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CONFIDENTIAL UNTIL PUBLICATION

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Ceritinib for previously treated anaplastic-
lymphoma-kinase-positive non-small-cell lung
cancer [ID729]

This premeeting briefing presents:

e the key evidence and views submitted by the company, the consultees and
their nominated clinical experts and patient experts and
e the Evidence Review Group (ERG) report.
It highlights key issues for discussion at the first Appraisal Committee meeting and

should be read with the full supporting documents for this appraisal.

Please note that this document includes information from the ERG before the

company has checked the ERG report for factual inaccuracies.

Key issues for consideration

Clinical effectiveness

e Evidence of the efficacy of ceritinib comes from 2 studies without a control
group. There is no direct evidence comparing ceritinib with the relevant
comparator of best supportive care (BSC). The company states that there is a
survival benefit of about 10 months for ceritinib compared with BSC, based on
a naive indirect comparison with a retrospective analysis of 37 patients.

o The comparison differed (and did not control for) any potential
differences in the studies which might also be associated with time to

progression, and/or mortality.
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= What are the risk factors for disease progression and survival in
anaplastic-lymphoma-kinase (ALK)-positive advanced non-
small-cell lung cancer (NSCLC)? |Is ALK-positive itself a risk
factor for disease progression and death?
o The Shepherd et al. (2005) study (for progression-free survival [PFS])
had epidermal growth factor receptor (EGFR)-positive rather than ALK-
positive patients.

0 Is this comparison robust?

e The company’s estimate of survival time with BSC comes from a retrospective
study (Ou et al. [2014]) in which treatment choice was determined by clinical
judgement, not a study protocol.

0 Are the survival times in Ou et al. (2014) likely to be representative of
patients in the NHS?

o The treatment choice was determined by the clinician, what further bias
could this add? Was this representative of BSC in English clinical
practice?

e The European Medicines Agency noted that in the clinical studies, almost all
patients (99.8%) experienced an adverse event, of which 73% were grade 3-
4, and over half of the adverse events were suspected to be drug-related.
Dose reductions were performed for 57.8% of the patients.
o s ceritinib tolerated by patients?

o How would adverse events be managed in clinical practice?

e Ceritinib is licensed for treating ALK-positive advanced NSCLC previously
treated with crizotinib. Crizotinib is licensed for previously treated ALK-positive
NSCLC; it is not recommended by NICE but is currently funded via the
Cancer Drugs Fund. There were approximately 110 notifications for crizotinib
over the last year, accordingly, only a small number of patients would be

eligible for ceritinib.
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Cost effectiveness

In the company's model, the curves for overall survival and progression-free
survival used data from 4 studies (ASCEND 1 and 2 for ceritinib; Ou et al.
[2014] and Shepherd et al. [2005] for BSC). The comparison between
treatments was not randomised and there was no adjustment for differences
in population between studies. Are the modelled estimates of overall survival
and progression-free survival likely to be robust?

For extrapolating overall survival data for BSC, the company used a Weibull
curve. The ERG commented that the best-fitting log-normal curve should be
used instead. Which approach is the most appropriate?

In the base case the company assumed that treatment with ceritinib would be
continued until disease progression, but the ERG’s scenario analyses
assumed it was continued after progression for an average of 1.6 months
(based on the ASCEND-2 study). Which scenario is the most appropriate?

In the base case the company applied dose reductions for ceritinib and
assumed that, on average, patients took [JJj of the licensed dose of ceritinib.
Would this be realised in practice? Is it appropriate to apply a dose reduction?
The company’s model assumed that the benefits of ceritinib persisted beyond
the duration of the study and the end of treatment. Is this a reasonable
assumption?

The progression free health state in the company’s model used a utility value
of i} for ceritinib and [} for BSC. The ERG stated that the difference
between these values was not justified in the submission. Instead the ERG
used i} for both arms. Which approach is the most appropriate?

Does ceritinib meet the end-of-life criteria?
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Table 1 Base case results from the company and the ERG

Scenario Total Total Incr. costs | Incr. ICER (£)
costs QALYs (£) QALYs

(£)

Company’s base case

BSC 7203 0.25

Ceritinib 59,155 | 1.08 51,952 0.83 62,456

ERG base case

- using log-normal curve to extrapolate OS with BSC, instead of Weibull curve;

- assuming that patients continue ceritinib treatment after disease progression for a
median of 1.6 months;

- including all grade 3 and 4 adverse events observed in the ASCEND studies for
ceritinib;

- include costs of 2 blood tests and 2 outpatient visits for managing lab abnormalities
for ceritinib;

- using the same utility values for both ceritinib and BSC for the progression-free
health state and adjust the utility value for the BSC arm to reflect the lower rate of
adverse events with BSC

BSC 7339 0.27

Ceritinib 70,620 |1.06 63,281 0.80 79,528

Abbreviations: Incr. — incremental; BSC — best supportive care; QALY — quality-adjusted life
years; ICER - incremental cost-effectiveness ratio

Source: table 7 and table 8

1 Remit and decision problems

1.1 The remit from the Department of Health for this appraisal was: To
appraise the clinical and cost effectiveness of ceritinib within its marketing
authorisation for previously treated anaplastic- lymphoma-kinase-positive

non-small-cell lung cancer.

Table 2 Decision problem

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

Pop. People with ALK-positive advanced None None
non-small-cell lung cancer previously
treated with crizotinib.

Int. Ceritinib None None
Com. Best supportive care BSC means that None
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patients receive no
active treatment
but receive passive
therapy aimed at
symptom
management and
palliative care.

Out.

The outcome measures to be None None
considered:

overall survival
progression-free survival
overall response rate
adverse effects of treatment
health-related quality of life

ALK: anaplastic lymphoma kinase positive; BSC: best supportive care; ERG: Evidence
Review Group.

2

2.1

2.2

The technology and the treatment pathway

Ceritinib (Zykadia, Novartis) has a marketing authorisation in the UK for
the treatment of adult patients with anaplastic-lymphoma-kinase (ALK)-
positive advanced non-small-cell lung cancer (NSCLC) previously treated
with crizotinib. Ceritinib is an ALK tyrosine kinase inhibitor, which aims to
reduce cell proliferation and tumour development. The summary of
product characteristics states that clinicians should assess patients’ ALK
status before starting ceritinib. However, the company advised that the
marketing authorisation states ceritinib can only be used after crizotinib,
which is also an ALK inhibitor. ALK testing would therefore be done before
starting treatment with crizotinib. The summary of product characteristics
states that patients require monitoring for liver dysfunction,

hyperglycaemia and pulmonary symptoms during treatment with ceritinib.
For untreated advanced NSCLC, current treatment options include:

¢ Chemotherapy with docetaxel, gemcitabine, paclitaxel or vinorelbine
plus a platinum-based drug (carboplatin or cisplatin; NICE clinical

guideline 121).
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e Pemetrexed in combination with cisplatin, for cancer with
adenocarcinoma or large-cell carcinoma histology (NICE technology

appraisal guidance 181).
For previously treated advanced NSCLC, treatment options include:

¢ Nintedanib in combination with docetaxel, for cancer with
adenocarcinoma histology (NICE technology appraisal guidance 347).

e Docetaxel monotherapy should be considered if second-line treatment
is appropriate (NICE clinical guideline 121).

There are 2 types of targeted treatments for NSCLC; those for the
epidermal growth factor receptor tyrosine kinase (EGFR-TK) mutations,
and those for ALK-positive NSCLC. The EGFR-TK targeted treatments
are not relevant for the ALK-positive population. There is one ALK-positive
targeted treatment, crizotinib, which has a marketing authorisation for
previously treated ALK-positive advanced NSCLC. NICE technology
appraisal guidance 296 did not recommend crizotinib for this indication,
but it is available via the Cancer Drugs Fund. The company submission
stated that NHS patients whose disease progressed after crizotinib would

have best supportive care (BSC).

