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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Appraisal consultation document

Pemetrexed maintenance treatment
following induction therapy with
pemetrexed and cisplatin for non-

squamous non-small-cell lung cancer

The Department of Health has asked the National Institute for Health and
Care Excellence (NICE) to produce guidance on using pemetrexed in the
NHS in England and Wales. The Appraisal Committee has considered the
evidence submitted by the manufacturer and the views of non-manufacturer
consultees and commentators, and clinical specialists and patient experts.

This document has been prepared for consultation with the consultees.
It summarises the evidence and views that have been considered, and sets
out the draft recommendations made by the Committee. NICE invites
comments from the consultees and commentators for this appraisal (see
appendix B) and the public. This document should be read along with the
evidence base (the evaluation report), which is available from
www.nice.org.uk

The Appraisal Committee is interested in receiving comments on the
following:

. Has all of the relevant evidence been taken into account?

. Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?

. Are the provisional recommendations sound and a suitable basis for
guidance to the NHS?

. Are there any aspects of the recommendations that need particular
consideration to ensure we avoid unlawful discrimination against any
group of people on the grounds of race, gender, disability, religion or
belief, sexual orientation, age, gender reassignment, pregnancy and
maternity?
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Note that this document is not NICE's final guidance on this technology.
The recommendations in section 1 may change after consultation.

After consultation:

. The Appraisal Committee will meet again to consider the evidence, this
appraisal consultation document and comments from the consultees.

. At that meeting, the Committee will also consider comments made by
people who are not consultees.

. After considering these comments, the Committee will prepare the final
appraisal determination (FAD).

. Subject to any appeal by consultees, the FAD may be used as the basis
for NICE’s guidance on using pemetrexed in the NHS in England and
Wales.

For further details, see the ‘Guide to the technology appraisal process’
(available at www.nice.org.uk).

The key dates for this appraisal are:
Closing date for comments: 11 September 2013
Second Appraisal Committee meeting: 25 September 2013

Details of membership of the Appraisal Committee are given in section 8 and
a list of the sources of evidence used in the preparation of this document is
given in section 9.
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Note that this document is not NICE's final guidance on this technology.
The recommendations in section 1 may change after consultation.

1

11

1.2

2.1

2.2

Appraisal Committee’s preliminary

recommendations

Pemetrexed is not recommended for the maintenance treatment of
locally advanced or metastatic non-small-cell lung cancer (NSCLC)
other than predominantly squamous cell histology for people whose
disease has not progressed immediately following induction

therapy with pemetrexed and cisplatin.

People currently receiving pemetrexed as maintenance treatment
following induction therapy with pemetrexed and cisplatin should be
able to continue treatment until they and their clinician consider it

appropriate to stop.

The technology

Pemetrexed (Alimta, Eli Lilly and Company) is a multi-targeted
anticancer antifolate agent that disrupts crucial folate-dependent
metabolic processes essential for cell replication. Pemetrexed has
a marketing authorisation as ‘monotherapy for the maintenance
treatment of locally advanced or metastatic NSCLC other than
predominantly squamous cell histology in patients whose disease
has not progressed immediately following platinum-based

chemotherapy’.

The summary of product characteristics reports that the most
common adverse reactions of pemetrexed are bone marrow
suppression manifested as anaemia, neutropenia, leucopenia,
thrombocytopenia; and gastrointestinal toxicities, manifested as

anorexia, nausea, vomiting, diarrhoea, constipation, pharyngitis,
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mucositis, and stomatitis. For full details of adverse reactions and

contraindications, see the summary of product characteristics.

The summary of product characteristics states that the
recommended dose of pemetrexed is 500 mg/m? of body surface
area; it is administered as an intravenous infusion over 10 minutes
on the first day of each 21-day cycle. To reduce toxicity, patients
treated with pemetrexed should also receive folic acid and vitamin
B12 supplements. To reduce the incidence and severity of skin

reactions, premedication with a corticosteroid is recommended.

The list price for pemetrexed is £160 for a 100-mg vial and £800 for
a 500-mg vial (excluding VAT; ‘British national formulary’ [BNF]
edition 64). Using the manufacturer’s estimated average body
surface area of 1.79 m?the drug cost for each treatment cycle is
£1440. Because patients are treated until disease progression or
toxicity, the number of cycles varies; in the clinical trial the mean
number of cycles given for maintenance was 7.86. Therefore,
assuming 8 cycles of treatment, the average total treatment cost is
approximately £11,520. Costs may vary in different settings

because of negotiated procurement discounts.

The manufacturer’s submission

The Appraisal Committee (section 8) considered evidence
submitted by the manufacturer of pemetrexed and a review of this

submission by the Evidence Review Group (ERG; section 9).

Clinical effectiveness

3.1 The evidence for the clinical effectiveness of pemetrexed
maintenance therapy following prior treatment with pemetrexed
plus cisplatin induction therapy was from a single trial:
PARAMOUNT. This was an international, multicentre (83 sites

National Institute for Health and Care Excellence Page 4 of 46

Appraisal consultation document — Pemetrexed maintenance treatment following induction therapy with
pemetrexed and cisplatin for non-squamous non-small-cell lung cancer

Issue date: August 2013





3.2

3.3

CONFIDENTIAL UNTIL PUBLICATION

across 16 countries including the UK), double-blind, phase llI,
randomised trial in patients with stage IIIB or stage IV non-
squamous NSCLC whose disease had not progressed after

4 cycles of pemetrexed plus cisplatin induction therapy. Only
patients whose disease had a complete or partial response to
induction therapy or with stable disease and good Eastern
Cooperative Oncology Group (ECOG) performance status of 0 or 1
were randomised to maintenance treatment. Of 939 patients
treated with pemetrexed plus cisplatin induction therapy,

539 patients (57.4%) were randomised to receive maintenance
treatment with either pemetrexed plus best supportive care (n=359)
or placebo plus best supportive care (n=180). Patients in the
pemetrexed arm received pemetrexed 500 mg/m? on day 1 of the
21-day cycle, administered as an infusion, plus best supportive
care. Maintenance therapy was continued until disease
progression, unacceptable adverse events, or the patient or
physician decided to stop. Patients were followed up until death or
study closure. Patients in both arms received concomitant

medication with folic acid, vitamin B12 and dexamethasone.

The median age of patients in PARAMOUNT was 61 years; 58%
were men. Most (91%) had stage IV disease. A greater proportion
had an ECOG performance status of 1 (67%) than of 0 (32%).
Approximately 22% had never smoked. The demographic
characteristics of patients in the trial were similar between the

2 groups.

The primary outcome of PARAMOUNT was median progression-
free survival. At the final March 2012 data lock this was

4.44 months (95% confidence interval [CI] 4.11 to 5.65) in the
pemetrexed arm compared with 2.76 months (95% CI 2.60 to 3.02)

in the placebo arm, an overall median progression-free survival
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benefit of 1.68 months. The hazard ratio (HR) for progression was
0.60 (95% CI 0.50 to 0.73, p<0.00001) for pemetrexed compared
with placebo.

Median overall survival, measured from the date of randomisation,
was 13.86 months (95% CI 12.75 to 16.03) in the pemetrexed arm
compared with 11.01 months in the placebo arm (95% CI 9.95 to
12.52), an overall median survival benefit of 2.85 months. The
hazard ratio was 0.78 (95% CI 0.64 to 0.96, p=0.0195) for patients

receiving pemetrexed compared with placebo.

Quality of life was assessed in PARAMOUNT using the EQ-5D
guestionnaire, completed at 4 time points during the trial. A total of
325 patients in the pemetrexed arm and 165 patients in the placebo
arm had data at baseline and at least 1 subsequent measurement
during maintenance treatment. No statistically significant
differences were observed between the 2 arms. Over 75% of
patients in both arms maintained their performance status during
the study and there was no statistical difference in change in

performance status between the 2 arms.

Grade 3 or 4 non-laboratory adverse reactions were reported by
11.7% (42/359) of patients in the pemetrexed arm and 4.4%
(8/180) of patients in the placebo arm. The most common grade 3
or 4 adverse reactions associated with pemetrexed were fatigue
(5.3% [19/359]), anaemia (6.7% [24/359]) and neutropenia (6.1%
[22/359]). More patients were hospitalised because of treatment-
related adverse reactions in the pemetrexed arm than in the
placebo arm (10.9% [39/359] compared with 3.3% [6/180],
p=0.003). Overall, more patients on pemetrexed needed
transfusions than on placebo (18.4% [66/359] compared with 6.1%
[11/180], p<0.001).
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There was no statistically significant difference between the rates of
second-line chemotherapy after stopping maintenance treatment
with pemetrexed (64.3%) or placebo (71.7%), approximately equal
proportions of people having docetaxel or erlotinib in both arms.

Cost effectiveness

3.8

3.9

The manufacturer submitted an economic analysis comparing
pemetrexed with placebo. The manufacturer's model was a state-
transition Markov model with 3 health states: pre-progression, post-
progression and death. The transition from pre-progression to post-
progression was estimated from progression-free survival; the
transition from either pre- or post-progression to death was
estimated from overall survival. The economic model used overall
survival data, progression-free survival data, treatment
discontinuation rates and adverse events from the final data lock
(March 2012) from the PARAMOUNT trial. The cycle length of the
model was 21 days and the base-case time horizon was 16 years.

Treatment effectiveness in the model was based on the final data
lock (March 2012) with extrapolation of the data to provide survival
estimates for the lifetime of the model. Censoring rates in
PARAMOUNT were 28.7% (pemetrexed) and 21.7% (placebo) for
overall survival and 8.1% (pemetrexed) and 6.7% (placebo) for
progression-free survival. The manufacturer explored 6 alternative
parametric distributions to extrapolate the data: exponential,
Weibull, log-logistic, log-normal, Gompertz and gamma. The
manufacturer concluded that, based on consideration of Akaike’s
Information Criterion, Bayesian Information Criterion and Cox-Snell
residual statistics, visual fit and plausibility of survival estimate, the
gamma distribution was the most appropriate for both overall
survival and progression-free survival. Projective models were fitted

to the survival data, and, for overall survival, applied from the point
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where approximately 20% of patients remained at risk of death in
each arm; this was at cycle 37 in the pemetrexed arm and cycle 31
in the placebo arm. The mean overall survival resulting from the
manufacturer’'s economic model was 20.46 months for pemetrexed
and 16.24 months for placebo, giving a gain of 4.21 months for

pemetrexed.

The cost of pemetrexed was based on the licensed dose

(500 mg/m?) and a mean body surface area of 1.79 m? (the average
body surface area of UK patients with lung cancer weighted by the
gender mix in PARAMOUNT). The cost of pemetrexed included
drug wastage for part-used vials. NHS reference costs were used
to estimate pemetrexed delivery costs. The cost of concomitant
medications to be taken with pemetrexed, such as vitamin B12,
folic acid and dexamethasone, was assumed to be contained within
the relevant chemotherapy tariff. Costs were also included for the
additional monitoring associated with maintenance treatment: over
the mean 24 week duration of pemetrexed maintenance treatment,
patients in the model needed 1 additional consultant oncology
consultation, 3% had additional CT scans and 58% had additional
chest radiographs. The cost of treating adverse events included all
grade 3 and 4 adverse events occurring at a rate of over 2%, plus
costs for treating nausea and vomiting. The costs of best
supportive care and terminal care were based on figures from

Pemetrexed for the maintenance treatment of non-small-cell lung

cancer (NICE technology appraisal guidance 190) and inflated to

2011 prices.

Patients in PARAMOUNT were asked to rate their present health
condition using the EQ-5D instrument. The manufacturer noted that
the trial data did not provide values suitable for the pre- and post-

progression health states, therefore a mixed regression analysis
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was carried out to estimate these values. The analysis considered
covariates of treatment, disease progression and time before
death, but was not adjusted for variation in baseline characteristics
(the unadjusted model). Utility values for each health state were
calculated as the sum of a constant utility value of 0.3369 plus the
appropriate coefficient for the health state, as defined by time
before death and progression status. For patients receiving
pemetrexed, a decrement of —0.0248 was included in the
calculation. The resulting utility values in the unadjusted model
ranged from 0.3369 for the lowest health state (patients in the post-
progression health state receiving either treatment, who were 0 to 2
cycles prior to death) to 0.7758 for the best health state (patients in
the pre-progression health state receiving placebo treatment, who
were more than 6 cycles of treatment prior to death). In addition,
the manufacturer’s submission included alternative options for
assigning health state utility values. These options included an
extended regression model (the adjusted utility model) in which
additional covariates of ECOG status, response to induction
therapy and historical iliness were included; and utility values from
a publication by Nafees et al. (2008) that had been used in NICE

technology appraisals 190, 192 (Gefitinib for the first-line treatment

of locally advanced or metastatic non-small-cell lung cancer) and

227 (Erlotinib monotherapy for the maintenance treatment of non-

small-cell-lung cancer) and were based on a population of people
with NSCLC that had progressed.

3.12 In the manufacturer’s base case, the incremental cost-effectiveness
ratio (ICER) for pemetrexed compared with placebo was £47,576
per quality-adjusted life year (QALY) gained (incremental cost of
£12,153 and incremental benefit of 0.2554 QALYS).
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The manufacturer carried out several one-way sensitivity analyses
to identify which variables were key drivers of the costs and health
benefits in the model, and to explore uncertainty around the ICER.
The manufacturer’s deterministic sensitivity analyses showed that
the modelling using ‘fully parametric overall survival with observed
progression-free survival and treatment discontinuation’ had the
greatest impact on the base-case ICER, increasing it to £58,091
per QALY gained. The manufacturer’s probabilistic sensitivity
analysis suggested that there was a 54% probability of pemetrexed
plus best supportive care being cost effective if the maximum
acceptable ICER was £50,000 per QALY gained.

Evidence Review Group comments

3.14

3.15

The ERG considered PARAMOUNT to be well designed and well
conducted, with a patient population predominantly from European
centres. However, the ERG noted that the patients in the trial were
generally younger and fitter than patients treated for NSCLC in
England and Wales. They were generally of a higher performance
status and more patients had stage IV disease than would be
expected in UK clinical practice. The ERG also commented that a
lower proportion in the trial had ever smoked. The ERG also
guestioned the number of cycles of maintenance pemetrexed
treatment likely to be used in clinical practice, suggesting that more

than 6 may not be common practice in England and Wales.

