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Executive Summary

Proposal under Assessment

Pembrolizumab (Keytruda) as monotherapy for the treatment of unresectable or metastatic melanoma
(Stage lll or V).

Objectives

The objective of this assessment is to assess the cost-effectiveness of pembrolizumab red with
dacarbazine as monotherapy for the treatment of unresectable or metastatic mela agelll or
V). This is a preliminary assessment as defined in version 2.2 of the on for

Pharmacoeconomic Analysis (PFPA).

Clinical Effectiveness Review

The main evidence used for this economic assessment is frQ "-¥

results

presented in the Robert et al. publication are from the first intg werall survival

results, which are from the second interim analysis.

Cost-Utility Analysis

A decision-analytic Markov model was constr
analysis was based on the methods descri
Analysis (PFPA), and was developed usi
Advisory Committee (PTAC) and its Cancer

advice<ramtbe\Pharmacology and Therapeutic
(CaTSoP).

KEYNOTE-Q06 (Robert, Sc irect comparison to dacarbazine using
evidence derived from the trl as et al (2011). Costs are estimated from the

n R
perspective of the fund i Wh I, vharmaceutical administration, pharmaceutical
distribution and medic ent ality of life scores are based on the NZEQ-5D. Costs

and benefits are djgtes HA unt rate for cost-utility analysis of 3.5%.

g" analysis that annual net costs exceed the supplier's proposed
xpeiditure cap, th in effect reducing the average net pharmaceutical cost per

eycle, and that DHB hospitals have sufficient infusion service capacity to
Iigible to receive funded pembrolizumab. Sensitivity analyses
natiefit uptake numbers, as well as effect size, health sector costs and

of pembrolizumab compared with dacarbazine for the treatment of
atastatic melanoma is estimated to be in the range o

The results of this cost utility

se'gssumed number of patients accessing treatment.

Budget Impact Analysis

PHARMAC staff note that the New Zealand Cancer Regisiry records the numbers of patients with
newly diagnosed melanoma and number of deaths attributed to melanoma up until 2012. However,
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due to the registry not capturing information on the progression of melanoma from one stage to
another, we have used mortality figures as a surrogate for the likely number of patients with stage Il
and IV disease and thus eligible to commence treatment with pembrolizumab each year (ie, we have
made the assumption that all those who die of melanoma would have late stage disease). PHARMAC
staff estimate this figure to be approximately 380 patients in 2016.For this analysis, we have used the
supplier's proposed confidential rebate structure. The incremental cost-utility estimate applies at the
date of any such listing; the budget impact numbers would have to be deferred appropriately. We
have assumed that there would be a backlog of an additional 20% of estimated first year patients that
would commence treatment in year 1, made up of patients already accessing pembrolizumab prior to
the date of listing either through private funding or compassionate access/clinical trials. have also
assumed that 60% of newly diagnosed patients who commence funded nt with
pembrolizumab would remain on treatment until disease progression or unacce ~ Thi

figure is based on data from the KEYNOTE-006 trial and includes those p

reminder of patients (40%) who do not respond to treatment
treatment after 4 cycles, as under the supplier's proposed
patients would not be eligible for an additional 4 cycles (3
treatment.

o
oy

s would commence
y DHB hospitals could

There is significant uncertainty about the rate at\
s take and duration of
ices needed to administer

pembrolizumab treatment. This is because thegé
treatment for existing patients. There is alsq %
expand specialist appointments, infusion gegvi
pembrolizumab for the potential number of
funding.

We estimate that the net D

Schedule for patients with ahoma stage Il or IV to be approximately

: : in the fifth year. This includes
associated non-pharmggetliiesa - 10spital budget such as compounding, scans,
infusion service costs, :

A840039 2.0 Page 3 of 35



DRAFT

1 Context

1.1 Proposal Under Assessment

Pharmaceutical
Pembrolizumab (Keytruda®)
50mg lyophilised powder for reconstitution per vial

Supplier
Merck Sharpe and Dohme (MSD)

p
&
Proposed Indication \@
Monotherapy for the treatment of unresectable or metastatic stage Il opilV (\/
N

melanoma. /,>

Dosing
2mg/kg by infusion every three weeks until disease progressjen-or unaccgptable k
tocity O &
Pharmaceutical Price SaA \

- per 50mg vial, before proposed confidential a te,

cap LDNYL D
Curmrent Treatment \)

Dacarbazine & {%

An application for the funding of pembr ab for the
melanoma stage Il and IV was receive i

I relevant minutes from these meetings are
included in Section 1.2

nsidered as part of PHARMAC's application of the
ing the funding application for pembrolizumab for
melanoma stage Il or IV — where cost-effectiveness is
Criteria.

The results of this-e
Decision Criteria ‘Gritgtie
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1.2 PTAC and Subcommittee minutes
1.2.1 Relevant PTAC minute, November 2015

1 Pembrolizumab for metastatic or unresectable melanoma stage lll or
v

Application

1.1 The Commitiee considered an application from Merck Sharpe and Dohme D) for the
funding of pembrolizumab (Keytruda) for the treatment of patients wit static or

unresectable melanoma stage Il or V.

Recommaeandation
1.2 The Committee recommended that pembrolizumab be funded f tr nt of metas §®

or unresectable melanoma stage Il or IV with low priority.

13 The Committee further recommended that it reconsider ing applicati mab
(Yervoy, Bristol Myers Squibb (BMS), including review, lishe W-up
data. Q

1.4 The Decision Criteria particularly relevant to thiere ion h needs of alf
eligible people in New Zealand; (iii) Thesa i j ling medicines;
therapeutic medical devices and related,prodi ings; (WhJThe clinical benefits

ability support services;
lget and the Government's

and (vi) The budgetary impact (i
edule.

overall health budget) of any clan

1.5 The Committee notéd O\ET i seen considered by its Cancer Treatments
Subconjmittee_ E

from this mee ghdation that pembrolizumab be funded for the

hpoma stage |1 or IV with low priority.

and has a very high incidence of advanced melanoma and

health need for effective new treatments. The Committee
rst in a new class of monoclonal antibody programmed cell
refopment for treatment of a range of cancers. Members noted that
hibitor o in late stage development, for example Bristol-Myers Squibb's
embers n at both nivolumab and pembrolizumab needed to be administered
avenously &very 2 or 3 weeks depending on the dosing regimen used.

.n a randomised phase Il study. Members noted that there were no studies
g pembrolizumah directly with dacarbazine, the currently funded melanoma treatment
Zealand.

col
in

%The Committee reviewed evidence from Keynote-001 (Hamid et al. N Engl J Med.
2013;369:134-44; Robert et al. Lancet. 2014;384:1109-17) which was an open-label,

multicentre, Phase | dose escalation study in patients with locally advanced or metaslatic

melanoma or non-small cell lung cancer. Members noted that this study enrolled several

cohorts with different dosing regimens (2 mg/kg every 3 weeks, 10 mg/kg every 2 weeks and

10 mglkg every 3 weeks) in both treatment naive and pre-treated populations.

1.9 The Committee noted that results of the primary efficacy measure in Keynote-001 of overall
response rate (ORR) varied across the dosing cohorts and patient populations examined.
Robert et al. reported an ORR of 26 % in a pooled analysis of ipilimumab-refractory advanced
melanoma patients freated with pembrolizumab at doses of 2 mglkg or 10 mg/kg every 3
weeks. Unpublished evidence provided by the supplier reported an ORR of between 31 and
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44% in iplimumab-naive patients across the dosing cohorts. Members noted that Hamid et al.
reported an ORR of 52% in the pooled population of ipilimumab-naive and pre-treated patients
receiving the 10 maglkg every 2 weeks regimen. Members noted that median progression free
(PFS) survival ranged from 3.3 months for ipilimumab-refractory patients freated with
pembrolizumab at 2 malkg every 3 weeks to 8.7 months for ipilmumab-naive patients treated
with pembrolizumab at 10 mag/kg every 2 weeks.