Approximately 5% of people with advanced or metastatic NSCLC have
ALK-positive NSCLC. The marketing authorisation states that ceritinib is
only licensed for those previously treated with crizotinib. The company
estimated that this would equate to 66 patients per year in England and

Wales; the ERG agreed with this estimate.

Table 3 Technology

Ceritinib
Marketing Indicated for the treatment of adult patients with anaplastic-
authorisation lymphoma-kinase (ALK)-positive advanced non-small-cell lung cancer

(NSCLC) previously treated with crizotinib.

Administration Oral

method
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Cost
information

NHS list price: £4923.45 for a 30-day supply.*

Dosing: 750 mg once daily (5 x 150 mg capsules). The summary of
product characteristics states that treatment should continue as long
as clinical benefit is observed.

The company stated that treatment duration was expected to be the
same as progression-free survival (PFS). The median PFS across
ASCEND-2 and ASCEND-1 was H which the company
estimated would cost |l per patient.

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

*stated in company submission

3

Comments from consultees

Submissions were received from the Roy Castle Lung Cancer Foundation and the

National Lung Cancer Forum for Nurses. There was a joint submission from the

National Cancer Research Institute, Royal College of Physicians, Royal College of

Radiologists Association of Cancer Physicians and British Thoracic Oncology Group.

A patient expert (nominated by Independent Cancer Patients Voice) submitted a

statement.

3.1

3.2

3.3

Consultees emphasised that currently there are no targeted treatments
funded by the NHS for ALK-positive NSCLC after an ALK inhibitor fails.
Crizotinib was the first licensed ALK inhibitor and was not recommended
by NICE (TA296). Currently after failure of crizotinib, crizotinib treatment

could continue or platinum-doublet chemotherapy could be used.

The professional groups noted that the ALK-positive patient population is
younger than the overall NSCLC population, and has a greater proportion
of non-smokers. The professional groups explained that this predicts

better results with treatment than the overall NSCLC population, including

in overall survival gain.

The Roy Castle Lung Cancer Foundation explained that ALK-positive
advanced NSCLC is incurable. Therefore, treatment aims to improve
quality of life and extend life. Treatment outcomes remain poor, therefore

the availability of a new drug is important. It emphasised that people with
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NSCLC often experience multiple and distressing symptoms, such as
breathlessness; and therapies with anti-tumour activity provide better
symptom relief. Given the poor prognosis for these patients the potential

of improving quality of life is a considerable benefit of ceritinib.

The patient expert stated that ceritinib improves patients’ quality of life,
gives patients the opportunity to live a more normal life, and gives them
hope for the future. The patient expert noted that many patients with ALK-
positive advanced NSCLC have brain metastases and that these can be

controlled with ceritinib, which positively affects quality of life.

Consultees emphasised that treatment with ceritinib tolerable in the
clinical studies and has a better adverse-event profile than other
treatments. However, a professional group highlighted that the adverse
events identified in the clinical studies should be communicated to
clinicians, because pneumonitis is likely to occur more often and may be
misdiagnosed in clinical practice. Ceritinib is administered orally, therefore

it is easy to use.

Professional groups explained that implementing this new technology
would involve diagnostic testing for the ALK mutation, which is not current
clinical practice. The testing would need to be done in specialist clinics,

therefore ceritinib would only be used in specialist clinics.

Clinical-effectiveness evidence

Overview of the clinical trials

4.1 The company presented efficacy data from 2 single-arm studies identified
through a systematic review:
e ASCEND-1 (n=304): multicentre, open-label, dose escalation and
expansion study (Shaw et al. 2014).
e ASCEND-2 (n=140): multicentre, open-label study with 750 mg ceritinib
once daily.
National Institute for Health and Care Excellence 8 of 30
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ASCEND-1

4.2

4.3

The ASCEND-1 study recruited people with anaplastic-lymphoma-kinase
(ALK)-positive locally advanced or metastatic non-small-cell lung cancer
(NSCLC) with progressed disease and prior chemotherapy who may or
may not have had crizotinib. The trial was single armed; all patients
received the drug, and there was no control group. The dose-escalation
phase of ASCEND-1 determined the optimal dose (the licensed dose of
750 mg), which was then used in the expansion phase of the study
(n=255). The company’s analysis only included the subgroup of people in
the expansion phase who had previously been treated with crizotinib

(n=163). The inclusion criteria for these 163 patients were:

e Adults with ALK-positive locally advanced or metastatic NSCLC that
had progressed despite standard therapy

e Eastern Cooperative Oncology Group (ECOG) performance status of 2
or less

¢ Life expectancy of at least 12 weeks

e Prior treatment with crizotinib.

The mean age of the 163 patients was 51.5 (standard deviation 11.6)
years and |l were from the UK. Treatment with ceritinib was
continued until unacceptable toxicity, disease progression, or until patients
and clinicians decided to stop. Patients remained in the study until death

unless they withdrew their consent or were lost to follow-up.

In the expansion phase the 2 primary outcomes were overall response
rate (ORR) and duration of response, assessed by the investigator. The
secondary outcomes were duration of response and ORR assessed by a
Blinded Independent Review Committee (BIRC), overall intracranial
response rate, overall survival (OS), progression-free survival (PFS) and

safety.

ASCEND-2
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ASCEND-2 was also a single arm study in which all patients received the
drug, and no control group existed. The ASCEND-2 inclusion criteria

were:

e Adults with ALK-positive stage IlIB or IV NSCLC

e World Health Organization (WHO) performance status of 0 to 2
o Life expectancy of at least 12 weeks

e Previously treated with chemotherapy

e Progressed disease despite therapy with crizotinib.

The study included people with asymptomatic or controlled central
nervous system metastases. The mean age of patients was 51.2 (SD:
11.62) and [l patients were from the UK.

The primary outcome was ORR measured by the investigator. Secondary
outcomes included duration of response, overall intracranial response
rate, ORR (assessed by a BIRC), PFS, OS and safety.

ERG comments

4.6

4.7

The ERG advised that ASCEND-1 and 2 were of reasonable quality, but it

identified some limitations:

Neither study included a control group

BIRC assessment was not provided for all outcomes

The prior treatment in the studies might differ (not be generalisable) to

established NHS practice

The results are from interim analyses and not the final analysis.

The ERG noted that the ASCEND studies included small numbers of UK
patients and advised that the results may not be generalisable to the
NHS. On average, the study participants were younger than the people
eligible for ceritinib in England, most of whom would be older than 60
years. The ethnic mix of the patients in the study was different from the
population of England. The average time from initial diagnosis to starting
ceritinib in the ASCEND studies (JJff months and [} months for
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ASCEND 1 and 2 respectively) is likely to be substantially longer than in
clinical practice in the NHS.

4.8 The percentage of patients who had received at least 3 treatment
regimens before entering the study was 56.5% and 56.3% in ASCEND-1
and 2 respectively. In its response to clarification questions from the ERG,
the company provided further information about which treatment regimens
patients had used before entry in the trials. However, the ERG advised

that it was unclear which order these regimens had been given in.