Regarding model design, the ERG noted that the core of the model
appeared to be largely sound. However the ERG raised concerns

relating to:

¢ the estimation of cost, resource use and utility parameters in the

model
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e a case-mix adjusted version of the model, which had been
developed by the manufacturer but had not been used

¢ the point from which the manufacturer projected overall survival
from the survival data

¢ the estimation of overall survival, which appeared to result in a
post-progression benefit for pemetrexed that was not apparent in
the PARAMOUNT data.

Regarding the estimation of cost and resource use in the model,
the ERG questioned 7 parameters within the manufacturer’s base-
case analysis that it believed had resulted in inaccurate estimation.
These were: the method used for estimating pemetrexed costs
according to average body surface area, the use of a half-cycle
correction for the drug cost of pemetrexed, costs associated with
post-progression chemotherapy, the method of calculating the cost
of docetaxel in second-line treatment, omission of concomitant
medication costs, progression-free survival monitoring costs and
terminal care costs. Regarding the estimation of health state utility
values, the ERG commented that the manufacturer had not justified
the use of the unadjusted model in preference to the adjusted utility
model (see section 3.11), despite the results from the adjusted
model appearing to be more closely related to the observed trial

data than those from the unadjusted model.

The ERG noted that the manufacturer had developed adjusted
statistical models for projecting overall survival and progression-
free survival beyond the trial data, in which the influence of
baseline covariates of patient characteristics in PARAMOUNT was
accounted for. The ERG stated that the covariates exhibited
statistically significant parameter values indicating significantly
superior model fit compared with the unadjusted models. However,

the ERG noted that the manufacturer used the unadjusted models
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in the base case, giving the reason that it was unnecessary to take
these factors into account because the randomisation of patients
should ensure that all relevant variables are fully balanced within
the trial data set. The ERG stated that this would be appropriate
when calculating results directly from trial data, but may not be
valid in relation to a parametric model fitted to those data. The ERG
confirmed that the effect of using the adjusted models would be to
increase the base-case ICER by £1991 per QALY gained. The
ERG suggested that if the manufacturer's method for projecting
survival beyond the observed data is preferred by the Committee,
then it would be more appropriate to base the analysis on the
adjusted models.

The ERG raised concerns regarding the choice of time point at
which projective modelling took over from observed trial data. The
ERG noted that the manufacturer's model used the time point at
which 20% of patients remained at risk of death in the trial, which
occurred at cycle 31 in the placebo arm and cycle 37 in the
pemetrexed arm. The manufacturer stated that this avoided any
potential bias that may occur if the Kaplan-Meier curves were cut at
a specific number of cycles for both arms. This method was also
chosen by the manufacturer on the basis that it had been adopted
by the ERG in NICE technology appraisal guidance 227. However
the ERG stated that in that appraisal, maturity referred to the
results from the Kaplan-Meier analysis of the data, that is, the
proportion of the original cohort estimated to be event free at a
particular time point, regardless of the absolute number of
individuals not yet censored. The ERG carried out an exploratory
analysis using a common survival rate between both arms at
thresholds of 15%, 20% and 25% survival. In all cases, the ICER

was less favourable to pemetrexed. Using a survival threshold of
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20%, the ERG estimated that the ICER would increase by £7360,
to £54,936 per QALY gained.

The ERG questioned why the manufacturer’'s model resulted in a
survival advantage for pemetrexed after disease progression (27%
of the undiscounted survival gain for pemetrexed in the
manufacturer’'s model occurred in the post-progression phase). The
ERG analysed the post-progression survival data from
PARAMOUNT and found that the prognosis for patients in the post-
progression phase of both arms was the same. The structure of the
model did not allow post-progression survival to be adjusted
separately from progression-free survival and overall survival.
Therefore, in order to explore the effect on the ICER of taking out
the post-progression gain for pemetrexed, the ERG removed the
excess QALY gain and made a pro-rata adjustment to post-
progression follow-up, with the result that the base-case ICER
increased to £54,936 per QALY gained.

The ERG further explored the manufacturer’s approach to survival
modelling by re-analysing the overall survival data from the trial. In
doing so the ERG found that the manufacturer’'s gamma model
produced a poor fit to the Kaplan-Meier curve. The ERG indicated
that this was most pronounced for the placebo arm (which is based
on a smaller sample size). In the placebo arm, the ERG stated that
the trend was towards steadily increasing underestimation of
survival, whereas in the pemetrexed arm the trend was towards
steadily increasing overestimation of overall survival. The ERG
concluded that the consequence of the manufacturer’s approach to
projecting overall survival was that differences in expected overall
survival are biased in favour of pemetrexed. The ERG suggested
that this could explain the source of the apparent gain in post-

progression survival in the manufacturer's model. To investigate
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the possible causes of this, the ERG fitted an exponential
distribution to the observed trial data (instead of the gamma
distribution) and found a closer match to the observed survival data
in both arms of the trial. Substituting the gamma distribution with
the exponential distribution (without any other changes to the
manufacturer’s base case) had a significant impact on the base-
case ICER, increasing it by £14,859 to £62,435 per QALY gained.

The ERG produced 3 alternative exploratory analyses to be
compared with scenario 1, which was the manufacturer’s base-

case scenario.

e Scenario 2 assumed that all the structures and analyses in the

manufacturer’'s model were appropriate and only formula errors
and the 7 parameter values needed amending, as described in
section 3.16. This produced an ICER of £58,092 per QALY
gained, representing incremental costs of £14,339 for a gain of
0.2468 QALYSs.

Scenario 3 assumed that case-mix adjustments were applied to
progression-free survival and overall survival; the survival
modelling using a gamma distribution was appropriate; cut-off
time points for projections of overall survival were applied in a
balanced fashion between the arms of the evaluation; and
scenario 2 cost corrections were applied (see sections 3.17 and
3.18). This produced an ICER of £68,810 per QALY gained,
representing incremental costs of £14,276 for a gain of 0.2075
QALYs.

Scenario 4 replaced the single overall survival gamma
distribution with an exponential distribution; incorporated the
covariate adjusted survival model for progression-free survival;
and used the cost corrections from scenario 2. This produced an

ICER of £76,344 per QALY gained (representing incremental
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costs of £14,242 for a gain of 0.1866 QALYs) and a mean
overall survival gain of 3.38 months for pemetrexed compared

with best supportive care.

Response to consultation

3.22

3.23

In response to consultation the manufacturer submitted a revised
base case in which amendments had been made to reflect some of
the Committee’s preferred assumptions in the appraisal

consultation document. These amendments included:

e revised drug cost calculations for pemetrexed and docetaxel
¢ no half-cycle correction

¢ no difference in chemotherapy rates after progression

e an increase in the costs of monitoring

e anincrease in the cost of terminal care

e a common level of survival in both arms (25%) at which time

projective modelling takes over from observed trial data.

The result of these amendments was to increase the ICER from the
base case of £47,576 per QALY gained to a revised base-case
ICER of £58,918 per QALY gained (incremental costs of £14,611
for a gain of 0.248 QALYSs) for pemetrexed compared with best
supportive care. The revised base case did not use the adjusted
utility model, asserting that the utility values from this adjusted
model were not intuitive because they were higher in the post-
progression period than in the pre-progression period. In addition,
the revised base case was not amended to include parametric
distribution to project survival. The manufacturer considered that
the gamma distribution, which resulted in a continued benefit of
pemetrexed above best supportive care beyond the treatment
period, was appropriate for the survival model. The manufacturer

had received clinical expert advice suggesting that pemetrexed
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could alter the tumour such that benefit continues beyond
progression. In addition, the manufacturer highlighted 2 papers
(Stein et al. 2009 and Stein et al. 2011) as evidence to support a
hypothesis of biological plausibility for a continuing treatment effect
after discontinuation of therapy (using non-pemetrexed treatments)

for advanced prostate and renal cell cancers.

The ERG validated the manufacturer’s revised base case and
found the changes to have been implemented as described. The
ERG clarified that the costs of monitoring included the cost of a CT
scan once every 4 cycles (rather than every 8 cycles), and that this
appeared in line with the Committee’s intentions. The ERG noted
that the manufacturer had accepted the principle of the ERG’s
approach to extrapolation in which a common level of survival was
chosen as the point from which to commence overall survival
projection (see section 3.18). However, the 25% survival level on
the Kaplan-Meier curve was chosen, rather than the 20% survival
level as in the ERG exploratory analysis. The impact on the ICER
from this amendment was much lower than in the ERG’s
exploratory analysis (an increase of £1377 compared with £7360
per QALY gained). Accepting that starting the projective modelling
at 20% or 25% was subject to individual judgement, the ERG
investigated this issue further, and found that at a survival level of
37.2%, the Kaplan-Meier estimate and the overall survival
projection model corresponded precisely. Therefore, starting
projection at this 37.2% common level of survival was considered
by the ERG to eliminate bias between the arms caused by variation

at the start of projection.

The ERG commented on the 2 remaining areas of discrepancy
between the manufacturer’s revised base case and the
Committee’s preferred assumptions for the ICER. These were: the
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use of utility values from the unadjusted utility model (see section
3.16), and the use of the gamma distribution to project overall
survival (see section 3.20). Regarding the use of the unadjusted
utility model, the ERG noted from the consultation response that
the manufacturer’s reason for not using the case-mix adjusted
values was that this model produced counterintuitive results (higher
utility estimates in the post-progression period than in the pre-
progression period). The manufacturer had explained that this was
because the model employed a ‘cycle’ variable to account for
changes in utility values as patients move through the cycles. The
ERG explained that, in view of this, neither the adjusted nor the
unadjusted utility models could be considered robust. Instead, the
ERG considered that the Nafees mixed methods model (see
section 3.11) that had been used previously in technology
appraisals of treatments for non-small-cell-lung cancer: (NICE
technology appraisal guidance 190, 192 and 227) could be used.
The ERG explained that an advantage of the Nafees model is that
it explicitly incorporates the disutility of the main adverse effects
associated with treatment. The ERG commented on the related
issue of costing the treatment of adverse events, noting that the
source of most resource use data was taken from an earlier trial of
pemetrexed rather than PARAMOUNT. The ERG clarified that it

would favour using the PARAMOUNT resource use data.

Regarding the use of the gamma distribution in the revised base
case, the ERG re-iterated its position that the central difference in
approach to modelling overall survival is that the manufacturer
believed that a post-progression benefit of pemetrexed over
placebo was plausible, whereas the ERG, on the basis of data from
PARAMOUNT, did not. Accordingly, the ERG re-stated its belief
that a common exponential distribution that removes the possibility

of any difference in post-progression survival between the
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treatments is a more appropriate parametric distribution for the

purposes of projecting overall survival.

The ERG provided a revised exploratory analysis using the
manufacturer’s revised base case but using an exponential
distribution to project survival, and amending the point at which
projection starts to 37.2%, and using PARAMOUNT resource use
data. When the Nafees utility values were also used in this
analysis, the ICER was £93,361 per QALY gained (incremental
costs of £14,782 and incremental QALYs of 0.1583). When the
utility values from the unadjusted utility model were used, the ICER
was £82,183 per QALY gained (incremental costs of £14,466 for a
gain of 0.1760 QALYS).

Full details of all the evidence are in the manufacturer’'s
submissions and the ERG reports, which are available from

www.nice.org.uk/guidance/TAXXX

Consideration of the evidence

The Appraisal Committee reviewed the data available on the
clinical and cost effectiveness of pemetrexed, having considered
evidence on the nature of non-squamous NSCLC and the value
placed on the benefits of pemetrexed maintenance treatment
following pemetrexed and cisplatin induction therapy by people with
the condition, those who represent them, and clinical specialists. It

also took into account the effective use of NHS resources.

The Committee was aware of comments received from a patient
group describing the limited life expectancy of people with NSCLC
and of the importance to patients and their families of the
availability of additional active therapy options. The Committee was

also made aware of the most common symptoms experienced by
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people with NSCLC including breathlessness, persistent cough,

weight loss, listlessness and fatigue.

The Committee noted the evidence presented by the manufacturer
on the use of pemetrexed maintenance treatment for people with
advanced metastatic (stage IIIB and 1V) non-squamous NSCLC,
with performance status of 0—1, whose disease completely or
partially responded or was stable after first-line treatment with
pemetrexed plus cisplatin. The Committee was aware that this
appraisal was concerned with the extension to the marketing
authorisation for pemetrexed maintenance treatment after induction
therapy with pemetrexed and cisplatin, and that NICE has already
issued guidance on the use of pemetrexed following platinum-
based chemotherapy in combination with gemcitabine, paclitaxel or

docetaxel (Pemetrexed for the maintenance treatment of non-

small-cell lung cancer [NICE technology appraisal guidance 190]).

The Committee considered the decision problem as outlined in the
final NICE scope for the appraisal, noting that within the scope,
best supportive care (including bisphosphonates and palliative
radiotherapy) was identified as the comparator. The Committee
heard from the clinical specialists that standard practice for patients
treated with pemetrexed-containing chemotherapy is observation
and further treatment to be considered only at the time of disease
relapse. The Committee therefore concluded that best supportive
care was an appropriate comparator for this appraisal because it
equated to the current practice of observation after first-line

induction chemotherapy.