The Committee noted that pembrolizumab caused pruritus (itching) in approximately one
quarter of all patients and fatigue in approximately one third of patients, and 3% of patients
reported severe, grade 3, fatigue. Members noted that severe fatigue interferes with patient's
quality of lifz and activities of daily living, with patients needing to rest for more than half of the
day. Members considered that overall the toxicity profile of pembrolizumab appgared more

ipili i i iar of the studies

Committee reviewed evidence from Keynote-002 (Ribas et al. L
which was a randomised phase |l trial comparing two dosing
malkg or 10 mgfkag) given every 3 weeks with mvest[getﬂ
with unresectable stage Ill or stage IV melanoma refrag

inhibitor or both. Members noted that investigator:
plus carboplatin, paclitaxel, carboplatin, dacarbazi

the study) was 2.9 months in both of the
the investigator-choice chemothera
assessment was conducted at 12 me

Ssion-free survival was 34% (85% CI 27 to 41) in

compared with g I
% Cl 31to 45) in the 10 ma/kg group, and 16%

the pemhrohz

( Keynote-006 (Robert et al. N Engl J Med.
shdomised, controlled, phase Il study of pembrolizumab,

: ed that median PFS, the primary endpoint of the study, was 5.5 months
fab” 10 mglkg every 2 weeks), 4.1 months (pembrolizumab 10 mg/kg every 3
2.8 months (ipilimumab) respectively. Members noted that, based on 502 total

iBilimumab were 0.58 (95% Cl 0.46 to 0.72), P<0.001, for the two-weekly regimen and
% Gl 0.47 to 0.72), P<0.001, for the three-weekly regimen, Members further noted that
ian overall survival (OS) was not reached in any of the arms, but hazard ratios for death for

%he two pembrolizumab regimens were 0.63 (95% Cl 0.47 to 0.83), P<0.0005, and 0.69 (95%

1.16

A840039 2.0

Cl 0.52 to 0.90), P = 0.0036, compared to ipilimumab.

The Committee noted that response rates were 34% for pembrolizumab 10 mg / kg every 2
weeks arm (P<0.001 compared to ipilimumab), 33% for pembrolizumab 10 mg / kg every 3
weeks arm (P<0.001 compared to ipiimumab), and 12% for ipilimumab arm. Complete
responses were seen in 5%, 6% and 1.4% of these patients respectively. Members noted that
in the above 34%, 33% and 12% of patients who responded to treatment in each group,
responses were ongaing in 89%, 97%, and 88% respectively at the time of the analysis
(median follow-up of 7.9 months). Members considered that these results indicated that
between 30 and 32% of all patients treated with pembrolizumab at 10 mg / kg experienced a
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durable response within the time-frame of follow up in the report, i.e. response ongoing at 7.9
months median follow-up, with between 1 and 4% experiencing only a short term response and
the remaining two-thirds, between 66 and 67% of patients, having no response to
pembrolizumab treatment. The Committee noted that grade 3 to 5 severe adverse events
occurred in 13% and 10% of patients in the pembrolizumab groups compared with 20% in the
ipilimumab group.

The Committee nated that there was some evidence to suggest that patients positive for PD-L1
expression may benefit most from pembrolizumab, which may be useful for targeting this
treatment and improving its cost-effectiveness. However, members considered that the
evidence for such targeting was currently weak.

The Committee considered that the evidence from Keynote-006 was of g
quality and indicates that, at least in the short term, pembrolizumab 10 mg
efficacious and less toxic than ipilimumab. However, the Committee conside
possible to draw robust conclusions about the precise magnitude of hens
compared to dacarbazine by comparing the results from Keyn ; he ipilim
Phase 3 study (Hodi et al. N Engl J Med. 2010;363:711-23), beg ulatio

published from a randomised phase |l study comparing &
kg) plus dacarbazine with placebo plus dacarbazine ip
unresectable Stage Il or IV melanoma (Maio et al.
recommended that the Committee review thes

s with previqus.
201 5:3341949

The Committee noted ongoing studies exay i bitars, ipilimumab
and BRAF/MEK Inhibitor treatments, all et =

N4
inw efitemb §
Pembro meta %
Applicatjon %
e Subcommittee co d an application from Merck Sharpe and Dohme (MSD) for the

{updifg of pembralizumdb (Keylruda) for the treatment of patients with metastatic or
0 esedaWa stage lll or IV.
Ri m k

©

AB40038 2.0

mittee recommended that pembralizumab should be funded for the freatment of
m ¢ or unresectable melanoma stage Il or IV with low priority. The Subcommittee noted
ts low priority rating was influenced by the early evidence base, and consequent

eligible people in New Zealand; (i) The availability and suitabilify of existing medicines;
therapeutic medical devices and related products and related things; (iv) The clinical benefits
and risks of pharmaceuticals; (v) The cost-effectiveness of meeling health needs by funding
pharmaceuticals rather than using other publicly funded health and disability support services,
and (vi) The budgetary impact (in terms of the pharmaceutical budget and the Government's
overall health budget) of any changes to the Pharmaceutical Schedule.

Ertainty about pembrolizumab's longer term henefits and potential risks, as well as its very
high cost.
Q The Decision Criteria particularly relevant to this recommendation are (i) The health needs of all
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Discussion

54

55

5.6

5.7

5.10
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The Subcommittee considered that New Zealand had a very high incidence of advanced
melanoma and considered that there was an unmet health need for new treatments. The
Subcommittee noted that three other treatments for melanoma had been considered by it
and/or PTAC in recent years, namely, ipilimumab (Yervoy) for previously treated unresectable
(stage IlIC or stage IV) melanoma and vemurafenib (Ze boraf) and dabrafenib (Tafinlar) for
BRAF V800 mutation positive unresectable (stage IlIC or stage V) melanoma. Members nated
that to date PTAC had recommended all be declined primarily due to their very poor cost
effectiveness at the proposed prices. Members also noted a number of other new treatments
were in development for the treatment of advanced melanoma which would likel submitted
to PHARMAC in coming months.

intravenously.

The Subcommittee noted that the evidence base
studies; a phase I/ll study Keynote-001,

alfinvme 4 comprised 3
T *f ote-002 and a
emb at theré.are ne’studies comparing
g % mefanoma treatment in New Zealand.
Seen, partly publi h\y and, that Keynote-002 was not

c-.tory melanoma patients and a cohort of treatment naive
q provided unpublished evidence from all of the ipilimumab
v'this study. Members noted that various cohort and poaled
cohorts were undertaken.

= mmmitlee&!at results of the primary efficacy measure in Keynote-001 of overall
{ (ORR), varied across the dosing cohorts and patient populations examined, with

by Robert et al in a pooled analysis of ipilimumab-refractory advanced
eated with pembrolizumab at doses of 2 mg/kg or 10 mg/kg every 3 weeks
the unpublished evidence provided by the supplier of 31-44% ORR in
naive patients across the dosing cohorts. The Subcommittee noted that the 10
dosing regimen appeared to produce numerically higher response rates as
réed to the other two dosing regimens examined (2 mglkg Q3W or 10 mgkg Q3W).
ers noted that median progression free (PFS) survival ranged from 3.3 months for
ipilimumab refractory patients freated pembrolizumab at 2 mg/kg Q3W to 8.7 months for
ipilimumab naive patients treated pembrolizumab at 10 mg/kg Q2W.