Clinical trial results

4.9 The results of the ASCEND trials are in table 4. The results of the pooled
analysis, using individual patient data from the BIRC assessments in
ASCEND 1 and 2, showed that the median PFS was ||l and the

median OS was [ G
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ASCEND-1 |ASCEND-1 ASCEND-2 ASCEND-2 Pooled
Investigator [BIRC Investigator BIRC ASCEND-1 and
Assessment Assessment |Assessment |Assessment (ASCEND-2
(n=163) (n=163) (n=140) (n=140) BIRC
assessment
ORR-—n 92 (56.4) 75 (46.0) 54 (38.6) 50 (35.7) NR
g/o) [95% [48.5, 64.2] [38.2, 54.0] [30.5, 47.2] [27.8, 44.2]
1]

DOR' - 8.25 8.77 9.7 9.7 NR

Median [6.80,9.69] [5.98, 13.11] [7.1,11.1] [5.6, 12.9]

(Min-Max),

months

PFS - 6.93 6.97 5.7 7.2 TR

Median [5.55,8.67]  [5.65, 8.67] [5.4, 7.6] [5.4, 9.0]

[95% Cl],

months

oS - 16.72) NR 14.9 NR TR

Median [14.78, NE] [13.5, NE]

[95% Cl],

months

Abbreviations: BIRC, Blinded Independent Review Committee; Cl, Confidence interval;
ORR, Overall response rate; DOR, duration of response; PFS, progression-free survival;
OS, overall survival; NR, not reported; NE, not estimable

Source: table 19 of company submission.

4.10

Health related quality of life (HRQoL) was not measured in ASCEND-1. In

ASCEND-2 it was measured using the European Organisation for

Research and Treatment of Cancer’s core quality of life questionnaire
(EORTC-QLQ-C30). The EORTC - QLQ-C30 includes 5 functional scales

(physical, role, emotional, cognitive and social), 3 symptom scales

(fatigue, nausea & vomiting and pain) and a global health status/quality of

life scale. In total 125 patients completed the EORTC, of whom 69
(55.2%) showed improved global health status and 26 (20.8%) showed

poorer global health status. The company submission did not provide the

actual scores for none of the different scales, nor did it state the time point

at which the summary of results was calculated.
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ERG comments

4.11

4.12

4.13

For ASCEND-1, the company’s analysis of adverse events used data from
the analysis in August 2013 but for all other outcomes it used updated
data from April 2014. For ASCEND-2, the company’s analysis of HRQoL
used data from the analysis in February 2014 but for all other outcomes it
used updated data from August 2014. The ERG noted that it was unclear

whether the different data cuts were defined at the start of the study.

The ORR was defined as the percentage of patients with complete
response or partial response using the Response Evaluation Criteria in
Solid Tumors (RECIST). ASCEND -1 and ASCEND-2 used different
versions of the RECIST criteria, and the ERG advised that this might have
affected the results. In its clarification response, the company
acknowledged that the different RECIST criteria could explain the
difference in ORR between the 2 studies. Nonetheless, the company
stated that patients in both studies derived similar benefit from ceritinib, as

shown by the similar disease control rate, duration of response and PFS.

The ERG conducted further analysis of patients with brain metastases in
ASCEND-2 (n=100; 72%). The results suggested that the disease of
patients with brain metastases responds to treatment with ceritinib on a
similar scale as the disease of patients without brain metastases.
Moreover even active brain metastases may respond to ceritinib treatment
(see section 4.5.2 of ERG report).

Naive indirect comparison

414

The ASCEND studies did not include a control group, so the company
could not compare ceritinib with best supportive care (BSC) directly. To
determine whether ceritinib made patients live longer than best supportive
care, the company compared the ASCEND studies to Ou et al. (2014). To
determine whether ceritinib delayed disease progression, the company
compared the ASCEND studies to Shepherd et al. (2005). The company

conducted a literature search to identify relevant clinical evidence for
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patients who have BSC. It then conducted a naive indirect comparison of
ceritinib with BSC (meaning not adjusted for differences in patient or study
characteristics). Ou et al. (2014) was a retrospective analysis of people
with advanced ALK-positive NSCLC that had progressed after crizotinib
treatment and who had participated in 2 clinical trials of 2" line crizotinib
(PROFILE 1001 and PROFILE 1005). Ou et al. (2014) analysed data from
3 groups:

e BSC only (that is, no active treatment) (n=37)
e systemic chemotherapy (n=37)
e crizotinib (n=120)

The results from the crizotinib group are not relevant to the appraisal.
Across the BSC and systemic chemotherapy groups, 65% of patients had
an ECOG performance status of 1 at baseline and 80% had had 2 or
more prior therapies. The company advised that the only outcome
measure that could be included in the indirect comparison was median
OS.

The company concluded that there were no major differences between Ou
et al. (2014) and the ASCEND studies in terms of patient characteristics
(that is, sex, age, smoking history and prior lines of therapy), although the
company noted that patients in Ou et al. (2014) had a slightly higher
ECOG status at baseline. The results of the naive indirect comparison are
shown in table 5. By comparing the ASCEND studies with the pooled
results for the BSC and chemotherapy groups in Ou et al. (2014), the
company advised that the median overall survival gain for ceritinib
compared with BSC was approximately 10 months (see section 4.13.4 of

the submission).
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Table 5: Results of the naive indirect comparison

Ceritinib BSC Systemic Pooled results for
(Pooled results [Ou etal. (2014)  chemotherapy BSC and
of ASCEND 1 n=37 Ou et al. (2014) Systemic
and 2, BIRC n=37 chemotherapy
assessment) Ou et al. (2014)
n= 303 n=74

oS—Median |GG 22[1.1-3.8] 5.4 [3.8, 12.3] 3.9 [2.7-5.1]

[95% CI],

months

Abbreviations: BSC, best supportive care; Cl, confidence interval; NE, not estimable; OS,
overall survival.

Source: table 31 of the company submission.

ERG comments

4.16 The ERG noted that Ou et al. (2014) was at risk of bias due to its
retrospective design. Moreover, only a small number of patients were
relevant to this appraisal (n=37) and limited information was provided
about what was considered to be BSC or systemic chemotherapy. The
ERG also advised that the naive indirect comparison was at risk of bias
because Ou et al. reported limited information about potentially

confounding variables.

417 The ERG noted that there were differences between the ASCEND and
PROFILE studies in inclusion and exclusion criteria, specifically: prior
treatment(s), ECOG performance status and the inclusion of people with
symptomatic brain metastases. The ERG’s clinical adviser stated that the
PROFILE studies excluded patients with symptomatic brain metastases,

whereas the ASCEND studies included these patients if they were stable.

4.18 The ERG noted that the company’s submission presented baseline
patient characteristics for the combined BSC and chemotherapy
subgroups in Ou et al. (2014). Consequently, the characteristics of the
BSC group (which in the ERG’s opinion is the relevant subgroup for the
appraisal) are unknown. The ERG noted there were differences in ECOG

performance status and prior treatments between the ASCEND patients
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and those in the combined BSC and chemotherapy subgroups in Ou et al.
(2014), but the differences were not statistically significant (see section
4.3 of the ERG report).

Adverse effects of treatment

4.19

The company presented data on adverse events in the ASCEND studies
(see sections 4.14.1 and 4.14.2 of the submission). In both studies, most
people experienced drug-related adverse events (JJfin ASCEND-1 and
Ili» ASCEND-2). In ASCEND-1 i} experienced grade 3 or 4
adverse events, of which ] were drug related. In ASCEND-2 |}
experienced grade 3 or 4 adverse events, of which ] were suspected
to be drug related. The most common grade 3 or 4 adverse events were
aspartate aminotransferase (AST) or alanine aminotransferase (ALT)
increase, gamma-glutamyltransferase (GGT) increase, diarrhoea, nausea,
fatigue, dyspnoea and vomiting. The percentage of patients who stopped
taking ceritinib due to adverse events in ASCEND-1 and ASCEND-2 was
B and 7.9%, respectively.

