. Not unexpectedly, the one parameter exponential model does not
generally provide a good fit. Although the three-parameter gamma distribution
generally provides a good fit, it tends to generate a long tailed distribution that may
bias the comparison versus the active treatment. Amongst the other two-parameter
models, the curves and fit statistics are very similar. However, the log-normal tends
to provide the best fit (marginally) followed by the log-logistic. The log-normal
distribution was therefore used to model PFS during the trial period (and projection
period, see Section 7.3.7) for dabrafenib and dacarbazine.
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Overall survival (OS)

OS for dabrafenib during the trial period was based on an independent parametric
survival distribution fit to individual patient data from the BREAK-3 (Dec 2012
datacut) study using AFT regression. As for PFS, exponential, Weibull, log-logistic,
log-normal and Gamma distributions were considered. The distributions were
evaluated using goodness of fit statistics, by comparing the AUC for the fitted
distributions to those for the empirical distributions, and by visual inspection (see
appendix 10.17). The log-normal distribution was deemed to provide the best fit to
the empirical data and was used to model dabrafenib OS during the trial period. The
duration of the trial period for dabrafenib was defined as 96 weeks based on the
maximum censor or failure time for dabrafenib OS in BREAK-3.

For dacarbazine, the RPSFT analysis (rather than the intent-to-treat [ITT] analysis)
was used to account for the confounding effect of crossover on OS in the BREAK-3
trial (see Section 6.3.6). As a consequence of a relatively small number of
randomised patients, the relatively short follow-up in BREAK-3, and the recensoring
of observations in the RPSFT algorithm, data on RPSFT adjusted OS for
dacarbazine is sparse. Given the small amount of empirical data available for
dacarbazine and the resulting uncertainty associated with fitting parametric curves to
these data, OS for dacarbazine was modelled as proportional hazards versus
dabrafenib (using the RPSFT adjusted HR from BREAK-3). See below for a
discussion of this assumption. This HR was applied during the trial period for
dabrafenib (i.e. 96 weeks), after which it was assumed there was no further effect of
treatment.

Vemurafenib

In the base case, vemurafenib was modelled as proportional hazards versus
dabrafenib, utilising the HRs for PFS and OS from the indirect treatment
comparison of dabrafenib versus vemurafenib. The estimated PFS HR was applied
throughout the entire model timeframe. For OS, the HR was applied during the trial
period for dabrafenib monotherapy (i.e. 96 weeks), after which no further effect of
treatment was assumed. Table 49 below summarises the clinical data used in the
economic model during the trial period of modelling.

Proportional hazards assumption

As described above parametric distributions for both PFS and OS were fitted to the
dabrafenib Kaplan-Meier data from the BREAK-3 trial. An independent parametric
distribution was fitted to the dacarbazine Kaplan-Meier data from BREAK-3 for PFS.
For dacarbazine OS, we assumed dacarbazine had proportional hazards to
dabrafenib during the trial period and applied the RPSFT adjusted HR from BREAK-
3. For vemurafenib we assumed proportionality of hazards during the trial period in
order to apply the HRs obtained from the indirect treatment comparisons (see
Section 6.7).

The comparison of average HRs over the same period is more or less appropriate
as long as the underlying hazards are not changing substantially within that period.
Data were available on the patients in the control arm of BREAK-3 out to 14 months
(follow-up periods reported here will be shorter than those reported for the ITT
analyses due to re-censoring in the control arm which is a feature of the RPSFT
analysis) therefore the potential for bias in the analysis due to non-proportionality
must be recognised. Figure 12 below plot the HRs (on the log scale) for OS
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(RPSFT-adjusted) from the dabrafenib and vemurafenib trials obtained from the
Kaplan Meier curves (on the basis of quarterly assessments).

Quarterly In(HR)s for OS for Treatment vs. Control from Trials of

5o - BRAF Inhibitors

4,0 - ==BREAK-3 December 2012
e====BRIM-3 February 2012
2.0 A

1.0 A

0.0 T T T ——— T T

In(Hazard Ratio)

-1.0 A

-2.0 1

0 3 6 9 12 15 18
Months

Figure 12. Quarterly In(HR)s for OS for treatment vs control from trials of BRAF
inhibitors

There is no compelling evidence to suggest the HRs were increasing in BREAK-3
and therefore that HRs over longer periods of follow up would be greater than the
observed HRs, in part justifying an assumption of proportional hazards for
dabrafenib and dacarbazine.

For the indirect comparison with vemurafenib, the possibility that differences in
follow-up for BREAK-3 and BRIM-3 affect the ITC of HRs must be acknowledged.
There are other measures of treatment effect (besides the HR) that might have
been used to conduct the ITC. For example, it is possible to conduct an ITC on the
acceleration factors (AFs) from the RPSFTM analyses and apply the resulting
values to the curves for dabrafenib or the combination, although this method is far
less common and we have seen no example of it in a technology appraisal. Another
alternative would have been to use the approach described by Ouwens and
colleagues (2010) for conducting a network meta-analysis of parametric survival
distributions. This approach may address the limitations of conducting the analysis
based on HRs only. There is little to suggest that an alternative approach would be
associated with more accurate estimates and in this appraisal a more typical
approach to synthesis of time-to-event outcomes, i.e. using an adjusted ITC of HRs
was used to make the required comparison.

: http://onlinelibrary.wiley.com/doi/10.1002/jrsm.25/pdf
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Table 49. Summary of PFS and OS evidence used in modelling (direct and indirect comparisons)

Dabrafenib (BREAK-3) vs.

Dacarbazine vs.

Vemurafenib (BRIM-3) vs.

HR 95% CI HR 95% Cl HR 95% Cl
PFS
Dabrafenib 1.00 --- --- 2.70 1.72 4.35 1.03 0.62 1.69
Dacarbazine 0.37 0.23 0.58 1.00 - - 0.38 0.32 0.46
Vemurafenib 0.97 0.59 1.60 2.63 2.17 3.13 1.00 --- ---
os
Dabrafenib 1.00 --- --- 1.82 0.70 4.76 1.16 0.44 3.10
Dacarbazine 0.55 0.21 1.43 1.00 - - 0.64 0.53 0.78
Vemurafenib 0.86 0.32 2.29 1.56 1.28 1.89 1.00 --- ---

Shaded cells represent direct evidence; unshaded cells relate to ITCs; OS was adjusted for confounding due to treatment switching
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7.3.2 Demonstrate how the transition probabilities were calculated from
the clinical data. If appropriate, provide the transition matrix,
details of the transformation of clinical outcomes or other details
here.

N/A — The proportions of patients in each treatment group that reside in each health
state over time are derived from the PFS and OS survival functions. An area under
the curve analysis is used to estimate mean time pre-progression and mean survival.

The difference between the two curves provides an estimate of the mean time alive
following disease progression.

7.3.3 Is there evidence that (transition) probabilities should vary over
time for the condition or disease? If so, has this been included in
the evaluation? If there is evidence that this is the case, but it has
not been included, provide an explanation of why it has been

excluded.

N/A.

7.3.4 Were intermediate outcome measures linked to final outcomes (for
example, was a change in a surrogate outcome linked to a final
clinical outcome)? If so, how was this relationship estimated, what
sources of evidence were used, and what other evidence is there

to support it?

The model does not explicitly link intermediate to final outcomes, e.g. PFS:0OS.

7.3.5 If clinical experts assessed the applicability of values available or
estimated any values, please provide the following details:

o the criteria for selecting the experts

e the number of experts approached

e the number of experts who participated

e declaration of potential conflict(s) of interest from each expert or
medical specialist whose opinion was sought

e the background information provided and its consistency with

the totality of the evidence provided in the submission

" Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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e the method used to collect the opinions

e the medium used to collect opinions (for example, was
information gathered by direct interview, telephone interview or
self-administered questionnaire?)

¢ the questions asked

o whether iteration was used in the collation of opinions and if so,
how it was used (for example, the Delphi technique).

We consulted two clinical experts in the field of metastatic melanoma and a health
economist in the development of the economic model. The experts participated in an
Advisory Board meeting and questionnaires, individual interviews or Delphi
techniques were not employed. It was not necessary for experts to estimate any
clinical parameters and variables given that the starting point for the model was the
trial data. However, participants in the meeting were asked to comment on the
validity of the approach to modelling during the trial and projection periods and about
how well known and acceptable the methods to adjust for crossover were.

Additional questions were asked about methodology behind estimates of utility, face
validity of the estimates that were incorporated (Section 7.4.10) and the
appropriateness of assumptions and costs relating to adverse events and to other
health state costs during the model lifetime (Section 7.5.4).

Summary of selected values
7.3.6 Please provide a list of all variables included in the cost-
effectiveness analysis, detailing the values used, range
(distribution) and source. Provide cross-references to other parts

of the submission. Please present in a table, as suggested below.

Table 50 below summarises the effectiveness inputs into the economic model. A
summary of cost and utility variables is provided in Table 62.
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Table 50. Summary of effectiveness variables applied in the economic model

Variable ‘ Dabrafenib ‘ Dacarbazine Vemurafenib
EFFECTIVENESS
) Mu Section 7.3.1 and
o 3.747 (log-normal 2.518 (log normal . .
E (log ) (log ) | As with dabrafenib Section 7.3.7
Y Sigma
o 2> .
2 2 0.843 (log-normal) 0.981 (log normal) As with dabrafenib
< @ Proportional HR vs.
2 dabrafenib N/A N/A 1.03 (0.62-1.69)
Trial period
Mu Section 7.3.1 and
4.456 (log- I N/A .
(log-normal) / As with dabrafenib Section 7.3.7
Sigma
= 1.006 (log-normal) N/A As with dabrafenib
; Proportional HR vs.
5 dabrafenib N/A 1.82 (0.70-4.76) 1.16 (0.44-3.10)
T
[}
3 Projection period — AJCC
Parameter 1 0.024 (log-logistic)
As with dabrafenib
Parameter 2 1.015 (log-logistic)
As with dabrafenib Section 7.3.7

OS post 10 years : General population death rates are based on the proportion of men/women in BREAK-3 and the

mean age of patients in the trial plus 10 years.
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7.3.7 Are costs and clinical outcomes extrapolated beyond the trial
follow-up period(s)? If so, what are the assumptions that underpin
this extrapolation and how are they justified? In particular, what
assumption was used about the longer term difference in
effectiveness between the intervention and its comparator? For the
extrapolation of clinical outcomes, please present graphs of any

curve fittings to Kaplan—Meier plots.

Costs and clinical outcomes are extrapolated beyond the end of the trial period out to
30 years (approximating a lifetime).

Projection of progression-free survival

For dabrafenib and dacarbazine, parametric survival distributions that had been fitted
to patient level data from time zero were extrapolated beyond the end of trial follow-
up. The curve fitting methodology, selection and outputs are described fully in
Section 7.3.1. PFS data from the trials were mature and this approach was
considered appropriate to approximate outcomes beyond the study period for this
endpoint. Comparable to the approach taken during the trial period of the model
(Section 7.3.1), PFS for vemurafenib was modelled as proportional hazards versus
dabrafenib during the projection period too. The estimated hazards were applied
throughout the entire model timeframe. PFS estimates for dabrafenib, dacarbazine
and vemurafenib used in the model are shown in Figure 13.

100% -

Dabrafenib
80% - = =« Dabrafenib Projection
Dacarbazine

60% - = =« Dacarbazine projection

Vemurafenib

40% - Vemurafenib Projection

20% -
° Note: Dabrafenib curve is
\,\ partially covered by vemurafenib

Sel Sao curve.

0% T e e e ———
0 2 4 6 8 10

Years

% Alive and Progression-Free

Figure 13. PFS extrapolations for dabrafenib, dacarbazine and vemurafenib in the
economic model

Projection of overall survival

As described previously (Section 7.3.1), a log-normal distribution was fitted to the
empirical OS data for dabrafenib during the trial period of the model.
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In light of the uncertainty associated with overall survival projections of OS beyond
the end of follow-up, it may be appropriate to supplement OS data from the BREAK-3
trial with OS data from secondary sources. As summarised in Appendix Error!
Reference source not found., RPSFTM-adjusted OS data for vemurafenib from
BRIM-3 were combined with OS for dacarbazine from the ipilimumab plus
dacarbazine Phase lll trial, as well as data from the Surveillance Epidemiology and
End Results (SEER) database in the vemurafenib NICE submission to obtain long
term projections of OS for dacarbazine (long term mortality was also constrained to
be less than general population mortality from life table data). This general approach
of combining trial data with data from secondary sources to project OS was accepted
by the NICE Appraisal Committee as appropriate. A similar approach was taken in
this evaluation:

OS for dabrafenib during the projection period (from end of trial follow-up) out to 10
years was based on OS data from the AJCC registry.*® Balch et al, 2009 provide
survival data out to 10 years for 7,635 patients with metastatic melanoma by site of
their metastases (skin, subcutaneous, or distant nodes; lung with or without
skin/subcutaneous; and nonpulmonary visceral). These survival curves were digitized
and then combined by weighting the curves based on the relative proportions of
patients in the BREAK-3 study in the corresponding stages (16% M0/M1a [no
metastases/distant skin, subcutaneous, or nodal metastases LDH normal], 18.4%
M1b [metastases to lung], 65.6% M1c [metastases to all other visceral sites or distant
metastases to any site combined with an elevated serum LDH]).”**

As shown in Figure 14, a log-logistic distribution provided an excellent fit to the AJCC
OS data and was used in the model to reduce the number of parameter estimates
required.

1.00 ¢ Case-Mix Adjusted 0OS

0.80 Log-Logistic Curve Fit to Case-Mix Adjusted OS
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&
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Figure 14. BREAK-3 case-mix adjusted OS from AJCC melanoma registry: Kaplan-
Meier estimates and log logistic fitted curve

Based on the AJCC logistic distribution, OS at 24 months (the end of the trial period)
was 29%. This compares with OS of 24% based on the lognormal survival curve for
dacarbazine used for the trial segment of the model, and represents a reasonably
high degree of concordance of the two sources.
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Beyond 10 years (the duration of follow-up in the AJCC melanoma registry data),
survival was based on UK general population mortality data.'%

In this piecewise approach to modelling, it is assumed that there is no additional
treatment effect of dabrafenib beyond the last observed event or censor time for OS
in the BREAK-3 trial.

Similarly to the approach taken during the trial period of the model (Section 7.3.1),
OS for dacarbazine and vemurafenib were modelled as proportional hazards versus
OS for dabrafenib during the projection period. The estimated hazards were applied
throughout the entire model timeframe.

OS projections for dabrafenib, dacarbazine and vemurafenib used in the model are
shown in Figure 15 below.
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Figure 15. OS estimates for dabrafenib, dacarbazine and vemurafenib used in the
model
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7.3.8

Provide a list of all assumptions in the de hovo economic model and a justification for each assumption.

Assumption

Justification

Treatment duration for dabrafenib represents exposure data in the
BREAK-3 clinical trial

This means there is no requirement to make assumptions about duration of
treatment and progression

The pre-progression and post-progression utility values for dabrafenib
and dacarbazine were based on weighted averages of utility assessments
(excluding baseline) among patients in BREAK-3.

Data directly from a randomised trial of targeted agents was considered more
robust than relying on literature and is consistent with the NICE reference
case.

Utility values for vemurafenib were assumed to be the same as those for
dabrafenib.

Utility data for vemurafenib were not available.

In the absence of head-to-head data, vemurafenib is implemented in the
model using the results of the indirect treatment comparison of
dabrafenib versus vemurafenib, assuming proportional hazards to
dabrafenib.

In the absence of head to head data, results from the indirect treatment
comparison were considered to be the most robust estimate of relative
efficacy. However, a sensitivity analysis where a class effect for dabrafenib
and vemurafenib is assumed is also provided.

OS for dacarbazine is implemented in the model using the RPSFT
adjusted HR from BREAK-3, assuming proportional hazards to
dabrafenib.

Confounding due to cross-over in BREAK-3 and the resulting RPSFT
adjustment means that there is limited dacarbazine data on which to fit
parametric curves, although this would have been possible. A more robust
approach was felt to be the assumption of proportional hazards to the
dabrafenib OS data. A sensitivity analysis utilising the RPSFT adjusted Kaplan-
Meier data for the trial segment of the model is provided.

30 years approximates a lifetime horizon

The mean age of patients in the model is 53 years and a 30-year horizon was
considered adequate to represent the patient lifetime.

In the class effect analysis, PFS and OS for vemurafenib is represented by
dabrafenib data, while adverse events are those reported in the BRIM-3
study of vemurafenib versus dacarbazine

This approach is considered more reasonable than the alternative approach
where dabrafenib is represented by vemurafenib PFS and OS (in which case
the dabrafenib data from the BREAK-3 trial is ignored); this approach is
explored through sensitivity analysis. Adverse event data for vemurafenib is
taken from BRIM-3 as there are notable differences in dabrafenib and
vemurafenib’s advere event profiles.

There are no costs associated with administering oral medications
(dispensing costs are included)

It is a reasonable assumption that once dispensed, there are no further costs
associated with administering oral therapies; dabrafenib and vemurafenib are
likely to be prescribed every 28 days and patients will self-administer
treatment.

Specification for manufacturer/sponsor submission of evidence

Page 145 of 210






Administration costs for dacarbazine (IV therapy) include the cost of
dispensing the drugs

Administration of dacarbazine is costed using 2011/2012 NHS Reference Costs
for delivery of simple parenteral chemotherapy at a first attendance (SB12Z
Deliver Parenteral Chemotherapy at first attendance) once every 21 days (3
week cycle); we assume that this unbundled chemotherapy delivery HRG code
includes pharmacy costs

A 28-day supply of dabrafenib or vemurafenib is dispensed every 28 days

This assumption was validated with clinical experts during an advisory board
and the assumption is consistent with that made in the vemurafenib
appraisal.

No wastage is assumed for dacarbazine

Dacarbazine is available in multiple formulations as a powder for
reconstitution, so it is assumed to be straightforward to deliver the required
dose without any wastage

The model assumes that dabrafenib and vemurafenib are dispensed
every 28-days and that the entire cost of the therapy is incurred at the
start of the ‘cycle’; implicit in this is the assumption that any unused
medication would be discarded if the patient discontinues treatment
partway through a 28-day ‘cycle’

This assumption is likely to reflect real life use of these medicines, i.e. that a
patient’s prescription is not used by another patient following discontinuation

By implementing relative dose intensities, the model assumes that
patients with treatment interruptions retain and use unused medication
from prior cycles in subsequent ones

Again, this assumption is likely to reflect real life use of these medicines
(which are dispensed in 7-day packs), i.e. that patients will not discard their
medication if they down dose during a 28-day period
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7.4 Measurement and valuation of health effects

Patient experience
7.4.1 Please outline the aspects of the condition that most affect

patients’ quality of life.

Melanoma can significantly impact on Health Related Quality of Life (HRQoL)
throughout its stages and several studies have attempted to quantify this.”>*%%" Up
to one third of melanoma patients experience considerable levels of distress, mostly
at the time of diagnosis and following treatment.? It is reasonable to expect that this
will be considerable in patients with metastatic disease, where performance status is
considerably poorer and deteriorates faster in comparison to earlier stages.'® The
systematic review of HRQoL conducted for this appraisal suggested that patients
with metastatic melanoma had very poor HRQoL in the immediate time period
following diagnosis, during the treatment period and following disease progression.
Further to this, disease appeared to have a considerable negative impact on physical
and emotional activities, levels of tiredness and mood.

During treatment, poor quality of life scores can be linked to the adverse events
associated with therapy.'®° As the treatment for melanoma becomes more
aggressive, significantly poorer mental and physical functioning is seen in melanoma
patients.”> However, HRQoL has been reported to gradually increase in the long
term.?>*! |n a study of patients with metastatic melanoma, Overall State of Health
(OSH) and General Health Perception (GHP) scores decreased right after treatment
initiation and then gradually increased over the study period.***

Anxiety is common in the post-treatment follow-up stage'*? and patients may have
considerable psychological needs™*** relating to fear of cancer
progression,®>!311>18 yncertainty about the future and lack of information. *****” One
study found that 73% of moderate- to high-risk patients reported levels of fear of
cancer recurrence indicative of a need for some intervention.*'® One study found that
cancer-related distress among long term melanoma survivors was more likely to be
associated with female gender and younger age (20-49 years).’"**°

7.4.2 Please describe how a patient’s HRQoL is likely to change over the

course of the condition.

On the basis of their systematic review of the literature addressing quality of life in
patients with malignant melanoma, Cornish et al, 2009%° propose that there are three
distinct periods which impact upon HRQoL during the melanoma experience:
diagnosis, treatment and follow-up.

During treatment, HRQoL is likely to be impacted by clinical response states,
particularly whether a patient is experiencing partial response, stable disease or
progressive disease. In addition utility decrements are associated with different
toxicities.?® Patients with advanced disease and those treated with aggressive
regimens may therefore be the most likely groups to experience a significant impact
on their HRQoL.