The Subcommittee noted that pembralizumab treatment was associated with fatigue, pruritus,
and rash as well as a number of immune mediated side effects. Members noted that whilst the
majority of adverse evenls were grade 1 or 2 around 3% of patients reported grade 3 fatigue
which would impact on patients activities of daily living. '

The Subcommittee noted that Keynote-002 (Ribas, A et al. Lancet Oncol August 2015; 16:

908-18.) was a randomised phase 2 trial of patients with unresectable stage Il or stage IV
melanoma with ECOG performance status 0-1 and confirmed progressive disease within 24
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weeks after two or more ipiimumab doses and, if BRAFVB00 mutant-positive, previous
treatment with a BRAF or MEK inhibitor or both. Members noted that this study was not
provided by the supplier but considered this was a reasanable omission given the funding
application was primarily for funding of pembrolizumab for ipilimumab treatment naive patients,
Members noted that in this study 540 patients were randomly assigned (1:1:1) to
pembrolizumab 2 mg/kg (n=180) or pembrolizumab 10 mg/kg (n=181) given intravenously
every 3 weeks or investigator-choice chemotherapy (n=179) (paclitaxel plus carboplatin,
paclitaxel, carboplatin [eliminated with protocol amendment one], dacarbazine, or oral
temozolomida). Members noted that 86 (48%) of patients randomised to chemotherapy crossed
over to pembrolizumab treatment, with 46 randomly assigned to receive 2 mg/kg and 40 to
receive 10 mg/kg.

511 The Subcommittee noted that the primary endpoint was progressi

complete or partial response rates by central review, response du
overall response of complete or partial response until disea
Members noted that the median PFS as assessed by central re

the pembrolizumab groups compared with 2.7 months in the chemo

ratios of 0.57 (95% Cl 0.45-0.73) for pembrolizumab
10 mg.’kg compared with chem:}therapy (p=<0.00i

512 The Subcommittee noted that
25;372(26):2521-32) was a rand
unresectable stage Il or [V
more than one previous syste
were treatment naive). Me

C\K»

Jse
o % o Status 0-1 who had received no
seihdisease (approximately 65% of patients

investigator's decision to discontinue treatment,
f therapy. Members noted that the pembrolizumab
er than the 2 mg/kg Q3W dosing recommended on the
ing sought by the supplier for funding.

&dian progression free survival (PFS) the primary endpoint of
y, was 5 5 embrolizumab 10 mgkg Q2W), 4.1 months (pembrolizumab 10
Q3W) and 2.8 nths (ipilimumab) with hazard ratios for disease progression for

rollz s ipilimumab of 0.58 (95% Cl, 0.46 to 0.72; P<0.001) for the 2-week
% Cl, 0.47 to 0.72; P<0.001) for the 3-week regimen. Median overall
) ot reached in any of the arms, but 1 year survival rates were 74.1% ,68.4%
aspectively, with hazard ratios for death for the two pembrolizumab regimens of
A\Cl, 0.47 to 0.83; P<0.0005) and 0.69 (95% CI, 0.52 to 0.90; P = 0.0036) versus

The Subcommittee noted that the efficacy results reported for the ipilimumab arm of Keynote-
006 were somewhat better than reported in the ipilimumab Phase 3 study (Hodi et al N Engl J
Med 2010; 363:711-23), but considered that this may be due to Keynote-006 including pre-
treated and treatment naive patients, whereas in Hodi et al all patents were pre-treated.

515 The Subcommittee considered that overall there was good evidence that pembrolizumab had
some efficacy; however, members considered it was a very difficult application to consider as
the dlinical trials presented and analyses undertaken all had limitations. Members considered
that at this time there was only weak evidence to inform an estimate of the magnitude and
duration of benefit of pembrolizumab compared with currently funded treatment. Members
considered that the evidence was complex and rapidly evolving and that longer term evidence
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was needed to be more certain of the benefits and harms of this new class of treatment.
Members noted that whilst the current adverse event profile of pembrolizumab appeared
manageable the potential for longer term immune-mediated toxicities needed to be considered.
Members expressed some doubt about the supplier's conclusions regarding dose equivalence
across the range of doses examined in the various clinical trials, with some members
considering that there may be a dose effect favouring higher and more frequent dosing
regimens.

5.16 The Subcommittee considered that there was a significant discrepancy in the consumer and
media-reported view of the benefit of pembrolizumab and the available evidence. Members

considered that whilst there was a high unmet need for new treatment option melanoma
patients the pricing being sought was excessive given the current early, and infipnature of
the evidence and lack of certainty for its longer term benefit and potential ri noted
that the public pricing being sought by MSD was higher than it is.curl ving fo

pembrolizumab through its private cost share programme.
5147  The Subcommittee noled that the application for pembrolizum@k

i (
PTAC at its November 2015 meeting. ; g %
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1.3 Description of Condition and Patient Population

Melanoma is a malignant tumour of melanocytes; the cells that produce dark skin pigmentation.
Melanomas predominantly occur in skin, but can be found in other parts of the body, including the
bowel and the eye. Melanoma is less common than other skin cancers such as squamous and basal
cell carcinomas, however, it is the most aggressive.

New Zealand has the highest melanoma incidence rate in the world. Melanoma is the fourth most
common cancer in NZ. In 2008, 2,256 peaple were diagnosed with melanoma and there were a total
of 317 deaths from melanoma (202 in men, 115 in women). The majority of melanoma cases, around
70%, oceur in people aged 50 years and older. Melanoma rates in NZ are increasing; bépveen 1998
and 2008 the rates of melanoma diagnosis increased by 12 and 16 percent for males €t
respectively. The age standardised incidence rate of melanoma is approximately <\
non-Maori compared with M3ori, however, Maori have a significantly higher ri
with more advanced and aggressive disease compared with non-Maori.

The New Zealand Cancer Registry records the numbers of newly diagnosed

the progression of melanoma from one stage to another. This
figures as a surrogate for the potential number of patients wit

based on the current trend in Cancer Registry recor
of approximately 10 patients each year.!

1.4 Melanoma prognosis and

Early diagnosis and treatment is the key i
melanoma. The majority of patie ‘
however, some patients present beque

a ' ent with 5 year overall survwal rates around
ses of spontaneous remission have been reported in

te spontaneous remission of primary melanoma,
primary lesion, ranging from 3.7% to 15%. Complete
stases is less frequent at about 0.23%, corresponding to
ewiecki et af). The precise mechanism of spontaneous
o it is thought that some event triggers the immune system to produce a
Wesmts in regression of the melanoma cells. This stimulus may be

y other event that makes the melanoma cells unable to evade the

ent options for advanced/metastatic melanoma in New Zealand include
d/or surgery, immunotherapy, or chemotherapy treatment. Dacarbazine (also
he main chemotherapy treatment currently used in New Zealand; however, its

i &In numbers of deaths from malignant melanoma is likely a period effect, due to a combination of an
ect (population ageing) and a cohort effect (increasing incidence of melanomas in cohorts of people
ed to excess sunburn events etc in previous decades, now maturing). Our assumptions regarding patient
bers differ from the assumptions provided in the Supplier's modelling, which appears to have assumed a
atic prevalent numbers of deaths; by contrast, in our analysis we note death counts for malignant melanoma for
the years 2007 to 2011 have risen by 2% per year (faster than the average for the years 1998-2008), which is
consistent with international narratives around the increasing burden of malignant melanoma from aging effects.
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efficacy is limited. A pooled analysis of 23 randomised controlled trials indicated that the objective
response rate (ORR) for 1,390 patients receiving dacarbazine alone was 15.3%, with the majority of
these responses being partial (11.2% partial responses [PR], 4.2 % complete responses [CR]) (Lui,
Cashin ef al, 2007).