ERG comments

4.20

The ERG noted that a high proportion of patients experienced drug-
related adverse events and approximately 54% of patients required a
dose adjustment due to an adverse reaction. The median time to first
dose reduction was approximately 7 weeks. The ERG referred to the
Food and Drug Administration’s review of ceritinib, which stated a
concern about the ‘appropriateness of the dose used in the major efficacy
trial, which is poorly tolerated and may be higher than required to achieve
the observed anti-tumor effect’. Besides this, the European Medicines
Agency noted in its assessment report that in the clinical studies, almost
all patients (99.8%) experienced an adverse event, of which 73% were
grade 3-4, and over half of the adverse events were suspected to be drug-

related. Dose reductions were performed for 57.8% of the patients.
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The ERG requested pooled data on adverse events for all patients who
received 750 mg of ceritinib. In its response to clarification, the company
provided data from 525 ALK-positive patients, 10 of whom had
malignancies other than NSCLC. These patients were enrolled in 4 open-
label single-arm studies including ASCEND 1 and 2. The median duration
of ceritinib treatment was 33 weeks. Adverse events with an incidence of
at least 10% were diarrhoea, nausea, vomiting, fatigue, liver laboratory
test abnormalities, abdominal pain, decreased appetite, constipation,

rash, increased blood creatinine, oesophageal disorder and anaemia.

Cost-effectiveness evidence

Model structure

5.1

5.2

The company’s Markov model compared the cost effectiveness of ceritinib
with best supportive care (BSC) for people with advanced anaplastic-
lymphoma-kinase (ALK) positive non-small-cell lung cancer (NSCLC) that
had been previously treated with crizotinib. The model contained 3

mutually exclusive health states:

e Progression free
e Progressed disease
e Death

The time horizon was 10 years and cycle length was 1 month. A half-cycle
correction was applied. The evaluation took an NHS and Personal Social
Services perspective. Discount rates for both costs and benefits were
3.5%.

For ceritinib, the company took data from the Blinded Independent Review
Committee (BIRC) assessment of progression free survival (PFS) and
overall survival (OS) from the pooled results of the ASCEND-1 and 2
studies. For ASCEND-1 it used data from the relevant patient population
(that is, people who received prior crizotinib treatment and who received

750 mg of ceritinib). To extrapolate beyond the study period, the company
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fitted several parametric models to the data and selected the best-fitting
curve on the basis of visual inspection, Akaike Information Criterion (AIC)
and Bayesian Information Criterion (BIC), internal validity and external
validity. The company chose a Weibull curve for OS and a log-logistic

curve for PFS.

For best supportive care (BSC), the company took OS data from Ou et al.
Data on PFS were not reported by Ou et al., so the company used PFS
data from the placebo group (n=243) in Shepherd et al. (2005) — a
randomised double-blind placebo-controlled trial of erlotinib in patients
with Epidermal Growth Factor Receptor (EGFR) positive advanced
NSCLC, which is a different genetic mutation to ALK-positive mutation.
For ceritinib, for BSC the company chose a Weibull curve for OS and a

log-logistic curve for PFS.

The company used an ‘area under the curve partitioned survival analysis’
technique, where the number of patients in each health state was based
on the survival curves described in sections 5.2 and 5.3. Patients entered
the model in the progression free-health state and received ceritinib or
BSC until progression, when they moved to the progressed-disease
health state. Patients could move to the death state from either the

progression-free or progressed-disease health state.

ERG comments

5.5

The ERG noted that results from the ASCEND studies, Ou et al. (2014)
and Shepherd et al. (2005) were not adjusted for differences in baseline
patient characteristics. Therefore, the model results rely on the
assumption that the study populations were the same. The ERG advised
that in Ou et al. (2014) the choice of treatment was based on clinical
advice rather than a study protocol, so the patients in the BSC group may
have had more severe disease than those in the active treatment groups.
Accordingly, the ERG advised that the BSC arm of the model may be

informed by data from patients who were more ill than those in the
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ASCEND studies, potentially underestimating survival with BSC. The ERG
also noted that there might be differences between the modelled
population and NHS patients. The ERG also noted that the Shepherd et
al. (2005) study, which the company used to model PFS with BSC,
recruited patients with the EGFR mutation, whereas the ASCEND and Ou
et al. studies recruited patients with the ALK-positive mutation. The ERG’s
clinical advisor confirmed that due to the lack of data using data from this
population was relevant. However the ERG noted that this introduced a
number of further uncertainties to the model (see section 5.2.6.3 of the
ERG report).

The ERG commented that it was appropriate to use the Weibull curve for
extrapolating OS with ceritinib. However, for BSC the ERG noted that
Weibull was the worst-fitting curve and a log-normal curve should have
been used instead (this was done in the ERG’s scenario analysis). The
ERG advised that the company’s choice of a log-logistic curve for PFS for

both ceritinib and BSC was appropriate.

The ERG noted that, by using parametric survival curves for modelling
transitions between health states, the company had assumed that the
benefits of treatment with ceritinib persist beyond the study period and
after stopping treatment. The ERG conducted sensitivity analyses to test

the impact of this assumption on the results.

Model details

5.8

For ceritinib, the company included the cost of grade 3 and 4 drug-related
adverse events that had occurred in at least 5% of patients in the pooled

analysis of ASCEND 1 and 2. The included events were:

e diarrhoea,
e abnormal liver function tests (increased alanine aminotransferase,
aspartate aminotransferase and gamma-glutamyltransferase)

® nausea.
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The one-off cost associated with adverse events was £71.11 (value taken
from model; not stated in submission). A utility decrement for adverse
events was not applied in the base case. In a scenario analysis, the
company applied utility decrements for adverse events based on Nafees
et al. (2008). The company assumed there were no adverse events with

BSC (see section 5.4.5 of the submission).

The company estimated utility values by mapping EORTC QLQ-C30 data
from ASCEND-2 to the EQ-5D (see section 5.4.5 of the submission). The
mapping used an UK-specific algorithm developed in multiple myeloma
(Proskorovsky et al. 2014). The company submission stated that, for the
progression-free health state, it used a utility value of [JJJjj for both
ceritinib and BSC based on patients with stable disease in ASCEND-2.
The ERG advised that, for the progression-free health state, the utility
values in the company’s model did not match the description in its

submission (see section 5.14).

For the progressed disease health state, the company stated it was not
appropriate to use the ASCEND-2 utility values, so it used published EQ-
5D data from patients with advanced NSCLC instead (Chouaid et al.
2013). The justification for not used ASCEND-2 was that in ASCEND-2
quality-of-life data collection stopped after disease progression. The
ASCEND-2 data therefore represented people whose disease had
progressed recently and their quality of life was likely to be higher than
those at later stage of progression. The published data from Chouaid et
al. (2013) reported utility values by line of treatment and the company
used the mean utility value for people with progressed disease while on
third- or fourth-line treatment. The utility value in the model for the
progressed-disease health state was 0.460 for both ceritinib and BSC.
The company’s scenario analyses used alternative utility values (see
section 5.8.3 of the submission). The analyses using utility values from
Chouaid et al., but adjusted for overall response rate (0.620, 0.639 and
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0.460 for progression-free disease, treatment response and progressed

disease health states respectively) had the biggest impact on the ICERSs.

The model included the costs of ceritinib, BSC and post-progression

treatments.

e The acquisition cost of ceritinib in the base-case model was £4076.62
per month. This included a dose intensity of - (meaning that, on
average, patients took [ of the licensed dose of ceritinib), to account
for people who did not take the full course of the treatment due to
interruption, adverse events, or non-compliance. This assumption was
based on the pooled ASCEND data. The company assumed there
were no administration costs for ceritinib. In the base case, treatment
was continued until disease progression. In sensitivity analyses the
company used 100% dose intensity for ceritinib (£4995.25 per month)
and, separately, assumed that ceritinib was continued after progression
based on the ASCEND studies.

e BSC was associated with no treatment costs in the base case. One of
the company’s scenario analyses included 2.8 months of docetaxel
treatment in the BSC arm of the model, at a monthly acquisition cost of
£68.07 (see section 5.5.2 of submission).

e The treatments in the progressed disease health state included
steroids, nonsteroidal anti-inflammatory drugs, morphine and

bisphosphonate at a total acquisition cost of £93.92 per month.