HRQoL data derived from clinical trials
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7.4.3

If HRQoL data were collected in the clinical trials identified in
section 6 (Clinical evidence), please comment on whether the
HRQoL data are consistent with the reference case. The following
are suggested elements for consideration, but the list is not

exhaustive.

Method of elicitation.

Method of valuation.

Point when measurements were made.
Consistency with reference case.
Appropriateness for cost-effectiveness analysis.

Results with confidence intervals.

As described in Section 6.3.5, BREAK-3 assessed HRQoL using the EuroQol 5D
(EQ-5D) and the European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30 (EORTC-QLQ-C30).%*"’

Evaluation of HRQoL through EQ-5D directly from patients using the validated,
generic, choice-based EQ-5D is consistent with the NICE reference case.®®

Mapping
7.4.4

If mapping was used to transform any of the utilities or quality-of-

life data in clinical trials, please provide the following information.

Which tool was mapped from and onto what other tool? For
example, SF-36 to EQ-5D.
Details of the methodology used.

Details of validation of the mapping technique.

It was not necessary to map utilities or quality of life data from the clinical trials. Utility
data used in the economic model were derived directly from the BREAK-3 trial.

HRQoL studies

7.4.5

Please provide a systematic search of HRQoL data. Consider
published and unpublished studies, including any original
research commissioned for this technology. Provide the rationale
for terms used in the search strategy and any inclusion and
exclusion criteria used. The search strategy used should be

provided in section 10.12, appendix 12.

An independent systematic review was conducted to identify relevant HRQoL data.
The databases were searched for HRQoL and utility studies alongside the search
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for economic studies (details of the search strategies are provided in Appendix
1Error! Reference source not found..18).

7.4.6 Provide details of the studies in which HRQoL is measured.
Include the following, but note that the list is not exhaustive.

e Population in which health effects were measured.

¢ Information on recruitment.

¢ Interventions and comparators.

e Sample size.

e Response rates.

e Description of health states.

e Adverse events.

e Appropriateness of health states given condition and treatment
pathway.

e Method of elicitation.

e Method of valuation.

¢ Mapping.

e Uncertainty around values.

e Consistency with reference case.

e Appropriateness for cost-effectiveness analysis.

¢ Results with confidence intervals.

e Appropriateness of the study for cost-effectiveness analysis.

A total of 36 HRQoL studies were identified by the systematic review (initial search in
April 2012). All of the studies recruited adult patients with metastatic melanoma, an
ECOG/WHO performance status of 0 to 2 and presented data for patients with stage
Il and/or stage IV disease. A broad range of tools was used to assess HRQoL
across the studies. Overall, HRQoL scales revealed that patients with metastatic
melanoma had very poor HRQoL in the immediate time period following diagnosis,
during the treatment period and following disease progression. Further to this,
disease appeared to have a considerable negative impact on physical and emotional
activities, levels of tiredness and mood. It was not necessary for the cost-
effectiveness model to map utilities from HRQoL data in these studies and only those
studies reporting utility data directly are reported in this discussion. The full
systematic review is available upon request from the manufacturer (118 pages).

Utility data were reported in five studies identified by the original systematic review;
an update search and screen for additional studies published to 24 October 2013
found no additional utility studies of relevance. Two studies (USA) reported utility
data in patients with stage Il and stage IV melanoma ?**%. The first study aimed to
develop a reliable mapping function to impute EQ-5D health utility values from
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Functional Assessment of Cancer Therapy-Melanoma (FACT-M) quality of life scores
collected from a prospective study of melanoma-related HRQoL to validate FACT-M
at a tertiary cancer care centre in Texas.'*® The study itself was presented in another
publication, and was not separately eligible for discussion here as it did not discuss
the EQ-5D results directly.*** Askew et al 2011 report the EuroHRQoL-5D (EQ-5D)
utility scores from this study, noting that they did not differ significantly between
patients with stage Il and stage IV melanoma (0.85 vs. 0.86 respectively).'?

The second US study, King et al.,?* established the impact of stage Il and stage IV
melanoma by comparing utilities across different stages of melanoma and time from
initial diagnosis. Utilities were measured in consenting adult patients with melanoma
using the time trade-off method. The 1997 American Joint Committee on Cancer
criteria was used to stage the disease and divided cases into new and established
groups (1 year or less after diagnosis and more than 1 year after diagnosis
respectively) for stage I-1ll patients. Established stage IV melanoma was defined as
more than 6 months after diagnosis. The utilities for new and established cases of
melanoma diagnosis for stage Il and stage IV patients are summarised in Table 51.
Unexpectedly, it was observed that the mean utility value was significantly higher
(p=0.01) in patients with newly diagnosed stage IV melanoma in comparison to newly
diagnosed stage Il patients (0.693 vs. 0.534 respectively). However, this may be
explained by the relatively small sample sizes (11 subjects and 8 subjects
respectively). In contrast, the mean utility value was significantly lower (p=0.01) in
patients with established stage IV melanoma in comparison to established stage Il
patients (0.908 vs. 0.527).

Table 51. Utilities for new and established melanoma diagnosis

Stage New diagnosis Established diagnosis
Mean (SD) Mean (SD)
I 0.534 (0.291) 0.908 (0.123)
v 0.693 (0.329) 0.527 (0.339)

The third study, reported in a conference abstract, was conducted in Canada and
established utilities for advanced melanoma health states using a standard gamble
technique in the general public *??. The study reported that utility scores decreased
with increasing severity of health states: partial response was the most valued health
state (0.84) followed by stable disease (0.79), progressive disease (0.55) and finally
best supportive care (0.54). One day out/inpatient care and hospitalisation for grade
3/4 toxicities were associated with disutilities of -0.11 and -0.15 respectively.

The fourth study compared different measures (standard gamble, EQ-5D and short
form health survey [SF-36]) of health utilities in patients with advanced
melanoma.'?*'** Data were available from a vignette-based standard gamble study in
the general population for advanced melanoma. In addition, the pivotal trial for
ipilimumab captured patient reported HRQoL data using the EORTC-QLQ-C30 and
SF-36 generic health surveys (mapped to EQ-5D and SF-6D utility values
respectively). Utility values from the RCT were compared with results generated from
the vignette-based study. In the progression-free health state, standard gamble and
EORTC data showed a high degree of correlation in utility values (0.77 vs. 0.80
respectively) although the SF-36 values were significantly lower (0.64). When
comparing the post-progression to the pre-progression state, the standard gamble
data showed a significant fall of 0.18 in expected utility. This is not mirrored in the
patient data, with a fall of 0.04 and 0.02 in the EORTC and SF-36 data respectively.
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The final utility study conducted in the UK and Australia employed standard gamble
to establish societal preference values for advanced melanoma health states using a
vignette approach in the general public *. Standardised health state descriptions
were developed based on World Health Organisation response definition, common
toxicity criteria, feedback from five clinical experts and three quality of life
researchers. Four melanoma treatment-related response-based health states were
subsequently identified: partial response, stable disease, progressive disease and
best supportive care (to address patients who choose not to undergo treatment).
Following standard gamble, all profiled health states were associated with decreased
health preference values compared to full health, although partial response was
ranked as the most preferred state, followed by stable disease, progressive disease
and best supportive care. In general, Australians reported a lower impact of less
severe health states, and a higher impact of more severe health states in comparison
to the UK. Mean utility decrements (disutilities) for toxicity-related health states were
also captured in the study, of which the greatest decrement was associated with two
to five day hospitalisation for grade IlI/IV toxicity (Table 52 below).

Table 52. Utility values from vignettes study by Beusterien et al.”®

Australia UK All
Health state Mean SE Mean SE Mean SE
Clinical response states
Partial response 0.91 0.01 0.85 0.02 0.88 0.01
Stable disease 0.83 0.01 0.77 0.02 0.8 0.01
Progressive disease 0.47 0.03 0.59 0.02 0.52 0.02
Best supportive care 0.46 0.03 0.59 0.02 0.52 0.02
Symptomatic melanoma 0.2 0.02 0.11 0.02 0.16 0.01
Utility decrement for toxicity
states
2-5-day hospitalisation for severe | 0.20 0.02 0.13 0.02 0.17 0.01
toxicity
(grade 111/1V)
1-day in-/outpatient stay for 0.14 0.01 0.11 0.02 0.13 0.01
severe toxicity
(grade 111/1V)
Stomatitis (grade I/11) 0.14 0.01 0.10 0.02 0.13 0.01
Flu-like syndrome (grade I/11) 0.13 0.01 0.09 0.01 0.11 0.01
Nausea/vomiting (grade I/Il) 0.12 0.01 0.07 0.01 0.10 0.01
Diarrhoea (grade I/Il) 0.11 0.01 0.06 0.01 0.09 0.01
Skin reaction (grade I/Il) 0.08 0.01 0.03 0.01 0.06 0.01
Hair loss (grade I/11) 0.03 0.01 0.03 0.01 0.03 0.01

Quality of life results are broadly consistent across the studies found. Askew et al
(2011) noted utilities of 0.85 — 0.86 in patients with Stage Il and IV melanoma which
seems high given that these are comparable to UK population norms for the EQ-5D
index in persons 45-54 years of age (the mean age of patients in the BREAK-3 trial
was 53 years) from the York Measurement and Valuation of Health (MVH) study as
reported by Kind and colleagues 1999.'?° Results from King et al are unexplained but
the small number of patients with stage IV disease in the underlying study may cast
doubt on the robustness of the findings. **

However, results from Hogg et al, 2010,'? Beusterian et al, 2009 and the data from
the ipilimumab trial that underpins the analysis in Batty et al, 2012'?*'** all provide
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fairly consistent findings. The relationship between these results and those utilised in
modelling are discussed below and the impact of varying utilities on cost-
effectiveness is explored in the sensitivity analyses in the economic model, as
described further in Section 7.6.

7.4.7 Please highlight any key differences between the values derived
from the literature search and those reported in or mapped from

the clinical trials.

The most relevant study found in the literature review and utilised in previous
appraisals of metastatic melanoma because it reports preferences in a UK population
is Beusterian et al.”® Results of this study are reported in Table 52 above. The utilities
utilised in the economic model in this submission, which are derived from BREAK-3
and are described in Section 7.4.9 and are comparable to those from the Beusterian
et al, 2009 study.

Adverse events
7.4.8 Please describe how adverse events have an impact on HRQoL.

Adverse events associated with therapy can impact on quality of life of patients
receiving treatment for metastatic melanoma (see Section 7.4.1 and Section 7.4.2).
Disutility associated with AEs was not taken into account as this was thought to be
captured through the utility values for the pre and post-progression health states.

Quality-of-life data used in cost-effectiveness analysis
7.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing values
obtained in sections 7.4.3 to 7.4.8. Justify the choice of utility

values, giving consideration to the reference case.

Treatment group specific pre and post-progression utility values were estimated from
BREAK-3 EQ-5D data. Pre-progression utility for each patient in BREAK-3 was
calculated as the average of all pre-progression utility values. For each treatment
group, the mean pre-progression utility was calculated as the average of all mean
pre-progression utilities across all patents in the group with each patient weighted by
the number of EQ-5D assessments that patient completed. The mean decrement in
utility versus perfect health was calculated by subtracting the mean pre-progression
utility from one.

The mean decrement in post-progression utility for dabrafenib was calculated as the
average of the post-progression utility decrements of all patients within the group.
The decrement in utility post-progression for dacarbazine patients was not calculated
because any such estimate might be confounded due to crossover.

Table 53 displays the utility decrement values for dabrafenib and dacarbazine from
BREAK-3 that were used in the model. Given that there is no clinical rationale for
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assuming that HRQoL after progression differs by therapy, the decrement in utility for
post- vs. pre-progression for dacarbazine was assumed to be the same as for

dabrafenib.

Table 53: Utility Values

Dabrafenib/Vemurafenib

Dacarbazine

Decrement in Utility Actual Actual
utility utility

Mean value Mean value

N Decrement SE used N | Decrement SE used

Progression-free vs. perfect health 187 0.233 0.024 | 0.767 | 60 0.250 0.046 | 0.750
Post-progression vs. progression-free | 37 0.090 0.056 | 0.677 * 0.073 * 0.677

*The decrement in utility post- vs. pre-progression for dacarbazine was not calculated because of potential
confounding due to crossover and was assumed to be same as that for dabrafenib.

N = Total Number; SE = Standard Error

PPS utility for dabrafenib and dacarbazine are assumed to be the same at 0.677

(0.767-0.09); i.e. utility decrement upon progression for dacarbazine = 0.073 (0.750 -

0.677).

It should also be noted that the mean pre-progression utility values for dabrafenib

from BREAK-3 (0.767) are somewhat lower than those used by Roche for

vemurafenib and dacarbazine in their submission to NICE (0.806).*° Also, the mean
decrement in utility associated with progression among dabrafenib patients in
BREAK-3 (0.090) is less than half that assumed by Roche in their NICE submission
(0.806-0.590=0.216). Which of these two values better reflects the utility value of

patients with melanoma after failure of first line therapy is uncertain. On the one

hand, it is possible that the decrement in utility from BREAK-3 is an underestimate
because the data were collected shortly after progression and therefore would not
reflect any long-term decline in utility. On the other hand, the utility values from the
vignette study that was the basis of the Roche estimates are highly dependent on the
descriptions of the hypothetical health states. For this evaluation, we used the
decrements in utility for progression that were estimated directly from BREAK-3, as
this is more consistent with good practice guidelines for the assessment of utilities in

economic evaluations.

Finally, lacking comparable EQ-5D utility data for vemurafenib, utility values for
patients receiving vemurafenib were assumed to be the same as those for

dabrafenib.

7.4.10 If clinical experts assessed the applicability of values available or

estimated any values, please provide the following details

e the criteria for selecting the experts

888.

888 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing

submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:

Pharmaceutical Benefits Advisory Committee.
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e the number of experts approached

e the number of experts who participated

e declaration of potential conflict(s) of interest from each expert or
medical specialist whose opinion was sought

e the background information provided and its consistency with
the totality of the evidence provided in the submission

e the method used to collect the opinions

¢ the medium used to collect opinions (for example, was
information gathered by direct interview, telephone interview or
self-administered questionnaire?)

e the questions asked

o whether iteration was used in the collation of opinions and if so,
how it was used (for example, the Delphi technique).

Experts attending the Advisory Board meeting described in Section 7.3.5 were asked
for their opinion on the validity of the utility values applied in the economic modelling.
Questions in this setting did not follow a formal methodology and as the utilities
implemented in the model were derived from phase Il trial data it was not necessary
to estimate additional utility values during this forum. The advisors commented that
the utility values used in the model had face validity and were not dissimilar to those
utilised in previous appraisals of treatments in this disease area.

7.4.11 Please define what a patient experiences in the health states in
terms of HRQoL. Is it constant or does it cover potential
variances?

In the PFS health state, HRQoL is assumed to be dependent on response rates and
adverse events. It is assumed that the utilities for dabrafenib and dacarbazine
capture the impact of these characteristics as they are based on the underlying trial
data. In the PPS health state for all therapies, HRQoL is independent of treatment or

other factors. Estimates of the variance of utility values used for these health states
were investigated through sensitivity analysis.

7.4.12 Were any health effects identified in the literature or clinical trials
excluded from the analysis? If so, why were they excluded?
Utility decrements associated with AEs were not included in the model. The impact of
adverse events was assumed to be captured by the utilities for dabrafenib and
dacarbazine (as these were derived from the underlying phase lll trial). Equivalent

data for vemurafenib were not available. It was therefore assumed that vemurafenib
was associated with the same utilities as dabrafenib.

7.4.13 If appropriate, what was the baseline quality of life assumed in the
analysis if different from health states? Were quality-of-life events

taken from this baseline?

The model does not assume a baseline quality of life that is different to the health
states.
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7.4.14 Please clarify whether HRQoL is assumed to be constant over
time. If not, provide details of how HRQoL changes with time.

HRQoL is impacted by total time in PFS and PPS health states, however within the
states, HRQoL is assumed to be constant over time.

7.4.15 Have the values in sections 7.4.3to 7.4.8 been amended? If so,
please describe how and why they have been altered and the
methodology.

Modelled health states assume utilities as described in Section 7.4.9. The primary

source of utility data is the BREAK-3 trial and values have not been amended for
dabrafenib.
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7.5 Resource identification, measurement and valuation

This section should be read in conjunction with NICE’s ‘Guide to the methods

of technology appraisal’, section 5.5.

All parameters used to estimate cost-effectiveness should be presented
clearly in a table and include details of data sources. For continuous variables,
mean values should be presented and used in the analyses. For all variables,
measures of precision should be detailed.

NHS costs
75.1 Please describe how the clinical management of the condition is

currently costed in the NHS in terms of reference costs and the
payment by results (PbR) tariff. Provide the relevant Healthcare
Resource Groups (HRG) and PbR codes and justify their selection.
Please consider in reference to section 2.

The principles of costing in the economic model were based on approaches taken in

recent appraisals of vemurafenib and ipilimumab. Specifically, the model includes

drug acquisition costs, dispensing and administration costs, AE costs and ‘other

costs during progression-free and post-progression survival (which include costs of

routine follow-up visits, lab tests and scans). One-off costs for diagnostic/screening
cost, therapy initiation, progression and death are also included.

‘Other’ costs are in part derived from the submission to NICE for ipilimumab which in
turn were derived from a survey of five UK clinicians conducted by Oxford
Outcomes.** This microcosting approach is also consistent with that taken in the
vemurafenib NICE appraisal.*’ Updated HRG codes and PSSRU information were
applied and the face validity of the resulting costs was confirmed by UK melanoma
consultants during an advisory meeting.

7.5.2 Please describe whether NHS reference costs or PbR tariffs are
appropriate for costing the intervention being appraised.
There are no HRG or PbR tariff codes specific to dabrafenib. NHS reference costs
are relevant and appropriate when costing elements of care alongside drug

treatments, including outpatient visits and radiological exams. These are detailed in
the following sections.

Resource identification, measurement and valuation studies
7.5.3 Please provide a systematic search of relevant resource data for
the UK. Include a search strategy and inclusion criteria, and

consider published and unpublished studies. The search strategy
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used should be provided as in section 10.13, appendix 13. If the
systematic search yields limited UK-specific data, the search
strategy may be extended to capture data from non-UK sources.
Please give the following details of included studies:

e country of study

o date of study

e applicability to UK clinical practice
e cost valuations used in study

e costs for use in economic analysis

e technology costs.

Seaches for resource use data were incorporated into the economic systematic
review (details of the search strategies are provided in Appendix 1Error!
Reference source not found..15.

75.4 If clinical experts assessed the applicability of values available or

estimated any values, please provide the following details™ :

e the criteria for selecting the experts

e the number of experts approached

e the number of experts who participated

e declaration of potential conflict(s) of interest from each expert or
medical specialist whose opinion was sought

e the background information provided and its consistency with
the totality of the evidence provided in the submission

e the method used to collect the opinions

¢ the medium used to collect opinions (for example, was
information gathered by direct interview, telephone interview or
self-administered questionnaire?)

e the questions asked

¢ whether iteration was used in the collation of opinions and if so,
how it was used (for example, the Delphi technique).

Costs of health states in the model are as described in Section 7.5.6.

" Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for
preparing submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3).
Canberra: Pharmaceutical Benefits Advisory Committee.
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In the absence of a comprehensive literature base, estimates of management costs
for many of the adverse events included in the economic model were derived from
clinical opinion

Intervention and comparators’ costs

7.5.5

Please summarise the cost of each treatment in the following table.

Cross-reference to other sections of the submission; for example,

drugs costs should be cross-referenced to sections 1.10 and 1.11.

Provide arationale for the choice of values used in the cost-

effectiveness model discussed in section 7.2.2.

The economic model incorporates the following costs for each intervention and
comparator:

Acquisition of study medications
Administration of study medications
Monitoring of study medications
Treatment of adverse events (AES)
Other costs during PFS

Other costs during PPS
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Table 54. Unit costs associated with dabrafenib in the economic model

Items Dabrafenib Ref. In
submission

Technology Dabrafenib (NHS list price): 28 day supply @ £5,600 Section 1.10

cost (28x75mg: £1,400 | 28x50mg: £933.33)

Administration | N/A oral therapies

cost

Dispensing £13.40 every 28 days See

cost Administration
Costs below

BRAF testing £206.34 / treated patient See
Administration
Costs below

Table 55. Unit costs associated with the comparators in the economic model

Items Vemurafenib Dacarbazine Reference in
submission
Technology Vemurafenib: 1000mg/vial @
cost £31.80/vial = £0.03/mg =
(NHS list price): £1,750 per £82.00 /28 days*
pack (56 tabs) =
£7000/month * Cost per 28 days
provided for comparison.
Dacarbazine is
administered once every
21-day cycle. Cost per 28
days for dacarbazine
calculated by multiplying
21-day cost (£61) by
28/21.
Administration | N/A oral therapy £203.16 See
cost NHS reference costs: Administration
SB12Z Deliver Parenteral Costs below
Chemotherapy at first
attendance
Dispensing £13.40 every 28 days £f0 See
cost Administration
Costs below
BRAF testing £206.34 / treated patient £0 See
Administration
Costs below

Cost of dabrafenib

The model assumes that a patient will be dispensed sufficient dabrafenib for 28 days

of use once every 28 days. As a default, the model calculates the amount of
medication and number of administrations of medication received based on the
planned dose of the medication and the distribution of PFS, assuming patients are
treated until progression. However, the actual amount of medication and number of
administrations may differ from that based on these calculations due to dose
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reductions, treatment interruptions, and differences between the distribution of time
to discontinuation and the distribution of PFS. To scale for this, the model includes
relative dose intensities (RDIs) for medication costs and for administration costs.