Where patients do respond to dacarbazine, responses are usually partial and of short duration, with
median response duration of four to six months. Long-term follow-up of patients treated with
dacarbazine indicates that overall only 1-2% of patients survive to six years, however, in the small
number of patients that achieve a complete response to dacarbazine long term survival rates are 31%
at 6 years (Hill, Krementz et al, 1984). Since dacarbazine monotherapy has not been inv igated in a
placebo-controlled trial, there is insufficient evidence to suggest an overall survi

dacarbazine. Dacarbazine is generally well tolerated, with the major side effect la@i and
vomiting. Bone marrow suppression is usually modest, and alopecia and fatigue age gniri: llowing
most patients to maintain relatively normal function while receiving therapy.

Immunotherapy with interferon alfa (or interleukin (IL)-2) has activity in sorfie nts withymetastatid

melanoma but is not routinely used because of its poor tolerability.

There is an unmet health need in New Zealand for mare effect]
advanced melanoma.

1.5 New treatments

There are a range of new targeted and immune_m reat

available, or are in development, for advanc . PTAC

funding applications for five of these medici i nt ye e
S)

vemurafenib (Zelboraf, Roche), ipilimuma
trametinib (Mekinist, Novartis).

that.figve recently become
oP have considered
olizumab (Keytruda, MSD)

afinlar, GSK/Novartis) and

t mutations on the BRAF gene that
oximately 40% of melanoma patients.
avenously, that targets CTLA-4, a protein

Vemurafenib and dabrafenib are ¢
regulates cell growth, such
Ipilimumab is a monoclona
receptor that down-regu
patient's own immune

The currently ava yMreatments suggest there is some clinical benefit over
currently fun da e tre ver, given the lack of adequate control arms in many of
the studie ss-over where eomtrol arms are used, the magnitude of this benefit has some
uncertainty.

al for trametinib (Mekinist) an oral small molecule inhibitor of
[ap signal regulated kinase 1 (MEK1) and MEK2 aclivation and kinase

melanoma or as monotherapy in patients who are intolerant to BRAF inhibitors
tors cannot be used. GSK submitted an application for trametinib and dabrafenib

@ietinib; this was considered by PTAC at its November 2015 meeting.

b date PTAC has recommended that vemurafenib, ipilimumab and dabrafenib all be declined,
drimarily due to uncertainty of magnitude of benefit and their very poor cost effectiveness at the
proposed prices.
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As at 1 November 2015, ipilimumab, dabrafenib and trametinib are funded on the PBS in Australia,
vemurafenib is not.

1.6 Other New treatments
1.6.1 Programmed cell death (PD-1) inhibitors
Two PD-1 inhibitors have been approved overseas for use in advanced melanoma; nivolumab

(Opdivo, Bristol-Myers Squibb) and pembrolizumab (Keytruda, MSD). Like CTLA-4, PD-1 down-
regulates the immune system, PD-1 inhibitors like nivolumab and pembrolizumab block PD-1 thus

melanoma within the next quarter. BMS is currently conductin
ipilimumab and we understand that MSD has partnered with s

pembrolizumab combined with various other novel, and existi
1.7 Pharmaceutical Under Assessme

Based on preliminary Phase | data, pembrolizumah.w
the FDA in September 2014 for the treatment
and disease progression following ipilimumab
(i.e. second line treatment) at a dose of 2 e
n and preliminary clinical evidence
improvement on a clinically significant

g @ e FDA approved use of pembralizumab for
st 2078 BMS submitted an application for first line

e TGA in April 2015 for both first and second line

‘\ ;I metastatic melanoma. Australia was the first country in the
. The ¥

Pembrolizumab wag

tfreatment of 3\
world to h :
pembrolizum

nt
li GA approved the dose of 2 mg/kg every 3 weeks dosing of
PerfiBro was e he EMA in July 2015 for first and second line treatment of patients
egséotable ar melanoma at a dose of 2 mg/kg every three weeks.
eds

r 2015 to market pembrolizumab in New Zealand as monotherapy for the freatment of
le or metastatic melanoma in adults. The Medsafe datasheet details the recommended

S
s
g to be 2 mglkg administered intravenously over 30 minutes every 3 weeks; and that patients
3 be treated with pembrolizumab until disease progression or unacceptable toxicity.
Prior to Medsafe approval some NZ patients had been treated with pembrolizumab within the context
of clinical trials, or MSD's early access programme for patients who had failed ipilimumab treatment

with treatment duration limited to maximum of 24 months, however, as ipilimumab is not funded in NZ,
we undetstand that few NZ patients have accessed pembrolizumab through this route.
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Following approval of pembrolizumab by MedSafe, MSD launched a cost share programme (CSP) for
private use of pembrolizumab in New Zealand. Patients enralled in the programme pa
-per 50mg vial of pembrolizumab, and receive some free cycles of treatment from MSD.

1.7.2 Supplier's application

The supplier has applied for funding of pembrolizumab subject to the following proposed Special
Authority criteria:

Initial Application only from a relevant specialist or medical practitioner on the recom dation of a
relevant specialist. Approvals valid for maximum of 4 treatment cycles:

1. The patient has metastatic or unresectable melanoma stage |lI

Renewal only from a relevant specialist or medical practitioner on the re
specialist. Approvals valid for 3 months where radiological assessment uding CT s
indicates melanoma has not progressed.

Note: Some patients may experience pseudo-progression whic

ote that the
s, nor do they
funded. This is
unding would all be

ded.
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2 Effectiveness Review

2.1 Literature Search Strategy

An opportunistic literature search for randomised controlled trials, review aricles, meta-analyses,
guidelines and economic analyses of pembrolizumab for melanoma was conducted by PHARMAC
staff on 17 November 2015. Further searches were done to find trials comparing ipilimumab to
dacarbazine.

The following websites were also searched:

s National Institute for Health and Care Excellence (UK): hitp:/www. nice.org.t
« Canadian Agency for Drugs and Technology in Health: http: ;
s Scottish Medicines Consortium: http://www.scottishmedicines.org.
Australian Pharmaceutical Benefits Scheme:

The literature search undertaken by PHARMAC staff was s
supplier in its funding application.

Independent expert clinical advice was provided b
Committee and its- Cancer Treatments Subcommith
2015 and 18 September 2015 respectively.

2.2 Summary of evidence revi

The evidence base for pembrolizyma 3 etastatic melanoma comprises 3
studies; One phase | study, KEY} - i asé 1l study, KEYNOTE-002, and one

form and the supplier h

studies comparing pe
dacarbazine, in freatm patien ' resectable/metastatic melanoma. KEYNOTE-001 has
(Ol
e f

only been partly i d KEYNOIE enrolled patients who had been pre-treated with
ipilimumab anehif 00 D v, previous treatment with a BRAF or MEK inhibitor or
both. A su fthg evidence a rom these studies is provided below.

amid. Robert et al (2013) and Robert, Ribas et al (2014).

en-tebel, multicentre, Phase | study in patients with locally advanced or

KEYNQTE-0 rt puby

dtatip mela a\o CLC, it used of various pembrolizumab dosing regimens including 2
/ 0 mg /kg every 2 weeks and 10 mg/kg every 3 weeks, treatment was
i ntil se pragression, intolerable toxicity, or consent withdrawal. Through a series of
dy evolved into four Phase ll-like melanoma sub-studies, known as Parts B1, B2,

ry endpoint of the study was overall response rate (ORR) and safety; the secondary
include progression-free survival (PFS), overall survival (OS) and duration of response.