The resource use included in the model included clinic appointments,
scans and laboratory tests. The model did not include the cost of
diagnostic testing for the ALK mutation; the company assumed that this
testing would already have been done because the modelled population
had previously had crizotinib. Resource use assumptions were based on

TA162 (Erlotinib for the treatment of non-small-cell lung cancer) and

TA258 (Erlotinib for the first-line treatment of locally advanced or

metastatic EGFR-TK mutation-positive non-small-cell lung cancer). The
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total cost per month for the progression-free health state was £180.88
(excluding medication costs), for progressed disease £313.70 (including
medication costs) and for death £6079.40 (including palliative care only)

(see section 5.5.3 of the submission).

Table 6 Parameter inputs used in the model

|Ceritinib arm ‘BSC arm
Utilities
Progression-free health state i i
Progressed disease health 0.460 0.460
state
Utility decrements applied for 0.0 0.0
AEs
Costs
Drug acquisition costs (per
cycle, including [l dose  £4,076.62 NA
intensity)
Progression-free health state £180.88 £180.88
Progressed disease health £313.70 £313.70
state
Death £6,079.40 £6,079.40
Cost of AEs (one off cost) £71.11 NA
BSC, best supportive care; AE, adverse events; NA, not applicable
Source: Company submission

ERG comments

513 The ERG noted that the company included only those adverse events that
occurred in more than 5% of people, and it advised that serious but rare
adverse events may have been excluded. The ERG’s exploratory

analyses included all grade 3 and 4 events from the ASCEND studies.

5.14 The ERG noted an inconsistency between the model and the company
submission in the utility values. The company submission stated a utility
value of ] was used for both ceritinib and BSC. The ERG advised that
in the model the utility values for stable disease and responding disease
were taken from ASCEND-2. A weighted average was calculated
separately for ceritinib and BSC based on the proportion of patients who
responded to treatment in ASCEND-2 and Shepherd et al. (2005)
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respectively. The ERG advised that the progression-free health state used
a utility value of i for ceritinib and i} for BSC. The ERG commented
that the company’s method was not justified in its submission. The ERG’s
exploratory analyses used a utility value of [JJJj for both treatments for the

progression-free health state (see section 5.2.7 of the ERG report).

The ERG agreed with the company’s decision not to apply a utility
decrement for adverse events with ceritinib, because disutilities would be
captured in the utility values from ASCEND-2. However, the same utility
values were used for ceritinib and BSC, which the ERG considered
inappropriate because disutilities for adverse events were also included in
the BSC arm. Therefore, the ERG’s exploratory analyses increased the
utility value for the progression-free health state for BSC with the disutility

values from Nafees et al. (2008).

The ERG noted that in ASCEND-2 patients continued ceritinib treatment
after disease progression for a median of 1.6 months. However, the
company’s base case assumed that ceritinib treatment would only be
continued until disease progression. The ERG’s clinical expert advised
that, in clinical practice, it is likely that patients would continue treatment
after progression. Therefore, the ERG’s exploratory analyses included

these extra treatment costs for ceritinib.

The company conducted a literature search to identify data on resource
use, but the ERG noted that the search terms were limited to the UK so
relevant articles may have been missed (such as those for a specific
region or hospital). Because the company’s search did not find relevant
studies, the company estimated resource use using previous technology
appraisals of second-line treatments for NSCLC. The ERG noted that
these appraisals were not specific to ALK-positive advanced NSCLC (see
section 5.2.8 of ERG report).

In the company’s base-case analysis the cost of adverse events was

included as a one-off cost in the first month of treatment. The ERG noted
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that, if adverse events are expected to occur beyond the study duration,
then the cost of these later adverse events would not be included in the
model. The company assumed that lab abnormalities would incur no costs
and would be managed by dose reductions. The ERG did not think this
was plausible, so its exploratory analyses included the cost of 2 additional

blood tests and 2 additional outpatient visits.

Company's base-case results and sensitivity analysis

5.19 The company’s deterministic base case resulted in an incremental cost-
effectiveness ratio (ICER) of £62,456 per QALY gained for ceritinib
compared with BSC (table 7). Deterministic sensitivity analyses showed
that the key drivers of cost effectiveness were the cost of ceritinib, the
discount rate and the utility values for the progressed-disease and

progression-free health states.

Figure 1 The ICER plane of the company base case analysis

Incremental Cost and Effectiveness Plane: Ceritinib vs. Best Supportive Care

Incremental cost
60,000

50,000 *
40,000
30,000
20,000
10,000
0
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Source: company submission figure 25, page 124
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Figure 2 The Cost-effectiveness Acceptability Curve for the company base

case analysis

Cost-Effectiveness Acceptability Curve: Ceritinib vs. Best Supportive Care
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Source: company submission figure 25, page 124.

ERG comments

5.20 The ERG advised that the main drivers of the model were the cost of

ceritinib and the way OS was modelled.

5.21 The ERG noted that the model seemed to underestimate OS with BSC.
The average OS was 5.57 months (median 2.2 months) in the Ou et al.
study but only 4.77 months (median 3 months) in the BSC arm of the
model; The ERG advised that this was because the model used a Weibull

curve, instead of the best fitting log-normal curve.

5.22 The ERG noted that the company conducted a number of sensitivity
analyses, where they increased or decreased the model parameters by a
fixed percentage. For parameters where upper and lower confidence
intervals were available, the ERG though that using those would have

been a better approach.
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Company scenario analyses

5.23 The company presented a range of deterministic scenario analyses. table
7 summarises the scenarios which had the largest impact on the ICER

(see section 5.8.3 of the submission).

Table 7 Company’s base case results and scenario analyses

Scenario Total Total Incr. Incr. ICER (£)
costs (£) | QALYs costs (£) | QALYs

Base case

BSC 7203 0.25 - - -

Ceritinib 59,155 1.08 51,952 0.83 62,456

Treatment with Not reported £76,039

ceritinib for a median
of 1.6 months after
disease progression

Health state utility Not reported £69,896
values from Chouaid

et al. (2012)

100% dose intensity Not reported £74,519
for ceritinib

Abbreviations: Inc., incremental; QALY, Quality adjusted life year; ICER, incremental cost
effectiveness ratio

Source: table 72 of the company’s submission.

ERG exploratory analyses

5.24 The ERG made the following changes to the company’s model (see
section 5.3 of ERG report):

e Use a log-normal curve to extrapolate OS with BSC.

e Assume that patients continue ceritinib treatment after disease
progression for a median of 1.6 months.

e For ceritinib, include all grade 3 and 4 adverse events observed in the
ASCEND studies.

e For ceritinib, include costs of 2 blood tests and 2 outpatient visits for
managing lab abnormalities.

e For the progression-free health state, use the same utility values for
both ceritinib and BSC. The utility value for the BSC arm was then
adjusted to reflect the lower rate of adverse events with BSC.
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Combining all of these parameters, the ERG’s deterministic analysis
resulted in an ICER of £79,528 per QALY gained for ceritinib compared
with BSC (table 8). The ERG advised that the increase in the ICER was
mostly due to using a log-normal curve to model OS with BSC and

including the costs of ceritinib treatment after disease progression.

In further exploratory analyses, the ERG reduced the duration of
treatment benefit with ceritinib from 10 years (as assumed in the
company’s base case) to between 2 and 9 years. Beyond the selected
time point, the probabilities of future transitions (progression and death)
were set to be the same as for BSC. All the scenarios increased the
ICER, but assuming 2 years duration of treatment benefit had the biggest
impact on the ICER and increased it to £99,703 per QALY gained (see
table 8)
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Table 8 ERG exploratory analyses

Scenario Total Total Incr. costs | Incr. ICER (£)
costs QALYs (£) QALYs

(£)

Company’s base case

BSC 7203 0.25

Ceritinib 59,155 | 1.08 51,952 0.83 62,456
ERG base case

BSC 7339 0.27

Ceritinib 70,620 | 1.06 63,281 0.80 79,528
Reduce duration of Not reported 99,703

treatment benefit with
ceritinib to 2 years

Reduce duration of Not reported 80,312
treatment benefit with
ceritinib to 5 years

Abbreviations: BSC, best supportive care; Inc., incremental; QALY, quality-adjusted life year;
ICER, incremental cost-effectiveness ratio
Source: ERG report, table 42, page 96.