RDIs for medication costs and for administration costs were calculated for each study
medication received in each arm of, BREAK-3 using individual patient data. The
medication cost RDI for each medication was calculated as the ratio of the estimated
actual cumulative dose to the estimated planned cumulative dose. The administration
cost RDI for each medication was calculated as the ratio of the estimated actual
cumulative number of administrations to the estimated planned cumulative number of
administrations.

Actual and planned cumulative doses were estimated using the Kaplan-Meier sample
average (KMSA) method:

¢ The actual cumulative dose was calculated as the sum over all study days of
the product of the probability of being alive and on therapy each day and the
mean dose among patients who were alive and on therapy on each day. The
planned cumulative dose was similarly calculated as the sum over all study
days of the product of the probability of being alive and progression-free on
each day and the planned dose on each day.

e The actual number of days on therapy was calculated as the sum over all
study days of the product of the probability of being alive and on treatment
each day and the proportion of patients who were alive and on treatment and
had a non-zero dose on each day. The planned number of days on therapy
was calculated as the sum over all study days of the proportion of patients
alive and progression-free on each day. Investigator-assessed PFS was used
in the calculation of RDIs.

Table 56. Estimated RDIs from BREAK-3

RDI
Trial Treatment Medication Admin
BREAK-3 Dabrafenib 1.02 1.05
BREAK-3 Dacarbazine 0.95 0.96

In the absence of data with which to calculate RDIs for vemurafenib in BRIM-3, it was
assumed that the RDIs for vemurafenib would be the same as those for dabrafenib.

The use of RDI to adjust for treatment interruptions yields an estimate of the cost that
is generally consistent with what would be obtained if usage was modelled explicitly,
assuming that patients who experience treatment interruptions or down dosing will
retain and use their unused medication from prior cycles in subsequent ones and that
patients who discontinue in the middle of a cycle (e.g. due to progression or adverse
events) would discard/waste unused medication after the last cycle.

Administration costs

Administration costs for dabrafenib are assumed to be immaterial because they are
oral therapies. A dispensing cost for these oral medications was estimated by
accounting for the time required by a hospital pharmacist to dispense the medicines.
It was assumed that dispensing would require 12 minutes of time, the average
required to dispense capecitabine in metastatic colorectal cancer.”® PSSRU 2012
estimates that it costs £67 per hour for a hospital pharmacist to perform patient-
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related activities (accounting for overheads, qualifications and salary on-costs). The
base case therefore assumes that the cost of dispensing dabrafenib every 28 days
was £13.40 (£67/(60/12)). This is the same approach followed in the vemurafenib
NICE submission.*

Health-state costs
7.5.6 Please summarise, if appropriate, the costs included in each health
state. Cross-reference to other sections of the submission for the
resource costs. Provide a rationale for the choice of values used in
the cost-effectiveness model. The health states should refer to the
states in section 7.2.4.

Monthly state-specific costs of melanoma treatment during PFS and PPS were
assumed as well as one-off costs for initiation of therapy and death.

Monthly costs by state were estimated by combining monthly resource use estimates
from the NICE appraisal of ipilimumab with unit costs estimates from published
sources. Medical resource use in the ipilimumab assessment was based on
estimates from a survey of five UK clinicians regarding treatment of individuals in the
UK diagnosed with stage IIl or stage IV melanoma who received active treatment
with systemic therapy, outside of a clinical trial, or who received any form of
supportive care.*

Other costs per month for each therapy were calculated as the sum of the product of
estimated monthly utilisation of each service as described in detail in Error!
Reference source not found. in Appendix Error! Reference source not found..
Included costs are summarised in Table 57 below and are assumed to be the same
for all therapies.

Table 57. Health states and associated monthly costs in the economic model (costs are
rounded for simplicity)

Health State Service Cost, £ Reference
Outpatient visit (GP 5
. NHS Ref Costs 2011-
and plastic surgeon)
- 2012 (resource use
Inpatient stay 15 o
PFS from NICE ipilimumab
Laboratory tests 7 Y
- - submission)
Radiological exams 100
Total 127
Outpatient visit (largel 211
P (largely NHS Ref Costs 2011-
medical oncologist)
- 2012 (resource use
Inpatient stay 15 o
PPS from NICE ipilimumab
Laboratory tests 7 ETRYE)
- - submission)
Radiological exams 100
Total 333

One-time costs were also included for all patients receiving active treatment (as

described in

Table 58).
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Table 58. One-off costs associated with treatment in the economic model

Other cost Value, £ Reference
Treatment initiation (one-time) £337 Ipilimumab submission to NICE™
Death £6,177 King’s Fund, 2008"*’
Adverse-event costs

75.7 Please summarise the costs for each adverse event listed in

section 6.9 (Adverse events). These should include the costs of
therapies identified in sections 2.7 and 2.8. Cross-reference to
other sections of the submission for the resource costs. Provide a
rationale for the choice of values used in the cost-effectiveness
model discussed in section 7.2.2.

The treatment-related adverse events considered in the model are those grade 3+
events with an incidence of 5% or greater for dabrafenib, vemurafenib or dacarbazine
in either BREAK-3 or BRIM-3 and/or those that were considered important from a
clinical or economic perspective based on the opinion of physicians participating in a
GSK advisory board meeting. Other grade 1-2 events were not considered because
they are generally self-limiting and are not therefore likely to be associated with
substantial costs.

Estimates of the incidence of each AE by treatment are provided in Table 59.
Estimates of incidence were obtained from BREAK-3 for dabrafenib and dacarbazine
and from BRIM-3 for vemurafenib.

Table 59: Incidence of Treatment-related SAE (grade 3/4)

Number of Patients Experienced Event
Dabrafenib Dacarbazine Vemurafenib*

Adverse Event (N=187) (N=59) (N=336)
PPE 4(2.1%) 0 -
Photosensitivity 0 0 40 (11.9%)
Pyrexia 6(3.2%) 0 --

SCC 11 (5.8%) -- 40 (11.9%)
Neutropenia 0 8 (13.6%) 1(0.3%)
Rash 0 -- 28 (8.3%)
Keratoacanthoma 0 -- 20 (5.9%)

-- Incidence not reported and is assumed to be 0.

Notes: PPE: Palmar-plantar erythrodysesthesia; SCC: Squamous cell carcinoma

*Chapman et al. reports grade 2+ adverse events with >5% incidence in either treatment arm. Only
grade 3+ incidence is reported in the table above, with the exception of photosensitivity, which is

grade 2+

The cost of AEs included in the model are summarised in

Table 60.
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Table 60. Summary of mean (SE) cost per AE used in the model (costs are rounded for
simplicity)

Cost per Event, £
Adverse Event* Mean SE
Grade 3+

Grade 1or2

The cost of treating each AE is calculated by multiplying the incidence of the AE by
the expected cost of the event. Estimates of the costs of treating neutropenia, rash,
and SCC were based on the cost-of-illness study (see Section 7.5.3). Where costs
were not directly available from this study, the following assumptions were made:

e Grade 3 or higher keretocanthoma was assumed to have the same cost as
Grade 3 or higher SCC.

¢ Grade 3 or higher PPE was assumed to have the same cost as Grade 3 or
higher rash.

e Pyrexia costs were assumed to include an outpatient visit to a medical
oncologist (Currency Code 370-Consultant Led: Follow-up Attendance Non-
Admitted Face to Face, NHS Ref Costs 2011-2012, NHS Trusts and NHS
Foundation Trusts, £124) and a hospitalisation (£1,207, see appendix 10.21).

Miscellaneous costs
7.5.8 Please describe any additional costs that have not been covered

anywhere else (for example, PSS costs). If none, please state.

Costs of post-study anti-cancer therapy (PSACT) are also incorporated in the model
into the PPS health state to account for any imbalances between the drugs being
compared.

In BREAK-3, patients randomised to dacarbazine were more likely to receive PSACT
than patients randomised to dabrafenib. For each treatment group in BREAK-3, the
expected costs of PSACT per patient were calculated by summing the product of the
proportion of patients receiving various PSACTs and the corresponding estimates of
the cost of a single course of each therapy. The utilisation of PSACT in BREAK-3
and the characteristics and costs of the individual regimens are reported in further
detail in Appendix Error! Reference source not found..

The expected costs of PSACT per patient using this methodology are reported in
Table 61. Lacking data on the utilisation of PSACT among patients receiving
vemurafenib in BRIM-3, the costs of PSACT for vemurafenib were assumed to be the
same as those for dabrafenib.
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Table 61. Expected PSACT costs used in CE model

Comparators Expected Cost SE

Dabrafenib £3,013 £2,461
Vemurafenib £3,013 £2,461
Dacarbazine £6,044 £3,283

The validity of the approach outlined above to incorporating PSACT costs into the
model was explored with experts during an advisory board meeting. They
commented that it would be appropriate not to include any PSACT costs given that in
UK practice there is unlikely to be any relationship between the type of PSACT (and
therefore the cost) and the first line treatment that was received. Metastatic
melanoma patients who progress following their first line treatment will go on to
receive four doses of ipilimumab. An approach where PSACT costs are assumed to
be zero is therefore incorporated into deterministic sensitivity analyses.

Personal and saocial service costs have not been considered; they are not expected
to be significant and are assumed to be similar for all comparators.
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Table 62. Summary of cost and utility variables applied in the model

Dabrafenib monotherapy

Vemurafenib

Dacarbazine

Variable Value SE Value SE Value SE Reference to
section in
submission

COSTS

Drug utilisation

Mg per day of use 150mg BID 960mg BID

RDI — medication 1.02 1.02 0.95 Section 7.5.5

RDI — administration 1.05 1.05 0.96

Unit costs

Cost per unit Dabrafenib — LIST PRICE - Section 7.5.5

28x75mg = £1,400

Administration/28 days £13.40 £13.40 £203.16

Other PFS costs/month £127 £32 £127 £32 £127 £32

Other PPS costs/month £333 £83 £333 £83 £333 £83

PSACT £3,013 £2,461 £3,013 £2,461 £6,044 £3,283

One-off costs Section 7.5.5

Therapy initiation £337 £84 £337 £84 £337 £84
BRAF testing £206.34/treated £52 £206.34/treated £52 testing not applicable
patient patient
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Death

£6,177 ‘ £1,544

£6,177

£1,544

£6,177

£1,544

Patient starting age in the
model

53

Section 6.3.4

% male in the model

59.60%

Mean body surface area

1.93 (SE 0.22)

Mean body weight

80.13kg (SE 18.00)

BREAK-3 patient
level data

Utility values

Progression-free
decrement versus perfect
health

0.233 0.024

0.205

0.046

0.233

0.024

Post-progression
decrement versus
progression free

0.09 0.056

0.073

0.090

0.056

Section 7.4.9

*The decrement in utility post- vs. pre-progression for dacarbazine was not calculated because of potential confounding due to crossover and was assumed to be same as that for dabrafenib.
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7.6 Sensitivity analysis

7.6.1 Has the uncertainty around structural assumptions been
investigated? Provide details of how this was investigated,
including a description of the alternative scenarios in the analysis.

Section 7.3 describes how clinical data were implemented into the model and how
clinical outcomes were extrapolated beyond trial follow-up periods. Structural
uncertainty has been investigated by fitting alternative survival functions for PFS and

for OS and by exploring the impact of not adjusting for crossover. The impact of
assuming a 10 year time horizon is also assessed (see section 7.6.2).

7.6.2 Which variables were subject to deterministic sensitivity analysis?
How were they varied and what was the rationale for this? If any
parameters or variables listed in section 7.3.6 (Summary of
selected values) were omitted from sensitivity analysis, please
provide the rationale.

Table 63 details the scenarios investigated in deterministic sensitivity analyses
along with the rationale for each set of changes.
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Table 63. Deterministic sensitivity analysis scenarios

1 | Time horizon set to 10 years Horizon is a potential sensitivity in the economic model, particularly given the accrual of benefit post progression
2 | BRAF class effect Explores the impact of a class effect assumption for dabrafenib and vemurafenib. This analysis assumes that
vemurafenib has exactly the same PFS and OS as dabrafenib
3 | PFS for dabrafenib and Explores the impact of the use of different parametric curve fitting for dabrafenib and dacarbazine PFS.
dacarbazine — Weibull
4 | PFS for dabrafenib and
dacarbazine — gamma
5 | PFS for dabrafenib and Utilises the empirical Kaplan-Meier data for the PFS trial segment for dacarbazine and dabrafenib. PFS projection
dacarbazine KM data segment based on log-normal distribution fitted to idependent Kaplan-Meier data for dabrafenib and
dacarbazine
6 | OS for dabrafenib — Weibull Explores the impact of the use of different parametric curve s for dabrafenib OS during the trial segment.
7 | OS for dabrafenib - log-logistic
8 | OS for dabrafenib —gamma
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9 | OS for dabrafenib based on Utilises dabrafenib Kaplan-Meier data for the OS trial segment
Kaplan-Meier data
10 | OS for dacarbazine (trial The base case derives a survival curve for dacarbazine by assuming proportional hazards to dabrafenib. This
segment) based on RPSFT- analysis utilises the RPSFT-adjusted Kaplan-Meier data for the PFS trial segment for dacarbazine
adjusted Kaplan-Meier data
11 | OS for dacarbazine (trial The base case applies the HR from the RPSFT adjusted analysis of BREAK-3 to the survival data for dabrafenib to
segment) based on proportional obtain a survival curve for dacarbazine for the OS trial segment. This analysis uses the unadjusted ITT HR from
hazards versus dabrefnib using BREAK-3.
ITT HR from BREAK-3
12 | Survival for dacarbazine based on | OS data for the dacarbazine arm is confounded by cross over. Registry data (e.g. AJCC) may provide the best
AJCC survival for entire model estimate of survival prior to the introduction of BRAF inhibitors.
timeframe, dabrafenib and
vemurafenib based on
proportional hazards vs.
dacarbazine
13 | Survival for dacarbazine and Digitisation software was used to create pseudo individual patient data from the survival curves reported in the
vemurafenib based on approach | vemurafenib manufacturer submission to NICE. This analysis explores the impact of using the BRIM-3 data for
taken for vemurafenib NICE vemurafenib and dacarbazine and applying a proportional hazards assumption for dabrafenib.
submission, dabrafenib based on
proportional hazards vs.
vemurafenib
14 HR for PFS for dabrafenib vs.
dacarbazine (lower Cl)
- Comparative efficacy is an important parameter in the model and the impact of assuming higher and lower limits
15 HR for PF,S for dabrafenib vs. of the HRs obtained through direct and indirect comparisons (which included adjustments for crossover) is
dacarbazine (upper Cl)
assessed.
16 HR for PFS for dabrafenib vs.

vemurafenib (lower Cl)
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HR for PFS for dabrafenib vs.

17
vemurafenib (upper Cl)
18 HR for OS for dabrafenib vs.
dacarbazine (lower Cl)
19 HR for OS for dabrafenib vs.
dacarbazine (upper Cl)
20 HR for OS for dabrafenib vs.
vemurafenib (lower Cl)
21 HR for OS for dabrafenib vs.
vemurafenib (upper Cl)
Perfect dose intensity for all Assesses the impact of assuming no dose interruptions which may reflect ideal clinical practice where adverse
2 | comparators events are perfectly managed
Admin costs set to +50% of base Costs of administration may vary across different locales and the impact of higher of lower administration costs
23 | case value are explored
Admin costs set to -50% of base
24 | case value
PF costs set to +50% of base case | Other costs in the PFS state depend upon treatment practice, i.e. relate to regular monitoring and follow-up for
25 value patients. These costs may vary in practice and across localities
PF costs set to -50% of base case
26 value
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PP costs set to +50% of base case
value

As above, other costs in the PPS health state (apart from PSACT costs) relate to a ‘one off’ progression cost which
depends upon resource use assumptions. These costs may vary in practice

27
PP costs set to -50% of base case
28 value
Testing costs set to +50% of base | Diagnostic test costs in the model are based on the cost of the Cobas BRAFV600 mutation test; these analyses
2g | case value explore the impact on cost-effectiveness of using a more or less expensive test
Testing costs set to -50% of base
30 | case value
PSACT cost set to +50% of base PSACT will be dependent on local treatment practice. A group of UK consultants suggested that PSACT not be
31 | case value included in the model as PSACT would not vary according to 1L treatment.
PSACT cost set to -50% of base
3 | case value
PSACT cost set to zero
33
Terminal care cost set to +50% of | Explores the impact of varying end of life costs which may vary in practice.
34 base case value
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Terminal care cost set to -50% of
base case value

35
Costs of all AEs simultaneously The model estimates the costs of treating AEs by multiplying expected incidences by the cost of treatment. These
36 | setto +50% of base case value scenarios explore the impact of varying the cost of treating adverse events around the values used in the base
case
Costs of all AEs simultaneously
37 | setto -50% of base case value
Set cost of all adverse events to
3g | Zero
Disutility of PFS vs. perfect health | Utility values utilised in modelling are comparable although not exactly the same as values utilised in the
39 | setto -50% of the base case vemurafenib appraisal. These scenarios explore the impact of varying utility value estimates for pre-progression
value health states to assess the impact of this potential sensitivity on cost-effectiveness.
Disutility of PFS vs. perfect health
40 | setto +50% of the base case
value
Disutility of PPS vs. PFS for This analysis assesses the impact of assuming one utility value for the PFS health state, set at the dabrafenib
a1 dacarbazine assumed to be same | value.
as dabrafenib
Disutility of PPS vs. PFS set to - Utility values utilised in modelling are comparable although not exactly the same as values utilised in the
42 50% of the base case value vemurafenib appraisal. These scenarios explore the impact of varying utility value estimates for post-progression

health states to assess the impact of this potential sensitivity on cost-effectiveness.
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Disutility of PPS vs. PFS set to -
43 50% of the base case value
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7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions

and their sources should be clearly stated if different from those in
section 7.3.6, including the derivation and value of ‘priors’. If any
parameters or variables were omitted from sensitivity analysis,

please provide the rationale for the omission(s).

PSA was undertaken by simultaneously sampling from the estimated probability
distributions of the model parameters to obtain 1,000 sets of model input estimates.
For each simulation, expected costs and QALYs were calculated for each
comparator, along with the differences between comparators in expected costs and
QALYs. Ninety-five percent Cls were calculated for expected costs and QALYs and
the differences in expected costs and QALYs based on the 2.5 and 97.5 percentiles
of these simulations. For each comparison, simulation results were plotted on the
cost-effectiveness plane. Cost-effectiveness acceptability curves (CEACS) were
constructed for pairwise comparisons of each intervention vs. the relevant
comparators. Additionally, CEACs were constructed on an incremental basis in order
to determine the proportion of simulations in which each comparator was cost-
effective compared to others.

Further detail of parameter sampling is provided in Table 64 below.

Table 64. Parameter sampling in probabilistic sensitivity analyses

Parameter

Detail

Log-normal distributions for
PFS and OS

PFS and OS were sampled from bootstrapped Kaplan-Meier
survival distributions. Sampled distributions of PFS and OS were
were derived using log-normal distributions fitted to the data
from the corresponding bootstrap sample.

HRs for PFS and OS

Sampled assuming that the natural log of the HR follows a
normal distribution

Decrements in utility for
pre-progression from
perfect health and for post-
progression vs. pre-
progression

Sampled independently assuming log-normal distributions (to
ensure the utility value would not exceed 1.0)

Decrements in utility from
pre-progression to post-
progression for dabrafenib

Assumed to be such that post-progression utility always would
be the same as that for dabrafenib

Probabilities of AEs

Sampled independently for each AE and comparator using beta
distributions

Medication prices

Assumed to be known (not random variables) and were not
sampled in the PSA

Other costs

Sampled assuming log-normal distributions with the SEs
assumed to be 25% of the base case values
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7.7 Results

Clinical outcomes from the model

7.7.1 For the outcomes highlighted in the decision problem (see
section 5), please provide the corresponding outcomes from the
model and compare them with clinically important outcomes such
as those reported in clinical trials. Discuss reasons for any
differences between modelled and observed results (for example,
adjustment for cross-over). Please use the following table format
for each comparator with relevant outcomes included.