The Committee discussed the issue of performance status in
relation to both first-line chemotherapy for advanced non-
squamous NSCLC and maintenance treatment. It noted that NICE

clinical guideline 121 (Lung cancer) recommends that
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chemotherapy should be offered to patients with stage Il or IV
NSCLC and good performance status (World Health Organization
[WHO] 0, 1 or a Karnofsky score of 80—100); chemotherapy for
advanced NSCLC should be a combination of a single third-
generation drug (docetaxel, gemcitabine, paclitaxel or vinorelbine)
plus a platinum drug, the latter being either carboplatin or cisplatin;
and that patients who are unable to tolerate a platinum combination
may be offered single-agent chemotherapy with a third-generation
drug. The Committee heard from clinical specialists that in clinical
practice most patients potentially eligible for chemotherapy for
advanced NSCLC were of performance status 0 or 1 rather than
performance status 2. However, whereas most patients with
advanced non-squamous NSCLC with a performance status of 0 or
1 received palliative chemotherapy, a significantly smaller
proportion of patients with a performance status of 2 were treated
with chemotherapy. The clinical specialists indicated that whereas
the combination of cisplatin and pemetrexed would only be used in
patients with a performance status of 0 or 1, carboplatin-based
chemotherapy was also used in this group too, as well as in
patients with a performance status of 2. The clinical specialists also
pointed out that maintenance pemetrexed would be considered for
use in any patients of performance status 0 or 1 at the end of first-
line chemotherapy whatever their performance status at the start of
first-line chemotherapy. The Committee heard from the
manufacturer that although the summary of product characteristics
does not specify a patient’s performance status in the wording of
the maintenance indication (see section 4.1 of the summary of
product characteristics), it does make reference to patients in the
maintenance trials as having a performance status of O or 1 in
section 5.1. The manufacturer therefore considered that treating

patients with a performance status other than 0 or 1 would be
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outside of the licensed indication for maintenance pemetrexed. The
Committee concluded that although the licensed indication does
not specify performance status for maintenance pemetrexed, it
would not be usual clinical practice for a patient with a performance
status other than 0 or 1 to receive pemetrexed maintenance
treatment following induction therapy with pemetrexed plus

cisplatin.

Clinical effectiveness

The Committee was aware that the only evidence of clinical
effectiveness came from 1 randomised clinical trial
(PARAMOUNT). It considered that PARAMOUNT was well
designed. The Committee then discussed the applicability of the
PARAMOUNT data to the population of people with NSCLC in
England and Wales. It heard from the clinical specialists that
patients in clinical trials are generally younger and fitter than those
seen in clinical practice in England and Wales. The Committee
noted that 32% of patients who entered PARAMOUNT had a
performance status of 0 at the end of 4 cycles of induction
chemotherapy. The Committee concluded that patients in
PARAMOUNT were generally younger and fitter than those seen in
clinical practice in England and Wales.

The Committee discussed the number of pemetrexed maintenance
cycles that a patient would be likely to receive, conscious of the
ERG’s comment that the mean number of cycles of treatment with
pemetrexed in PARAMOUNT was more than 7 cycles and that

6 cycles might be considered a likely maximum in UK clinical
practice. However, the Committee heard from clinical specialists
that patients would be treated until disease progression or
unacceptable toxicity, or patient or physician choice to stop

treatment early, rather than with a set number of cycles. On the
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basis of the evidence put forward by the clinical specialists, the
Committee concluded that patients would receive pemetrexed
maintenance treatment until disease progression or unacceptable

toxicity.

The Committee discussed and reviewed the progression-free
survival and overall survival data from PARAMOUNT (see sections
3.3 and 3.4). The Committee concluded that pemetrexed
monotherapy for the maintenance treatment of locally advanced or
metastatic non-squamous NSCLC in patients whose disease has
not progressed immediately following induction therapy with
pemetrexed and cisplatin (and with a performance status of 0-1)
provides a statistically significant gain in progression-free survival

and overall survival compared with placebo.

The Committee noted the greater rates of grade 3 and 4 adverse
reactions associated with pemetrexed maintenance treatment than
with placebo, specifically increased hospitalisations, fatigue and
blood transfusions. Increased grade 1 and 2 adverse reactions
were also noted by the Committee, in particular nausea and
vomiting, but there was no statistically significant difference in
health-related quality of life between the pemetrexed and placebo
arms of PARAMOUNT. The Committee concluded that treatment
with pemetrexed maintenance therapy in this setting was
associated with clinically significant but acceptable adverse

reactions.

Cost effectiveness

The Committee considered the assumptions around resource use
in the economic model submitted by the manufacturer. It first
discussed the monitoring requirements for pemetrexed

maintenance treatment. The Committee was aware that patients in
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PARAMOUNT received a CT scan every 6 weeks, and heard from
clinical specialists that a CT scan would be repeated every 2 to

3 months during maintenance treatment in UK clinical practice. The
Committee noted that the manufacturer’s original assumption was
that 3% of patients would need additional scans, occurring every
24 weeks. The Committee noted that the revised base case
increased the proportion of patients needing additional scans to
100% and increased the frequency of CT scans to once every

12 weeks. On the basis of the clinical specialists’ comments, the

Committee concluded that this was an acceptable assumption.

The Committee discussed the costs of post-progression
chemotherapy in the manufacturer’s base-case analysis. It was
aware that the manufacturer’s original base case had assumed that
patients on pemetrexed would be 12% less likely to receive
additional chemotherapy following progression than patients on
placebo. It noted that the trial data did not support this assumption,
because a similar proportion of patients in both groups received
additional chemotherapy following progression. The Committee
also considered that the time at which a patient’s disease
progresses on maintenance pemetrexed treatment would be later
than for those who received placebo and that this might therefore
have affected the timing and numbers of patients recorded in the
trial as having post-progression chemotherapy. The Committee
noted that the manufacturer had accepted this as an amendment
and the revised base case assumed equal rates of post-
progression chemotherapy between pemetrexed and placebo. The

Committee concluded that this was an appropriate amendment.

The Committee welcomed the manufacturer’s revised base-case
(see section 3.22) but noted that some issues remained of

continued concern: concomitant medication costs, utility model
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design and survival projection. The Committee discussed the
absence of the cost of the concomitant medications that are
needed with pemetrexed (vitamin supplementation and
dexamethasone) from the manufacturer’s revised base case. The
Committee heard from the manufacturer that a free
‘supplementation pack’ that includes vitamins and dexamethasone
had been introduced to hospitals in the UK. The Committee was
aware that the impact on the ICER of including the concomitant
medication costs was small (around £100). The Committee
concluded that the effect of including the concomitant medication
costs on the ICER was not significant particularly when compared
with the other outstanding issues and thus did not need to be

considered further.

The Committee considered the method used for estimating utility
employed within the economic model. It heard from the
manufacturer that their preferred method of estimating utility was
the ‘unadjusted’ mixed model based on the PARAMOUNT EQ-5D
individual patient data because it gave intuitive utility values. The
Committee agreed that the values were intuitive but remained
concerned that the inclusion of a ‘cycle’ variable to account for
changes in utility with treatment cycles in the adjusted model would
cause significant instability (see section 3.25). The Committee
discussed the alternative utility values from the Nafees model, and
was aware that these were based on NSCLC patients receiving
second-line treatment, rather than maintenance treatment. In
addition, the Committee had reservations about using the Nafees
utility model values (which are not aligned with EQ-5D methods) in
preference to EQ-5D data from PARAMOUNT. The Committee
welcomed the availability of EQ-5D data from the trial and agreed
that these data should be used to provide the utility values for the

model. However the Committee remained cautious about how the
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unadjusted regression model had been specified to explore the
effect of treatment on utility. Furthermore, the Committee was
aware that, to accommodate the impact of a loss in utility (disutility)
from an adverse effect of treatment, the manufacturer had
calculated an average disutility for all pre- and post-progression
health states, and applied these to the pre-progression health
states only. Although the Committee accepted that disutility from
treatment-related adverse events would only occur during the pre-
progression phase (while a patient is still on treatment), it was not
appropriate that the disutility value should be estimated from an
average of the on-treatment and off-treatment times. The
Committee concluded that although the unadjusted model had not
been optimally executed and disutility had not been correctly
estimated, the values were still preferable to those from the Nafees
model, which were neither EQ-5D based, nor from the population of

interest.

The Committee discussed the source of resource use data within
the economic model. It heard from the ERG that the source of
resource use data within the economic model was selected
average costs taken from a previous trial in a different patient
population (JMEN, a clinical trial for pemetrexed maintenance
following non-pemetrexed-containing induction therapy) rather than
PARAMOUNT. The Committee concluded that it was more
appropriate to use PARAMOUNT costs because these were

available for the population of interest.

The Committee considered the approaches to survival modelling.
The Committee was aware that the key difference between the
manufacturer’s preferred approach and the ERG’s exploratory
analysis was whether or not patients treated with pemetrexed

receive additional survival gains after their disease has progressed
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and pemetrexed treatment has been discontinued. This was
because the manufacturer’s preferred parametric function for
projecting survival (the gamma function) resulted in a significant
post-progression benefit for pemetrexed, whereas the ERG’s
exponential function did not assume any difference between
pemetrexed and placebo beyond the treatment phase. The
Committee noted the ERG’s Kaplan-Meier analysis of post-
progression survival indicated that for the 2 trial arms, survival
corresponded very closely. The Committee also understood from
comments made by the clinical specialists at the first Committee
meeting that a continued benefit of pemetrexed over best
supportive care after disease progression is difficult to explain. The
Committee heard from the manufacturer that it was not considered
plausible that a patient would receive a benefit from pemetrexed
throughout treatment and that the benefit would suddenly stop
immediately on discontinuation of treatment. However the
Committee noted that although it may not be plausible to assume
an immediate end to the benefit of treatment on disease
progression, this was not the same as assuming a significant
benefit of pemetrexed over and above that of placebo, which was
the effect of using the gamma distribution. During consultation the
manufacturer highlighted Stein et al. 2009 and Stein et al. 2011 as
evidence of treatment effect reducing tumour growth rates after
treatment is stopped (using non-pemetrexed treatments) in patients
with advanced prostate and renal cancer. The Committee
considered that the findings in these papers did not support an
extended benefit of chemotherapy following disease progression,
because the only scenario in which post-treatment benefit was
postulated occurred with a vaccine treatment. The Committee did
not find any reason for basing its decision on anything other than
the PARAMOUNT data, which did not show any evidence of a post-
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progression benefit for pemetrexed over placebo. Accordingly, the
Committee concluded that the ERG’s approach to survival
modelling using a long-term exponential distribution was more

appropriate than the manufacturer’s use of a gamma distribution.

The Committee considered the points on the survival curve from
which the manufacturer and the ERG’s analyses had projected
survival estimates. The Committee noted that the manufacturer’'s
revised base case adopted the ERG’s approach in which a
common level of survival was used as the start point of projection.
It considered this to be an appropriate approach. However, the
Committee noted that the revised base case used a common level
of survival of 25% rather than the 20% point previously used by the
ERG and accepted by the Committee. The Committee discussed
the ERG’s additional work in which a point of 37.2% was suggested
(see section 3.24). The Committee heard from the ERG that it had
chosen this level to equalise the projective portion in both arms,
and because the Kaplan-Meier estimate and overall survival
projective model estimate corresponded closely, minimising a
potential source of bias. The Committee was aware that the choice
of cut point is a matter of judgement and as such, any estimates
come with some degree of uncertainty. Acknowledging this
uncertainty, the Committee accepted the ERG’s basis for the
choice of 37.2% as the point from which to begin survival

projection.

On the basis of its discussions (see sections 4.12 to 4.16), the
Committee considered that the most appropriate ICER should be
calculated using the revised assumptions around cost and resource
use, the unadjusted utility model and the ERG’s approach to
survival modelling using the point at which survival in both arms

was 37.2% as the point at which to start projection. The result of
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combining these assumptions was confirmed by the ERG to

produce an ICER of approximately £82,000 per QALY gained.

The Committee considered supplementary advice from NICE that
should be taken into account when appraising treatments that may
extend the life of patients with a short life expectancy and that are
licensed for indications that affect small numbers of people with
incurable ilinesses. For this advice to be applied, all the following

criteria must be met:

e Treatment is indicated for patients with a short life expectancy,
normally less than 24 months.

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

e The treatment is licensed or otherwise indicated for small patient

populations.

In addition, when taking these criteria into account, the Committee
must be persuaded that the estimates of the extension to life are
robust and that the assumptions used in the reference case of the

economic modelling are plausible, objective and robust.

Noting evidence from the National Lung Cancer Audit (2012) and
the survival time of patients on placebo and best supportive care in
PARAMOUNT, the Committee concluded that the life expectancy of
patients with advanced non-squamous NSCLC is normally less
than 24 months. The Committee also concluded that there was
sufficient evidence to indicate that the treatment offers extension to
life of at least 3 months, noting that both the manufacturer’s and
ERG’s estimated mean overall survival gain was more than

3 months (4.2 months and 3.4 months respectively).
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The Committee considered and discussed the patient population
for which pemetrexed is licensed, taking into account all the
therapeutic indications for pemetrexed identified in the summary of
product characteristics. The Committee noted that pemetrexed has

a UK marketing authorisation for the following indications:

¢ in combination with cisplatin for the first-line treatment of patients
with locally advanced or metastatic NSCLC other than
predominantly squamous cell histology

¢ as monotherapy for the maintenance treatment of locally
advanced or metastatic NSCLC other than predominantly
squamous cell histology in patients whose disease has not
progressed immediately following platinum-based chemotherapy

¢ as monotherapy for the second-line treatment of patients with
locally advanced or metastatic NSCLC other than predominantly
squamous cell histology

¢ in combination with cisplatin for the treatment of chemotherapy-
naive patients with unresectable malignant pleural

mesothelioma.

The Committee discussed the small patient population criterion. It
heard from NICE that, for treatments for small groups of patients,
higher prices, and therefore reduced cost effectiveness, were more
likely to be justified given the need to recoup costs of development
of the product if the licensed indications only apply to a small
potentially eligible patient population. It further heard that the case
for reduced cost effectiveness weakens as the potential total
population for a product increases. Therefore taking into account
the cumulative population covered by all the indications in the
marketing authorisation needs to be considered. The Committee
understood that the small patient population criterion was intended
to recognise the long-term benefits to the NHS of innovation under
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these circumstances. The Committee was aware that, for this
reason, it was appropriate to add the potential populations for all
indications covered by the marketing authorisation together rather
than consider them on the basis of actual use. The Committee
considered that the calculation of the total population should reflect
only the population covered by the licensed indications in the
countries where NICE guidance had formal effect (that is, England
and Wales). The Committee recognised that in the case of patients
having first-line chemotherapy with pemetrexed in combination with
cisplatin and then continuing on maintenance pemetrexed, this
represented additional opportunities for the manufacturer to recoup
the costs of development for pemetrexed.