Innovation

5.26 Reasons for considering ceritinib to be innovative:

¢ The patient expert and company considered ceritinib to be an
innovative treatment because currently there is no targeted treatment
available for patients who relapse after crizotinib. The available options
are best supportive care (BSC) or standard chemotherapy. The
company noted the high level of unmet need of this patient population
due to limited treatment options and short life expectancy.

e Ceritinib received a Promising Innovative Medicine (PIM) designation
by the Medicines and Healthcare Products Regulatory Agency (MHRA)
for the treatment of adult patients with previously treated ALK-positive
advanced NSCLC.

e The company noted that ceritinib is associated with substantial

progression-free survival, following progression after crizotinib.
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6 End-of-life considerations

Table 9 End-of-life considerations

Criterion

Data available

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

Ou et al. (2014) found that patients with ALK-positive
NSCLC that has progressed after crizotinib treatment
have a median survival of 2.2 months when treated
with BSC.

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

The pooled results of ASCEND 1 and 2 show median
survival of ] months for patients treated with
ceritinib.

Ou et al. showed median survival of 2.2 months with
BSC.

The company advised that this shows a survival gain
of 10 months, based on a naive indirect comparison.

The treatment is licensed or
otherwise indicated for small patient
populations

The company estimated that approximately 120
patients would be eligible for ceritinib treatment each
year in England and Wales.

7 Equality issues
71 No equality issues were raised.
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Appendix A: Clinical efficacy section of the draft European

public assessment report

European Medicines Agency. Zykadia. Available from:

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Public assessment report/human/003819/WC500187506.pdf

2.6.1. Discussion on clinical safety

In the pooled dataset, almost all patients (99.8%) experienced an adverse events,
73% being grade 3-4, and over half of the adverse events were suspected to be
drug-related. The majority of patients (78%) experienced >10 adverse events, with a
median of 17 adverse events (ranging from 1 to 171). Almost half of the adverse
events (4483/11157) required additional therapy. Dose reductions were performed at
least once in more than half of the patients (57.8%) treated with ceritinib however

treatment discontinuations due to adverse events were not frequent (8.8%).
2.6.2. Conclusions on the clinical safety

The most frequent adverse drug reactions are gastrointestinal disorders and
increased liver enzymes. The most serious adverse drug reactions are
hepatotoxicity, ILD/pneumonitis, QT prolongation and bradycardia. Although ceritinib
is not a well-tolerated treatment, the safety profile appears to be clinically

manageable.
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Executive summary

This submission presents the evidence for clinical effectiveness and cost-effectiveness of
ceritinib for the treatment of advanced anaplastic lymphoma kinase-positive (ALK+) non-small
cell lung carcinoma (NSCLC) previously treated with crizotinib. Consistent with the NICE scope
for this appraisal, ceritinib is compared with the most relevant clinical comparator of best
supportive care (BSC), representing no active treatment (Section 1.1).

Ceritinib is a highly selective and potent second-generation ALK inhibitor taken orally at a dose of
750 mg daily. Ceritinib has received a marketing authorisation in the European Union for the
treatment of adult patients with ALK+ NSCLC previously treated with crizotinib. It is indicated for
a patient population with very limited or no alternative treatment options and therefore
considerable unmet medical need (Section 1.2). Its licence was granted through an accelerated
approval process on the basis of efficacy and safety data presented by two uncontrolled trials,
ASCEND-2 and ASCEND-1, which provide data on a total of 303 patients exactly matching the
licensed indication and the indication stipulated in the decision problem.

This clinical evidence base supports good overall response rates (ORRs) that occur early and
are well sustained. Treatment with ceritinib is observed to offer considerable survival benefits,

with estimates for progression-free survival of ||| | | jQ ENNEEE and overall survival of over
din this patient population (Section 1.3).

By contrast, the most relevant identified estimate of overall survival for patients receiving BSC
(no active treatment) following progression on crizotinib is 2.2 months, suggesting an overall
survival benefit with ceritinib of approximately 10 months (Section 1.3). Given the small size of
the eligible population (approximately 120 patients), the poor prognosis on current BSC and the
evidence for survival benefit with ceritinib, this therapy meets the end-of-life criteria.

Evidence for the cost-effectiveness of ceritinib versus BSC (no active treatment) is presented in
the form of a cost-utility analysis based on a semi-markov decision analytic model, consistent
with the methodology of previous economic evaluations in this disease area. In the base-case
analysis ceritinib was found to be more costly (£59,155 vs. £7,203) but also more effective (1.08
QALY vs. 0.25 QALY) compared to BSC, resulting in an incremental cost per QALY of £62,456.
The results of the sensitivity analyses found the model to be robust to changes in key parameters
(Section 1.4).

Ultimately, ceritinib represents a novel, targeted treatment option for a patient population in
desperate need of active therapies that have demonstrated significant clinical effectiveness in
patients who have progressed on crizotinib. In addition, albeit not captured by the reference
case, ceritinib provides a treatment option for patients who are generally young and of working
age, and may help reduce productivity loss that results from ALK+ NSCLC. Funding ceritinib for
the treatment of patients with ALK+ NSCLC who have progressed on crizotinib would therefore
represent a valuable use of limited NHS resources.
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1.1

Statement of decision problem

Table 1 outlines how the decision problem has been addressed in this submission.

Table 1: The decision problem

Final scope issued by NICE(2)

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Population Adult patients with ALK positive non- Adult patients with ALK positive non- N/A
small cell lung cancer previously treated small cell lung cancer previously treated
with crizotinib with crizotinib
Intervention Ceritinib Ceritinib 750 mg once daily N/A
Comparator (s) Best supportive care (BSC) Best supportive care (BSC) N/A

BSC is considered to mean that patients
receive no active treatment but receive
passive therapy aimed at symptom
management and palliative care.

Outcomes

The outcome measures to be considered
include:

- overall survival

- progression-free survival

- overall response rate

- adverse effects of treatment

- health-related quality of life

The outcome measures presented in
this submission include:
- overall survival
- progression-free survival
- overall response rate
- adverse effects of treatment
- health-related quality of life
(within cost-effectiveness
section)

N/A

Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should
be expressed in terms of incremental
cost per quality-adjusted life year.

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

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

The time horizon of the model is 10
years, which is sufficient for this patient
population to reflect any differences in
costs or outcomes between the

Company evidence submission template for [appraisal title]

Page 13 of 136






outcomes between the technologies
being compared.

Costs will be considered from an NHS
and Personal Social Services

technologies being compared.

Costs have been considered from an
NHS and Personal Social Services

perspective. perspective.
Subgroups to be None None N/A
considered
Special Guidance will only be issued in Clinical and economic evidence is No additional testing for ALK positivity

considerations
including issues
related to equity or
equality

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

The implications of additional testing
requirements should be considered.

submitted on the population covered by
the marketing authorisation.

No additional testing for ALK positivity
has been considered.

would be required, as patients must have
been tested prior to receiving crizotinib, the
agent that must be used prior to ceritinib
under ceritinib’s marketing authorisation.