&trial was initially designed as a dose escalation study in patients with advanced malignancy, and

as the first in-human study for pembrolizumab. This part of the study is now called Part A. As
several patients in this study with melanoma had an objective response to treatment, the study was
expanded to evaluate efficacy in melanoma in Part B (now Part B1 of the study). Part B1 was non-
randomised and enrolled both ipilimumab treated and ipilimumab naive patients, 57 patients received
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10 mg/kg every 2 weeks, 56 received 10 mg/kg every 3 weeks and 22 received 2 mg/kg every 3
weeks.

Part B2 enrolled ipilimumab refractory patients while part B3 enrolled both ipilimumab treated and
ipilimumab naive patients, where patients were randomised to treatment with either 10 mglkg every 2
(n=123) or 3 weeks (n=125). Part D was conducted in patients who were naive to ipilimumab
treatment, randomising patients to treatment with either 2 mg/kg every 3 weeks (n=51) or 10 mg/kg
every 3 weeks (n=52),

KEYNOTE-001 — Part B [pilimumab naive and

Rabert et al (2013)

This publication reported outcomes from 1 pambrolizumab. The initial cohort
of patients who were enralled receiv ) Q-mntte intravenous infusion, every 2
weeks at a dose of 10 mg/kg; pati i i aPerts in Part B received pembrolizumab
every 3 weeks at 2 mg/kg or effia soncurrent cohorts without randomisation.

Treatment was continued { confirmed, unacceptable toxic effects
developed, or consent w ; tive of this study was to evaluate the safety
profile of pembrolizumaly; dafy€Ad point was a preliminary analysis of the antitumor

activity of pembrolizum

those who had no

Data from attefits with n% who were enrolled and treated according to protocol

amendmen / 5nd Q4 were usdd for the analysis of adverse events. Of the 135 patients, 117
iogra y meastiableadisease were included in the efficacy analysis of responses

to€entral review:

S92

tients had received prior treatment with ipilimumab and 87 had not.

© received at least one dose of pembrolizumab,", 79% reported drug-related
any grade, and 13% reported grade 3 or 4 drug-related adverse events.

requently but were of low grade in more than 95% of the cases, Rashes and pruritus
ed in 21% of the patients; grade 3 or 4 pruritus was reported in 1% of the patients, and
e 3 Or 4 rash in 2%. Diarrhoea was reported in 20% of patients, with a single case of grade 3
ent-related diarrhoea reported. Treatment-related pneumonitis was reported in 4% of the
atients, Grade 3 ar 4 elevations of aminotransferase levels were reported in 1% of the patients. Two

I Pembrolizumab was formerly named lambrolizumab (MK-3475) and this is the drug name used in this paper
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cases of grade 3 renal failure were reported. Both cases were potentially immune-mediated, and the
patients’ renal function improved with glucocorticoid therapy along with the discontinuation of
pembrolizumab. Hypothyroidism was reported in 8% of the patients and was effectively managed with
thyroid-replacement therapy.

The overall response rate during receipt of therapy, across all doses, on the basis of assessment by
the investigator according to immune-related response criteria was 37%. The confirmed response rate
across all doses, as assessed by central review according to RECIST, was 38% (44 of 117 patients).
The median progression-free survival among the 135 patients, as estimated with the use of a Kaplan—
Meier analysis, was more than 7 months. The esfimated median overall survival had, not been

reached.

KEYNQTE-001 — Ipilimumab-refractory patients (published in Robert, Ribas et al (2

This publication report outcomes from 173 patients refractory to ipilimum 0 enrolled &"9
KEYNOTE 001 and randomised to receive pembrolizumab 2 mg/kg (n ery™3 weeks or |0
mglkg (n=84) every 3 weeks. The authors report that the first 60 patie
2:1 ratio to treatment with pembrolizumab at 2 mglkg every 3 w
administered intravenously over 30 min. The sample size wa
achieve a final randomisation ratio of 1:1, the subsequent 1
2:3 ratio to pembrolizumab 2 mg/kg or 10 mg/kg. Any additi
1:1 ratio.

This publication reported ORR of 26% for both dosi
group and 20 of 76 in the 10 mg/kg group. Med|
(95% CI 12-38) for the pembrolizumab 2 mgf!
10 mg/kg group (HR 0-84, 95% CI 0-57
related response criteria, median PFS was S i

&’investigator using immune-
umah 2 mg/kg group and 35
all survival at 1 year (proportion of
fzumab 2 mg/kg group and 63% (51—

{Rg droNp
8 & & grade in the 2 mglkg and 10 mg/kg groups
pricitu§ (23 T26%] vs 16 [19%]), and rash (16 [18%] vs 15
i ". DE
i;

yatients in the 2 mg/kg pembrolizumab group, was the
E-002: %%;zanov et al (2015)

do phase |l trial of patients with unresectable stage Il or stage IV melanoma with
status 0-1 and confirmed progressive disease within 24 weeks after two or more

es and, if BRAFV600 mutant-positive, previous treatment with a BRAF or MEK
botHh.

patients were randomly assigned (1:1:1) to pembrolizumab 2 mg/kg (n=180) or pembrolizumab
/kg (n=181) given intravenously every 3 weeks or investigator-choice chemotherapy (n=179)
naclitaxel plus carboplatin, paclitaxel, carboplatin [eliminated with protocol amendment onel],
dacarbazine, or oral temozolomide). Patients in the chemotherapy group with documented and
verified disease progression at or after week 12 who met the relevant eligibility criteria could cross
over to receive pembrolizumab after a washout period of at least 28 days from the last dose of
chemotherapy; patients who crossed over were randomly assigned to one of the two pembrolizumab
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doses in a double-blind manner. Pembrolizumab was continued until disease progression,
unacceptable toxicity, consent withdrawal, physician decision, or other reason.

As of the 12 May 2014 data cut-off date, median follow-up duration was 10 months (IQR 8- 2). Of the
179 patients allocated to the chemotherapy group, 86 (48%) crossed over to pembrolizumab
treatment, with 46 randomly assigned to receive 2 mg/kg and 40 to receive 10 mg/kg.

The paper reports that the primary endpoint at the second interim analysis was progression-free
survival defined as the time from randomisation to first documented disease progression per RECIST
v1.1 by independent central review or death from any cause, whichever occurred first Secondary
endpoints included objective response rate, complete or partial response rates as sed per

RECIST v1.1 by central review, response duration, the time from best overall respo te or

partial response until disease prograssion; and safety.

Authors reported that based on 410 total progression-free survival eve T V1.1, cey

review), the study met the pre-specified criteria to show significant impr in‘progression-fie
lizum

survival, with hazard ratios (HRs) of 0-57 (95% CI| 0-45-0-73) for pe 2 mg
(95% CI 0-39-0-64) for 10 mg/kg compared with chemotherap 01 for b@
PHARMAC staff note that median progression free survival as pal T
months in both of the pembrolizumab groups compared
treatment group. Pembrolizumab significantly improved prag
investigator review, with a larger treatment effect for pe % !

curves. Authors noted that possible investigator biag\ 2 iahmi i

greater effect size as compared with central review resylts.

On independent central review, 38 (21%) pai i pem oimabh 2'mg/kg group and 46 (25%)
as Cl ) ehia, compared with eight (4%)

in the 10 mg/kg group responded to treat

in the chemotherapy group (p<0.0001 for ea rolizyn chemotherapy)

EORTC QLQ-C30 global health and qualit e~gCores were similar across all three
treatment groups.