Table 65 below summarises the model results compared with clinical data for the
dabrafenib and its comparators.
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Table 65. Summary of model results compared with clinical data

Dabrafenib monotherapy Vemurafenib Dacarbazine
Clinical trial Clinical trial Model result | Clinical trial Clinical trial Model result | Clinical trial Clinical trial Model result
result (months) | result (weeks) | (weeks) result (months) | result (weeks) | (weeks) result (months) | result (weeks) | (weeks)
PFS (median) 6.9° 30 32 | 6.9% 30 32 16%t027° 7to 12 12
PPS (median; 49 51 29 43 31.6 42
weeks) [OS-PFS]
OS (median) 18.2° 79 83| 13.6% 59 75 | 8.9 [BRIM-3 39 54
adjusted for
84
Xover)
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For PFS there is consistency in the modelled and observed results.The consistency
between modelled PFS results and PFS trial data is important because of the
positive association between PFS and incremental medication costs, with the
majority of costs accruing in the PFS health state. For dabrafenib, model predicted
OS results are comparable to those reported in clinical trials. For dacarbazine and
vemurafenib, model-predicted OS estimates are higher than those seen in clinical
trials. This inconsistency in the model-predicted OS results, is due to the fact that OS
is predicted on the basis of an underlying proportional hazards assumption to
dabrafenib monotherapy. The better OS predicted by the model for dacarbazine and
vemurafenib may over-estimate survival benefit, which in turn may overestimate the
ICERSs for dabrafenib. The estimates of cost-effectiveness for dabrafenib presented
in this submission are therefore conservative.

7.7.2 Please provide (if appropriate) the proportion of the cohort in the
health state over time (Markov trace) for each state, supplying one

for each comparator.

Not applicable.

7.7.3 Please provide details of how the model assumes QALYs accrued
over time. For example, Markov traces can be used to demonstrate
QALYs accrued in each health state over time.
In the model QALYs are generated on the basis of the proportion of patients and the
time spent in each health state (PFS, PSS). The proportion of patients over time in

each state is estimated through curve fitting and extrapolation as described in detalil
in Section 7.3.

7.7.4 Please indicate the life years and QALYs accrued for each clinical
outcome listed for each comparator. For outcomes that are a
combination of other states, please present disaggregated results.

Table 66 provides the disaggregated life years and QALYs accrued for each
intervention.

Table 66. Expected LYG and QALYs by health state for all interventions

Dabrafenib Vemurafenib Dacarbazine
LYG
PFS | | |
= = =
Total
QALYS
PFS || || ||
PPS || || ||
Total || || ||
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7.7.5 Please provide details of the disaggregated incremental QALYs
and costs by health state, and of resource use predicted by the
model by category of cost. Suggested formats are presented
below.

Disaggregated incremental QALYs and costs by health state for each intervention (at

PAS prices) are presented in the tables below. Disaggregated costs (at list price) are
presented in Appendix Error! Reference source not found..
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Table 67. Incremental QALYs by health state

Versus vemurafenib Versus dacarbazine
% absolute
Health QALY QALY increment QALY % absolute
. . Increment . . . Increment .
state dabrafenib vemurafenib (ignoring dacarbazine increment
negatives)
PFS | | | Al | 38
PPS ] ] ] 3] N ] 62
Total ] ] ] 100 N ] 100
Table 68. Incremental costs by health state (at PAS price)
Versus vemurafenib Versus dacarbazine
% absolute % absolute
Cost Cost increment Costs increment
Health dabrafenib vemurafenib (ignoring dacarbazine Increment (ignoring
state (£) (£) Increment (£) negatives) (£) (£) negatives)
PFS ] ] ] 37 R ] 99.6
PPS ] ] ] 163 R ] 0.4
Total ] ] ] wo| N ] 100
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Table 69. Incremental costs by category of cost (at PAS price)

Versus vemurafenib

Versus dacarbazine

%

%

absolute absolute

Cost Cost increment increment

dabrafenib vemurafenib Increment | (ignoring Costs Increment | (ignoring

Health state (E) (£) (E) negatives) | dacarbazine (£) (£) negatives)

Medication 44.1% 99.3%

Administration 0.2% -2.5%
Adverse | | | | |

Events 8.3% 0.9%

Testing ] ] ] 00| N ] 0.4%

Other PF costs 1.3% 1.5%

Other PP costs 46.3% 0.4%

Total ] ] ] 1000% | N ] 100.0%
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Base-case analysis
7.7.6 Please present your results in the following table. List
interventions and comparator(s) from least to most expensive and
present ICERs in comparison with baseline (usually standard care)
and then incremental analysis ranking technologies in terms of

dominance and extended dominance.

Pairwise and incremental analyses

Basecase pairwise and incremental analyses for dabrafenib versus vemurafenib and
dacarbazine are presented in the tables below incorporating the dabrafenib patient
access scheme. Results using the dabrafenib list price are presented in Appendix
10.23.
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Table 70. Dabrafenib monotherapy vs. vemurafenib and dacarbazine

A: Pairwise analyses incorporating PAS

Dabrafenib

Dacarbazine

Dabrafenib vs.

Vemurafenib Dacarbazine

Dabrafenib vs.
Vemurafenib

Effectiveness, Discounted

Progression-Free Life Years

Post-Progression Life Years

Life Years

Quality-Adjusted Life Years

Costs, Discounted

Medication

Administration

Adverse Events

Diagnostic Testing

Other, Progression-Free

Other, Post-Progression

Total

Cost-Effectiveness

Cost per Progression-Free Life Year

100,204 122,046
Cost per Life Year 34,962 7,531
Cost per Quality-Adjusted Life
Year 49,019 11,028

Specification for manufacturer/sponsor submission of evidence

Page 182 of 210






B: Incremental analyses (incorporating PAS)
ICER (£)

Vs ICER (£)
Total costs Total Inc baseline | incremental
Technologies (£) Total LYG QALYs Incremental costs (£) Inc LYG QALYs | (QALYs) (QALYs)
Dacarbazine - - - -
Extended

60,980 dominance

Vemurafenib

49,019 49,019

Dabrafenib -
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Assessment of interventions under NICE’s criteria for life-extending, end of life

medicines

In respect of the comparison versus dacarbazine, dabrafenib meets criteria as a life-
extending, end of life therapy, fulfilling the specific criteria in relation to this as set out
in NICE’s Supplementary Advice (2009) on end of life (EoL) medicines.

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

BRIM-3 suggests a median overall survival in vemurafenib-treated patients of 13.2
months (December 2010 datacut).*® The survival of patients treated with dacarbazine
is poorer (9.6 months).*® An updated OS analysis from BRIM-3 (February 2012)
confirms this: median OS: 13.6 months with vemurafenib vs. 9.7 months with
dacarbazine.® Despite advances in treatment for patients with metastatic melanoma,
life expectancy is still short and this remains a group with a need for life-extending
therapies.

(i) The treatment is licensed, or otherwise indicated, for small patient populations

Advanced/metastatic melanoma patients represent a small population, only
approximately half of whom will be eligible for the targeted agents under
consideration here. We estimate this to be a maximum of 990 per annum in England
and Wales (a figure consistent with the estimate provided by the manufacturer of the
number of patients potentially eligible for treatment with vemurafenib in the same
indication) (see Section 2.2).

(i) The treatment offers an extension to life, normally of at least an additional 3
months, compared to current NHS treatment

Median OS for each treatment (Table 71) estimated using the log-normal and AJCC
survival extrapolations employed in the economic evaluation for this submission,
confirm that dabrafenib offers an extension to life of at least 3 months in comparison
with dacarbazine.

Table 71. Incremental median OS for dabrafenib vs. dacarbazine

Treatment Median OS Increment vs.
(months) dacarbazine

Dabrafenib monotherapy 21.0 7.5

Dacarbazine 13.5 -

Sensitivity analyses

7.7.7 Please present results of deterministic sensitivity analysis.

Consider the use of tornado diagrams.

The following tornado plots for dabrafenib (PAS price) versus dacarbazine and
vemurafenib summarise key results of the deterministic sensitivity analyses (where
there is an underlying range of values being assessed). The tables presenting the full
results of DSA where modelling assumptions are changed one at a time are reported
below (analyses that considerably impact results are shaded in Table 72). These
analyses are re-run using the dabrafenib list price and the results are presented in
Appendix Error! Reference source not found.
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Figure 16. Tornado plot analyses (PAS price)

A. Dabrafenib vs. vemurafenib

HR for PF5 for dabrafenib vs. vemurafenib (95%C1)
PP cost per month (£50%)

Disutility of PPS vs. PFS (95% Cl)

Disutility of PFS vs_ perfect health (953% CI)
Terminal care cost (+50%)

PFcost per month (250%)

AE Cost (+50%)

Admin Costs (+50%)

PSACT cost (+50%)

HR for 05 for dabrafenib vs_ vemurafenib (95%CI)
HR for 05 for dabrafenib vs. DTIC (95%CI)

HR for PFS for dabrafenib vs. DTIC {95%CI)

Testing costs ($50%)

B. Dabrafenib vs. dacarbazine

HR for OS for dabrafenib vs. DTIC (95%Cl)
Disutility of PFS vs. perfecthealth (95% Cl)
Disutility of PPS vs. PFS (95% Cl)

PP cost per month (£50%)

PSACT cost (£50%)

Admin Costs (+50%)

PF cost per month (£50%)

AE Cost (£50%)

Terminal care cost (+50%)

Testing costs (+50%)

HR for PFS for dabrafenib vs. DTIC (95%Cl)

HR for OS for dabrafenib vs. vemurafenib (95%Cl)
HR for PFS for dabrafenib vs. vemurafenib (95%Cl)

Dominant - 67,220

8,286 13,771
10124 13,771
10371 [ 11,902
10,841 | 11,215
10,859 | 11,007
10,859 | 11,007
11,020 | 11,037
11,024 | 11,033
427616422
11,028 | 11,028
11,028 | 11,028
11,028 | 11,028
‘ ; ; ; ; ; ; ; ; s
10,000 20000 30000 40,000 50000 60,000 70,000 £0,000 90,000 100,000
1 tal Cost-Effecti Ratio
26,470
42,637 54,877
46,274 56,495
47,197 50,841
47,479 50,560
48,399 || 49,640
48,646 || 49,392
48,646 || 49,392
48,841 | 49,198
48,915 | 49,123
48,551 | 48,738
49,019 | 49,019
49,019 | 49,019
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

Incremental Cost-Effectiveness Ratio
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Table 72. Results of deterministic sensitivity analyses on cost-effectiveness of dabrafenib vs. vemurafenib and dacarbazine (incorporating PAS)

Strategies Dabrafenib vs.
Dabrafenib Dacarbazine Vemurafenib Dacarbazine Vemurafenib
QALYs | Cost QALYs | Cost QALYs Cost QALYs | Cost Cost/QALY | QALYs Cost Cost/QALY
0 | Base case I N N B . Bl oo E N 11,028
Time horizon set to 10
' | years B B BN B AN BN BN BECOUR BN NEEER
2| BRAF class effect 1 1 I N N B N et B BERhEe
PFS for dabrafenib and
3 dacarbazine — Weibull llll- - l- 43,759 - - Dominant
PFS for dabrafenib and
4 dacarbazine — gamma llll- - l- 21,597 - - Dominant
PFS for dabrafenib and
> | dacarbazine KM data - A Hi BN BN BN BE BN BEENTICCIN O BN EEPIREE:
6 OS for dabrafenib - Weibull - - - - - - - - 55,050 - - 16,723
OS for dabrafenib - log-
" | logistic | A HEi B B BN BE BN BNEESECOE BN BEERRiY
5| 0 fordabrafenis - gorma | NN | [N | NN | O | DN | OO | ONN O | oo BN | o
OS for dabrafenib based on
® | Kaplan-Meier data . EE N B N EN BN BN BEEEERl O 8,951
OS for dacarbazine (trial
10 | segment) based on RPSFT-
adjusted Kaplan-Meier data llll- - l- 91,808 - - 11,028
OS for dacarbazine (trial
segment) based on
11 | proportional hazards versus
dabrefnib using ITT HR from
BREAK-3 N BE BN B BN BE B BEmtl O BN BEERER
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Survival for dacarbazine
based on AJCC survival for
entire model timeframe,
12 dabrafenib and
vemurafenib based on
proportional hazards vs.
dacarbazine

-
-
-
-
B
B
-
-
B
B

47,180 11,592

Survival for dacarbazine and
vemurafenib based on
approach taken for

13 | vemurafenib NICE
submission, dabrafenib
based on proportional
hazards vs. vemurafenib

36,802 8,993

14 HR for PFS for dabrafenib
vs. dacarbazine (lower Cl)

48,551 11,028

15 HR for PFS for dabrafenib
vs. dacarbazine (upper Cl)

48,738 11,028

HR for PFS for dabrafenib
vs. vemurafenib (lower Cl)

16

49,019 67,220

HR for PFS for dabrafenib
vs. vemurafenib (upper Cl)

17

49,019 Dominant

18 HR for OS for dabrafenib vs.
dacarbazine (lower Cl)

26,470 11,028

19 HR for OS for dabrafenib vs.
dacarbazine (upper Cl)

Dominated 11,028

HR for OS for dabrafenib vs.
vemurafenib (lower Cl)

20

ERERRRED
ERERANRE
ERRREARD
ERERRERE
T
S REARRRN
ERERARED
T
BEERRRRERR
S EEEEERR

49,019 6,422
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HR for OS for dabrafenib vs.

21 vemurafenib (upper Cl)

29 Perfect dose intensity for all
comparators

)3 Admin costs set to +50% of
base case value

24 Admin costs set to -50% of
base case value

55 PF costs set to +50% of base
case value

26 PF costs set to -50% of base
case value

57 PP costs set to +50% of
base case value

)8 PP costs set to -50% of base
case value

59 Testing costs set to +50% of
base case value

30 Testing costs set to -50% of
base case value

31 PSACT cost set to +50% of
base case value

32 PSACT cost set to -50% of
base case value

33 PSACT cost set to zero
Terminal care cost set to

34 +50% of base case value

35 Terminal care cost set to -

50% of base case value

RN EENENRENNNE

ENEEEEEERRRRRE
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29019 | N | TR 4,276t
48210 | [N | TR 10,956
4339 | [N | R 11,037
2964 | || IR 11,020
29392 | N | R 11,097
ss646 | | | IR 10,959
50841 | N | T 13,771
47,97 | | | 1N 8,286
29,1 | || 1N 11,028
23915 | | | 1N 11,028
vl I 11,024
50560 | [ | N 11,033
Rl B | 11,038
23341 | | | IR 10,841
2,i: | R 11,215






36

Costs of all AEs
simultaneously set to +50%
of base case value

37

Costs of all AEs
simultaneously set to -50%
of base case value

38

Set cost of all adverse
events to zero

39

Disutility of PFS vs. perfect
health set to -50% of the
base case value

40

Disutility of PFS vs. perfect
health set to +50% of the
base case value

41

Disutility of PPS vs. PFS for
dacarbazine assumed to be
same as Dabrafenib

42

Disutility of PPS vs. PFS set
to -50% of the base case
value

43

Disutility of PPS vs. PFS set
to -50% of the base case
value

AR RNIN
HEEERIE
BEREERIE
IR R R RERE
AR RN
HE R R R D RQ N
HERRNIN
TR RN
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7.7.8 Please present the results of a PSA, and include scatter plots and

cost-effectiveness acceptability curves.

In PSA analysis, dabrafenib monotherapy (PAS price) is cost effective versus
vemurafenib in 56% of cases at a £30,000/QALY threshold and in 6% of cases
versus dacarbazine. At a higher threshold of £50,000/QALY (which is relevant for its
comparison versus dacarbazine), dabrafenib is cost-effective versus dacarbazine in
43.5% of cases. These analyses are re-run using the list price for dabrafenib and
are presented in Appendix Error! Reference source not found..

£100,000

£80,000
L

2.50 3.00

-2.00 . { 00" 5 E ) - 2.00

@ Dabrafenib vs. DTIC

m Dabrafenib vs. Vemurafenib

-£60,000

Cost

Figure 17. Plot of incremental costs and incremental QALYs for dabrafenib vs.
vemurafenib and dacarbazine from PSA

100% -~
90% -
80% -
70%
60%
50%
40%
30%
20%
10%

0% <
£0 £20,000 £40,000 £60,000 £80,000 £100,000 £120,000
Societal Willingness to Pay for QALY

==¢==Dabrafenib vs. DTIC

=—@=Dabrafenib vs. Vemurafenib

Probability that Strategy is Preferred

Figure 18. Acceptability curves for pairwise comparisons for dabrafenib vs.
vemurafenib and dacarbazine
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Probability that Strategy is Preferred

Figure 19. Acceptability curves for incremental analysis of dabrafenib vs. vemurafenib
and dacarbazine

7.7.9 Please present the results of scenario analysis. Include details of

structural sensitivity analysis.
The full deterministic sensitivity analyses, including results of structural sensitivity
analyses, are presented in Section 7.7.7.
7.7.10 What were the main findings of each of the sensitivity analyses?
The findings of the probabilistic sensitivity analyses for the base case (incorporating

the PAS for dabrafenib) are discussed above and summarised in the tables below.

Table 73. Summary of PSA for dabrafenib (PAS price)

Probability that dabrafenib monotherapy is cost-effective
QALY threshold versus comparator (%)

Vemurafenib Dacarbazine
£30,000 56% 6%
£50,000 NR 43.5%

At its discounted price, dabrafenib was cost effective at a threshold of £30,000/QALY
versus vemurafenib in 56% of cases. Versus dacarbazine, dabrafenib was cost-
effective at a threshold of £50,000/QALY in 43.5% of cases.

7.7.11 What are the key drivers of the cost-effectiveness results?
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For the comparison versus vemurafenib the analysis is most sensitive to

assumptions regarding PFS. PFS determines the duration of treatment and given [}
I < < (rc ey

driver of incremental costs. Varying assumptions for vemurafenib PFS according to
the lower and upper bounds of the ClI for the HR from the indirect treatment
comparison, results in ICERs ranging from £67,220 to a scenario where dabrafenib
dominates vemurafenib. The comparison versus vemurafenib is also sensitive to
assumptions regarding OS, where using the lower and upper bounds of the
confidence interval around the indirect treatment comparison, result in ICERSs ranging
from £6,422 to a scenario where dabrafenib is less costly but less effective than
vemurafenib (SW quadrant). Where a class effect for vemurafenib and dabrafenib is

assumed, dabrafenib has equal QALYs but marginally higher costs than vemurafenib
dThis small difference in costs is associated with

differences in the cost of treating adverse events.

OS is the key driver of cost-effectiveness for dabrafenib versus dacarbazine.
Incorporating the lower or upper bound of the confidence interval for the OS HR in
BREAK-3 (RPSFT-adjusted) results in ICERs ranging from £26,470 to dabrafenib
being dominated by dacarbazine.
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7.8 Validation

7.8.1 Please describe the methods used to validate and quality assure
the model. Provide references to the results produced and cross-
reference to evidence identified in the clinical, quality of life and

resources sections.

The dabrafenib economic model was developed by Policy Analysis Incorporated
(PAI). The Excel workbook used for this evaluation was validated internally by PAI
and by the York Health Economics Consortium (YHEC). PAl's validation was done by
taking the inputs to the model and entering them into an older model, also developed
by PAI, which has been used in prior economic evaluations and which has been
validated by both the Programs for Assessment of Technology in Health (PATH)
Research Institute and EcoStat Consulting UK Ltd. Since the older model used for
validation is not capable of modelling survival using time-dependent hazards ratios,
calculations of progression-free survival and overall survival by week could not be
validated and were input directly into the validation model. Results for the validation
of model results showed no material differences in measure of costs or effectiveness
between the model used in this evaluation and the validation model (i.e., difference
between models <0.002% for all measures). No material differences between the
results generated by the PAI model and the YHEC validation model were identified.

The model validated by YHEC was produced for the Canadian health care system.
The model has subsequently been updated with UK specific data for this appraisal.
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7.9 Subgroup analysis

7.9.1 Please specify whether analysis of subgroups was
undertaken andhow these subgroups were identified. Were
they identified on the basis of an a priori expectation of
differential clinical or cost-effectiveness because of known,
biologically plausible, mechanisms, social characteristics or
other clearly justified factors? Cross-reference the response

to section 6.3.7.

We do not present any subgroup analyses in the economic modeling. However, the
population under consideration here are previously untreated patients with BRAF "¢
mutation-positive metastatic melanoma, a subgroup of the licence which does not
specify a line of therapy.

7.9.2 Please clearly define the characteristics of patients in the
subgroup.
N/A
7.9.3 Please describe how the statistical analysis was undertaken.
N/A
7.9.4 What were the results of the subgroup analysis/analyses, if

conducted? Please present results in a similar table as in

section 7.7.6 (Base-case analysis).

N/A

7.9.5 Were any obvious subgroups not considered? If so, which ones,
and why were they not considered? Please refer to the subgroups

identified in the decision problem in section 5.

The scope specified separate consideration of previously treated patients. However,
there is insufficient evidence from current clinical trials with which to build an
economic argument for dabrafenib in this subgroup of patients.