The Committee considered the population size for the indication for
pemetrexed as first-line therapy. It was aware that the licensed
indication is that pemetrexed should be given in combination with
cisplatin, and, on the basis of comments from the clinical
specialists, that only patients with a performance status of 0-1
would be considered for treatment with cisplatin. However, for
patients who are fit enough to tolerate this combination, the
Committee heard from the clinical specialists that this would be the
first-line treatment of choice. The Committee noted that, according
to the National Lung Cancer Audit (2012), the number of patients
with confirmed NSCLC who are of performance status 0-1 and who
have stage I1IB or IV disease is 6698. It understood that 68% of
these patients would have non-squamous histology (NICE clinical
guideline 121), therefore the potential population eligible for first-

line therapy with pemetrexed would be 4555.

The Committee considered the population size for the maintenance
indication for pemetrexed. It was aware that the licence extension

meant that pemetrexed would be an option for patients as
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‘continuation maintenance’ (that is, pemetrexed maintenance
treatment following induction therapy with pemetrexed in
combination with cisplatin) or ‘switch maintenance’ (that is,
pemetrexed maintenance treatment following induction therapy
which does not include pemetrexed). The Committee noted
comments received during consultation from the manufacturer that,
of those eligible for first-line treatment (4555), 55.2% (2514) receive
first-line chemotherapy and of these 40% (1006) receive
pemetrexed plus cisplatin. Of these, the manufacturer estimated
that 58.4% (588) would be eligible for pemetrexed continuation
maintenance treatment. The Committee accepted this number.
Regarding switch maintenance, the Committee noted that, if 1006
people receive a pemetrexed-containing first-line induction therapy,
the remainder of the total population (that is, 2514 minus 1006, or
around 1500) would be eligible for switch maintenance treatment.
The Committee was aware that around 74% (JMDB study report) of
patients would respond to induction therapy and therefore be
eligible for maintenance treatment. This would suggest around
1110 people would be eligible for switch maintenance treatment.
The Committee concluded that the total population for both
continuation and switch maintenance treatment would be

approximately 1500.

The Committee considered the population size for the second-line
treatment of NSCLC for pemetrexed. It noted that anyone who did
not receive pemetrexed as induction or maintenance therapy (that
is, those patients of performance status 2) would be potentially

eligible for second-line therapy with pemetrexed following disease
progression. It noted the manufacturer’s estimate that 462 people
receive first-line chemotherapy that does not include pemetrexed.

The Committee accepted this estimate for the population of people
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potentially eligible to receive pemetrexed as a second-line

treatment.

The Committee was aware that pemetrexed also has a marketing
authorisation for mesothelioma. The Committee noted that,
according to the National Lung Cancer Audit (2012), the number of
patients with mesothelioma is 1825. It is understood that 88% of
these patients would have advanced disease; therefore the
potential population eligible for pemetrexed would be 1606 with

mesothelioma.

The Committee considered the total population size for which
pemetrexed has a licence. It noted that its calculations did not
include those people who present at an earlier stage of disease,
but who relapse after surgery or radiotherapy, and then go on to
receive pemetrexed-based chemotherapy. The Committee
concluded that the total patient population would be more than
8000, which it did not consider to represent a small population. The
Committee concluded that pemetrexed did not meet the small total
patient population criterion. The Committee therefore concluded
overall that pemetrexed maintenance treatment following induction
therapy with pemetrexed and cisplatin could not be considered
under the supplementary advice to the Committee on end-of-life

treatments.

The Committee noted that even if the end-of-life considerations
were taken into account, the most plausible ICER for pemetrexed
maintenance following induction therapy with pemetrexed and
cisplatin compared with placebo plus best supportive care was
substantially higher than would normally considered to be a cost
effective use of NHS resources. Therefore the Committee
concluded that pemetrexed maintenance treatment should not be

recommended for treating locally advanced or metastatic NSCLC
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other than predominantly squamous cell histology in patients
whose disease has not progressed immediately following induction

therapy with pemetrexed and cisplatin.

The Committee discussed whether its preliminary
recommendations for pemetrexed as a maintenance therapy
following induction with pemetrexed plus cisplatin were associated
with any issues related to the equality legislation and the
requirement for fairness. The Committee was aware that NICE
technology appraisal guidance 190 (TA190) recommends
pemetrexed as an option for the maintenance treatment of people
with locally advanced or metastatic NSCLC other than
predominantly squamous cell histology if disease has not
progressed immediately following platinum-based chemotherapy in
combination with gemcitabine, paclitaxel or docetaxel. The
Committee discussed whether its preliminary recommendations
could be considered unfair given the recommendations in TA190,
and that the difference between the populations in TA190 and the
current appraisal was in terms of the first-line treatment received.
The Committee agreed that first-line treatment is not linked to the
protected characteristics covered in the equality legislation. The
Committee was aware that it needs to make a decision for each
appraisal based on the evidence before it and this is what it has
done in this case. The Committee agreed that its decision on
pemetrexed as a maintenance therapy following induction with
pemetrexed plus cisplatin was made because pemetrexed
maintenance was not cost effective in this population. Furthermore,
even if there was any unfairness, given the high ICER of
approximately £82,000 per QALY gained, the Committee agreed
that the recommendation could be justified and was in line with the
Committee's role and the application of the cost-effectiveness

criteria, and was a proportionate means of achieving a legitimate
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aim. The Committee had not identified any special factors which
would require or justify making a positive recommendation despite
the very high ICER.

National Institute for Health and Care Excellence Page 34 of 46

Appraisal consultation document — Pemetrexed maintenance treatment following induction therapy with
pemetrexed and cisplatin for non-squamous non-small-cell lung cancer

Issue date: August 2013





CONFIDENTIAL UNTIL PUBLICATION

Summary of Appraisal Committee’s key conclusions

TAXXX Appraisal title: Pemetrexed maintenance treatment Section
following induction therapy with pemetrexed and cisplatin
for non-squamous non-small-cell lung cancer
Key conclusion
Pemetrexed is not recommended for the maintenance treatment of locally 1.1
advanced or metastatic non-small-cell lung cancer (NSCLC) other than
predominantly squamous cell histology for people whose disease has not
progressed immediately following induction therapy with pemetrexed and
cisplatin.
The Committee concluded that pemetrexed monotherapy for the 48
maintenance treatment of locally advanced or metastatic non-squamous '
NSCLC in patients whose disease has not progressed immediately
following induction therapy with pemetrexed and cisplatin (and with a
performance status of 0—1) provides a statistically significant gain in
progression-free survival and overall survival compared with placebo.
The Committee considered that the most plausible ICER was approximately
£82,000 per QALY gained. Therefore the Committee concluded that 417 4.27
pemetrexed maintenance treatment should not be recommended for
treating locally advanced or metastatic NSCLC other than predominantly
squamous cell histology in people whose disease has not progressed
immediately following induction therapy with pemetrexed and cisplatin.
Current practice
Clinical need of The Committee heard from a patient group of the | 4.2
patients, including the | importance to patients and their families of the
availability of availability of additional active therapy options.
alternative treatments
The technology
Proposed benefits of The Committee concluded that pemetrexed 4.8
the technology monotherapy for the maintenance treatment of
How innovative is the | 'ocally advanced or metastatic non-squamous
technology in its NSCLC in pgtlentslwhose dlse_ase_ has not
: progressed immediately following induction
potential to make a : . X .
significant and therapy with pemetrexed and C|s_plat|n (anc_i Wlth a
substantial impact on pQrfpfmance status of 0—1)_ provides a s_tatlstlcally
significant gain in progression-free survival and
health-related overall survival compared with placebo
benefits? P P '
What is the position of | Pemetrexed has a marketing authorisation as 2.1

the treatment in the

pathway of care for the

condition?

‘monotherapy for the maintenance treatment of
locally advanced or metastatic NSCLC other than
predominantly squamous cell histology in patients
whose disease has not progressed immediately
following platinum-based chemotherapy’.
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Adverse reactions The Committee concluded that treatment with 4.9
pemetrexed maintenance therapy in this setting
was associated with clinically significant but
acceptable adverse reactions.
Evidence for clinical effectiveness
Availability, nature and | The evidence of clinical effectiveness was derived | 3.1
quality of evidence from the PARAMOUNT trial. This was an
international, multicentre (83 sites across
16 countries including the UK), double-blind,
phase lll, randomised trial in patients with
stage IIIB or stage IV non-squamous NSCLC
whose disease had not progressed after 4 cycles
of pemetrexed plus cisplatin induction therapy.
The Committee considered that PARAMOUNT 4.6
was well designed.
Relevance to general | The Committee concluded that the patients in the | 4.6
clinical practice inthe | PARAMOUNT trial were generally fitter and
NHS younger than those seen in clinical practice in
England and Wales.
Uncertainties The Committee concluded that patients in 4.6
generated by the PARAMOUNT were generally younger and fitter
evidence than those seen in clinical practice in England and
Wales.
Are there any clinically | No clinically relevant subgroups were identified
relevant subgroups for | during the appraisal.
which there is
evidence of differential
effectiveness?
Estimate of the size of | Noting the clinical trial results (PARAMOUNT) the | 3.3-3.4,
the clinical Committee concluded that pemetrexed 4.8

effectiveness including
strength of supporting
evidence

monotherapy for the maintenance treatment of
locally advanced or metastatic non-squamous
NSCLC in people whose disease has not
progressed immediately following induction
therapy with pemetrexed and cisplatin (and with a
performance status of 0—1) provides a statistically
significant gain in median progression-free survival
of 1.68 months and median overall survival of 2.85
months.
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Evidence for cost effectiveness

Availability and nature | The manufacturer submitted a state-transition 3.8

of evidence Markov model to evaluate the cost effectiveness of
pemetrexed compared with placebo.

Uncertainties around The Committee was not persuaded by the 4.15-4.17

and plausibility of manufacturer’s approach to the modelling of

assumptions and progression-free survival and overall survival.

Irggglfl in the economic Th(_e Committee also concluded thgt more accurate
estimates of resource use and utility parameters 4.12-4.14
were available than those used in the
manufacturer’s revised base case.

Incorporation of Patients in PARAMOUNT were asked to rate their | 3.11

health-related quality- | present health condition using the EQ-5D

of-life benefits and instrument. The manufacturer noted that the trial

utility values data did not provide values suitable for the pre-
and post-progression health states, therefore a
mixed regression analysis was carried out.

H_av_e_any potential No significant and substantial health-related

significant and :

, benefits that have not been captured by the QALY
substantial health- calculation were identified either in the submission
related benefits been i .
identified that were not | ©" at the Committee meeting.
included in the
economic model, and
how have they been
considered?

Are there specific No clinically relevant subgroups were identified

groups of people for during the appraisal.

whom the technology

is particularly cost

effective?

What are the key The different approaches to estimating overall 3.22, 3.27,

drivers of cost survival for the lifetime of the model between the 4.17

effectiveness? manufacturer’s revised base case and ERG’s
analyses resulted in a difference of around
£25,000 per QALY gained.

Most likely cost- The Committee considered that the most plausible | 4.17

effectiveness estimate
(given as an ICER)

ICER was approximately £82,000 per QALY
gained.
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Additional factors taken into account

Patient access Not applicable
schemes (PPRS)

End-of-life The Committee considered that the total 418 to
population for whom pemetrexed is licensed was

considerations not small enough for the end-of-life advice to 421
apply. It noted that even if the supplementary
advice on end-of-life treatments was taken into
account, the most plausible ICER was higher than
that normally considered to be cost effective.
Equalities The Committee did not identify any special factors | 4.28
considerations and which would require or justify making a positive
social value recommendation despite the very high ICER.
judgements
5 Implementation
5.1 NICE has developed tools [link to

www.nice.org.uk/guidance/TAXXX] to help organisations put this

guidance into practice (listed below). [NICE to amend list as
needed at time of publication]

e A costing statement explaining the resource impact of this
guidance.

¢ Audit support for monitoring local practice.
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Related NICE guidance

Details are correct at the time of consultation. Further information is available
on the NICE website.

Published

Lung cancer: The diagnosis and treatment of lung cancer. NICE clinical
guideline 121 (2011).

Erlotinib monotherapy for the maintenance treatment of non-small-cell lung

cancer. NICE technology appraisal guidance 227 (2011).

Gefitinib for the first-line treatment of locally advanced or metastatic non-

small-cell lung cancer. NICE technology appraisal guidance 192 (2010).

Pemetrexed for the maintenance treatment of non-small-cell lung cancer.

NICE technology appraisal guidance 190 (2010).

Pemetrexed for the first-line treatment of non-small-cell lung cancer. NICE

technology appraisal guidance 181 (2009).

Erlotinib for the treatment of non-small-cell lung cancer. NICE technology

appraisal guidance 162 (2008).
Bevacizumab for the treatment of non-small-cell lung cancer (terminated
appraisal). NICE technology appraisal 148 (2008).

There is a NICE pathway on lung cancer.

Under development

Erlotinib and gefitinib for the treatment of non-small-cell lung cancer

following prior chemotherapy (review of TA162 and TA175). NICE

technology appraisal guidance (publication expected June 2014).

Epidermal growth factor receptor tyrosine kinase (EGFR-TK) mutation

testing in adults with locally advanced or metastatic non-small-cell lung

cancer. NICE diagnostics guidance (publication expected September
2013).
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e Crizotinib for the treatment of previously treated non-small-cell lung cancer

associated with an anaplastic lymphoma kinase fusion gene. NICE

technology appraisal guidance (publication expected September 2013).