The authors considered that, gh powered to assess the equivalence of the
two pembrolizumab doggs, thewrs ggest a significant, clinically meaningful, difference
between the doses, thehefe ini ctive pembrolizumab dose of 2 mg/kg given every 3

o

a wi (& pérformance status 0-1 who had received no more than one previous
nced disease (approximately 65% of patients enrolled were treatment-
tient e randomised in a 1:1:1 ratio to receive pembrolizumab (at a dose of 10 mg
weight) every 2 weeks (n=279) or every 3 weeks (n=277) or four doses of
mg per kilogram) every 3 weeks (n=278). Pembrolizumab was administered
ver a 30-minute period and continued until disease progression, the onset of
le side effects, an investigator's decision to discontinue treatment, withdrawal of patient
ent, 'or 24 months of therapy. Patients with confirmed complete responses who received
olizumab for at least 6 months could discontinue therapy after receiving at least two doses
gyond the determination of complete response. Ipilimumab was administered intravenously over 80-
minute period and continued for four cycles or until disease progression, the onset of unacceptable
side effects, an investigator's decision to discontinue treatment, or withdrawal of patient consent.

KEYNBTE-00 i t al (2015)
domi d, phase lll study that enrolled patients with unresectable stage Ill or
th

p). 834
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Primary end points were progression-free and overall survival. Secondary end points included
objective response rate (defined as the percentage of patients with complete or partial response
accarding to RECIST ciiteria), duration of response and safety.

The protacol specified the performance of two interim analyses; the first after at least 260 patients had
disease progression or died in all study groups and all patients had been followed for at least 6
months, the second was to be performed after at least 290 patients had died in all the study groups
and all patients had been followed for at least 9 months or when the minimum follow-up duration was
12 months, whichever occurred first. After the first interim analysis (data cut-off September 2014) the
trial's data and safety monitoring committee reviewed the results and recommended confinuing the
study as planned and unblinding the results to select representatives of the stug ponsor for
regulatory purposes. After the second interim analysis (data cut-off March 2018), t 2
monitoring committee recommended that the study results be un-blinded and, p
made available to patients with disease progression in the ipilimumab group.
Robert et al publication are from the first interim analysis, except for ove
the second interim analysis.

The mean duration of exposure to treatment was 164 days amongdpétig iving ab
every 2 weeks, 151 days among those receiving pembrolizuprgk j d ays for
those receiving ipilimumab.

The median duration of follow-up at the time of data ¢ ime point median
progression free survival (PFS) was 5.5 months (Qe 2 weeks), 4.1

28 Hi ) in the three arms
perphrol ersus ipilimumab were
'm 58 (95% Cl, 0.47 to 0.72;

i Q ( ed in any of the treatment

\.%.-_ ely. One-year estimates of -

ery 2Aveeks (hazard ratio (HR) for death

o 0.83; P<0.0005), 68.4% for those

smpared with the ipilimumab group, 0.69;
¢ceiving ipiimumab. Kaplan-Meier Estimates

95% Cl, 0.52 to 0.90; P = 0.08
of PFS and OS are sho
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Ipilimumab

The incidence of treatment-related adverse events of grade 3 to 5 severity was lower in the
pembrolizumab groups (13.3% and 10.1%) than in the ipilimumab group (19.9%). The most common
treatment-related adverse events of any grade occurring in the both the pembrolizymab and

1.8%, respectively).

Grade 3 to 4 events that were reported in more than 1% of ipili

(7.0%) and inflammation of the pituitary gland (i.e. hypophysit
hyperthyroidism were more frequent in the pembrolizumab
were more frequent in the ipilimumab group.

The authors concluded that pembralizumab prolong

and had less high-grade toxicity than ipilimumab i ma.
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3 International Recommendations |

3.1 Summary of International Economic Analyses

PHARMAC staff searched for evaluations published by international agencies as these may provide
useful insights regarding consideration of the supplier's applications for funding in other jurisdictions.
PHARMAC staff note that these international recommendations relate to funding legislation,
populations, prices, and treatment comparators that are not comparable to the New Zealand situation.

Pharmaceutical Benefits Advisory Committee
The Pharmaceutical Benefits Advisory Commiitee (PBAC) in Australia recommendéd<s arch

Advisory Committee, 2015) .

UK National Institute for Health and Care Excellence

In August 2015 the UK's NICE issued technology appraisal guida ab
as an option for treating advanced (unresectable or metastatis after the
p a‘BRAF or

NICE is continuing to evaluate pembrolizumab for tr
with ipilimumab. The NICE technology appraisal
2016.

Scoftish Medicines Consortium

The Scottish Medicines Consortium mmended pembrolizumab as
: e tastatic) melanoma in adults who

have not been previously treat 2 mglg every three weeks.(Scottish

Medicines Consortium, 2015

The SMC does not ho 8 nembfrolizumab in patients previously treated with
ipilimumab.

We note that SMC @w 8,15 | at there are discounts received via the Patient Access
Scheme, whj proves the cost ess of pembrolizumab.

Economic Analysis
evaluation from the supplier, MSD. The following table summarises

Madzl inputmss-ﬁmplion Details PHARMAC Comment

>Ty% A W Cost-utility analysis Appropriate

etpepulation Patients with advanced Appropriate
melanoma who are untreated
previously with ipilimumab

iné herizon & cycle 5 years base, can be run up to Lifetime cycle length is recommended by
ngth 40 years. PHARMAC. \Weekly cycles are short enough to
capture important events.

1 week cycle length
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Details

PHARMAC Comment

Comparator

Ipilimumab

The appropriate comparator in New Zealand is
dacarbazine. As no trials directly comparing
pembrolizumab with dacarbazine in the
treatment naive population have been reported,
an indirect comparison is needed.

Treatment regimen
(including dose)

Pembrolizumab dose of 2mglkg
Q3W until disease progression
and ipilimumab dose of 3mg/kg
Q3W for four cycles

Appropriate

A@/) (]

Efficacy

Pembrolizumab efficacy based
on results from KEYNOTE-001.
The maodel was built before
publication of KEYNOTE-006.

Ipilimumab efficacy based on
the MDX010-20 trial (Hodi et al
2010)

At the time the model was_bujit this was'the mosf\
current data. Howev i nigdirect
comparison with ipi valid availa b
evidence was incl * .

Health states and model
structure

Progression free;
Post-progression;

Death

LS,

Key Assumptions and
inputs

an the persistence of lower death
bability beyond trial end, all assumptions are
stated and reasonable.

All relevant statistically significant clinical events
have been included in the base-case analysis
including adverse events.

Data incorporated into model appropriately.

Probability values calculated appropriately.

Cycle length is short enough that half-cycle
correction is unneeded.

AB40039 2.0
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Details

Quality of life weights from Hodi
et al EORTC measurements,
mapped onto EQ-5D, with UK
weights from TA268
(ipilimumab).

Sensitivity values from Hodi SF-
36 mapped to EQ-5D and
Beusterien et al 2009,

Adverse events QoL loss
included in weights.

PHARMAC Comment
Values tasted in sensitivity.

Utility values used appropriately and
implemented correctly in model.

New Zealand weights not used.

X

Pharmaceutical cost

Net Pharmaceutical cost
calculated correctly based on
proposed rebate and

expenditure cap. -

Pharmaceutical ¢

Icu\l@ appropnaléj(?

Non-pharmaceutical cost

Administration, specialist and
palliative care costs have been
included.

Administration and specf{ft\%

< :

K&a a is taken from DRGs.

o =3 |ncluded
nt costs are
t these are and

*’%

note that the cost of grade 3+ dyspnea and
docrine disorders have been assumed to be
ZEro.

Discount rate

Appropriate rate used.