Additionally, the scope distinguishes people whose malignant melanoma has
metastasised to the brain. However, there is insufficient evidence from the BREAK-
MB study of dabrafenib in patients with melanoma that has metastasised to the brain
with which to build an economic argument. BREAK-3 did not exclude patients with
brain metastases (although patients with brain lesions were confirmed stable) and
from a staging perspective, patients with distant brain metastases are not currently
distinguished from other metastatic sites. The clinical relevance of making a separate
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economic case for such patients is therefore questionable given the broad licence for
dabrafenib.

There are no other obvious subgroups that have been excluded.
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7.10 Interpretation of economic evidence

7.10.1 Are the results from this economic evaluation consistent with the
published economic literature? If not, why do the results from this
evaluation differ, and why should the results in the submission be

given more credence than those in the published literature?

The systematic review of the economic literature did not identify any published
studies assessing the cost-effectiveness of dabrafenib so it is not possible to make
comparisons with published economic literature.

However, vemurafenib was assessed by NICE in December 2012 and the Appraisal
Committee accepted that ICERs for vemurafenib vs. dacarbazine were likely to range
between £44,000 - £51,800/QALY (See Appendix Error! Reference source not
found.). In the current evaluation, the ICER for vemurafenib vs. dacarbazine is
£60,980. However when a class effect for the BRAF inhibitors is assumed, the ICER
for vemurafenib versus dacarbazine is £48,800. This is consistent with the range of
ICERSs reported in the the vemurafenib appraisal. The similarity in these estimates
provides some reassurance about the model structure and provides a face validity
check for the one that underpins the current assessment.

7.10.2 Is the economic evaluation relevant to all groups of patients who
could potentially use the technology as identified in the decision
problem in section 5?
Dabrafenib is already licensed by the EMA for the treatment of adult patients with

unresectable or metastatic melanoma with a BRAF'®%° mutation whereas treatment-
naive patients are the main focus of this submission.

7.10.3 What are the main strengths and weaknesses of the evaluation?

How might these affect the interpretation of the results?

Strengths An assessment of this economic analysis on the basis of the critical appraisal
checklist by Drummond and Jefferson, Philips and colleagues, and the NICE

reference case'**** is provided in Appendix Error! Reference source
not found.. This assessment meets all of these standard quality criteria.

In addition:

e The economic analysis utilises an established modelling methodology
used in previous assessments of medicines for patients with
metastatic melanoma

e  Parametric distributions of OS from BREAK-3 were combined with
case-mix adjusted survival data from the AJCC melanoma registry,
assuming no additional benefit for dabrafenib beyond the follow-up
of the trial. AJCC data arguably represent the best source of long term
survival data for patients with metastatic melanoma receiving
standard treatment and therefore add external validity to the model
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projections (survival estimates from the AJCC melanoma are similar to
those for Stage IV melanoma patients from SEER that was used by the
manufacturer in the economic evaluation of vemurafenib for NICE).

e The assumption of no additional benefit beyond the maximum follow-
up for dabrafenib may result in a conservative estimate of the benefit
of dabrafenib.

e Approaches previously endorsed by the Appraisal Committee in the
assessment of vemurafenib (namely the piecewise approach to
modelling and use of observational data to facilitate extrapolation)
were adopted in this assessment giving it face validity.

e Inthe absence of head-to-head data, the analyses for comparative
efficacy utilise the adjusted indirect treatment comparison
methodology (Bucher et al), as recommended by NICE, to maintain
randomisation across studies.

e  Parametric survival curves are selected on the basis of a
comprehensive assessment of goodness of fit.

e The model predicts clinical outcomes that are comparable or
conservative compared to those seen in clinical trials. This gives
reassurance that the predicted benefit of dabrafenib is not
overestimated.

e The model accounts for the costs of post-study anti-cancer therapy.

e The model incorporates a comprehensive range of scenario analyses
in DSA.

e  Utility data were derived for dabrafenib directly from phase Il studies
in BRAF'®% mutation-positive metastatic melanoma patients being
treated with targeted therapies; this eliminates the need to model
impact of AEs as these are already captured in the underlying study.

Limitations

Certain limitations must be acknowledged:

e The pivotal trials for dabrafenib and vemurafenib permitted crossover
of control group patients to the experimental arm upon progression;
accordingly all have confounded OS results and required that these be
adjusted before being utilised in ITCs or modelling.

e Cross over adjustments were as comprehensive as possible, however,
the IPCW approach was not attempted as there were insufficient data
from the studies (in particular there were too few control patients
who had died without crossing over).

e Inthe absence of head-to-head data for dabrafenib versus
vemurafenib, ITCs were undertaken which by definition require an
assumption of proportional hazards to be implemented in modelling;
this assumption may not hold (and which may result in survival
distributions that do not match those of the trials from which the HRs
were derived). There is some evidence of this in the divergence of the
model-predicted OS distribution for dacarbazine (see Section 7.7.1)
with that observed for dacarbazine in BREAK-3, however the overall
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impact is likely conservative. The proportional hazards assumption is
discussed in further detail in Section 7.3.1.

Not uncommon in economic models of oncology treatments, uncertainty in this
analysis is linked to the overall survival results in the underlying studies of the
interventions. Largely for ethical reasons, BREAK-3 permitted cross over of patients
from the control arm to the intervention arm upon progression. As a result the overall
survival results are confounded and the incremental benefit of dabrafenib is
underestimated. The RPSFT methodology which was applied to adjust this dataset
for this effect preserves the p-value from the underlying trial and as a consequence a
non-significant OS result (which may be largely due to the effects of crossover) can
never become significant under this methodology.

In spite of the uncertainty in the underlying overall survival data, the model predicts
PFS and OS results that are largely consistent with those see in clinical data. Where
the estimates are not comparable, i.e. OS for dacarbazine and vemurafenib, the
impact is likely a conservative one, see Section 7.7.1.

GSK is seeking a recommendation for dabrafenib as an alternative to vemurafenib
for the treatment of adult patients with BRAF'**° mutation-positive metastatic
melanoma. A recommendation for dabrafenib would provide patients and clinicians
with a choice of BRAF inhibitor. Dabrafenib offers similar efficacy and a different side
effect profile

7.10.4 What further analyses could be undertaken to enhance the
robustness/completeness of the results?

This evaluation is based on indirect evidence for dabrafenib versus vemurafenib. A
head to head RCT versus vemurafenib would reduce the uncertainty associated with
the estimates of cost-effectiveness.

Future datacuts of OS from BREAK-3 (where the duration of follow up is similar to
that in BRIM-3) will improve the reliability of the indirect treatment comparison and
the certainty of the results presented here.

Comprehensive sensitivity analyses provided here, both PSA and DSA, assess the
impact of varying assumptions on the cost-effectiveness result and should provide a
reasonable set of results with which to respond to the current decision problem.
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Section C — Implementation

8 Assessment of factors relevant to the NHS and
other parties

8.1 How many patients are eligible for treatment in England and Wales?
Present results for the full marketing authorisation/CE marking and
for any subgroups considered. Also present results for the
subsequent 5 years.

We estimate the incident population of adults with unresectable or metastatic

melanoma with a BRAF**° mutation to be approximately 990 per annum. The

estimate is detailed in Section 2.2 and represents the maximum total population to
whom this therapeutic indication refers.

Assuming a population growth of 0.8% per annum, the maximum total eligible
population over the next five years is represented in Table 74. This estimate does not
account for market share and so represents a maximum number of eligible patients.

Table 74. Maximum eligible population

Year 2015 2016 2017 2018 2019
Maximum 990 998 1006 1014 1022
eligible

population

Assumes 8% growth per annum

Table 75. Likely patient numbers (with market share and uptake assumptions)
Year 2015 2016 2017 2018 2019
85% tested 842 848 855 862 869
90% suitable
for 1L
treatment 757 763 770 776 782
75% receive
1L targeted
therapy 568 573 577 582 586
Anticipated
prieey HEEEE N DN | | .
market share

assumptions

8.2 What assumption(s) were made about current treatment options and

uptake of technologies?

Table 75 above assumes:
e 85% of all BRAF'*® mutation-positive patients are tested
e 90% of them are suitable for first line treatment
e 75% receive a 1L targeted agent
¢ Market share assumptions are provided in Table 75.
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8.3 What assumption(s) were made about market share (when

relevant)?

Market share assumptions are provided in Table 75.

8.4 In addition to technology costs, please consider other significant
costs associated with treatment that may be of interest to
commissioners (for example, procedure codes and programme
budget planning).

All relevant costs associated with these technologies are incorporated into the budget

impact estimates below (which are derived from the economic model) and represent
total costs to the NHS assuming that the patient access schemes are implemented.

8.5 What unit costs were assumed? How were these calculated? If unit
costs used in health economic modeling were not based on national
reference costs or the PbR tariff, which HRGs reflected activity?

Treatment costs are derived from the economic model and are provided in Table 76;
cost inputs are described in detail in Section 7.5.5.

Table 76. Costs derived from the economic model and used in budget impact
calculations

Dabrafenib Vemurafenib
cost/patient | cost/patient

Drug acquisition / patient

Testing / patient treated

Administration / patient

Treatment of adverse events /
patient

Other pre-progression costs /
patient

Total costs

8.6 Were there any estimates of resource savings? If so, what were
they?

Vemurafenib is the current standard of care for patients with BRAF"°® metastatic
melanoma. It too is a targeted therapy and patients are identified in a comparable
way to that expected for dabrafenib. We do not anticipate the introduction of
dabrafenib to result in considerable resource savings compared to the requirements
for vemurafenib.
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8.7 What is the estimated annual budget impact for the NHS in England
and Wales?

Table 77 below describes the anticipated 5 year budget impact to the NHS of
introducing dabrafenib, assuming positive NICE guidance and incorporating the
patient access scheme for dabrafenib. Underlying patient estimates are as described
in Table 75 above and it is assumed that these costs will displace those of
vemurafenib, not be in addition to them.

Table 77. Anticipated budget impact of introducing dabrafenib

2015 2016 2017 2018 2019
Current practice
Vemurafenib
market share 100% 100% 100% 100% 100%
Vemurafenib
patients 568 586
Total cost

Future practice

Vemurafenib
market share

Vemurafenib
patients

Vemurafenib cost

Dabrafenib market
share

Dabrafenib patients

Dabrafenib cost

Total cost

1l

573 577 582
I B
m @ Im m ]
I BN N
m s w1}
H B I 1
H I = |
B N
N B B

Net budget impact

The budget impact presented in Table 77 is based on costs taken from the economic
base case. If a class effect for BRAF inhibitors is assumed || GcTcNG

8.8 Are there any other opportunities for resource savings or

redirection of resources that it has not been possible to quantify?

None.
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1 Introduction

The 2009 Pharmaceutical Price Regulation Scheme (PPRS)

(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpricerequlati

onscheme/2009PPRS) is a hon-contractual scheme between the Department of Health and

the Association of the British Pharmaceutical Industry. The purpose of the 2009 PPRS is to
ensure that safe and cost-effective medicines are available on reasonable terms to the NHS
in England and Wales. One of the features of the 2009 PPRS is to improve patients’ access

to medicines at prices that better reflect their value through patient access schemes.

Patient access schemes are arrangements which may be used on an exceptional basis for
the acquisition of medicines for the NHS in England and Wales. Patient access schemes
propose either a discount or rebate that may be linked to the number, type or response of
patients, or a change in the list price of a medicine linked to the collection of new evidence
(outcomes). These schemes help to improve the cost effectiveness of a medicine and
therefore allow the National Institute for Health and Care Excellence (NICE) to recommend
treatments which it would otherwise not have found to be cost effective. More information on
the framework for patient access schemes is provided in the 2009 PPRS
(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpricerequlati
onscheme/2009PPRS.

Patient access schemes are proposed by a pharmaceutical company and agreed with the
Department of Health, with input from the Patient Access Schemes Liaison Unit (PASLU)

within the Centre for Health Technology Evaluation at NICE.
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2 Instructions for manufacturers and sponsors

This document is the patient access scheme submission template for technology appraisals.
If manufacturers and sponsors want the National Institute for Health and Care Excellence
(NICE) to consider a patient access scheme as part of a technology appraisal, they should
use this template. NICE can only consider a patient access scheme after formal referral from

the Department of Health.

The template contains the information NICE requires to assess the impact of a patient
access scheme on the clinical and cost effectiveness of a technology, in the context of a
technology appraisal, and explains the way in which background information (evidence)
should be presented. If you are unable to follow this format, you must state your reasons
clearly. You should insert ‘N/A’ against sections that you do not consider relevant, and give a

reason for this response.
Please refer to the following documents when completing the template:

¢ ‘Guide to the methods of technology appraisal’ (http://publications.nice.org.uk/guide-to-

the-methods-of-technology-appraisal-2013-pmqg9)

e ‘Specification for manufacturer/sponsor submission of evidence’
(http://www.nice.org.uk/aboutnice/howwework/devnicetech/singletechnologyappraisalsub
missiontemplates.jsp) and

e Pharmaceutical Price Regulation Scheme 2009
(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpricerequl
ationscheme/2009PPRS).

For further details on the technology appraisal process, please see NICE’s ‘Guide to the
single technology appraisal (STA) process’ and ‘Guide to the multiple technology appraisal
(MTA) process’

(http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessquide

s/technology appraisal process guides.jsp). The ‘Specification for manufacturer/sponsor

submission of evidence’ provides details on disclosure of information and equality issues.

Make the submission as brief and informative as possible. Only mark information as

confidential when absolutely necessary. Sufficient information must be publicly available for
stakeholders to comment on the full content of the technology appraisal, including details of
the proposed patient access scheme. Send submissions electronically to NICE in Word or a

compatible format, not as a PDF file.
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Appendices may be used to include additional information that is considered relevant to the
submission. Do not include information in the appendices that has been requested in the

template. Appendices should be clearly referenced in the main submission.

When making a patient access scheme submission, include:

e an updated version of the checklist of confidential information, if necessary

e an economic model with the patient access scheme incorporated, in accordance with the

‘Guide to the methods of technology appraisal’ (http://publications.nice.org.uk/guide-to-

the-methods-of-technology-appraisal-2013-pmqg?9).

If you are submitting the patient access scheme at the end of the appraisal process, you
should update the economic model to reflect the assumptions that the Appraisal Committee

considered to be most plausible. No other changes should be made to the model.
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3 Details of the patient access scheme

3.1 Please give the name of the technology and the disease area to which the

patient access scheme applies.

Dabrafenib was granted marketing authorisation by the European Medicines Agency (EMA)
on 26th August 2013 for treatment in monotherapy for adult patients with unresectable or
metastatic melanoma with a BRAF'*® mutation.

3.2 Please outline the rationale for developing the patient access scheme.

The rationale behind the patient access scheme is to provide dabrafenib at a cost-effective
price to the NHS.

3.3 Please describe the type of patient access scheme, as defined by the
PPRS.

The patient access scheme is a straight discount to the dabrafenib list price. The discount
will apply at the point of invoicing for the product and the scheme will be implemented from
the time of positive NICE guidance, expected in September 2014.

3.4 Please provide specific details of the patient population to which the
patient access scheme applies. Does the scheme apply to the whole
licensed population or only to a specific subgroup (for example, type of

tumour, location of tumour)? If so:

e How is the subgroup defined?

e |f certain criteria have been used to select patients, why have these have
been chosen?

e How are the criteria measured and why have the measures been

chosen?

The scheme applies to the whole population licensed for dabrafenib, namely, patients with
unresectable or metastatic BRAF®® mutation positive melanoma.

3.5 Please provide details of when the scheme will apply to the population
specified in 3.4. Is the scheme dependent on certain criteria, for example,
degree of response, response by a certain time point, number of

injections? If so:

o Why have the criteria been chosen?

e How are the criteria measured and why have the measures been chosen.
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Implementation of the scheme is dependent only upon positive NICE guidance for
dabrafenib. The straight discount will apply at the point of invoicing from the time of positive
NICE guidance. No additional criteria will need to be met.

3.6 What proportion of the patient population (specified in 3.4) is expected to

meet the scheme criteria (specified in 3.5)?

The scheme is applicable to 100% of the population treated with dabrafenib in the NHS in
England and Wales.

3.7 Please explain in detail the financial aspects of the scheme. How will any

rebates be calculated and paid?

The straight discount will be applied automatically at the point of invoicing for purchases of

dabrafenib packs made by NHS Providers on behalf of NHS patients. The proposed discount

will be reflected on the invoice.

3.8 Please provide details of how the scheme will be administered. Please
specify whether any additional information will need to be collected,

explaining when this will be done and by whom.
No additional information will need to be collected.
3.9 Please provide a flow diagram that clearly shows how the scheme will

operate. Any funding flows must be clearly demonstrated.

N/A, the schemes will not impact on funding flows and will not require additional resource by
NHS staff.

3.10 Please provide details of the duration of the scheme.

Subject to positive NICE guidance for dabrafenib, the proposed scheme would be in place

until NICE review, subject to the normal NICE review process, and subject to Department of

Health agreement.

3.11 Are there any equity or equalities issues relating to the scheme, taking into
account current legislation and, if applicable, any concerns identified

during the course of the appraisal? If so, how have these been addressed?

There are no equity or equality issues relating to the schemes. This has been confirmed
through the PASLU review.
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3.12 If available, please list any scheme agreement forms, patient registration
forms, pharmacy claim forms/rebate forms, guides for pharmacists and
physicians and patient information documents. Please include copies in

the appendices.

The discounts will apply automatically and no forms will be required for the implementation
of the schemes.

3.13 In the exceptional case that you are submitting an outcome-based scheme,

as defined by the PPRS, please also refer to appendix B.

N/A, the schemes are financial schemes (straight discounts at the point of invoice).
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Cost effectiveness

3.14 If the population to whom the scheme applies (as described in sections 3.4
and 3.5) has not been presented in the main manufacturer/sponsor
submission of evidence for the technology appraisal (for example, the
population is different as there has been a change in clinical outcomes or a
new continuation rule), please (re-)submit the relevant sections from the
‘Specification for manufacturer/sponsor submission of evidence’
(particularly sections 5.5, 6.7 and 6.9). You should complete those sections
both with and without the patient access scheme. You must also complete

the rest of this template.

The population to whom the scheme applies has been presented in the main submission of

evidence.

3.15 If you are submitting the patient access scheme at the end of the
technology appraisal process, you should update the economic model to
reflect the assumptions that the Appraisal Committee considered to be
most plausible. No other changes should be made to the model.

N/A — the patient access scheme is considered alongside the main submission in this

technology appraisal.

3.16 Please provide details of how the patient access scheme has been
incorporated into the economic model. If applicable, please also provide
details of any changes made to the model to reflect the assumptions that

the Appraisal Committee considered most plausible.

The patient access scheme has been incorporated into the economic model by utilising the

discounted / per mg price for dabrafenib that would apply in the context of the straight

discount.

3.17 Please provide the clinical effectiveness data resulting from the evidence
synthesis and used in the economic model which includes the patient

access scheme.

Table 1 provides the clinical effectiveness data from the pivotal RCT (BREAK-3) which
underpins the economic model in the main submission. Results of indirect comparisons of
dabrafenib versus vemurafenib are provided in Table 2. These data do not change with
implementation of the patient access schemes.
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Table 1. Key outcomes from the BREAK-3 trial (ITT populations)

Dabrafenib monotherapy (BREAK-3 - BRF113683); NCT01227889

Latest PFS cut-off; 25 Jun 2012
OS update; 18 Dec 2012

Dabrafenib Dacarbazine

150mb b.d. 1000mg/m?®

(N=187) (N =63)
PFES: months 6.9 (5.2, 9.0) 2.7 (1.5,3.2)

Median (95% CI)

HR (95% CI); p-value

0.37 (0.24, 0.58); p<0.0001

OS; months
Median (95% CI)

ITT HR (95% CI)
P-value

Crossover (%)

RPSFTM-adjusted HR
(95% Cl)

18.2 (16.6, NR)

15.6 (12.7, NR)

0.76 (0.48, 1.21) p=not significant

57

0.55 (0.21, 1.43)

Table 2. ITC PFS and OS HRs for dabrafenib versus vemurafenib

Treatment Control

PFS HR (95% CI) | OS HR* (95% CI)

Dabrafenib Vemurafenib | 0.97 (0.59-1.60) 0.86 (0.32-2.29)

HR<1 is in favour of treatment

*Analyses use crossover-adjusted OS HRs (RPSFTM method), including for vemurafenib (BRIM-3 allowed patients
to crossover from dacarbazine upon progression and RPSFTM adjustment of OS results was undertaken as part of

the NICE appraisal)
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3.18

Please list any costs associated with the implementation and
operation of the patient access scheme (for example, additional
pharmacy time for stock management or rebate calculations). A
suggested format is presented in table 1. Please give the reference
source of these costs. Please refer to section 6.5 of the

‘Specification for manufacturer/sponsor submission of evidence’.

There will be no additional costs associated with the implementation and operation of
the patient access scheme.