7.1

Proposed date for review of guidance

NICE proposes that the guidance on this technology is considered
for review by the Guidance Executive at the same time as NICE
technology appraisal guidance 190 and 181, or earlier if the patent
for this technology expires before that time. The review decision for
these technology appraisals will take place within 6 months of the
publication of an independent Health Technology Assessment
report on ‘First-line therapy for adult patients with non-small-cell
lung cancer’ that is currently being compiled by the Liverpool
Review and Implementation Group (LRIiG), Liverpool University.
This paper was published in July 2013. The Guidance Executive
will decide whether the technology should be reviewed based on
information gathered by NICE, and in consultation with consultees

and commentators.

Peter Clark
Chair, Appraisal Committee
August, 2013
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8 Appraisal Committee members and NICE

project team

A Appraisal Committee members

The Appraisal Committees are standing advisory committees of NICE.
Members are appointed for a 3-year term. A list of the Committee members
who took part in the discussions for this appraisal appears below. There are

4 Appraisal Committees, each with a chair and vice chair. Each Appraisal
Committee meets once a month, except in December when there are no
meetings. Each Committee considers its own list of technologies, and ongoing
topics are not moved between Committees.

Committee members are asked to declare any interests in the technology to
be appraised. If it is considered there is a conflict of interest, the member is

excluded from participating further in that appraisal.

The minutes of each Appraisal Committee meeting, which include the names
of the members who attended and their declarations of interests, are posted
on the NICE website.

Professor Peter Clark (Chair)
Consultant Medical Oncologist, Clatterbridge Centre for Oncology

Professor Jonathan Michaels (Vice Chair)
Professor of Clinical Decision Science, University of Sheffield

Professor Darren Ashcroft
Professor of Pharmacoepidemiology, School of Pharmacy and
Pharmaceutical Sciences, University of Manchester

Dr Aomesh Bhatt
Director of Regulatory and Medical Affairs, Europe and North America, Reckitt
Benckiser

Dr Andrew Black
General Practitioner, Mortimer Medical Practice, Herefordshire
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Dr Matthew Bradley
Therapy Area Leader, Global Health Outcomes, GlaxoSmithKline

Dr lan Campbell
Honorary Consultant Physician, Llandough Hospital, Cardiff

Professor Usha Chakravarthy
Professor of Ophthalmology and Vision Sciences, The Queen’s University of
Belfast

Tracey Cole
Lay Member

Dr lan Davidson
Senior Lecturer in Physiotherapy, Manchester Metropolitan University

John Dervan
Lay Member

Professor Simon Dixon
Professor of Health Economics, University of Sheffield

Dr Martin Duerden
Assistant Medical Director, Betsi Cadwaladr University Health Board, North
Wales

Dr Alexander Dyker
Consultant Physician, Wolfson Unit of Clinical Pharmacology, University of
Newcastle

Christopher Earl
Surgical Care Practitioner, Wessex Neurological Centre at Southampton
University Hospital

Gillian Ells
Prescribing Advisor — Commissioning, NHS Hastings and Rother and NHS
East Sussex Downs and Weald

Professor Paula Ghaneh
Professor and Honorary Consultant Surgeon, University of Liverpool

Dr Susan Griffin
Research Fellow, Centre for Health Economics, University of York

Professor Carol Haigh
Professor in Nursing, Manchester Metropolitan University

Dr Paul Hepple
General Practitioner, Muirhouse Medical Group
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Professor John Hutton
Professor of Health Economics, University of York

Professor Peter Jones
Emeritus Professor of Statistics, Keele University

Dr Steven Julious
Reader in Medical Statistics, University of Sheffield

Dr Tim Kinnaird
Lead Interventional Cardiologist, University Hospital of Wales, Cardiff

Warren Linley
Senior Research Fellow, Centre for Health Economics and Medicines
Evaluation, Bangor University

Professor Femi Oyebode
Professor of Psychiatry and Consultant Psychiatrist, The National Centre for
Mental Health

Dr John Radford
Director of Public Health, Rotherham Primary Care Trust and MBC

Dr Phillip Rutledge
GP and Consultant in Medicines Management, NHS Lothian

Dr Brian Shine
Consultant Chemical Pathologist, John Radcliffe Hospital, Oxford

Dr Murray Smith
Associate Professor in Social Research in Medicines and Health, University of
Nottingham

Paddy Storrie
Lay Member

Dr Alison Talbot-Smith
Consultant in Public Health, Herefordshire Clinical Commissioning Group

Charles Waddicor
Chief Executive, NHS Berkshire West

Professor Carolyn Young
Consultant Neurologist, Walton Centre for Neurology and Neurosurgery
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B NICE project team

Each technology appraisal is assigned to a team consisting of 1 or more
health technology analysts (who act as technical leads for the appraisal), a

technical adviser and a project manager.

Mark Minchin

Technical Lead

Joanne Holden
Technical Adviser

Kate Moore

Project Manager
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9 Sources of evidence considered by the

Committee

A The Evidence Review Group (ERG) report for this appraisal was

prepared by Liverpool Reviews and Implementation Group (LRIG):

. Greenhalgh J, Bagust A, Blundell M et al. Pemetrexed for
maintenance treatment following induction therapy with
pemetrexed and cisplatin for non-squamous non-small cell
lung cancer, December 2012

B  The following organisations accepted the invitation to participate in this
appraisal as consultees and commentators. They were invited to
comment on the draft scope, the ERG report and the appraisal
consultation document (ACD). Organisations listed in | were also invited
to make written submissions. Organisations listed in Il and Il had the
opportunity to give their expert views. Organisations listed in I, Il and Il
also have the opportunity to appeal against the final appraisal

determination.
I Manufacturer/sponsor:

e Lilly UK

I Professional/specialist and patient/carer groups:

Roy Castle Lung Cancer Foundation
British Thoracic Society

Cancer Research UK

Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Il Other consultees:

. Department of Health
. Welsh Government
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IV Commentator organisations (did not provide written evidence and

without the right of appeal):

. Commissioning Support Appraisals Service

Department of Health, Social Services and Public Safety for
Northern Ireland

Healthcare Improvement Scotland

British Thoracic Oncology Group

Liverpool Reviews and Implementation Group (LRIG)
National Institute for Health Research Health Technology
Assessment Programme

. National Collaborating Centre for Cancer

C  The following individuals were selected from clinical specialist and
patient expert nominations from the consultees and commentators. They
gave their expert personal view on pemetrexed by attending the initial
Committee discussion and providing written evidence to the Committee.

They were also invited to comment on the ACD.

. Dr Jesme Fox nominated by Roy Castle Lung Cancer
Foundation — patient expert (written evidence only)

. Dr Riyaz Shah nominated by Lilly UK — clinical specialist

. Dr Yvonne Summers nominated by the Royal College of
Physicians — clinical specialist

D Representatives from the following manufacturer/sponsor attended
Committee meetings. They contributed only when asked by the

Committee chair to clarify specific issues and comment on factual

accuracy.

e Lilly UK
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HTA and Health Outcomes

Medical and Product Information: _

11" September 2013

Meindert Boysen

Programme Director, Technology Appraisals
Centre for Health Technology Evaluation
National Institute for Health and Care Excellence
1st Floor

10 Spring Gardens

London

SW1A 2BU

Dear Meindert

Pemetrexed for maintenance treatment of non-squamous non-small-cell lung
cancer [ID489]: Lilly response to 2" Appraisal Consultation Document (ACD)
Thank you for the opportunity to respond to the second ACD consultation for pemetrexed

in continuation maintenance treatment of non-squamous NSCLC.

Pemetrexed continuation maintenance treatment is a valuable treatment option that
enables patients to maintain the benefit of first-line standard of care treatment for non-
squamous NSCLC, further extending their overall survival (OS) and improving 1- and 2-
year survival rates. In the pivotal maintenance trial PARAMOUNT, pemetrexed-treated
patients experienced a median overall survival (OS) of 13.86 months compared with
11.01 months for patients receiving placebo (Paz-Ares et al. 2013). This translates to a
mean survival gain in excess of 3 months in the lifetime economic model. One and two-
year survival rates in pemetrexed-treated patients were significantly higher at 58% and

32% respectively compared to 45% and 21% in the placebo arm.

Our response focuses mainly on the key aspects of the technology appraisal as discussed
by the Committee, i.e. the cost-effectiveness case for pemetrexed, its consideration under
the ‘End of Life’ supplementary criteria and the ethical implications of the negative
guidance. These are summarised briefly below and addressed in detail later in the

document.





1. Overall survival modelling approach

Lilly strongly believes the ERG’s alternative approach to modelling is inappropriate and
biased against pemetrexed. In these circumstances we are concerned that it was not
adequately scrutinised by the Committee. We present our concerns with the ERG’s
modelling approach and address the Committee’s concerns regarding our modelling
approach. In order to propose a plausible ICER range for the Committee’s consideration

we revisit the following technical aspects regarding the OS modelling approach:

a. Choice of parametric distribution for projective OS modelling: Lilly believes
that the ERG’s alternative model using exponential projective modelling is biased
against pemetrexed and as a result consider it to be a less appropriate model than
Lilly’s model that uses a gamma distribution. Lilly consider the gamma distribution
to be the best fit to the observed OS data from the PARAMOUNT trial and have
provided full details of the curve-fitting exercise and a wide range of evidence in
support of our modelling approach. In addition, the Committee has inappropriately
attributed the post-progression survival (PPS) gain in the model to the use of the
gamma distribution (paragraph 4.15 of the FAD/second ACD), when in fact, the
key driver of PPS gain in the model is the assumption of continued treatment
effect on OS in the post-trial period. We believe this misunderstanding has been a
major concern for the Committee and has been the main factor leading to their

rejection of Lilly’'s modelling approach. We address this concern.

b. Selection of cut point for projective OS modelling: Lilly have serious concerns
regarding the ERG’s selection of a cut point with a common survival level of 37.2%
in both arms to begin survival projection in their exponential model, since it results
in a considerable underestimation of OS benefit in the pemetrexed arm. The ERG
did not present any evidence or compelling rationale for their alternative strategy
and we are concerned that this approach has not been acknowledged or
adequately scrutinised by the Committee. In contrast, we presented (in our
response to the second ACD) a clear rationale for our preferred cut point of 25%,
implemented in a gamma model, which avoids this underestimation by using more

of the observed trial data.





2. Calculation of the size of the pemetrexed-eligible patient population for
consideration of pemetrexed continuation maintenance under the ‘End of Life’

supplementary advice:

We consider that double-counting of patients eligible for pemetrexed switch maintenance
is inappropriate and unfair, since these patients can, by definition, only receive
pemetrexed once in the entire treatment pathway and do not represent an additional
population of patients who may receive such therapy. Furthermore, the number of PS 2
patients eligible to receive pemetrexed in the second-line setting has been substantially
overestimated.

3. Ethical considerations around withdrawal of pemetrexed continuation

maintenance treatment:

We believe that withholding pemetrexed treatment from patients in whom
pemetrexed/cisplatin first-line has already proved beneficial is unfair and likely to be

perceived as unethical by patients and physicians in clinical practice.





1. Overall survival modelling approach

Summary of overall survival modelling approach and plausible ICER range

In summary, Lilly believes that our survival modelling approach, based upon systematic
curve-fitting using best practice NICE Technical Support Document (TSD) guidance
(Latimer, 2011), is fundamentally sound and robust, since it is supported by a wide range
of evidence that strongly suggests that we have chosen the most appropriate parametric
distribution to project OS. We believe the Committee did not adequately consider all of the

evidence supporting the choice of the gamma distribution.

In addition, we address the Committee’s concern regarding the PPS gain in our basecase
analysis, and demonstrate that the key driver of PPS gain in the model is the assumption
of continued treatment effect on OS in the post-trial period, i.e. whether the treatment

benefit on OS continues beyond the observed trial period or stops immediately at the end

of the trial, rather than the use of the gamma model.

In contrast, the ERG has presented a single alternative modelling approach based upon
visual assessment of the survival curves, which we are concerned provides a poor fit to
the pemetrexed OS data and consequently is biased against pemetrexed. The ERG has
not provided adequate justification by presenting any sensitivity analyses exploring
alternative parametric models together with standard statistical tests used to compare the
goodness of fit of alternative models, both of which are important elements when

considering uncertainty associated with the analysis of survival data (Latimer, 2011).

We believe it is essential that the ERG’s modelling approach is subjected to the same
level of scrutiny as that applied to our model, with the same range of curve-fitting,
statistical tests and validation to enable a fair and reasonable comparison between the
two approaches. In the absence of such testing the Committee is substantially prejudiced
in its ability to make a direct comparison of the goodness of fit of the two approaches and
we believe is simply not in a position to make an informed decision about the validity of
the ERG’s methodology and whether their approach or that presented by Lilly should be

preferred.

We have already explained why our modelling approach is robust, and having addressed
the Committee’s concerns regarding the PPS gains seen in the basecase analysis, have
demonstrated that the plausible ICER range is likely to fall within the range £59,000 to
£69,000, most likely in the mid range, i.e. £60,000 - £65,000 if the Committee accepts that
a clinically-plausible post-trial OS treatment effect falls somewhere between the two

alternative scenarios included in the model.






1.a. Choice of parametric distribution for projective OS modelling

ERG’s modelling approach

Lilly believes that the ERG’s alternative model using exponential projective modelling is
biased against pemetrexed and, as a result, consider it to be a less appropriate model than
Lilly’s model which uses a gamma distribution.

The ERG presented an alternative OS model based on independent exponential
projective OS modelling for each arm. The rationale given for this modelling approach
was that exponential trend lines fitted to the cumulative hazard plot (Fig 10, ERG Report,
December 2012) run in parallel, after the first year. The ERG states that this finding
indicates a similar long-term mortality risk in each arm, i.e. the OS hazard rate is constant
over time.

The ERG’s cumulative hazard plot, reproduced below (Figure 1), shows that the fitted
hazard line provides a reasonable visual fit to the observed pemetrexed OS data initially,
i.e. between days 200 to 600 approximately. However, the highlighted section of the
pemetrexed arm shows the fitted hazard line is consistently higher than the actual trial
data for a considerable proportion of the trial period from around day 600 until the end of
the trial (day 1050 approx.). This indicates that the fitted hazard line is overestimating the
hazard in the pemetrexed arm and that the actual observed hazard in the pemetrexed arm
iS not constant after the first year. It appears to be slightly lower in the latter part of the
observed data (days 600 to 1050 approx.) compared to earlier (days 200 to 600 approx.).