Results

Only point estimate included

Model structure and costing is reasonable;
however, excludes some costs and comparator
is inappropriate.

e‘

s@s‘ it Em’alym\\

\\
itivity analysis done on time
horizon, dosage, discount rate

and cholce of fitting.

Discount rate sensitivily is appropriate and done
as specified in the PFPA.

)Repo

\-._/

Report is relatively thorough.
Explanation of the derivation of
some costis is missing.

Comparator is different from that used in New
Zealand.

A840039 2.0

Page 24 of 35



DRAFT

4 Economic Analysis

4.1 Scope of Analysis

4.1.1 Decision Problem and Perspective

PHARMAC staff have undertaken a preliminary cost-utility analysis to estimate the cost per QALY of
funding pembrolizumab for patients with unresectable or metastatic (Stage Il and IV) melanoma. The
levels of analysis are described in the Prescription for Pharmacoeconomic Analysis (PFPA).

/ cision

This analysis was conducted from perspective of the funder, with regards to PHAR

Criteria.

4.1.2 Target Population

The target population for this analysis was defined as treatment naive patfents With unr able
metastatic (Stage Ill and IV) melanoma.

4.1.3 Comparator

PHARMAC staff are not aware of any frials (reported or [egi
mbrgéizu . he
& gatment strategies. This model uses

was chosen as it is significantly beyond the life

arkov cycle was 3 weeks, as all three treatments

ab) are administered as 3-weekly treatment cycles. All
at 3.5% as specified in the PFPA.

Therefore, the comparators used in the analysi
ipilimumab is not funded in New Zealand, it has

to enable indirect comparison between daca
are described in section 4.2.4 below.
4.2 Economic Model

A Markov model has been constryct
data derived from KEYNOTE-
overall survival for pembroli

4,21 Time Horizon
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4,2.2 Model Structure

The Markov madel included the following health states:

. Progression-free survival;
. Progressed disease;
. Death

A branch of the Markov model is included below:

not aware of any trials (reported or registered) comparing pembrolizumab with
treatment naive unresectable or metastatic (Stage Il and IV) melanoma
efore our analysis has used the hazard ratios for pembrolizumab to ipilimumab from

fhahrashel al, 2011). These hazard ratios are shown in the table below:
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Progression

Death 0.69 072 0.497

The reason that hazard ratios have been used instead of directly using the Kaplan-Meier survival
curves is that the ipilimumab control arm in KEYNOTE-006 had a significantly higher
than has been observed in previous ipilimumab trials including (Robert, Thomas et
made direct comparison using the Kaplan-Meier survival curves likely to overst epefit of
pembrolizumab.

4.3 Health-Related Quality of Life

The utility values included in the analysis were obtained using the New Zeala
descriptions were informed by PTAC and CaTSoP members, and the sypj

staff note that symptoms in Stage 4 melanoma can vary widél
diagnosed after a scan, there may be no symptoms at all, and4
has spread. However, people with stage.4 melanoma may
(British Association of Dermatologists, 2015).

NZ tarifi-2 EQ-5D weights were applied to the gen 1 uality of life scores.
The EQ-5D scaring of the states and the cori ] &

Health State EQ-5D Utility
scores NZ Tariff 2

Progression-free 5
survival @ ; ( )
Pl 0 5,

Progressed /

disease . v@i @

Beusterien et al 2009

Utility from Hodi SF-36

(sd)
Partial response®: 0.88
0.640 (0.01)

(0.118)

(sd)

P &\ Stable disease: 0.80 (0.01)
paN
<’% 0.763 0.619 0.52
(0.160) (0.130) (0.02)
N

Qv

i Complete response was not included in this study
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The modelled weights of 0.8 and 0.5375 for the pragression-free and progressed disease states are
very similar to the European Organisation for Research and Treatment of Cancer (EORTC) results for
ipilimumab reported by Hodi, O'Day et al (2010).

Hodi, O'Day et al (2010) also reported utility weights derived from the SF-36. The potential health
gain, as measured by the difference between the weights for the progression-free and progressed
disease health states, is much smaller than the potential health gain as measured by the EQ5D-3L
with the New Zealand population preferences,

model.

4.4 Costs
4.4.1 Pharmaceutical Costs

The following pharmaceutical costs were included in the analy$ig: Q
- pne

Pembrolizumab (2ma/ka)

Ipilimumab (3mg/ka) . &\\\ fsﬂzg
Dacarbazine (1000mg/m?) = W 5 B

el

We note that doses used inthe 6li i lizumab were conducted over a range
including 2mg/kg every 3 two Weéks and 10mg/kg every 3 weeks. In our
analysis we have assu ectioh/1.7 above based on the Medsafe-approved

ed at the beginning of a 3 weekly cycle. Similarly we
ipilimumab and dacarbazine.

dosing schedule, with
have assumed the Med

A oV rmaceutical price to account for using of whole vials.
Further, thirdzpart ) i ices’charge a 5% mark-up on the list price. We have assumed
that approximats have their treatment compounded by the administering DHB
in-ho i ct a 5% mark-up.

d average across the 5 year period. If net expenditure does not reach the
year period, the net per vial price is assumed to be [JJj Details of this
ction 5. A scenario of volumes falling short of the cap has been included in

¥ |ist price times average dose

AB40039 2.0 Page 28 of 35



DRAFT

4.4.2 Health Sector Costs

Infusion costs were estimated using data from PHARMAC's cost resource manual as at November
2015.

Admin Factor General Cost Pembrolizumab Ipilimumab| Dacarbazine

Bed time $65 per hour 0.5 15/, 025
Nurse time $42 per hour 0.5 2‘5:\:/(/1'} 0.2f]
Dispensing $50 per hour 0.25 ACQ;%\\V /{Lgéu
Compounding Charge | $20 per dose 1 A< \\ - \Wb
Oncologist time $250 per attendance 1] ,_\V \X 1 Q &51
CT scan $650 per scan” Q\/z.(q ),l:\ 025‘@ 0.25

Administration costs refer to the marginal unit of time us
that there is the potential that DHB hospital infusion sery
administer pembrolizumab to all potential patients witf tic imelanoma stage 1l
or IV potentially eligible for funded pembrolizu d on the Schedule.
However, for the base case, we have assum ?’l . ' yould be able to meet all
demand for infusion services, Also, we notg th D i

include all overheads including capital char

% g w
et the anl. We note
fl e the capacity to

nab I\

We note that the initial Special A access Critey . d by the supplier are valid for a
maximum of 4 cycles (12 weeks), pligations would be required every 3 months
thereafter, ie, every 4 cyclg ; ||“ haveyto state that radiological assessment

etefmine whether the patient's disease has not
funded treatment. Staff consider that, given scans
gy there is potential for patients to receive treatment

actual dis progression to next CT Scan, reporting of results and

.W\ent.
delled terminal care cost off | which is applied when patients

e states (progression free survival and progressed disease) to death.
€ cost is the figure published by the University of Otago's BODE® group,
of Health's Health Tracker analysis of cancer treatment costs.

¥ Taken from the sunitin b TAR
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4.5 Results of Economic Analysis

The preliminary economic analysis indicates a base case cost-effectiveness estimate of
pembrolizumab for the treatment of patients with unresectable or metastatic melanoma stage Il or IV
of approximatel

The estimated incremental costs and QALY gains in the base-case analysis are included in the table
below.

Strategy Cost QALY Incr Cost per
average per QALY QALY
person (per person,

(discounted) discounted) (per  $million

person,
discounted)

Pembrolizumab 1.24

Dacarbazine

= oSl P

< —/
Note that as we have modelled a lower progressio g@« | than
t

lier'has, the time on
treatment in our model is also lower, whic he e

cremental cost of
pembrolizumab. ;
4.6 Sensitivity Analysis @

We have undertaken several sensitivity_analyses, tesfi les across plausible ranges. As
well, we have tested structural para '% duch as di nt numbers, and the number of vials
used per cycle.