@ Percentages are based on expert clinical opinion gathered through teleconference

Abbreviations: ALK, anaplastic lymphoma kinase; BSC, best supportive care; N/A, not applicable; NHS, National Health Service; NICE, National Institute for Health and Care Excellence

Source: as indicated
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1.2 Description of the technology being appraised

Ceritinib is an orally available, highly selective and potent second-generation ALK inhibitor.
Ceritinib directly targets the ALK protein in an adenosine triphosphate (ATP)-competitive manner
and acts as a tyrosine kinase inhibitor to inhibit autophosphorylation of ALK and ALK-mediated
phosphorylation of downstream signaling proteins.(3) This results in inhibition of cell signaling
that would otherwise promote cell proliferation and consequential development of tumours.
Structural differences in the binding of ceritinib to ALK protein, and greater affinity and specificity,
compared to the binding of the first-generation ALK inhibitor crizotinib to ALK protein appear to
provide a basis for the greater potency and specificity of ceritinib observed in pre-clinical studies.
Ceritinib has also shown efficacy on crizotinib resistant mutations in preclinical models and
clinical trials.(4, 5)

Ceritinib represents a targeted treatment option for a patient population who has a considerable
unmet medical need and meets the end-of-life criteria. Current treatment options for those
patients with ALK+ NSCLC who have progressed on crizotinib are restricted to systemic
chemotherapy followed by best supportive care, or best supportive care only. By providing a
novel, active treatment option that has demonstrated efficacy in this specific patient population,
ceritinib provides an innovative and suitable treatment option.

Table 2: Technology being appraised

UK approved name and brand Ceritinib (Zykadia®)
name

Marketing authorisation/CE mark Ceritinib (Zykadia®) holds a marketing authorisation in the
status(6) European Union for the treatment of adult patients with
anaplastic lymphoma kinase (ALK) positive advanced
non-small cell lung cancer (NSCLC) previously treated
with crizotinib.

Indications and any restriction(s) Ceritinib is indicated only for the treatment population

as described in the summary of described above; that is for the treatment of adult patients
product characteristics(7) with anaplastic lymphoma kinase (ALK) positive
advanced non-small cell lung cancer (NSCLC) previously
treated with crizotinib.

Method of administration and Ceritinib (Zykadia®) is administered orally. Ceritinib is
dosage(7) taken at a dose of 750 mg daily, consisting of 5 separate
150 mg capsules, taken at the same time.

Abbreviations: ALK, anaplastic lymphoma kinase; NSCLC, non-small cell lung cancer
Source: as indicated

1.3 Summary of the clinical effectiveness analysis

Ceritinib received a marketing authorisation from the European Medicines Agency (EMA) based
on uncontrolled phase | and Il data.(6) This accelerated approval demonstrates the enormous
unmet clinical need in the population who have progressed whilst on crizotinib and that the
single-arm trials showed unprecedented benefit of ceritinib compared to what would have been
expected for patients if they had not received ceritinib.

Evidence of the clinical effectiveness of ceritinib in patients with ALK+ NSCLC previously treated
with crizotinib for this submission is therefore provided by two, open-label, single-arm trials:
ASCEND-2 (n=140) and ASCEND-1 (n=163 in the relevant patient subgroup) that evaluated the
exact patient population under consideration in the decision problem.(5, 8)

The ASCEND-2 trial was a phase Il trial that recruited patients (n=140) with ALK+ NSCLC
previously treated with crizotinib in a number of centres globally, including 1 centre in the UK.(8)
The ASCEND-1 trial was a phase | dose-escalation and expansion trial that recruited a broader
population of NSCLC patients but included 163 patients with ALK+ NSCLC previously treated
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with crizotinib.(5) These two trials therefore provide an evidence base for the clinical efficacy and
safety of ceritinib in the precise patient population defined in the decision problem of the
submission across a total of 303 patients.

Both of these trials considered overall response rate, defined as achieving either a complete
response (CR) or partial response (PR) according to RECIST criteria, as a primary endpoint. In
addition, the trials also evaluated progression-free survival and overall survival as secondary
endpoints, amongst others. Assessment of response and progression-free survival was
assessed by both Investigator assessment and Blinded Independent Review Committee (BIRC)
Assessment.

Response: overall response rate (ORR), time to response (TTR) and duration of response
(DOR)

e Patients demonstrated a good overall response rate (ORR) in both the ASCEND-2 and
ASCEND-1 trials. Ceritinib demonstrated an ORR of 38.6% (95% ClI: 30.5, 47.2) and
56.4% (95% CI: 48.5, 64.2) for ASCEND-2 (n=140) and ASCEND 1 (n=163),
respectively, when considering the Investigator assessment (ie. the primary endpoints of
the two trials).(9, 10)ORR was seen to be consistent when using the alternative BIRC
assessment measure (secondary end points in both studies).

e Importantly, responses were found to occur early following treatment with ceritinib, with a
median time to response (TTR) of 1.8 months (95% CI: 1.6, 5.6) in ASCEND-2, based on
Investigator assessment.(9) Median time to response was also — using
BIRC assessment.(11)

e Response to ceritinib was not only observed to occur relatively soon after treatment but
was also well sustained. The median duration of response was 9.7 months (95% CI 7.1,
11.1) and 8.3 months (95% CI 6.8, 9.7) based on Investigator assessment for ASCEND-2
(n=54 patients with complete response [CR] or parital response [PR]) and ASCEND-1
(n=92 patients with complete response [CR] or partial response [PR]), respectively.(9)

Ceritinib provides clinically meaningful progression-free survival (PFS) and overall
survival (OS) in a patient population for whom the current prognosis is poor

e The median PFS for patients who received ceritinib was 5.7 months (95% CI: 5.4, 7.6) in
ASCEND-2 and 6.9 months (95% CI: 5.6, 8.7) in ASCEND-1.(9, 10)

o A iooled analisis of ASCEND-2 and ASCEND-1 resulted in a median PFS of

e The median overall survival (OS) for patients treated with ceritinib was 14.9 months (95%
Cl: 13.5, NE) in ASCEND-2 and 16.7 (95% CI: 14.8, NE) in ASCEND-1.(7, 9)

o0 A pooled analisis of ASCEND-2 and ASCEND-1 resulted in a median OS of

Comparative effectiveness: naive indirect comparison

e A systematic literature designed to capture clinical evidence relevant to the population of
ALK+ NSCLC patients previously treated with crizotinib identified only a single study
providing efficacy data for the relevant comparator of BSC (no active treatment) in this
population specifically. This study was a retrospective analysis that presented OS data
for this patient population. (1)
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e This study found median OS to be 2.2 months (95% CI: 1.1, 3.8) for patients who
received BSC (no active treatment). For patients who received systemic chemotherapy
followed by BSC (no active treatment), median OS was observed to be 5.4 months (95%

Cl: 3.8, 12.3).
0 The median OS across both these patient groups together was 3.9 months (95%
Cl:2.7,5.1).

e In comparison, the OS of ceritinib based on a pooled analysis of ASCEND-2 and
ASCEND-1 was

Safety

e Across both ASCEND-2 and ASCEND-1, ceritinib was associated with a low rate of AEs
leading to discontinuation (7.9% and | | | NN respectively).(9, 11)

e The adverse event profile was consistent with that previously observed for ceritinib; the
most commonly observed AEs were nausea, vomiting and diarrhoea, most of which
occurred with grade 1 or grade 2 severity.

1.4 Summary of the cost-effectiveness analysis

To investigate the cost-effectiveness of ceritinib, a de novo model was developed using an “area

under the curve” partitioned survival semi-Markov type analysis. The patient population modelled
consists of patients with ALK+ advanced NSCLC previously treated with crizotinib, in line with the
population defined in the NICE scope and the decision problem presented in this submission, as

well as the marketing authorisation for ceritinib.

Three mutually exclusive health states were defined in the model: (i) progression free; (ii)
progressed disease; and (iii) death. Patients enter the model after failure of prior crizotinib
therapy. The cycle length adopted in the model corresponds to one month, with a half cycle
correction applied at the beginning and end of the model cycles. A lifetime horizon of 10 years
was adopted, with both costs and health outcomes (QALYs) discounted at an annual rate of
3.5%.