Figure 1. Comparison of cumulative OS hazards in both arms of the PARAMOUNT trial with
ERG calibrated exponential trend (Reproduced from Fig 10, ERG Report, LRiG, December
2012: annotations added by Lilly)
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The ERG also states that their fitted exponential models show close correspondence to
the observed OS data (Fig 11, ERG Report, December 2012). Figure 2 below reproduces
the ERG’s fitted exponential model plot. This shows that the ERG’s OS model does not fit
the pemetrexed data well, consistently underestimating the observed OS data from
around day 600 until the end of the trial. Since the ERG’s model underestimates the
observed OS data in the tail of the pemetrexed arm, it will therefore also bias the entire
projective modelling for the pemetrexed arm in the post-trial period.

Figure 2. Comparison of OS in both arms of the PARAMOUNT trial with ERG calibrated
exponential long-term models (Reproduced from Fig 10, ERG Report, LRiG, December 2012:
annotations added by Lilly)
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The ERG’s use of the exponential distribution assumes that the hazard rate is constant
over time. This is not supported by the OS data from the PARAMOUNT trial. The plots of
the smoothed hazard estimates for PARAMOUNT OS data (Figures 3 and 4 overleaf)
show that in both treatment groups the hazard initially increases and then decreases over
time i.e. it is not constant. An exponential model therefore fails to capture the initial
increase and subsequent decrease in the baseline hazard evident in the observed
PARAMOUNT data. The ERG appear not to have investigated whether alternative
distributions that allow the hazard to change over time, e.g. the gamma distribution,
provided a better fit to the observed data as they did not present any alternative

parametric forms in sensitivity analyses or any goodness-of-fit statistics.
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An exponential function, as recommended by the ERG is depicted by the two horizontal
lines in Figure 3 above and assumes that the hazard rate is constant over time. In
contrast, the gamma model (Figure 4 above) predicts the underlying hazard to initially
increase and then decrease, and therefore better reflects PARAMOUNT OS data, and
thus appeatrs to offer a better fit to the observed PARAMOUNT OS data.

In addition to the issues raised above regarding the poor fit of the ERG’s exponential
model to the observed pemetrexed OS data, Lilly are also concerned about the selection
of the starting points for the ERG’s projective OS models. Whilst this issue is related to
the cut-point issue discussed later in the document, we discuss it below in the context of
the ERG’s exponential model since we believe that it introduces an additional source of

bias.

The ERG used visual inspection of the cumulative hazard plot to determine where to start
their OS models; fitting their OS projective model from cycle 19 in the placebo arm and
cycle 8 in the pemetrexed arm (Details of amendments, LRIG, October 2012). The ERG
provided no other rationale for this choice, and subsequent examination of the survival
data in the economic model (Lilly model: Lifetable worksheet) shows that the ERG’s OS
model for the pemetrexed arm was fitted to a point where patient characteristics for both
progression-free survival (PFS) and OS are very substantially different to those in the
placebo arm, which is likely to introduce a further source of bias. Table 1 overleaf shows
that only 5% of patients remain progression-free at cycle 19 in the placebo arm compared
with 46% of patients at cycle 8 in the pemetrexed arm. In addition the % survival is very
substantially different in the two arms: 42% for placebo and 81% for pemetrexed (Table
1). The ERG does not discuss this important issue and no clear rationale is provided for
their original approach. This is surprising, when in their first report they stated the
importance of a common survival rate to determine the point at which projection takes

over from the KM data (LRiG, Dec 2012). In addition, no sensitivity analyses were
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presented by the ERG in terms of implementing alternative starting points for their

projective modelling.

Tablel. Patient characteristics at the starting point of the ERG’s projective OS models.
(Lifetable worksheet, Lilly model)

Survival data
Placebo — cycle 19 Pemetrexed — cycle 8
PFS
. 5% 46%
0,
% of cohort a.t risk of n=9 n=165
progression
oS 41% 83%
% of cohort at risk of death n=74 n=298
0S 42% 81%
% survival

Lilly’s modelling approach

Lilly consider the gamma distribution to be the best fit to the observed KM data from the
PARAMOUNT trial having provided full details of the curve-fitting exercise in our original
submission and a wide range of evidence in support of this choice in response to the first
ACD stage. We believe the Committee did not adequately consider all of the evidence

supporting the choice of the gamma distribution.

In addition, we address the Committee’s concern regarding the PPS gain that occurs in our
basecase analysis, which the Committee inappropriately attributed to the use of the gamma
model’. We demonstrate that it is, in fact, the assumption concerning post-trial treatment
effect on OS that is the key driver of PPS gain in our model. As such, we do not believe the
Committee should reject the gamma distribution in favour of the ERG’s exponential OS
model.

Lilly submitted a basecase analysis using the gamma distribution to project OS estimates,
having conducted a systematic curve-fitting exercise using all of the observed OS data,
and provided extensive evidence to support this choice in terms of goodness of fit and
plausibility. Lilly also provided alternative parametric models in sensitivity analyses,
together with a range of statistics to support the choice of the gamma distribution. In
response to the first ACD, Lilly provided smoothed hazard plots, which further supported
the choice of the gamma distribution in preference to the exponential distribution
(Appendix 2, Lilly response to 1% ACD, April 2013). Lilly also provided evidence to support
the use of an accelerated failure time model using a gamma distribution, suggesting that
the ERG’s approach using independent projective OS modelling for each arm is therefore

unnecessary.

! The ERG attributed the PPS gain to the use of gamma together with the use of a single proportional hazards model.
(LRiG, Dec 2012)
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The ERG did not comment on this evidence in their Addendum (LRiG, April 2013), nor
was it discussed at the second Committee meeting beyond initial presentation of
comments received during the first ACD consultation. As a result, we believe the
Committee did not give adequate consideration of the evidence supporting the choice of
the gamma distribution. For convenience, this evidence is reproduced in Appendix 1.

The Committee was concerned about the proportion of survival that occurred post-
progression in our basecase analysis and has inappropriately attributed the post-
progression survival (PPS) gain to the use of the gamma distribution. In fact, the key
driver of PPS gain is the assumption of continued treatment effect on OS in the post-trial
period.

Lilly explored two alternative assumptions concerning post-trial treatment effect on OS in
the model. These assumptions predict the shape of the extrapolated survival OS curves in
the post-trial period, i.e. beyond the observed trial duration, and should take account of

the clinical plausibility of each assumption.

A continuous benefit assumption was chosen for our basecase analysis, based on clinical
expert opinion during model development. This assumes that the statistically significant
OS hazard ratio (HR) observed during the trial period (HR=0.78, p= 0.034) continues in

the extrapolation period.

An alternative ‘one-time benefit' assumption was included in the model. This assumes that
the OS benefit (HR=0.78), observed in the pemetrexed arm during the trial, ends
immediately upon cessation of the trial, i.e. the HR reverts to 1.0 at the end of the
observed trial period. Given that the trial endpoint is effectively an arbitrary time point,
when sufficient deaths have been observed for a robust assessment of benefits versus
risks to be conducted for regulatory purposes, this latter scenario was not considered to
be clinically plausible but was included in the model, to represent a conservative scenario
in our sensitivity analyses. Whilst the Committee accepted this latter scenario may not be
clinically plausible, they seem to have interpreted this assumption as affecting the OS
treatment effect after treatment has been discontinued, i.e. after disease progression,
rather than after the entire trial period, and have attributed the PPS gain seen in the
basecase analysis solely to the use of the gamma distribution (paragraph 4.15, ACD,
August 2013).

Since this assumption affects the shape of the OS curve beyond the trial duration it
directly influences the total OS estimated when the model is extrapolated over a lifetime
horizon. The PFS data may be considered effectively fully mature (p55, ERG report,

December 2012) and does not require extrapolation. When OS is extrapolated to a
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lifetime horizon additional OS gains will be accrued above and beyond those seen in the
trial. Since PPS is a function of OS and PFS, i.e. PPS=0S-PFS, when the alternative
assumptions for post-trial treatment effect on OS are implemented the PPS benefit will

increase or decrease in line with the OS gains as shown in Table 2:

Table 2. Modelled incremental mean survival (Lifetime analysis from randomisation to
maintenance treatment; discounted results)

Assumption modelled Incremental survival Incremental ICER
Months survival £/QALY gained
% of OS
Gamma distribution with PFS 3.24 79 % Revised
continuous benefit basecase
assumption after first ACD:
PPS 0.84 21 %
i.e. basecase scenario £58,918
oS 4.08
Gamma distribution with PFS 3.24 93 % Sensitivity
one-time benefit assumption analysis:
i.e. conservative scenario PPS 0.24 7% £68,771
os 3.48

Note: numbers may not sum exactly due to rounding

The results in Table 2 show that in the revised basecase analysis presented in our
response to the first ACD, with a continued OS benefit assumption implemented, 21% of
the incremental OS benefit is estimated to occur in the post-progression period. This
analysis led to an ICER of £58,918. However, when the alternative ‘one-time benefit’
assumption is implemented only 7% of the incremental OS benefit occurs in the post-
progression period and the resulting ICER is £68,771. These results clearly demonstrate
that it is this assumption, and not the use of the gamma distribution per se, that results in

the majority of the PPS gain seen in our basecase analysis.

By definition, no-one knows what happens to the HR for OS after the end of the trial since
data is no longer collected. What we do know however, is that the PARAMOUNT trial was
powered for OS benefit. With a median follow up of 24 months for alive patients the data
provides robust insight about the OS benefit over the entire observed period. We believe
the true value for the OS HR in the post-trial period is likely to fall somewhere between the
two assumptions modelled, i.e. a HR between 0.78 and 1.0, and therefore propose a
plausible ICER range within the range £59,000 to £69,000, most likely in the mid range,
i.e. £60,000 - £65,000, if the Committee accepts that a clinically-plausible post-trial OS
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treatment effect falls somewhere between the two alternative scenarios included in the

model, based on the Lilly gamma model with a 25% survival cut point.

1.b. Selection of cut point for projective OS modelling

Lilly have serious concerns regarding the ERG’s preferred approach of selecting a cut point
with a common survival level of 37.2% in both arms, and believe it to be highly biased

against pemetrexed.

We believe the Lilly cut point of 25% survival implemented in the gamma model is more

appropriate.

The evolution of the choice of cut point from Lilly’s original submission to the Committee’s
final preference in the second Appraisal Consultation Document (ACD) is somewhat
complex. As such, we provide a summary of the procedural history relevant to this point in
Table 1 (Appendix 2) together with a summary of survival characteristics for each
proposed cut point (Table 2, Appendix 2).

The ERG'’s rationale for selecting a 37.2% cut point was that their OS projection model, as
presented in the first ERG report (LRiG, December 2012), corresponded precisely with
the KM estimates at this point, and as a result, claimed that this was an “improved bias-
limiting method” (ERG Addendum, LRIiG, April 2013). However, the ERG did not provide
any explanation for why they considered this was more appropriate than their original
modelling approach, which had employed projective starting-points much earlier on in the
survival curves (from cycle 8 in the pemetrexed arm and from cycle 19 in the placebo
arm) rather than use cut points in the tail of the survival curves, the approach used in
Lilly’'s model. The ERG’s projective OS models, now implemented using a 37.2% cut
point, rather than the original starting points, remains subject to the imbalance in PFS and
OS status of patients in each arm as highlighted earlier (See Section 1a above and Table
2, Appendix 2).
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Figure 5. Comparison of OS in both arms of the PARAMOUNT trial with ERG calibrated
exponential long-term models with the 37.2% survival cut points (Reproduced from Fig 10,
ERG Report, LRiG, December 2012: annotations added by Lilly)
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If Figure 11 from the ERG’s original report is re-examined (Figure 5 above), it can be
clearly seen that using a common survival level of 37.2% under-estimates every single
point of the observed OS data for the projective period of the pemetrexed arm, whilst
providing a good fit to the placebo arm, thus clearly introducing a substantial bias against
the pemetrexed arm. This underestimation of observed OS benefit in the pemetrexed arm
raises substantial concerns in relation to the choice of cut point — but has not been taken

into account or even acknowledged by the ERG or the Committee.

While the most appropriate choice of cut point between the observed data and the
modelled extrapolation is acknowledged by all parties to be a matter of judgement, that
judgement should be exercised fairly and reasons given for the point selected. The best
practice NICE TSD states: “Both the Gelber method and the LRiG Exponential method
are likely to be sensitive to the point at which the parametric model takes over from the
Kaplan Meier and therefore if either of these methods are used it is important to provide

clear rationale for the switch point using statistical analysis.” (page 35, Latimer, 2011)

There was no discussion during the second Committee meeting seeking to investigate
whether the ERG’s proposed new approach did in fact reduce or eliminate all potential
sources of bias, or indeed if it introduced additional sources of bias. As a result, in
contrast to the scrutiny given to Lilly’s approach, the ERG’s preferred cut-point approach

was not subjected to adequate or any real scrutiny. Furthermore the conclusion
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expressed in the ACD (para 4.16, Aug 2013) is simply that the “Committee was aware
that the choice of cut point is a matter of judgement and, as such, any estimates come
with some degree of uncertainty” and that, “acknowledging this uncertainty, the
Committee accepted the ERG’s basis for the choice of 37.2% as the point from which to
begin survival projection”. Considering that this approach represented a significant
change from the ERG’s original modelling approach and also discarded both the 20%
survival cut point recommended by the ERG and preferred by the Committee (para 4.15,
ACD, February 2013) and the 25% survival cut point proposed by Lilly, the Committee
should have provided specific reasons for accepting this change.