All hazard ratio variable thei
scenario (3) reflects w pe
significant uncertajpty a ient niwrhe

patient.

§
N

nce intervals. The "extra rebate due to cap”
oposed expenditure cap is not reached. As there is
his results in uncertainty in the average cost per
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Low value

Highvalue Cost per QALY

(§000s)

QALYs gained
per $million

HR for death of

©

pembrolizumab compared 0.69 0.52 0.9 I 157
with ipilimumab (1)
Utility weight of progressed
disease (2) 0.5375 02 LT - P -
7
Extra rebate per vial due to <
e s E mm mm 7
HR for death on ipilimumab 5\/ \
compared with dacarbazine 0.72 0.588 0.87 K}
(4) 7% ¥
PFS on dacarbazine \» & \)
12 6 18
(weeks) (5) ///-\\L —_—
OS on dacarbazine (weeks) N
38 25 0
XN
Utility weight of PFS (7) 0.801 05 A \%j) i { ie3]
Average vials used per
cycle (8) 34 <‘< Q) 4 -
Number of cycles between \5\/ v \/
progression and treatment 4 ? 8 15 |
end (9) s E N
Cost of medical \\—)) \ \>
management in PFS state $412. .\ $?O 0 T3 ==
(10) N
G ~7
HR for progression of \\) %
pembrolizumab compared ; 0. 0.72 - -
with ipilimumab (11) ‘0 P ;
HR for progression of C'“/ \V —1
ipilimumab compared wit /{) 0.764 0.63 0.93 [ ||
dacarbazine (12) (\ S~
AT N
Cost of scan (}3} \ RGN $0 s2000, [
Cost of ad XE\)
managemé\\q (14)/\ P # §11KI0 7e5) [
Drsfg@k@te \\\\\\)//;‘%% 0% 5% == [
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\Sj‘{9 n of people treated
i eabarbazine after 50% 0% 100% [ 2]
Qr gression (19)
~ds of a vial of
acarbazine (20) - . - - .
Average cycles of post-
progression dacarbazine 5 3 7 [l H
(21)
Cost of palliative care (22) $6,159 $0 $15,000 . .
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Tornado diagram of sensitivity analyses

See previous table for scenario names

5 Budget Impact A ;’Q;
PHARMAC staff note t QW gistry has records for the numbers of newly

diagnosed melanoma ibuted to melanoma up until 2012, However, due to
i ression of melanoma from one stage to another, we
he likely number of patients eligible for treatment with
t we have assumed that all those who die of melanoma
estimate this figure to be approximately 380 patients in the

of April 2016. We further assume that there would be an additional
timated first year patients who are currently accessing treatment (privately
e access/clinical trials) that would commence funded treatment in fiscal year

: 60% of people who commence funded treatment with pembrolizumab would remain
nt after 4 cycles until disease progression or unacceptable toxicity. This proportion is based
v'data from the KEYNOTEQO06 trial and includes those people who respond to treatment, either
pletely or partially, and those whose disease is stable whilst on pembrolizumab treatment. The
dfan duration of treatment until disease progression for patients with responsive disease in
YNOTE-006 was 28 three weekly cycles and therefore we have assumed that for these patients
the median time on treatment would be 20 months.
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The analysis also assumes that those who do not respond to treatment would cease treatment after 4
cycles, as under the supplier's proposed access criteria these patients would not be eligible for an
additional 4 cycles (3 months) ongoing funded pembrolizumab treatment,

There is significant uncertainty about the number of potentially eligible patients and the rate at which
potentially eligible patients would commence pembrolizumab treatment. There is also uncertainty
about whether current infusion services in DHB hospitals would have the capacity to administer
pembrolizumab for the number of additional patients estimated to be eligible for funded access to this

treatment.

The supplier has proposed an indicative confidential rebate of - per vial net
expenditure cap of ] each year. This means that PHARMAC would be able to itional
net CPB expenditure above the proposed cap back from MSD. MSD has indic
its current commercial proposal terms proposed in its funding application ar
final expenditure figure is likely to change depending on the access
population.

Pharmaceutical Cancer Treatments listed in the Pharmaceutical
are claimable at a price per mg that typically includes a

extemporaneously compounded by a third party provider. Th i the budget
er treatments

tm that has been
ged by third party

Financial year ending

Patients

Gross cost to CPB before

rebates

Net Cost to CPB after

rebates S

Net distribution costs \
N

Net cost DHBs

sector offset: Pa

Total ne additiW
sector é?hs

{e first full year, growing to approximate!|J i in the fifth year. The 5 year NPV, discounted

e
%
@ 8%, is approximately
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6 Discussion

This is a preliminary assessment as defined in version 2.2 of the Prescription for Pharmacoeconomic
Analysis (PFPA). It is intended to inform PHARMAC's prioritisation of possible options for investment.

Clinical trials show pembrolizumab may have some early benefits; however we note that at this time
the long term benefits and risks are not clear. Preliminary analysis indicates that the cost-
effectiveness of pembrolizumab may be in the range of invested (with a
point estimate of ) noting that this result is dependent on a nu
uncertain variables including the number of patients with metastatic or unresectabl
melanoma in New Zealand that would access treatment, the duration of treatmen

decrease.

We estimate that the budget impact of funding pemb

depending on the rate of uptake and factaring in thé
confidential rebate and indicative net expenditure ca

We note that our analysis indicates annual

expenditure cap 15 months from the initial Aisti

“cap, where sales over the cap are ‘free’, m t
d

estimated rate of uptake has the effect-af re
pharmaceutical cost per patient tre
and infusion capacity which me;

EXge upplier's proposed net
e 1 nce of a ‘hard’ expenditure

csfimated patient numbers or the
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Technology Assessment Report 271a — Update for
pembrolizumab for metastatic or unresectable melanoma stage

Il or IV
July 2016

This assessment updates the December 2015 estimate of the likely cost-effectiveness range
of pembrolizumab for advanced melanoma. This TAR is a supplement to TAR 271, and

describes the changes that were made to the economic model to bring it in Jing with the
madel for nivolumab described in TAR 274.1.
1. Pharmaceutical cost

The net price per vial of pembrolizumab has been updated to ec price to\b

considered by the PHARMAC Board on 29 July, which i :
2. Model structure

Since December 2015, the economic model for immun noma has
been updated in light of new information. Full detai dates aclmiented in in
TAR 274.1; the key changes are:
e« The cycle length has been reduced t
s The probability of death is reduced
« A state of "off treatment but notpro " has -N. nd to allow the modelling
of patients who discontinue treat faaevents.

neluding t

©

of pembrolizumab compared to dacarbazine for
with a likely range o per

All other variables remain the
and all measures of clinical e

3. Results
TAR 271 estimated t

Strateqy Cost Incr QALY Incr Cost per QALYs
average per Cost (per QALY QALY LETGED]

parson person (per B8
(discounted) discounted) Dorsol, $million

discounted)

N
ikely range for the cost effectiveness of pembrolizumab compared to dacarbazine for

vanced melanoma is now estimated to bl it~ 2 likely range offfi}
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4. Sensitivity analysis

Note that while clinical advice is that pembrolizumab and nivolumab are clinically equivalent,
the adjusted hazard ratios in the key clinical trials differ (though not statistically significantly).
If the hazard ratios from the key nivolumab trial is used, the cost-effectiveness will be .

I \ote that this is within the likely range displayed above.
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