3.19

Please provide details of any additional treatment-related costs
incurred by implementing the patient access scheme. A suggested
format is presented in table 2. The costs should be provided for the
intervention both with and without the patient access scheme.

Please give the reference source of these costs.

Implementation of the patient access scheme will not incur additional treatment-
related costs. Treatment costs will be reduced while all other elements of the
treatment pathway will be unchanged.
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Summary results

Base-case analysis

3.20 Please present in separate tables the cost-effectiveness results as

follows.!

o the results for the intervention without the patient access scheme

e the results for the intervention with the patient access scheme.
A suggested format is shown below.

Pairwise base case results for dabrafenib, with and without the patient access
scheme are presented in the tables below. Discrepancies are due to rounding as
actual figures are used in modelling.

! For outcome-based schemes, please see section 5.2.8 in appendix B.
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Table 3. Dabrafenib vs. vemurafenib and dacarbazine (list price)

Dabrafenib

Dacarbazine

Vemurafenib Dabrafenib vs. dacarbazine

Dabrafenib vs. Vemurafenib

Effectiveness, Undiscounted

Progression-Free Life Years

Post-Progression Life Years

Life Years

Quality-Adjusted Life Years

Effectiveness, Discounted

Progression-Free Life Years

Post-Progression Life Years

Life Years

Quality-Adjusted Life Years

Costs, Discounted

Direct Medical

Medication

Administration

Adverse Events

Diagnostic Testing

Other, Progression-Free

Other, Post-Progression

Total

Cost-Effectiveness

Cost per Progression-Free Life Year

Cost per Life Year

Cost per Quality-Adjusted Life Year
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Table 4. Dabrafenib vs. vemurafenib and dacarbazine (PAS price)

Dabrafenib

Dacarbazine

Vemurafenib

Dabrafenib vs. dacarbazine

Dabrafenib vs.
Vemurafenib

Effectiveness, Undiscounted

Progression-Free Life Years

Post-Progression Life Years

Life Years

Quality-Adjusted Life Years

Effectiveness, Discounted

Progression-Free Life Years

Post-Progression Life Years

Life Years

Quality-Adjusted Life Years

Costs, Discounted

Medication

Administration

Adverse Events

Diagnostic Testing

Other, Progression-Free

Other, Post-Progression

Total

Cost-Effectiveness

Cost per Progression-Free Life Year

Year

100,204 122,046
Cost per Life Year 34,962 7,531
Cost per Quality-Adjusted Life

49,019 11,028
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3.21 Please present in separate tables the incremental results as follows

e the results for the intervention without the patient access scheme

e theresults for the intervention with the patient access scheme.

List the interventions and comparator(s) from least to most
expensive. Present the incremental cost-effectiveness ratios (ICERS)
in comparison with baseline (usually standard care), and the
incremental analysis ranking technologies in terms of dominance

and extended dominance.

Table 5: Incremental analyses (list price)

ICER (£)
versus ICER (£)
Incremental | Incremental baseline incremental
LYG QALYs (QALYs) (QALYs)

Total costs Incremental
Technologies (£) costs (£)

Dacarbazine

Vemurafenib
Dabrafenib

Table 6: Incremental analyses (PAS price)

ICER (£)
Vs ICER (£)
Incremental Inc baseline incremental
Technologies costs (£) Inc LYG QALYs | (QALYs) (QALYSs)
Dacarbazine B - - - -

Extended
dominance

Vemurafenib

Dabrafenib

Sensitivity analyses

3.22 Please present deterministic sensitivity analysis results as
described for the main manufacturer/sponsor submission of
evidence for the technology appraisal. Consider using tornado

diagrams.

Results of the deterministic sensitivity analyses for each of the three interventions
(incorporating the PAS) are presented fully in the tables below. The ten scenarios
that impact most on the base case result (in either direction) are highlighted in each
table for each pairwise comparison.
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Table 7. Results of deterministic sensitivity analyses on cost-effectiveness of dabrafenib (list price) vs. vemurafenib and dacarbazine

Strategies Dabrafenib vs.
Dabrafenib Dacarbazine Vemurafenib Dacarbazine Vemurafenib
QALYs | Cost | QALYs | Cost | QALYs | Cost | QALYs | Cost | Cost/QALY | QALYs Cost Cost/QALY

0 | Base case

Time horizon set to 10 years

2 | BRAF class effect

PFS for dabrafenib and
3 | dacarbazine — Weibull

PFS for dabrafenib and
4 | dacarbazine —gamma

PFS for dabrafenib and
dacarbazine - KM data

OS for dabrafenib — Weibull

OS for dabrafenib - log-logistic

00 |IN ||

OS for dabrafenib — gamma

OS for dabrafenib based on
9 | Kaplan-Meier data

OS for dacarbazine (trial
segment) based on RPSFT-
10 | adjusted Kaplan-Meier data

OS for dacarbazine (trial
segment) based on proportional
hazards versus dabrefnib using
11 | ITT HR from BREAK-3

Survival for dacarbazine based
on AJCC survival for entire
12 | model timeframe, dabrafenib
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and vemurafenib based on
proportional hazards vs.
dacarbazine

Survival for dacarbazine and
vemurafenib based on approach
taken for vemurafenib NICE
submission, dabrafenib based
on proportional hazards vs.

13 | vemurafenib

HR for PFS for dabrafenib vs.
14 | dacarbazine (lower Cl)

HR for PFS for dabrafenib vs.
15 | dacarbazine (upper Cl)

HR for PFS for dabrafenib vs.
16 | vemurafenib (lower Cl)

HR for PFS for dabrafenib vs.
17 | vemurafenib (upper Cl)

HR for OS for dabrafenib vs.
18 | dacarbazine (lower Cl)

HR for OS for dabrafenib vs.
19 | dacarbazine (upper Cl)

HR for OS for dabrafenib vs.
20 | vemurafenib (lower Cl)

HR for OS for dabrafenib vs.
21 | vemurafenib (upper Cl)

Perfect dose intensity for all
22 | comparators

Admin costs set to +50% of base
23 | case value
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Admin costs set to -50% of base
24 | case value

PF costs set to +50% of base
25 | case value

PF costs set to -50% of base
26 | case value

PP costs set to +50% of base
27 | case value

PP costs set to -50% of base
28 | case value

Testing costs set to +50% of
29 | base case value

Testing costs set to -50% of
30 | base case value

PSACT cost set to +50% of base
31 | case value

PSACT cost set to -50% of base
32 | case value

33 | PSACT cost set to zero

Terminal care cost set to +50%
34 | of base case value

Terminal care cost set to -50%
35 | of base case value

Costs of all AEs simultaneously
36 | set to +50% of base case value

Costs of all AEs simultaneously
37 | set to -50% of base case value

Set cost of all adverse events to
38 | zero
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Disutility of PFS vs. perfect
health set to -50% of the base
39 | case value

Disutility of PFS vs. perfect
health set to +50% of the base
40 | case value

Disutility of PPS vs. PFS for
dacarbazine assumed to be
41 | same as Dabrafenib

Disutility of PPS vs. PFS set to -
42 | 50% of the base case value

Disutility of PPS vs. PFS set to -
43 | 50% of the base case value
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Table 8. Results of deterministic sensitivity analyses on cost-effectiveness of dabrafenib (PAS price) vs. vemurafenib and
dacarbazine

Strategies

Dabrafenib vs.

Dabrafenib

Dacarbazine

Vemurafenib

Dacarbazine

Vemurafenib

0 Base case

1 Time horizon set to 10
years

2 BRAF class effect

3 PFS for dabrafenib and
dacarbazine — Weibull

4 PFS for dabrafenib and
dacarbazine — gamma

5 PFS for dabrafenib and
dacarbazine KM data

6 OS for dabrafenib - Weibull

7 OS for dabrafenib - log-
logistic

8 OS for dabrafenib - gamma

9 OS for dabrafenib based on
Kaplan-Meier data
OS for dacarbazine (trial

10 | segment) based on RPSFT-
adjusted Kaplan-Meier data
OS for dacarbazine (trial
segment) based on

11 | proportional hazards versus

dabrefnib using ITT HR from
BREAK-3
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Dominated

Dominant

Dominant






Survival for dacarbazine
based on AJCC survival for
entire model timeframe,
12 dabrafenib and
vemurafenib based on
proportional hazards vs.
dacarbazine

Survival for dacarbazine and
vemurafenib based on
approach taken for

13 | vemurafenib NICE
submission, dabrafenib
based on proportional
hazards vs. vemurafenib

HR for PFS for dabrafenib

14 vs. dacarbazine (lower Cl)

15 HR for PFS for dabrafenib
vs. dacarbazine (upper Cl)

16 HR for PFS for dabrafenib
vs. vemurafenib (lower Cl)

17 HR for PFS for dabrafenib
vs. vemurafenib (upper Cl)

18 HR for OS for dabrafenib vs.
dacarbazine (lower Cl)

19 HR for OS for dabrafenib vs.
dacarbazine (upper Cl)

20 HR for OS for dabrafenib vs.

vemurafenib (lower Cl)
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47,180

36,802

48,551

48,738

49,019

49,019

26,470

Dominated

49,019

8,993

11,028

11,028

67,220

Dominant

11,028

11,028

6,422






21 HR for OS for dabrafenib vs.
vemurafenib (upper Cl)

29 Perfect dose intensity for all
comparators

)3 Admin costs set to +50% of
base case value

24 Admin costs set to -50% of
base case value

55 PF costs set to +50% of base
case value

26 PF costs set to -50% of base
case value

57 PP costs set to +50% of
base case value

)8 PP costs set to -50% of base
case value

59 Testing costs set to +50% of
base case value

30 Testing costs set to -50% of
base case value

31 PSACT cost set to +50% of
base case value

32 PSACT cost set to -50% of
base case value

33 PSACT cost set to zero
Terminal care cost set to

34 +50% of base case value
Terminal care cost set to -

35 50% of base case value
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48,399

49,640

49,392

48,646

50,841

47,197

49,123

48,915

47,479

50,560
52,100

48,841
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49,198

4,276 t

13,771






36

Costs of all AEs
simultaneously set to +50%
of base case value

37

Costs of all AEs
simultaneously set to -50%
of base case value

38

Set cost of all adverse
events to zero

39

Disutility of PFS vs. perfect
health set to -50% of the
base case value

40

Disutility of PFS vs. perfect
health set to +50% of the
base case value

41

Disutility of PPS vs. PFS for
dacarbazine assumed to be
same as Dabrafenib

42

Disutility of PPS vs. PFS set
to -50% of the base case
value

43

Disutility of PPS vs. PFS set
to -50% of the base case
value
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3.23 Please present any probabilistic sensitivity analysis results, and

include scatter plots and cost-effectiveness acceptability curves.

Probabilistic sensitivity analyses (scatter plots and CEAC) at dabrafenib list
price

£120,000

£100,000

QALYs

- []
-2.000 -1.500 ® a).ll.OOO 1.500 2.000 2.500 3.000

® Dabrafenib vs. DTIC

® Dabrafenib vs. Vemurafenib
-£60,000
Cost

Figure 1. ICER scatterplot for dabrafenib (list price) comparisons

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10%

0%

=== Dabrafenib vs. DTIC
==s==Dabrafenib vs. Vemurafenib

Probability that Strategy is Preferred

£0 £20,000 £40,000 £60,000 £80,000 £100,000 £120,000
Societal Willingness to Pay for QALY

Figure 2. Pairwise acceptability plot for dabrafenib versus comparators (list
price)
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Probability that Strategy is Preferred

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

e DT|C
=m==\/emurafenib

=== Dabrafenib

£20,000 £40,000 £60,000 £80,000 £100,000 £120,000
Societal Willingness to Pay for QALY

Figure 3. Incremental acceptability plot (list price)

Probabilistic sensitivity analyses (scatter plots and CEAC) at dabrafenib PAS

price

QALYs

-2.000

Figure 4.

£100,000

£80,000
L

2,500 3.000

@ Dabrafenib vs. DTIC

® Dabrafenib vs. Vemurafenib

-£60,000

Cost

ICER scatterplot for dabrafenib (PAS price) comparisons
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100% -
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==¢==Dabrafenib vs. DTIC

=@==Dabrafenib vs. Vemurafenib

Probability that Strategy is Preferred

Figure 5. Acceptability curves for pairwise comparisons for dabrafenib (PAS
price) vs. vemurafenib and dacarbazine
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Probability that Strategy is Preferred

Figure 6. Acceptability curves for incremental analysis of dabrafenib (PAS
price) vs. vemurafenib and dacarbazine

3.24 Please present scenario analysis results as described for the main
manufacturer/sponsor submission of evidence for the technology

appraisal.

No specific additional scenario analyses are presented in the main submission. The
base case is as defined in Section B and a number of scenarios are run as part of the
deterministic sensitivity analyses.
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3.25 If any of the criteria on which the patient access scheme depends
are clinical variable (for example, choice of response measure, level
of response, duration of treatment), sensitivity analyses around the
individual criteria should be provided, so that the Appraisal
Committee can determine which criteria are the most appropriate to

use.

Implementation of the patient access scheme does not depend upon any clinical
variables.
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Impact of patient access scheme on ICERs

3.26 For financially based schemes, please present the results showing
the impact of the patient access scheme on the ICERs for the base-
case and any scenario analyses. A suggested format is shown
below (see table 5). If you are submitting the patient access scheme
at the end of the appraisal process, you must include the scenario
with the assumptions that the Appraisal Committee considered to

be most plausible.

Table 9. Results showing the impact of patient access scheme on ICERs for
dabrafenib

ICER for dabrafenib versus:

Vemurafenib Dacarbazine

Without
PAS

With PAS Without PAS | With PAS

Base case B 02 B | 20010
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4 Appendices

4.1 Appendix A: Additional documents

41.1 If available, please include copies of patient access scheme
agreement forms, patient registration forms, pharmacy claim
forms/rebate forms, guides for pharmacists and physicians, patient
information documents.

The scheme will operate as simple discounts at the point of invoice, requiring no
additional documentation for the NHS.

4.2 Appendix B: Details of outcome-based schemes

421 If you are submitting a proven value: price increase scheme, as
defined in the PPRS, please provide the following information:

e the current price of the intervention
e the proposed higher price of the intervention, which will be
supported by the collection of new evidence

e asuggested date for when NICE should consider the additional

evidence.

N/A, the scheme is a financially-based scheme.

4.2.2 If you are submitting an expected value: rebate scheme, as defined

in the PPRS, please provide the following details:

e the current price of the intervention (the price that will be
supported by the collection of new evidence)
¢ the planned lower price of the intervention in the event that the

additional evidence does not support the current price

e asuggested date for when NICE should consider the additional

evidence.

Not applicable, the scheme is a financially-based scheme.

4.2.3 If you are submitting a risk-sharing scheme, as defined in the PPRS,

please provide the following details:

e the current price of the intervention (the price that will be

supported by the collection of new evidence)
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e the proposed relationship between future price changes and the
evidence to be collected.

Not applicable, the scheme is a financially-based scheme.

424 For outcome-based schemes, as defined in the PPRS, please
provide the full details of the new information (evidence) planned to
be collected, who will collect it and who will carry the cost
associated with this planned data collection. Details of the new

information (evidence) may include:

e design of the new study

e patient population of the new study

e outcomes of the new study

e expected duration of data collection

e planned statistical analysis, definition of study groups and
reporting (including uncertainty)

e expected results of the new study

e planned evidence synthesis/pooling of data (if applicable)

e expected results of the evidence synthesis/pooling of data (if
applicable).

Not applicable, the scheme is a financially-based scheme and does not require that
new information is collected.

4.2.5 If you are submitting arisk-sharing scheme, please specify the
period between the time points when the additional evidence will be

considered.

Not applicable, as above.

4.2.6 Please provide the clinical effectiveness data resulting from the
evidence synthesis and used in the economic modelling of the
patient access scheme at the different time points when the

additional evidence is to be considered.

Not applicable, as above.

Patient access scheme submission template — October 2009 Page 29 of 31





4.2.7 Please provide the other data used in the economic modelling of the
patient access scheme at the different time points when the
additional evidence is to be considered. These data could include
cost/resource use, health-related quality of life and utilities.

Not applicable, as above.

4.2.8 Please present the cost-effectiveness results as follows.

e For proven value: price increase schemes, please summarise in
separate tables:

— theresults based on current evidence and current price

— the anticipated results based on the expected new evidence
and the proposed higher price.

e For expected value: rebate schemes, please summarise in
separate tables:

— theresults based on the expected new evidence and the
current price (which will be supported by the additional
evidence collection)

— theresults based on the current evidence and the lower price
(if the new evidence is not forthcoming).

e For risk-sharing schemes, please summarise in separate tables:

— theresults based on current evidence and current price

— theresults based on the expected new evidence and the
current price (which will be supported by the additional
evidence collection)

— theresults based on the current evidence and the lower price
(if the new evidence is not forthcoming)

— the anticipated results based on the expected new evidence

and the proposed higher price.

Not applicable, as above.

4.2.9 Please present in separate tables the incremental results for the
different scenarios as described above in section 5.2.8 for the type

of outcome-based scheme being submitted.

List the interventions and comparator(s) from least to most

expensive. Present the incremental cost-effectiveness ratios (ICERS)
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in comparison with baseline (usually standard care), and the
incremental analysis ranking technologies in terms of dominance
and extended dominance. A suggested format is presented in table

4, section 4.8.

Not applicable, as above.
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N I C National Institute for 10 Spring Gardens
Health and Care Excellence London

SW1A 2BU

United Kingdom

+44 (0)845 003 7780

Single Technology Appraisal (STA)

Dabrafenib for treating unresectable, advanced or metastatic BRAF'*® mutation-
positive melanoma [ID605]

Dear I

The Evidence Review Group, Liverpool Reviews and Implementation Group, and the
technical team at NICE have now had an opportunity to take a look at the submission
received on the 30" April 2014 by GlaxoSmithKline UK. 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 5pm on 4 June
2014. 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
attached checklist for in confidence information.

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 I /\ny procedural questions should be
addressed to | IEEEEEG_—_— N i the first instance.

Yours sincerely

Janet Robertson
Associate Director — Appraisals
Centre for Health Technology Evaluation

Www.hice.org.uk





N I C National Institute for 10 Spring Gardens
Health and Care Excellence London

SW1A 2BU

United Kingdom

+44 (0)845 003 7780

Encl. checklist for in confidence information

Section A: Clarification on effectiveness data

Individual trials

Al. Priority question: Please provide the protocols and statistical analysis plans for the
BREAK-3, COMBI-D and BRF113220 trials.

A2. Table 23 (page 85) of the manufacturer’s submission appears to have data for
dabrafenib monotherapy from BRF113220 (Part C) entered in the column for
dacarbazine from BREAK-3 (and vice versa). Please confirm whether data was
entered incorrectly in the table.

A3. Itis noted that the progression-free survival (PFS) data for BREAK-3 are from the
pre-specified, initial data analysis of 19 December 2011. Please provide the PFS
data expressed as a hazard ratio (with confidence intervals) and in absolute terms as
medians in months (with confidence intervals) from the most recent data-cut
available.

A4. It is noted that even at the most recent data-cut in the manufacturer’'s submission, the
overall survival data from BREAK-3 are immature. If subsequent overall survival data
have become available, please provide these and re-calculate the RPSFT adjustment
accordingly.

A5. Please provide the absolute values in months (with confidence intervals) for overall
survival estimated using the RPSFT model.

A6. It is stated on page120 of the manufacturer’s submission that: “The adjusted median
overall survival for dabrafenib within the Phase || BRF113220 study was 448 days or
14.7 months (see Table 92). This provides a more robust estimate of the overall
survival benefit of dabrafenib’.

a) Please clarify if Table 92 is the correct table cross-referenced by this text.

b) Please also clarify why this estimate is considered to be more robust than the
estimate from BREAK-3.

A7. For BREAK 3 and BRIM-3 please provide updated numbers (and percentages) of
patients who:

a) crossed over from the control arm to the treatment arm

b) crossed over from the treatment arm to the control treatment

www.nice.org.uk
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c) received additional treatment on progression in the control arm

d) received additional treatment on progression in the treatment arm.

For (c) and (d), please also provide a breakdown (numbers and percentages) of the
treatment received by treatment arm.

Indirect treatment comparisons

A8.

A9.

Priority question: Please provide indirect treatment comparisons using the
unadjusted hazard ratios and standard errors, using the most up-to-date data
available for BREAK-3 and BRIM-3 (such as data from the recently published paper
by McArthur et al 2014). Please also provide the estimates for the adjusted hazard
ratios and standard errors using the most up-to-date data if the most up-to-date data
were not used in the manufacturer’s submission.

Itis stated in Table 35 (page101) of the manufacturer’s submission that the median
follow-up for BRIM-3 was 14 months. Please clarify the source of these data
(including page numbers).