Lilly’s original, and consistent, stated rationale for an appropriate cut-point approach is
one that uses as much of the observed KM data as possible, whilst still having a sufficient
number of patients informing the survival curves at that point to provide a reliable estimate
of survival at and beyond the point where the extrapolation joins the observed data.
Having initially employed a cut point based on a % ‘at risk of death’ in our original
basecase analysis, following the first ACD Lilly accepted the ERG’s preferred cut point
approach using % survival applied to the gamma model. However, whilst the ERG had
recommended a 20% survival cut point, based on only 19 patients in the placebo arm
and 16 patients in the pemetrexed arm, Lilly considered a 25% survival cut point to be
more appropriate since this cut point is informed by data from 42 patients in the placebo
arm and 44 patients in the pemetrexed arm. As such, Lilly considered the 25% survival
cut point to be consistent with our previously stated rationale providing a more robust
extrapolation compared to the 20% survival cut point. As stated above, a summary of

survival characteristics for each proposed cut point is presented in Table 2, Appendix 2.

2. Calculation of the size of the pemetrexed-eligible patient population for
consideration of pemetrexed continuation maintenance under the ‘End of Life’

supplementary advice

The approach followed by the Committee in determining the population size is unfair and
does not reflect the current use of pemetrexed in clinical practice. As stated in our
response to the first ACD, while we accept the Committee’s estimates of eligible
population size for first-line non-squamous NSCLC (n=4,555), malignant pleural
mesothelioma (h=1,606) and continuation maintenance (N=588) populations, we believe
that the double-counting of patients eligible to receive pemetrexed switch maintenance
treatment is completely inappropriate. Also, the Committee’s estimate for Performance
Status (PS) 2 patients at first-line who are then only eligible for pemetrexed at second-line

is excessively high (n=462, ACD paragraph 4.24).
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A figure showing Lilly calculations of patients eligible for pemetrexed across all indications
which was provided with our response to the first ACD is reproduced in Appendix 3 for

ease of reference.

Double-counting of switch maintenance patients

The 1,500 patients estimated to be switch maintenance eligible in paragraph 4.23 of the
ACD are essentially a sub-group of the 4,555 patients with PS 0-1, non-squamous
histology and advanced disease who represent the maximum population of PS 0-1
NSCLC patients who can ever be eligible for pemetrexed therapy - irrespective of the
particular regime or place in the treatment pathway. These 1,500 patients eligible for

pemetrexed switch maintenance have been accounted for already in the group of 4,555

pemetrexed-eligible patients and cannot, by definition, receive pemetrexed under both

indications. These patients should not be counted twice since they will only receive
pemetrexed in one setting, either first-line or switch maintenance, but certainly not both.
Switch maintenance by definition excludes patients who received pemetrexed/cisplatin
first-line. Double-counting of these patients does not reflect the licensed indication for
pemetrexed or the way pemetrexed is used in actual clinical practice and is therefore
totally unjustified and unfair, because it artificially increases the number of pemetrexed-
eligible patients. NICE’s supplementary advice on appraising life extending, end of life
treatments, issued in July 2009, provides some explanation for the small patient
population criterion at paragraph 1.3, which states “In addition, the Institute has taken
account of its responsibility to recognise the potential for long term benefits to the NHS of
Innovation. In this context, it considers it appropriate for its Appraisal Committees to have
regard to the importance of supporting the development of innovative treatments that are

anticipated to be licensed for small groups of patients who have an incurable iliness”.

The approach of the Appraisal Committee in relation to assessment of the small patient
population for pemetrexed is inconsistent with the rationale given in the supplementary
advice. First-line chemotherapy, switch maintenance and continuation maintenance
treatment are separate indications each requiring its own clinical development
programme. Receipt of first line treatment with pemetrexed precludes eligibility for switch
maintenance (in the same way as other patient characteristics such as poor performance
status would preclude eligibility.) By double counting first line and switch maintenance the

”

Appraisal Committee is undermining “the development of innovative treatments” “licensed
for small groups of patients who have an incurable illness” rather than supporting such
development. Accordingly Lilly believes such double counting is inappropriate,

unreasonable and unfair.
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PS 2 patients eligible for pemetrexed monotherapy in the second-line setting

As stated in our response to the first ACD, we consider that as per the available evidence
and clinical opinion, the number of PS 2 patients eligible to receive pemetrexed second-
line treatment is much lower than the figure of 462 mentioned in the ACD, at
approximately 23. We reproduce an extract from the figure presented as part of our
response to the first ACD in order to illustrate how this figure has been derived:

Figure 6. Lilly calculations of PS 2 patients eligible for pemetrexed second-line

PS 2, non-

squamous - —
NSCLC 26%* Receive any . Receive Ellz;t?ll;:zr
Stage lIB/IV first-line 100% non 56 P

— i line
N = 17624 chemo pem/cis ~
N= 4624 first-line N=23
N= 462*

Data from the National Lung Cancer Audit (NLCA) 2011 cohort shows that there are 1,762 patients with non-squamous stage [l1B/IV
NSCLC with PS 2 (Personal communication, Dr M. Peake, 2013). Of the 1,762 PS 2 patients identified in the 2011 NLCA, 462

received first-line chemotherapy. Since only 5% of patients receiving first-line chemotherapy are estimated to be eligible for second-
line treatment (Personal communication, Dr J. Lester, March 2013), only 23 patients are estimated to be eligible for second-line
treatment, based on clinical expert opinion.

In calculating the number of PS 2 patients eligible for pemetrexed second-line treatment,
the Committee have not taken into consideration the factors that preclude patients from
receiving second-line chemotherapy in actual clinical practice. Patients with PS 2 are not
considered fit enough to receive platinum-based chemotherapy (i.e., cisplatin or
carboplatin doublets) in the first-line NSCLC setting and therefore receive non-
pemetrexed treatment regimens. Only a fraction, i.e. 5%, of these patients would survive
first-line treatment with adequate performance status to ultimately become candidates for
pemetrexed monotherapy second-line. In the pivotal second-line NSCLC trial, JMEI
(Hanna et al 2004), the majority of patients were of PS 0 -1, with only a small proportion of
PS 2 patients (11.4% and 12.4% respectively in the pemetrexed and docetaxel arms).
The Committee have assumed that all patients who receive non-pemetrexed first-line
treatment would be eligible for pemetrexed monotherapy second-line. This is an
overestimate unsupported by currently available evidence. The latest quarterly data (April
— June 2013) from the National Cancer Drugs Fund (NCDF), shows a mere 10 patients
have actually received pemetrexed second-line treatment between April-June 2013. While
these numbers refer to actual usage rather than eligible population, they serve to highlight
how unrealistic the Committee’s estimate is, and that in all likelihood, eligible patient
numbers are unlikely to exceed double figures. We request the Committee to keep these

low figures in mind during their deliberations.
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We maintain that the eligible patient population for pemetrexed across all indications is
less than 7,000, i.e., 4,555 first line NSCLC + 588 continuation maintenance + 0 switch
maintenance (since these patients already counted as part of the 4,555 first-line patients,
first-line and switch maintenance being mutually exclusive indications) + 23 PS 2 patients
second-line + 1,606 mesothelioma = 6,772 pemetrexed eligible patients. Pemetrexed
continuation maintenance should therefore be considered under the ‘End of Life’

supplementary criteria.

3. Ethical considerations around withdrawal of pemetrexed continuation

maintenance treatment

In the light of the realistic estimates of patient numbers eligible for pemetrexed (i.e., 6772
patients), Lilly respectfully requests the Committee to carefully consider the impact of their
final decision on patients. As stated previously, the negative recommendation for
pemetrexed continuation maintenance will have the unfair and clinically unacceptable
consequence of pemetrexed treatment being withdrawn from the small group of patients
who are currently eligible to receive pemetrexed continuation maintenance (N=588, likely
to be lower as shown by quarterly figures from the NCDF), having experienced

complete/partial response or stable disease on pemetrexed/cisplatin first-line therapy.

The Committee’s recommendation puts clinicians in the difficult position of having to
explain and justify withdrawal of effective treatment from patients who have shown clear
benefit from pemetrexed/cisplatin first-line, while simultaneously being able to offer
pemetrexed maintenance treatment to patients receiving non-pemetrexed first-line
regimens. This differential advice, based upon the first-line treatment option, is likely to be
complex and challenging for clinicians to implement in clinical practice and potentially
inequitable. The withdrawal of pemetrexed treatment from this small group of patients who
could potentially continue to experience improved survival as a result of pemetrexed
continuation maintenance treatment is likely to be perceived as confusing, unfair and

counterintuitive by patients and create ethical dilemmas for clinicians.

Paragraph 4.28 of the second ACD considers whether the refusal to recommend
continuation maintenance treatment constitutes a breach of equality legislation. The
Committee concludes that first-line treatment with pemetrexed is not a protected
characteristic and states that ‘even if there was any unfairness, given the high ICER of
approximately £82,000 per QALY gained, the Committee agreed that the recommendation
could be justified.....". For completeness, as indicated previously, the ICER of £82,000
was based on the ERG’s changes to Lilly’s economic model, which Lilly strongly believes

are inappropriate; nor were they adequately explored or scrutinised by the NICE technical
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team or the Committee and are currently also the subject of this consultation. As a result,

we do not believe that the recommendation can be justified, as stated in the ACD.

The outlook for patients with NSCLC is poor with median overall survival being
approximately 6 months (NLCA information sheet 2011). Pemetrexed continuation
maintenance could potentially improve survival in this group of patients who have limited
treatment options. We hope that the Committee will take into consideration the data
presented in our response during their deliberations and will arrive at a decision that is in
the interest of this small group of patients who expect to receive pemetrexed monotherapy
in the continuation maintenance setting after having experienced the benefits of
pemetrexed/cisplatin first-line.

Yours sincerely

Enclosed:

1. Appendix 1: Economic evidence provided in earlier Lilly submissions to support the
gamma model

2. Appendix 2: Selection of cut-point for projective modelling

3. Appendix 3: Lilly calculations of patients eligible for pemetrexed treatment across all
indications

4. Appendix 4: Factual inaccuracies in the 2" ACD
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{3 Royal College
% of Physicians

Tel: [

www.rcplondon.ac.uk

kate.moore@nice.org.uk From

13 September 2013
Dear Ms Moore

Re: Pemetrexed for maintenance treatment following induction therapy with pemetrexed and cisplatin for
non-squamous non-small-cell lung cancer [ID489] — Second Appraisal Consultation Document (ACD)

The Royal College of Physicians (RCP) plays a leading role in the delivery of high quality patient care by
setting standards of medical practice and promoting clinical excellence. We provide physicians in the
United Kingdom and overseas with education, training and support throughout their careers. As an
independent body representing over 28,000 Fellows and Members worldwide, we advise and work with
government, the public, patients and other professions to improve health and healthcare.

| write on behalf of the NCRI/RCP/RCR/ACP/JCCO with regard to the above ACD. We are grateful for the
opportunity to comment and note that this is the second ACD consultation for the appraisal. Although our
experts have no new comments we would like to draw the Committee’s attention to the comments made by
Dr Yvonne Summers (which were supported by the NCRI/RCP/RCR/ACP/JCCO) with regard to the first ACD
consultation. We believe that these points are still pertinent and are therefore outlined below.

I was very disappointed to read the contents of the ACD regarding Pemetrexed maintenance in NSCLC and
would ask that the following points be drawn to the attention of the committee when it reconvenes on
Wednesday 27th March 2013:

1. There has been much discussion about the various models used by the manufacturer and the ERG
and extensive debate over the survival benefit gained in the pemetrexed arm in the post progression period.
In section 4.16, page 23, line 1, the document states, “The Committee heard from the clinical specialists that
a continued benefit of pemetrexed over best supportive care after disease progression would not be
expected”. Whilst we could not explain why there was an improvement in outcome for patients on the
pemetrexed arm of the trial in the post progression period, the patient derived data from the PARAMOUNT
study shows a greater improvement in overall survival compared to progression free survival (2.9 versus 1.3
months respectively). Whether or not this finding is expected these are the results that were observed and
cannot be discounted.
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2. With regard to end of life supplementary advice and in particular reference to the small patient
population calculations (section 4.20) we would make the following comments:

a) Maintenance. There was a lengthy discussion at the committee meeting about why there has been
virtually no uptake of pemetrexed maintenance following non-pemetrexed doublet 1st line chemotherapy
since NICE approved its use in June 2010 (TA190). It was discussed that patients with non-squamous NSCLC
who were PS 0-1 and fit for pemetrexed and cisplatin 1st line are receiving this treatment preferentially, thus
making them ineligible for pemetrexed maintenance under current guidelines. The fact that so few patients
have received pemetrexed maintenance since June 2010 gives us almost 3 years of data which confirms that
patients who are not fit for cisplatin and pemetrexed 1st line therapy, but receive another 1st line treatment,
are extremely unlikely to be fit for maintenance therapy for the same reasons that excluded them from
pemetrexed treatment in the first place (i.e. poor PS, co-morbidities, etc.). There is no evidence in the
literature that any significant proportion of PS 2 NSCLC patients become PS 0-1 after chemotherapy. It is
therefore unreasonable to assume as is stated (section 4.23, page 27) “As there was a similar number of such
patients receiving first-line chemotherapy which did not contain pemetrexed, there was likely to be a similar
number of patients eligible for ‘switch maintenance’ therapy”. | would strongly dispute this point and would
suggest that the original estimate of 535 patients is closer to a correct estimate of potential patient numbers.

b) 2nd Line treatment. Making calculations from the LUCADA database is welcomed, as this is the
most accurate reflection of UK practice, however in making an estimate of numbers of patients potentially
suitable for second line pemetrexed treatment, there is no reference to this valuable resource having been
used by the committee (section 4.24, page 28). Instead there is a rough calculation which suggests that if a
third of PS 2 patients get 1st line treatment, then this number is approximately 1500 and then ALL of these
1500 patients are then suitable for 2nd line pemetrexed. This conflicts directly with the LUCADA database for
2011 which shows that there are 1762 PS 2 patients with stage 111B/IV non-squamous NSCLC and, of these,
462 had 1st line chemotherapy. In UK practice 25% of PS 0-1 patients receive 2nd line chemotherapy (and in
PS 2 patients this is probably closer to 5%). Even if 25% were taken as the proportion receiving 2nd line
therapy, the number would be 115. At the committee meeting there was discussion that NICE has not
approved the use of 2nd line pemetrexed for patients with NSCLC and so the actual numbers of patients
receiving 2nd line treatment in the UK is close to zero.