Section B: Clarification on cost-effectiveness data

B1. Priority question: BREAK-3 trial results: Please provide the following time-to-event

Kaplan-Meier analyses using a different censoring rule, that is, patients still alive and
at risk should be censored at the time of data cut-off, and not the date the patient was
last seen or contacted. Re-analysis using a different censoring rule removes a known
form of bias (informative censoring) arising when patients still at risk at the time of
data cut-off are accorded a reduced exposure time (for example, when last seen,
rather than when the trial is terminated). This has the effect of causing the estimated
survival curve to dip sharply downward prior to the end of the survival plot, leading to
serious misfitting of parametric projective models.

The analyses required are:

a) Kaplan-Meier analysis of post-progression survival (PPS) for each trial arm,
and also for the crossover and non-crossover subgroups of the control arm
separately. The base case analysis indicates a substantial amount of survival
gain arising after a patient’s disease has progressed. Providing this data will
allow the ERG to assess the extent to which the model output is consistent
with the trial evidence.

b) Kaplan-Meier analysis of PFS for each trial arm using the most recent data
cut (as per A3 above);

www.nice.org.uk
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¢) Kaplan-Meier analysis of OS for each trial arm using the most recent data cut
(as per A4 above), and also for crossover and non-crossover subgroups
separately;

d) Kaplan-Meier analysis of post-crossover progression-free survival (PFS2) and
post-crossover overall survival (OS2) for crossover patients in the control arm.

B2. BREAK-3 baseline data: For both the dabrafenib and dacarbazine arms in BREAK-3,
please provide a table showing the number of patients in 5-yearly age bands (for
example, <44, 45-49, 50-54, etc) by sex (male, female).

Section C: Textual clarifications and additional points

CL1. Priority Question: The ERG received a disc of references from the manufacturer for
this appraisal. This included the Clinical Study Report for BREAK-3 and a report
prepared by Nicholas Latimer and Keith Abrams entitled ‘Adjusting for treatment
crossover in the BREAK-3 and METRIC clinical trials — Stage 1 feasibility analysis
results, February 2013 update’. Please provide guidance on the confidentiality status
of the information included in these reports and whether the ERG can quote from
these documents without marking them as confidential.

C2. Please confirm whether all the references previously received on the compact disc
can be quoted in the ERG report.

www.nice.org.uk






GSK Responses to clarification questions — NICE STA Dabrafenib: advanced/metastatic BRAF

V600

mutation positive metastatic melanoma: 4™ June 2014

Section A: Clarification on effectiveness data

Individual trials

Al. Priority question: Please provide the
protocols and statistical analysis plans for the
BREAK-3, COMBI-D and BRF113220 trials.

Provided as separate attachments.

A2. Table 23 (page 85) of the manufacturer’s
submission appears to have data for
dabrafenib monotherapy from BRF113220
(Part C) entered in the column for
dacarbazine from BREAK-3 (and vice versa).
Please confirm whether data was entered
incorrectly in the table.

Thank you for drawing our attention to this. We have provided a version of our submission where this has
been corrected.

A3. It is noted that the progression-free
survival (PFS) data for BREAK-3 are from the
pre-specified, initial data analysis of 19
December 2011. Please provide the PFS data
expressed as a hazard ratio (with confidence
intervals) and in absolute terms as medians in
months (with confidence intervals) from the
most recent data-cutavailable.

Our submission discusses PFS results from both the December 2011 data cut and a subsequent June 2012
data cut (see page 87 of our submission document). The indirect comparison and economic model utilise
PFS data from the June 2012 data cut. The June 2012 data cut was used for the final analysis of PFS for
BREAK-3.

A4. It is noted that even at the most recent
data-cut in the manufacturer’s submission,
the overall survival data from BREAK-3 are
immature. If subsequent overall survival data
have become available, please provide these
and re-calculate the RPSFT adjustment
accordingly.

A more recent data cut of OS has become available since we made our submission. Unadjusted ITT Kaplan
Meier data from a January 2014 data cut of BREAK-3 is provided below. This has not been adjusted for
cross over. A cross over analysis is planned for the final OS analysis of BREAK-3 (expected Q4 2014). GSK
are committed to providing NICE with this data once it is available.






A5. Please provide the absolute values in
months (with confidence intervals) for overall
survival estimated using the RPSFT model.

The medians were not reached because of the re-censoring involved in the RPSFT analysis. This re-
censoring was necessary to avoid informative censoring in the counterfactual survival times.

A6. It is stated on page120 of the
manufacturer’s submission that: “The
adjusted median overall survival for
dabrafenib within the Phase |l BRF113220
study was 448 days or 14.7 months (see Table
92). This provides a more robust estimate of
the overall survival benefit of dabrafenib”.

a) Please clarify if Table 92 is the correct table
cross-referenced by this text.

b) Please also clarify why this estimate is
considered to be more robust than the
estimate from BREAK-3.

a) There should not be a reference to Table 92. The BRF113220 study is discussed in more detail in
Appendix 10.13 of our submission.

b) We were not contrasting the unadjusted OS estimate for BRF113220 with the estimate from
BREAK-3. Our statement was intended to indicate that the adjusted overall survival estimate from
the BRF113220 study is more representative than the unadjusted overall survival estimate from
BRF113220 due to the latter being heavily confounded by cross over.

A7. For BREAK 3 and BRIM-3 please provide
updated numbers (and percentages) of
patients who:

a) crossed over from the control arm to the

These are provided for BREAK-3 (Dec 2012 data cut). 34% of patients crossed over from the control arm to
the treatment arm in BRIM-3 (Feb 2012 data cut). We do not have access to patient level data for BRIM-3.

Table 1. Details of crossover and additional treatment

BREAK-3, ITT (Dec 2012)






treatment arm
b) crossed over from the treatment arm to
the control treatment
c) received additional treatment on
progression in the control arm
d) received additional treatment on
progression in the treatment arm.

For (c) and (d), please also provide a
breakdown (numbers and percentages) of the
treatment received by treatment arm.

Crossed over from the control arm to the treatment arm (n, %) 36 (57%)
Crossed over from the treatment arm to the control treatment (n, %) 0
Received additional treatment on progression in the control arm (n, %) [NB: not including 13 (21%)
crossover]

Received additional treatment on progression in the treatment arm (n, %) 80 (43%)

Table 2. BREAK-3: treatments received post-progression (Dec 2012)

Ingredient GSK2118436 DTIC
(N=187) (N=63)

Any medication 80 (43%) 13 (21%)
IPILIMUMAB 38 (20%) 2 (3%)
DACARBAZINE 21 (11%) 2 (3%)
VEMURAFENIB 10 (5%) 9 (14%)
FOTEMUSTINE 12 (6%) 1(2%)
CARBOPLATIN 7 (4%) 0
PACLITAXEL 7 (4%) 0
LENVATINIB MESILATE 6 (3%) 0
TEMOZOLOMIDE 5 (3%) 1(2%)
Medication Not Coded 3 (2%) 1(2%)
CISPLATIN 3 (2%) 0
INTERLEUKIN-2 2 (1%) 0
INVESTIGATIONAL HUMAN MONOCLONAL ANTIBODY |2 (1%) 0
MITOGEN-ACTIVATED PROTEIN/EXTRACELLULAR|2 (1%) 0
SIGNAL-REGULATED KINASE (NOS)
MK-3475 2 (1%) 0
ANASTROZOLE 1 (<1%) 0






BLEOMYCIN 1(<1%) 0
CYCLOPHOSPHAMIDE 1 (<1%) 0
INVESTIGATIONAL VACCINES 1(<1%) 0
LOMUSTINE 1(<1%) 0
MEDICATION UNKNOWN 1(<1%) 0
VINBLASTINE SULFATE 1(<1%) 0
VINDESINE 1 (<1%) 0

0

VINDESINE SULFATE

1 (<1%)






Indirect treatment comparisons

A8. Priority question: Please provide indirect
treatment comparisons using the unadjusted
hazard ratios and standard errors, using the most
up-to-date data available for BREAK-3 and BRIM-
3 (such as data from the recently published paper
by McArthur et al 2014). Please also provide the
estimates for the adjusted hazard ratios and
standard errors using the most up-to-date data if
the most up-to-date data were not used in the
manufacturer’s submission.

The PFS endpoint is not confounded by cross over. The indirect treatment comparison (ITC) for
PFS presented in our submission utilises the latest data available for BREAK-3 and BRIM-3.

ITC of OS using unadjusted HRs

We have provided results for an ITC of overall survival using unadjusted HRs from the latest data
cut from BRIM-3 (Feb 2012) and from the Dec 2012 data cut from BREAK-3 (tables 3 and 4). This
has not been updated with the results of the Jan 2014 BREAK-3 data cut. Inclusion of the updated
data would not make a substantial difference to the interpretation of the ITC (i.e. that there is no
significant difference in overall survival between dabrafenib and vemurafenib). It is also more
appropriate to use the December 2012 data cut of BREAK-3 in the ITC as this is more comparable
with the BRIM-3 data in terms of median follow-up (see table 5 below). Furthermore we would
like to highlight the considerable bias associated with this analysis, as both the BREAK-3 and BRIM-
3 trials are confounded by a high proportion of patients switching to active treatment upon
progression.

Table 3. OS inputs for indirect treatment comparison of unadjusted OS data

ITC of OS using adjusted HRs

95% ClI
Datacut Treatment Control HR Lower Upper
BREAK-3 Dec 2012 Dabrafenib Dacarbazine 0.76 0.49 1.18
BRIM-3 Feb 2012 Vemurafenib Dacarbazine 0.76 0.63 0.93
Table 4. Indirect treatment comparison of unadjusted OS data
Dabrafenib (BREAK-3; Dec 2012) vs.
HR 95% CI
Vemurafenib (BRIM-3; Feb 2012) 1.00 0.62 1.62






The ITC for PFS presented within our submission utilises the latest adjusted data available for
BREAK-3 (Jun 2102) and BRIM-3 (Feb 2012).

The ITC for OS presented within our submission utilises the latest available adjusted data for
BRIM-3 (Feb 2012) and adjusted results from the Dec 2012 data cut for BREAK-3. We do not
currently have cross-over adjusted OS results for the January 2014 data cut so are unable to
update the ITC with this data. As stated above it is more appropriate to use the Dec 2012 BREAK-3
data as this is more comparable with the data from BRIM-3 in terms of the duration of follow up.
As for the ITC using unadjusted HRs, it is also unlikely that inclusion of this latest data cut for
BREAK-3 would alter the interpretation of the ITC (i.e. that there is no significant difference in
overall survival between dabrafenib and vemurafenib). A sensitivity analysis where a class effect
for OS and PFS is assumed has been provided in our submission.

Table 5: Comparison of data cuts

BREAK-3 Dec 2012

BREAK-3 Jan 2014

BRIM-3 Feb 2012

% Cross over 57% 58.7% 34%

Median follow up | 12.7 months 12.81 months 9.5 months
(control arm)

Median follow up | 15.2 months 18.56 months 12.5 months

(treatment arm)

Note: McArthur et al 2014 report the results of the Feb 2012 data cut of BRIM-3

A9. It is stated in Table 35 (pagel01) of the
manufacturer’'s submission that the median follow-
up for BRIM-3 was 14 months. Please clarify the
source of these data (including page numbers).

This is incorrect. Median follow up for the Feb 2012 data cut of BRIM-3 was 12.5 months for the
vemurafenib arm and 9.5 months for the dacarbazine arm. We have provided a copy of our
submission where this has been corrected.

Section B: Clarification on cost-effectiveness data

B1. Priority question: BREAK-3 trial results:
Please provide the following time-to-event
Kaplan-Meier analyses using a different

We understand that the conventional approach to censoring is to censor at last observation or
event. We are unaware of any examples where this alternative approach (censor at data cut off)
has been used for the purpose of informing economic evaluations conducted as part of a NICE






censoring rule, that is, patients still alive and at
risk should be censored at the time of data cut-
off, and not the date the patient was

last seen or contacted. Re-analysis using a
different censoring rule removes a known form of
bias (informative censoring) arising when patients
still at risk at the time of data cut-off are accorded
a reduced exposure time (for example, when last
seen, rather than when the trial is terminated).
This has the effect of causing the estimated
survival curve to dip sharply downward prior to
the end of the survival plot, leading to serious
misfitting of parametric projective models.

The analyses required are:

a) Kaplan-Meier analysis of post-progression
survival (PPS) for each trial arm, and also
for the crossover and non-crossover
subgroups of the control arm separately.
The base case analysis indicates a
substantial amount of survival gain arising
after a patient’s disease has progressed.
Providing this data will allow the ERG to
assess the extent to which the model
output is consistent with the trial evidence.

b) Kaplan-Meier analysis of PFS for each
trial arm using the most recent datacut (as
per A3 above);

c) Kaplan-Meier analysis of OS for each trial
arm using the most recent data cut (as per
A4 above), and also for crossover and
non-crossover subgroups separately;

appraisal.

We believe that the approach suggested may introduce bias in some instances. Whether this is the
case depends on the likelihood of events being observed during the period between the last
observation and data cut off.

For example, for PFS, events are not observable during the period between the last observation
and data cut off. Censoring at data cut off would therefore likely overestimate progression free
survival as it would be assumed that all subjects are at risk of progression, when in fact this is not
known. For PFS censoring at last observation is associated with less bias.

If events are observable during the period between the last observation and data cut off (as may
be the case for OS) the standard approach to censoring could result in bias as this would reduce
survival times for those who are known to be still at risk and could thus underestimate survival.
However, as discussed by Bagust and Beale (2013) the impact of the conventional approach to
censoring is that there may be sudden downward movements of the Kaplan Meier plot at the end
of the observed data (as a result of there being fewer patients at risk). These sudden downward
movements are not observed for the BREAK-3 OS Kaplan Meier data that informs the economic
model and is therefore not considered to be an issue for this particular data set.

For the reasons outlined above all requested analyses have been performed using the conventional
approach to censoring (i.e patients censored at last observation or event).






d) Kaplan-Meier analysis of post-crossover
progression-free survival (PFS2) and
post-crossover overall survival (0S2) for
crossover patients in the control arm.











a) A Kaplan Meier analysis for PFS2 is provided below (Jun 2012 data cut). OS2 is a repeat of
the analysis requested in B1C and is provided above.

Summary of Investigator-Assessed Kaplan-Meier Estimates of Progression-Free Survival
in the Crossover Phase

Crossover
GSK2118436
(N=35)
Number of Subjects
n 35
Progressed or Died (event) 24 (69%)






Censored, Follow-up ended 2 (
Censored, Follow-up ongoing 9 (2

Estimates for progression-free survival (Months) [1]
1st Quartile 3
95% Confidence Interval (2.7
Median 4.
95% Confidence Interval (4.1
3rd Quartile 6
95% Confidence Interval (5.6

B2. BREAK-3 baseline data: For both the
dabrafenib and dacarbazine arms in BREAK-3,
please provide a table showing the number of
patients in 5-yearly age bands (for example, <44,
45-49, 50-54, etc) by sex (male, female).

The requested data is provided below.

SEX: F
(N=250)
Age

n

18- <=24
(1%)

25- <=29
(1%)

30- <=34
(1%)

35- <=39
(6%)

40- <=44
(6%)

45- <=49
(7%)

50- <=54
(6%)

55- <=59
(2%)

60- <=64
(4%)

65- <=69
(1%)

70- <=74
(3%)

75- <=79

Summary of Randomized Subjects by Sex and Age Groups

Total

14

14

18

15

11

Dabrafenib

(BREAK-3) DTIC (BREAK-3)

(N=187) (N=63)
75 26
1 (<1%) 2 (3%)
1 (<1%) 2 (3%)
1 (<1%) 2 (3%)
11 (6%) 3 (5%)
12 (6%) 2 (3%)
17 (9%) 1 (2%)
12 (6%) 3 (5%)
3 (2%) 1 (2%)
6 (3%) 5 (8%)
1 (<1%) 2 (3%)
6  (3%) 1 (2%)
3 (2%) 2 (3%)






80- <=84 1 (<1%) 0 1
(<1%)
90- < 94 0 0 0
Summary of Randomized Subjects by Sex and Age Groups
SEX: M
Dabrafenib
(BREAK-3) DTIC (BREAK-3) Total
(N=187) (N=63)
(N=250)
Age
n 112 37 149
18- <=24 0 0 0
25- <=29 4 (2%) 1 (2%) 5
(2%)
30- <=34 6  (3%) 0 6
(2%)
35- <=39 8  (4%) 3 (5%) 11
(4%)
40- <=44 9 (5%) 3 (5%) 12
(5%)
45- <=49 8  (4%) 8 (13%) 16
(6%)
50- <=54 14 (7%) 7 (11%) 21
(8%)
55- <=59 16 (9%) 5 (8%) 21
(8%)
60- <=64 17 (9%) 3 (5%) 20
(8%)
65- <=69 13 (7%) 3 (5%) 16
(6%)
70- <=74 8 (4%) 2 (3%) 10
(4%)
75- <=79 5 (3%) 1 (2%) 6
(2%)
80- <=84 3 (2%) 1 (2%) 4
(2%)
90- < 94 1 (<1%) 0 1

(<1%)






Section C: Textual clarifications and additional points

C1. Priority Question: The ERG received a disc of references from
the manufacturer for this appraisal. This included the Clinical Study
Report for BREAK-3 and a report prepared by Nicholas Latimer and
Keith Abrams entitled ‘Adjusting for treatment crossover in the
BREAK-3 and METRIC clinical trials — Stage 1 feasibility analysis
results, February 2013 update’. Please provide guidance on the
confidentiality status of the information included in these reports and
whether the ERG can quote from these documents without marking
them as confidential.

The crossover report is pending publication and should be treated as
academic in confidence. The ERG can quote from the BREAK-3 clinical study
report which is not confidential. However, we would appreciate it if the ERG
could let us know what information they wish to use so that we can arrange
for this to be available as data on file in case of request.

C2. Please confirm whether all the references previously received on
the compact disc can be quoted in the ERG report.

The ERG can quote the references provided.







Appendix G - professional organisation statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Dabrafenib for treating unresectable, advanced or metastatic
BRAFV600 mutation-positive melanoma [ID605]

Thank you for agreeing to give us a statement 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 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| I (on behalf of the Therapy & Guidelines and

Skin Cancer sub-committees)
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)? Yes

- 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)? Yes, Consultant Dermatologist

- other? (please specify)






Appendix G - professional organisation statement template
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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 metastatic melanoma with a BRAFV600 mutation may be treated
with vemurafenib (BRAF inhibitor). Single agent dacarbazine is not commonly
used now for BRAF mutation positive metastatic melanoma. Patients may be
entered into a trial depending on their mutational status. At present, dabrafenib
is generally only available in centres participating in clinical trials. Other
treatments available are ipilimumab as second line, and all other agents such
as MEK inhibitors and anti-PD1 are generally only available as part of clinical
trials. Geographical differences are generally due to the availability of centres
with clinical trials.

Vemurafenib is the current BRAF inhibitor licensed for the treatment of
metastatic melanoma. The alternative BRAF inhibitor is Dabrafenib and this
has a similar toxicity profile except that it does not cause significant
photosensitivity but is linked to development of pyrexia and Grovers. No
combination treatment of a BRAF plus MEK inhibitor is licensed and available
at present for treatment of metastatic melanoma. There are some important
advantages of using combination therapies as side effects, especially skin
toxicity and development of secondary cancers such as cutaneous squamous
cell carcinoma, are reduced.

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?

Dabrafenib side effect profile is similar to Vemurafenib in that it can cause
development of second malignancies such as cutaneous squamous cell
carcinomas but these are generally easily managed by prompt surgical
excision. Dabrafenib has the advantage that it is not associated with
phototoxicity but is linked to development of Pyrexia and Grovers in a small
proportion of patients.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics?

Secondary care or specialist melanoma clinics, in a multi-disciplinary setting
with oncologists and dermatologists involved.
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Would there be any requirements for additional professional input (for example,
community care, specialist nursing, other healthcare professionals)?

Specialist cancer nurses will be needed to support the patients.
Dermatologists will also be required to support skin toxicity. Ophthalmologists
will need to screen for eye toxicity and gynaecologists will be needed to screen
for cervical pathology.

If the technology is already available, is there variation in how it is being used in the
NHS?
Only single agent vemurafenib is currently available.

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.

No national guidelines available at present.

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 medication is taken orally. Screening will be required as listed above.

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.

A BRAFV600 mutation will have to be identified as a pre-requisite of the
treatment. Stopping the medication is usually due to side effects.

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.
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The medication is only available at present in a clinical trial setting and
therefore 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?

Trials conducted multi-centre including the UK.

What, in your view, are the most important outcomes, and were they measured in the
trials?

Overall survival, disease-free intervals and side effect profile.

If surrogate measures of outcome were used, do they adequately predict long-term
outcomes?

What is the relative significance of any side effects or adverse reactions?

Side effects are very similar to Vemurafenib but there are differences as noted
above. Also in clinical practice patients who get a rash with one BRAF
inhibitor do not necessarily get it with the other and therefore having two
potential BRAF inhibitors available is important if one isn’t tolerated then you
can switch to the other.

In what ways do these affect the management of the condition and the patient’s
quality of life?

Treatment may not be tolerated if the side effects are moderate or severe.

Are there any adverse effects that were not apparent in clinical trials but have come
to light subsequently during routine clinical practice?

Medication not available in routine practice.

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.

Implementation issues
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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?

Availability to more patients.

Would NHS staff need extra education and training?
No, as similar drugs are already in use.
Would any additional resources be required (for example, facilities or equipment)?

No.

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.
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Thank you for agreeing to give us a statement 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 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: IR

Name of your organisation: Melanoma Focus
Are you (tick all that apply):

- aspecialist in the treatment of people with the condition for which NICE is
considering this technology? v

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? v

- 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)
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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?

The median survival of patients with metastatic melanoma is approximately 6
months. For many years, the cytotoxic agent dacarbazine was the mainstay of
treatment for unresectable melanoma but the response rate is only 5-15% with no
improvement in overall survival (OS).

Activating BRAF mutations are found in about half of patients with_advanced
melanoma. Vemurafenib, an inhibitor of mutant BRAF, was recommended by NICE
in December 2012 for the treatment of locally advanced or metastatic BRAF V600
mutation-positive melanoma (NICE TA 269). Its use is also accepted by the Scottish
Medicines Consortium. The update of the BRIM-3 trial of vemurafenib vs dacarbazine
(McArthur et al, 2014) showed that the response rate to vemurafenib was 57%,
median progression-free survival was 6.9 months, and median overall survival was
13.6 months. The most frequent toxicities were cutaneous squamous cell
carcinomas, abnormal liver function tests, joint pain, rash, sun sensitivity, nausea and
fatigue. Vemurafenib is currently the standard of care for patients with an activating
BRAF mutation.

Dabrafenib (Tafinlar; GSK2118436) is an inhibitor of the BRAF V600 protein kinase.
In May 2013, the FDA approved dabrafenib for the treatment of patients with
unresectable or metastatic melanoma with BRAF V600E mutation. The EMA has
also recommended dabrafenib for the treatment of adult patients with unresectable or
metastatic melanoma with a BRAF V600 mutation.

The BREAK-3 trial was a phase Il open-label crossover study in 250 patients with
BRAF V600E mutation-positive unresectable or metastatic melanoma who had not
received previous antitumour therapy, apart from interleukin-2 in the metastatic
setting. Patients were randomised 3:1 to dabrafenib 150mg bd (n=187) or
dacarbazine (n=63). The primary endpoint was progression free survival. On
progression, patients in the dacarbazine arm could cross over to treatment with
dabrafenib, which occurred in 56% of cases. PFS was 6.9 months in the dabrafenib
arm compared to 2.7 months in the dacarbazine arm (HR 0.37, 95% CI 0.24-0.58;
p<0.0001). The overall response rate was 52% for dabrafenib and 7% for
dacarbazine. The median overall survival was 18.2 months for dabrafenib and 15.6
months for dacarbazine (HR 0.76, 95% CI 0.48-1.21). The most common adverse
events with dabrafenib were hyperkeratosis (37%), headache (32%), fever (28%),
joint pain (27%), skin papilloma (24%), alopecia (22%) and palmar-plantar
erythrodysaesthesia syndrome (20%), photosensitivity (3%) and cutaneous
squamous cell carcinoma (5%).

The BREAK-MB trial was an open-label study with dabrafenib for patients with
BRAF-mutation positive melanoma who were not previously treated for brain
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metastases (A. n=89) or who had progressed on local treatments (B. n=83). The
primary endpoint was the proportion of patients who achieved an overall intracranial
response and was 39.2% in cohort A and 30.8% in cohort B. Median PFS was
3.7/3.8 months and overall survival was 7.6/7.2 months. Treatment-related adverse
events of grade 3 and above occurred in 22% of patients. 6% developed squamous
|| cell carcinomas. The most frequent serious adverse events included pyrexia (6%),
intracranial haemorrhage (6%; one treatment-related), & squamous-cell carcinoma
(6%).

The results of the Combi-D study of dabrafenib with trametinib or placebo were
presented at ASCO 2014. The response rate to dabrafenib monotherapy was 51%,
and median progression-free survival was 8.8 months.

It is our recommendation that dabrafenib be made available as first line treatment for
eligible patients with metastatic BRAF-mutation positive melanoma.We also
recommend that dabrafenib be available for patients responding to, but intolerant of,
vemurafenib beyond 2 months of initial treatment.

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?

This technology will only apply to patients with BRAF mutation positive tumours.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

This technology would be used in pre-existing specialist oncology clinics.

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?

Dabrafenib is currently available through the Cancer Drugs Fund for the treatment of
unresectable or metastatic melanoma with a BRAF V600 mutation and intolerance to
vemurafenib where all of the following criteria are met:

1. Application made by and first cycle of systemic anti-cancer therapy to be
prescribed by a consultant specialist specifically trained and accredited in the use of
systemic anti-cancer therapy

2. Advanced melanoma

3. BRAF V600E mutation

4.PSOor1l

5. Severe intolerance necessitating discontinuation of vemurafenib within 2 months of
initiating vemurafenib

6. An absence of disease progression whilst on full dose vemurafenib
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7. No other previous systemic therapy for the treatment of melanoma other than
vemurafenib

As it must be applied for on an individual basis, it should be being used within its
licensed indications.

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.

There are no published UK guidelines for the use of dabrafenib for metastatic
melanoma, as this is a new technology. The evolution of treatment algorithms comes
from clinical trials that use dabrafenib as a single agent or in combination.

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?

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.

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 clinical trials reflect clinical practice to a large extent, and this can be
extrapolated to a UK setting. Dabrafenib has not been studied in patients whose
performance status was 2 or worse, or in patients with moderate renal or liver
impairment. Such patients were studied in the vemurafenib safety study (Larkin et al,
2014) and vemurafenib was active in these patients, with no unexpected toxicities,
although progression-free survival was shorter than in patients whose PS was 0-1.
PFS was measured_in the BREAK-3 trial and is a good surrogate of outcome that
allows for crossover.

It is likely that dabrafenib will be better tolerated than vemurafenib, as it causes no
significant photosensitivity, and appears to cause less arthralgia and second skin
tumours. Monotherapy with BRAF inhibitors may be superceded by combination
treatment in the next few years, but combinations will not be suitable for everyone
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(e.q. for patients with refractory hypertension, heart failure, or certain eye conditions),
and dabrafenib would continue to be useful for these patients.

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?

Vemurafenib and dabrafenib have not been directly compared. It is possible that the
results of the Combi-D and Combi-V trials which share an arm (the combination of
dabrafenib and trametinib) will permit an indirect comparison. However, we can
compare the adverse events reported in the BREAK-3 trial with dabrafenib and in the
BRIM-3 study of vemurafenib.

Side-effects grade 2 and above:

Hyperkeratosis 14% v 6%

Arthralgia 6% v 21%

Squamous cell carcinomas 5% v 12%

Photosensitivity 0% vs around 40%

The vemurafenib safety study found similar results, including 31% photosensitivity
and 39% arthralgia.

There are not yet any adverse events that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice.

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.

The first results of the Combi-V trial of dabrafenib and trametinib vs vemurafenib are
awaited. The BREAK-1 and BREAK-2 trials were updated at ASCO 2014, but have
not yet been published.

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.
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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)?

The use of dabrafenib could be easily accommodated. NHS staff would not need
extra education and training.

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.

No adverse impact identified.







Nurses working caring for people with this condition were invited to submit a
professional statement to inform the above health technology appraisal.

Feedback from them suggests that there are no further comments to submit at this
stage on behalf of the Royal College of Nursing.

Thank you for the invitation to submit professional statement and we look forward to
participating in the next stage of the appraisal.

| would be most grateful if you could please acknowledge receipt.

[Insert footer here] lofl
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Thank you for agreeing to give us a statement 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 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: I submitting comments on behalf of the :
Name of your organisation: NCRI/RCP/RCR/ACP/JCCO

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)
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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 melanoma routinely have their BRAF mutation status
determined by genotyping of a previous tumour sample obtained at the time of
diagnosis. Just under 50% tumours harbour a BRAFV600 mutation. The majority of
these patients treated outside of a clinical trial will be offered vemurafenib as
standard of care.

Since NICE guidance in December 2012, vemurafenib is available across England
and Wales without restrictions.

Melanoma practice is currently evolving and the position of immunotherapy is
particularly noteworthy. Ipilimumab was approved by NICE (December 2012) for the
treatment of patients with advanced melanoma who have received prior systemic
therapy, irrespective of BRAF mutation status. Currently, ipilimumab is therefore a
‘2nd line’ treatment for BRAF mutant advanced melanoma patients. However, a first
line license was obtained in Europe in November 2013 and NICE submission is
pending. In addition, PD-1 inhibitors are being tested as first line treatment of
advanced melanoma patients and early phase trial data have reported high rates of
durable responses. Thus, immunotherapy is likely to be increasingly used a first line
treatment option for BRAF mutant advanced melanoma, with BRAF targeted agents
being used subsequently.

Conventional cytotoxic chemotherapy is now largely relegated to consideration after
BRAF targeted agents (BRAFi) and immunotherapy in these patients.

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?

While V600E is the most common BRAF mutation, other V600 mutations - K, D, R -
have all been identified. It is clear that patients with BRAFV600K mutant melanoma
also benefit from BRAFi.

BRAFi has activity in patients with brain metastases.

The sequencing of BRAFi and immunotherapy may be impacted by patient
characteristics such as perfomance status (PS), burden of disease and rate of
disease progression. In contrast to ipilimumab which is more likely to benefit good
PS patients with life expectancy of 12 weeks or more, BRAFi can salvage patients
with poor PS, high volume disease which is rapidly progressing. However, resistance
to BRAFi is inevitable and some patients progress too rapidly to benefit from
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immunotherapy. Hence, this is justification to consider immunotherapy as a first line
option.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

These biological agents should be prescribed by specialist melanoma oncologists
based in secondary care. Patients should be managed in specialist melanoma
oncology clinics and have access to specialist nurses trained in managing drug-
related side effects.

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?

Dabrafenib has been accessed in clinical trials conducted in specialist NHS centres
over the last 2-3 years. It is currently available in England via the CDF within the
licensed indication as well as additional specific criteria, for patients who are
intolerant of vemurafenib.

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.

These agents are not part of any specific UK clinical guidelines currently.

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?

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.

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
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measured in the trials? If surrogate measures of outcome were used, do they
adequately predict long-term outcomes?

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?

The BREAKS trial was conducted outside of the UK and convincingly shows that
dabrafenib is as active as vemurafenib, in terms of response rate and PFS/OS
hazard ratios compared with the standard arm, dacarbazine. It is noteworthy that the
control dacarbazine arm is rather atypical in having a higher PFS than anticipated,
but the HRs are comparable to the BRIM3 vemurafenib data.

The side effect profile of dabrafenib is slightly different to vemurafenib.
Photosensitivity rarely occurs with dabrafenib, although pyrexia is more frequent.
Both drugs generate skin lesions, which may vary from benign papillomas, to
keratoacanthomas and SCCs.

The BREAK MB phase Il trial confirmed that dabrafenib has activity in patients with
brain metastases.

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.

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.
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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)?

Specialist nurse and acute oncology team education regarding management of drug-
related toxicities. In particular, pyrexia associated with dabrafenib not normally a sign
of infection and myelosuppression is extremely rare, so there needs to be an
understanding that these patients are not at very low risk of neutropaenic sepsis.

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.

No issues
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Dabrafenib for treating unresectable, advanced or metastatic
BRAFV600 mutation-positive melanoma [ID605]

Please sign and return to:
[TAA], Technology Appraisal Administrator
Email: [TACommXXXX@nice.org.uk]
Fax: +44 (0)20 XXXX XXXX
Post: NICE, 10 Spring Gardens, London, SW1A 2BU

| confirm that:

e | agree with the content of the statement submitted by
NCRI/RCP/RCR/ACP/JCCO which | was responsible for compiling and
consequently | will not be submitting an additional personal statement.

Name: .......Dr Pippa Corrie

T
®
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Date: ..... 16 06 14
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Dabrafenib for treating unresectable, advanced or metastatic BRAFV600
mutation-positive melanoma [ID605]

Thank you for agreeing to give us your views on the technology and the way it should
be used in the NHS.

Patients and patient advocates can provide a unique perspective on the technology,
which is not typically available from the published literature.

To help you give your views, we have provided a template. The questions are there
as prompts to guide you. You do not have to answer every question. Please do not
exceed the 8-page limit.

About you

Your name: Gillian Nuttall

Name of your organisation: Melanoma UK

Are you (tick all that apply):

- an employee of a patient organisation that represents patients with the
condition for which NICE is considering the technology? If so, give your
position in the organisation where appropriate (e.g. policy officer, trustee,
member, etc) Founder and Key worker

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

What do patients and/or carers consider to be the advantages and
disadvantages of the technology for the condition?

1. Advantages

(a) Please list the specific aspect(s) of the condition that you expect the technology to
help with. For each aspect you list please describe, if possible, what difference you
expect the technology to make.

Improved prospect of quality, long term survival. There appears to be evidence of
improved patient outcomes and experience to Melanoma UK’s knowledge.

A highly innovative advance in treatment — One of the most innovate treatments in
recent years.

This appears to be an effective therapy.

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 this
treatment to all suitable patients.

(b) Please list any short-term and/or long-term benefits that patients expect to gain
from using the technology. These might include the effect of the technology on:

- the course and/or outcome of the condition

- physical symptoms

- pain

- level of disability

- mental health

- quality of life (lifestyle, work, social functioning etc.)

- other quality of life issues not listed above

- other people (for example family, friends, employers)

- other issues not listed above.

Melanoma UK has anecdotal evidence from patients that we speak to and support
that they have experienced astonishing results from this treatment. They feel that
they have benefited to an enormous extent. We have reports of patients with such
an improved quality of life that they have managed to return to normal life. This is
echoed by families of patients. Without this treatment, they have no hope and
mentally, this is tortuous for all concerned.

National Institute for Health and Care Excellence
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Single Technology Appraisal (STA)

What do patients and/or carers consider to be the advantages and
disadvantages of the technology for the condition? (continued)

2. Disadvantages
Please list any problems with or concerns you have about the technology.
Disadvantages might include:
- aspects of the condition that the technology cannot help with or might make
worse.
- difficulties in taking or using the technology
- side effects (please describe which side effects patients might be willing to
accept or tolerate and which would be difficult to accept or tolerate)
- impact on others (for example family, friends, employers)
- financial impact on the patient and/or their family (for example cost of travel
needed to access the technology, or the cost of paying a carer).

Whilst patients are aware that there might be certain side effects of the treatment, the
patients that | have monitored and spoken to, are prepared to acknowledge the side
effects and deal with them as and when they arise. The majority of patients that are
supported by Melanoma UK are willing to tolerate the side effects of most treatments
— in particular this one because they have seen other patients treated with it
responding so well. It is worth noting here, that the alternatives for most patients are
unthinkable. As far as any financial implications are concerned, most patients are
willing to undertake treatments at a financial risk — given that should the treatment
succeed, they might be in a position to return to full time employment in any event.

National Institute for Health and Care Excellence
Patient expert statement template
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3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

Not that | am aware of — but given what patients already know about this treatment,
there is a strong appetite for its use.

4. Are there any groups of patients who might benefit more from the technology than
others? Are there any groups of patients who might benefit less from the technology
than others?

This is not a question that | am able to respond to with any accuracy — this would be
easier answered by a medical expert.

Comparing the technology with alternative available treatments or
technologies

NICE is interested in your views on how the technology compares with existing
treatments for this condition in the UK.

(i) Please list any current standard practice (alternatives if any) used in the UK.

Dacarbazine
Ipilimumab
Vemurafenib (only for BRAF V600 mutation patients)

(i) If you think that the new technology has any advantages for patients over other
current standard practice, please describe them. Advantages might include:
- improvement in the condition overall
- improvement in certain aspects of the condition
- ease of use (for example tablets rather than injection)
- where the technology has to be used (for example at home rather than in
hospital)
- side effects (please describe nature and number of problems, frequency,
duration, severity etc.)

National Institute for Health and Care Excellence
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There is the issue of toxicity with use of dacarbazine — this can mean reduction in
guality of life for some patients. This has been alleviated somewhat with the
introduction of Yervoy in first line treatment. Both Yervoy and Vemurafenb have
issues with side effects.

(iii) If you think that the new technology has any disadvantages for patients
compared with current standard practice, please describe them. Disadvantages
might include:
- worsening of the condition overall
- worsening of specific aspects of the condition
- difficulty in use (for example injection rather than tablets)
- where the technology has to be used (for example in hospital rather than at
home)
- side effects (for example nature or number of problems, how often, for how
long, how severe).

We have only spoken to a small number of patients who have been treated with
Dabrafenib and overall we have not had any reports of serious adverse effects. We
have no reports of worsening condition, but that does not mean to say that this is not
an issue.

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

National Institute for Health and Care Excellence
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Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

Nothing to add.

Research evidence on patient or carer views of the technology
If you are familiar with the evidence base for the technology, please comment on

whether patients’ experience of using the technology as part of their routine NHS
care reflects that observed under clinical trial conditions.

NA

Are there any adverse effects that were not apparent in the clinical trials but have
come to light since, during routine NHS care?

National Institute for Health and Care Excellence
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Are you aware of any research carried out on patient or carer views of the condition
or existing treatments that is relevant to an appraisal of this technology? If yes,
please provide references to the relevant studies.

NA

National Institute for Health and Care Excellence
Patient expert statement template

Single Technology Appraisal of [insert long form title]
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Availability of this technology to patients in the NHS

What key differences, if any, would it make to patients and/or carers if this technology
was made available on the NHS?

I will be bringing a patient expert to the Appraisal who is better placed to speak about
this.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS?

| can only give information provided to me from patients who have received this
treatment and patients who wish to have this treatment should they need it in the
future. They have expressed their utter desperation for such a treatment to be made
available to them and respectfully urge the Committee to be pragmatic in their
approach to this treatment.

Are there groups of patients that have difficulties using the technology?

Any patient with other ilinesses such as leukaemia might be compromised but | could
not say medically for certain what difficulties they might face.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Other Issues

Please include here any other issues you would like the Appraisal Committee to
consider when appraising this technology.

Until very recently, advanced melanoma patients have had little hope of long term
survival. This new treatment is showing such promise and patients are reporting
longer survival than anticipated. | speak regularly to a patient who was given an
estimate of 6 months survival in 2012 and he is still alive. Melanoma is a brutal
disease and patients are desperate for any treatments that might give them longer
with their loved ones.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D - patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA) |

Dabrafenib for treating unresectable, advanced or metastatic BRAFV600
mutation-positive melanoma [ID605]

I am Sarah Garner, the mother and carer of Peter Garner. I have been nominated to
speak about my experiences of Dabrafenib by Melanoma UK.

I am not at all sure that I regard myself as a “patient expert” but I have had the
experience of watching my brave 14 year old son so ill with melanoma that I did not
expect him to see his 15" birthday, and yet he recently celebrated his 18",

In 2011 Peter was in hospital with extensive tumours in both lungs and throughout his
chest. He required oxygen and morphine which was administered by a patient
controlled pump.

He was no longer eating and struggled to even sit up in bed. He slept a lot of the time.
[ hardly left his bedside and my thoughts were turning more and more to hymns and
funeral arrangements.

We were lucky and were able to get dabrafenib on a named patient basis. 36 hours
after the first dose Pete said that he felt hungry and filthy and demanded a bath
followed by chips. 4 days later he came home and ten days after that he was back at
school full time.

He experienced no side effects and had an excellent quality of life. We were able to
take a family summer holiday in Finland cycling, swimming, rowing and bear
spotting,

15 months later resistance had built up but by then another treatment- not previously
available in the U.K. and certainly not to a 14 year old- was offered and again Peter
responded well.

Dabrafenib has allowed me to glimpse the adult in my youngest child and allowed his
three siblings to grow up with a much loved baby brother.

Pete is attending college studying for a BTEC in music. He always says “debrafinib
didn’t keep me alive- it allowed me to live”

He is still symptom free but remains stage 4 melanoma and is fully aware of what that
means, but he does not waste a second feeling sorry for himself.

In my opinion Debrafenib is a very important treatment for melanoma for four
reasons, and I think these are well exemplified by Peters story.





1. Melanoma: is often -discove
works very-quickly.

2. It produced no side effects.

3. Advances are being made all the time in the treatment of melanora, and though the
drugs effectiveness was not permanent it allows time for furthier treatments to be
developed. I understand that its effectiveness ian return after a bregk.

4. So many of the sufferers are young adults who will lose many years of life making
it especially important to snatch any extra time they can.






Sarah Garner — correction to personal statement

Para 4
Should begin

"He was no longer eating and could NO LONGER GET OUT
OF BED"

Para 10
Should read

Peter is still stage 4 melanoma but his disease has been stable
for 2 years now .He is fully aware of what that means and does
not waste a second

[Insert footer here] lofl