In summary, it would appear that the total number of patients potentially eligible for any pemetrexed
treatment that the committee came to was 8761, but my adjustments would reduce this to 6811. | would
hope that in view of the above information, the question of whether pemetrexed is considered to fulfill the
end of life criteria would be revisited.

Furthermore, | would like to take this opportunity to emphasise that pemetrexed maintenance treatment is of
substantial benefit (3 months improvement in survival with maintained quality of life) to a selected small
number of lung cancer patients for whom the outcome is so poor (median survival 9 months).

| hope that these comments are helpful in reaching a final decision.”

Yours sincerely
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1 INTRODUCTION

In August 2013, the National Institute for Health and Care Excellence (NICE) issued a second
Appraisal Consultation Document (ACD) for the appraisal of pemetrexed for maintenance treatment
following induction therapy with pemetrexed and cisplatin for non-squamous NSCLC to consultees in
preparation for a reconsideration of the Appraisal Committee’s (AC) provisional decision on 25"
September 2013. Only two responses were received, the most extensive of which was from the
manufacturer of pemetrexed and concerned the modelling of overall survival (OS) from the
PARAMOUNT trial, and the estimation of patient numbers eligible for pemetrexed treatment. The
former discussion included several criticisms of the approach taken by the Evidence Review Group
(ERG), who considered it important that the AC should receive a careful response to the issues raised
for consideration on the 25" September. Due to the very short time interval between the
manufacturer’s response being received by the ERG and the AC meeting, it was not practicable to
prepare a detailed response document for prior circulation to the committee members and the
consultees. Therefore the ERG prepared a short verbal presentation based on four PowerPoint slides,

which were provided in advance to the manufacturer.

This addendum presents the content of that presentation with supporting technical details of the
methods used to derive the results shared with the AC members on 25" September 2013, and
discussed by the committee in public session. It is important to emphasise that this contribution by
the ERG does not involve new data not previously seen by the AC, but seeks only to address the
central concerns expressed in the manufacturer’s response document. This is done by re-assessing the
available evidence in a manner which is believed to be helpful to the AC in considering the most
appropriate estimate of the likely gain in OS which could be expected to be obtained from pemetrexed

maintenance treatment in the eligible population.

2 RECONSIDERATION OF PARAMOUNT COST-
EFFECTIVENESS RESULTS

Issues raised

The manufacturer’s response did not address the central concern raised by the ERG; that Kaplan-
Meier analysis of post-progression survival data from the PARAMOUNT clinical trial shows no
evidence of any patient survival benefit accruing after disease progression. This led the ERG to
consider that the cost-effectiveness estimates generated by the manufacturer’s decision model were
unrealistic since they indicate that a substantial proportion of the indicated extension in OS occurs
after disease progression. Instead, the manufacturer’s comments relate to questioning aspects of the
way the ERG modified the decision model in estimating alternative OS gains and incremental cost-

effectiveness ratios (ICERs). Firstly, the ERG observation that in the latter period of the trial analysis





patients in the control and intervention arms of the trial were experiencing similar mortality risks, and
therefore following the same survival trajectory. In addition it was claimed that the parametric
function (exponential) employed by the ERG to model survival beyond the available trial data was

inappropriate.

Long-term survival

In the original ERG report, the ERG concluded that there is a common long-term survival trajectory
for both arms of the PARAMOUNT trial, based on a visual comparison of the cumulative hazard plots
of the trial arms (Figure 10 of the ERG report). Linear trendlines were then fitted to the latter portion

of each arm’s data with a common hazard rate.

The ERG has revisited this analysis from a different perspective to test whether the approach
described in the original ERG report was robust and the conclusions justified. The ERG now focus
attention on the OS Kaplan-Meier data directly (rather than the cumulative hazard). This involves
comparing the patient experience in the latter part of the two survival curves after realigning those
curves over time to obtain the best possible correspondence in survival trends, prior to carrying out a
statistical test of equivalence. Figure 1 shows the effect of advancing the timing of control arm events
(deaths) by 200 days so that the closest correspondence was obtained between the two data sequences
in the last 400-500 days. This procedure is necessary as it has been clearly demonstrated that there is
a statistically significant PFS gain for pemetrexed patients, so that deaths can be expected to be
delayed substantially in the pemetrexed OS survival curve. Visual examination appears to show very
close correspondence of the pemetrexed arm and the shifted control arm over an extended period of

time.

To test this observation further, The ERG carried out a landmark Kaplan-Meier analysis of all patients
remaining alive and at risk with an estimated OS less than 0.367 (i.e. cumulative hazard > 1.0).
Figure 2 shows clearly the close correspondence of the two survival curves, with a non-significant
Log-rank test result (p = 0.754) confirming the visual assessment in indicating that there is no support
in the PARAMOUNT data for any parametric model which generates continuing additional OS gain
beyond the available data. This result is fully consistent with the post-progression survival analysis

previously reported in the ERG report (pages 56-57).
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There being no reason to distinguish between trial arms, we repeated the analysis pooling data from
both arms of the PARAMOUNT trial, and examined the resulting cumulative hazard plot (Figure 3).
A simple linear regression trendline fits these data very closely (r* = 0.9948) confirming the

appropriateness of using a common exponential model to extrapolate OS in both trial arms.
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Figure 3 Cumulative hazard plot from landmark Kaplan-Meier analysis (pooled pemetrexed
OS and placebo OS shifted by 200 days data), for patients alive and at risk > 669 days

Re-estimation of OS gain

Confirmation of the equivalence of long-term OS trends in both arms of the PARAMOUNT trial data
has suggested an alternative method for estimating the mean OS gain due to pemetrexed maintenance

treatment.

In Figure 4, any projection of OS beyond point D in the pemetrexed arm or in the shifted control arm
will provide the same OS value (equivalent to the area under the curve from the line DE until all
patients have died). However, this value is identical to the unshifted control arm from line BC until
all patients have died. Thus there is no need to carry out projective modelling of OS in either arm to
obtain a reliable estimate of the OS gain attributable to pemetrexed, since the late phase of survival in

both arms yields the same mean OS contribution and so has no net effect on OS gain. Instead there is





only a need to compare the area under each Kaplan-Meier curve prior to the final phase. The result of
this calculation (using SPSS 21 Kaplan-Meier survival analysis routine) is shown in Figure 4 and

indicates that the best estimate for mean OS gain is 106 days or 3.49 months.
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Figure 4 Calculation of OS gain directly from Kaplan-Meier analysis

Re-estimation of ICER

It is not possible to accommodate this revised estimate of OS gain by simple substitution of
parameters or data within the manufacturer’s decision model without substantial restructuring of the
model. However, as the differences in OS gain are attributable predominantly to the different
estimates of post-progression survival gain (since there is very little difference in PFS estimates) any
changes in ICER, when OS gain is altered, are largely reflected in changes in post-progression health
state costs and post-progression QALYs. This allows straightforward estimation of a revised ICER,
by interpolation between existing ICERs obtained using the model for scenarios which differ only in
the amount of OS gain generated in the model, namely the revised base case, revised base case + ERG
OS option 1 and revised base case + ERG OS option 2, details of which may be found in the first
ERG Addendum.
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Figure 5 Estimation of revised ICER by univariate interpolation of previous model results
differing only by estimated OS gain.

[ polynomial trendline: estimated ICER = 5629.1 * AOS? - 59325 * AOS + 211257.4]

Based on the best estimate of OS gain due to pemetrexed continuation maintenance therapy in the
PARAMOUNT trial, a revised base case ICER is obtained of £72,772 per QALY gained.

Modelling of resource use data

In addition to the issue of OS estimation, the ERG’s first addendum also reported cost-effectiveness
results relating to the method by which resource use both before and after disease progression are
estimated in the manufacturer’s model. Although the model includes logic and parameter values
derived from the PARAMOUNT trial to estimate supportive care costs in the categories of
hospitalisations, transfusions, radiotherapy treatments and palliative medications, the manufacturer
prefers to use the results from the earlier JIMEN trial uprated for inflation. The balance of uncertainty
between the reliability of some PARAMOUNT data, and the appropriateness of using inflation
measures to update data from a different trial is unclear and not well argued by the manufacturer. To
maintain consistency, the ERG prefers the use of PARAMOUNT resource data with the
PARAMOUNT outcome data to populate the model in the absence of a convincing argument to the

contrary.





Including this additional model amendment raises the estimated ICER to £74,500 per QALY gained

(Figure 6), which represents the ERG’s preference as the most plausible assessment of the cost-

effectiveness of pemetrexed continuation maintenance therapy in this population.
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Figure 6 Estimation of revised ICER by univariate interpolation of previous model results
differing only by estimated OS gain, including use of PARAMOUNT resource data.

[ polynomial trendline: estimated ICER =5732.3 * AOS? - 60156 * AOS + 214628.4 ]






3 SUMMARY OF FINDINGS

The manufacturer’s response to the second ACD has prompted the ERG to re-examine the
PARAMOUNT survival data previously considered, with a view to addressing the issues raised by the
manufacturer that questioned the ERG’s approach to OS estimation. A straightforward graphical
procedure was applied to the Kaplan-Meier analysis results to test the ERG’s previous observation
that the long-term hazard trends in the trial arms appear parallel. This approach clearly confirmed the
ERG’s original conclusion that hazards are parallel, as is implied by the absence of evidence of any
additional survival benefit accruing after patients disease has progressed. In addition, this re-
examination of the data also supported the ERG’s choice of the exponential function for long-term

extrapolation.

However, the new perspective taken to the trial data suggested a simpler and more reliable method of
estimating the OS gain attributable to pemetrexed using only Kaplan-Meier data, without recourse to
any projective survival modelling. In general, direct use of trial data will always be associated with
less uncertainty than attempting to apply an appropriate projective model to the data, as no parametric
assumptions are required to modify the original trial data. Use of this direct approach indicated that
the best estimate for OS gain is 3.49 months, which corresponds to an ICER of £72,772 per QALY
gained.

The other disputed issue considered in the ERG’s first addendum was the choice of resource data
(PARAMOUNT data vs inflated JMEN cost results). The ERG has reconsidered this issue and does
not see a convincing reason why PARAMOUNT data should not be used consistently throughout the
decision model. When this amendment is also applied, the estimated ICER increases to £74,500 per
QALY gained.





Appendix

The polynomial trend

Polynomial interpolation is the simplest mathematical method for estimating intermediate points in a
non-linear series. The non-linearity is evident from the charts, and is to be expected because the y
variable (ICER) is a ratio, and the x-axis variable is the driver of the denominator of the ICER ratio.
Even if linear interpolation were (incorrectly) used instead, the estimated ICERs would be very
similar, albeit slightly higher than the estimates made by the polynomial method.

Polynomial trendline in Figure 5

Create scatterplot in Excel using the following data from the ERG 1st Addendum:

x-axis OS gain (months) y-axis ICER

3.07 82,183
3.376 75,133
4.647 57,133

Click on any data point, then right-click and select ‘Add trendline’.

Select the polynomial option (order 2)

Select ‘Display equation on chart’

The following equation will appear as “y = 5629.1x% — 59325x + 211256”

This equation was checked for correspondence with the original data and a small displacement bias
was found in the estimates. A correction was estimated by least squares minimisation, adding 1.4 to
the constant which then becomes 211257.4

Polynomial trendline in Figure 6

Create scatterplot in Excel using the following data (obtained by using the same model settings as
above but with the resource use parameter set to PARAMOUNT instead of JIMEN):

x-axis OS gain(months) y-axis ICER

3.07 83,876
3.376 76,875
4.647 58,870

Follow the same procedure to add a polynomial trendline to this data series.
The following equation will appear as “y = 5732.3x* — 60156x + 214630





This equation was checked for correspondence with the original data and found a small displacement
bias in the estimates. A correction was estimated by least squares minimisation, subtracting 1.6 from
the constant which then becomes 214628.4

Finally, these equations were used to estimate the new ICERs, by substituting the estimated survival
gain (3.490201) as the x variable.

With the first equation the estimated ICER is £72,772.17

With the second equation the estimated ICER is £74,499.90

Replicating the OS gain

The ERG best estimate of the OS gain is based on using the OS data provided in the manufacturer’s
clarification response, using the ERG specified censoring rule (which removes informed censoring
bias). Truncated estimates of mean survival by the AUC method were obtained by censoring all cases

in the pemetrexed arm still at risk at 669 days, and in the placebo arm at 469 days.

The estimated mean OS (in days) using SPSS 21 Kaplan-Meier procedure is:

Arm Estimate Standard error
Pemetrexed 428.977 11.853
Placebo 322.744 10.859
Difference 106.233

Re-estimation of the ICER

The manufacturer and the ERG agree quite closely on the amount of PFS gain attributable to
pemetrexed. So the difference in opinion about OS gain is essentially a disagreement about how
much (if any) PPS gain is consistent with the trial evidence. So when we compare different estimates
of OS gain, we are essentially comparing different estimates of PPS gain, and it is predominantly

post-progression QALY's and costs that are the source of difference in model estimated ICERs.

Resource costing

The primary difference in the method of costing resources applies to the cost of AEs (other small
differences cancel out). The PARAMOUNT method is composed of four components: hospital in-
patient episodes before and after disease progression costed at an average cost per day, and blood

transfusion costs before and after disease progression.





The JMEN method involves a single component which uses an average cost per patient cycle based
on using PARAMOUNT AE event numbers for 4 specific AEs (neutropenia, nausea / vomiting,
fatigue, anaemia) combined with average costs per event adapted from papers by Duran (2008) and
Hanna (2004), uplifted for inflation. The difference this makes to incremental costs is about £440 per

patient.
Reasons to prefer PARAMOUNT approach:
e Itis more detailed and uses PARAMOUNT resource use data directly

e JMEN approach limits AE coverage to just 4 types, whereas PARAMOUNT covers all causes
of resource use

e Tables in the model for the JMEN method carry this note — “JMEN method inaccurate not

estimated using rate per person cycle”