In the model, ceritinib is administered in the intervention arm and treatment is continued until
disease progression. The base case comparator in this submission is BSC (no active treatment),
and incremental outcomes (QALY's) and costs of ceritinib compared to this comparator are
calculated as part of a cost-utility analysis. A number of scenario analyses are also conducted,
including consideration of an alternative composite comparator for which 70% of patients are
assumed to receive BSC (no active treatment) and 30% are assumed to receive active therapy
(docetaxel) followed by BSC (no active treatment).

Clinical parameters

Clinical evidence on PFS and OS for ceritinib was sourced from ASCEND-2 and the subgroup of
ASCEND-1 that matches the indication, and the data was pooled.

As both ASCEND-2 and ASCEND-1 are single-arm studies, a naive indirect comparison is
required to inform the cost-effectiveness analysis. Based on the findings of the clinical systematic
literature review of studies relevant to the population of ALK+ NSCLC patients previously treated
with crizotinib, no RCTs were identified to inform clinical inputs for the BSC (no active treatment)
comparator. However, one retrospective study providing clinical efficacy data for the BSC (no
active treatment) comparator was identified by this systematic literature review (Ou et al. 2014).
The retrospective analysis reported by Ou and colleagues, which considered a population of
ALK+ NSCLC patients who have previously received crizotinib — a population that matches the
decision problem of this submission — was used to inform OS for BSC in the model." In order to
address the limitations of a naive indirect comparison, an extensive validation process was
undertaken with a key oncologist based in the UK, who confirmed that the survival outcomes
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experienced by patients receiving BSC in the Ou et al. study are likely to be experienced by any
ALK+ NSCLC patient who does not receive active treatment. The Ou et al. study also provided
OS estimates for patients receiving systemic chemotherapy (assumed to be docetaxel) followed
by BSC for the scenario analysis exploring a composite comparator in which a proportion of
patients receive active treatment (docetaxel) followed by BSC.

Given the lack of any appropriate studies providing PFS data for BSC (no active treatment) in the
patient population relevant to this submission — that is patients with advanced ALK+ NSCLC
previously treated with crizotinib — PFS for patients receiving BSC (no active treatment) was
estimated using the Kaplan-Meier curve from the placebo arm in a phase Ill, randomised,
double-blinded, placebo-controlled trial of erlotinib in NSCLC patients positive for the EGFR
mutation.(12) The same source was used to inform the economic model for the PFS for patients
receiving systemic chemotherapy (docetaxel) followed by BSC in the scenario analysis.
Discussion with a leading oncologist in the treatment of ALK+ NSCLC patients in England and
Wales confirmed that this is a reasonable approach.

PFS and OS data were incomplete and available survival data therefore required extrapolating in
order to estimate PFS and OS benefits beyond observation. Extrapolation was based on
parametric regression models in accordance with established criteria for extrapolating survival
data. For each treatment arm, the use of a single regression curve was explored by fitting a
variety of parametric curves to the OS data using exponential, Weibull, Gompertz, log-logistic,
and log-normal functions. The best-fitting curves were selected based on multiple criteria
including visual inspection, AIC/BIC, and internal and external validity, and the best-fitting curves
were used as the base case survival models for the model.

Utility and cost parameters

Utilities for the cost-effectiveness evaluation in the base case were calculated by the use of
mapping from the EORTC QLQ-C30 questionnaire to the EuroQoL EQ-5D for the progression
free health state. For the progressive disease health state, utilities were based on Chouaid et al.
(2013).(13)

When estimating monthly drug costs, the following costs were considered: unit drug costs,
dosing, proportion of planned dose consumed, and drug administration costs. The base case
input accounted for patients who may not take the full course of doses due to dose interruption or
reduction associated with AEs, or non-compliance. The dose intensity for ceritinib
() /25 based on the weighted average of the mean relative dose intesitises
from the ASCEND-1 and ASCEND-2 trials.(11, 14) In the scenario analysis where 30% of
patients are assumed to receive active therapy (docetaxel) for four cycles followed by BSC, the
dose intensity for docetaxel was assumed to be 92.6% based on the PROFILE 1007 trial which
compared crizotinib with intravenous chemotherapy (docetaxel or pemetrexed).(15)

Resource assumptions for routine medical management in the progression-free and post-
progression disease states were derived from TA162 and TA258 and the unit costs from the
PSSRU 2013-2014.(16, 17) For other types of resource use, unit costs were obtained from NHS
reference costs 2013-2014.(18) The monthly frequencies of resource use were based on expert
panel opinion reported in TA296.(19)

Adverse events (AEs) selected for inclusion in the model were grade 3/4 AEs affecting >5% of
patients for any of the interventions in the analysis. Unit costs for AEs were obtained from NHS
reference costs 2012-2013

Assumptions

The model assumes that the survival estimates from Ou et al. and Shepherd et al. are reflective

of survival estimates on BSC (no active treatment) in the UK population of advanced ALK+
NSCLC patients previously treated with crizotinib. It also assumes that 10 years is a sufficient
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length of time to capture all relevant costs and health outcomes and that adverse events only
occur in the first month of treatment and last for 1 model cycle (one month).

Results

The base case results of the economic evaluation of ceritinib versus BSC (no active treatment
are presented in Section 5.7. Ceritinib was found to be more costly (£59,155 vs. £7,203) but also
more effective (1.08 QALY vs. 0.25 QALY) compared to BSC resulting in an incremental cost per
QALY of £62,456. The results of the sensitivity analyses found the model to be robust to changes
in key parameters.

Results for the scenario analysis in which a composite comparator was considered are also
presented in Section 5.8.3.

Table 3: Cost-effectiveness results

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

(and costs life QALYs | costs life years QALYs versus

comparators) years baseline
(A)

BASE CASE

BSC (no active | 07593 | 942 | 0.25

treatment)

Ceritinib £62,456

£59,155 | 1.77 | 1.08 £51,952 1.35 0.83 per

QALY

SCENARIO

30% on active

therapy

(docetaxel); £8,564 | 0.50 |0.29

70% on BSC

(no active

treatment)

Ceritinib £50,591 1.27 0.79 £63,920

£59,155 | 1.77 1.08 per

QALY

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

Interpretation and conclusions of economic evidence

The results of this economic analysis demonstrate that the use of ceritinib in the treatment of
adults with advanced ALK+ NSCLC previously treated with crizotinib not only considerably
improves patients’ quality of life (0.25 QALY for BSC vs 1.08 with ceritinib) but also prologs it
(0.42 life years for BSC vs 1.77 life years for ceritinib) fulfilling end of life criteria and thereby
providing valuable use of limited NHS resources.

The economic evaluation relies on very strong evidence and has many strengths which give
confidence in the estimated modelled outputs for decision-making purposes. Firstly,
effectiveness evidence (PFS and OS) for ceritinib was derived from large clinical trials designed
specifically for advanced ALK-positive NSCLC with parametric survival curves used to
extrapolate the data selected on the basis of a comprehensive assessment of goodness of fit,
internal and external validations. Secondly the utility data for the progression free state was
derived directly from the key ASCEND-2 trial using a mapping algorithm, thereby providing the
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best source of QOL in this population. Finally, all model assumptions were validated and tested
with clinical experts.

However, as with all economic evaluations, there are also has some weaknesses to the analysis
presented in this submission. The main weakness of this analysis was the lack of an active-
comparator RCT or efficacy data on comparators from a head-to-head study with ceritinib. The
study by Ou et al. (2014) used to inform the naive comparison in the cost-effectiveness model
has limitations linked to the retrospective nature of the analysis. Another weakness, in common
with TA296 and the modelling of crizotinib, was a lack of certainty around treatment duration for
therapies used after progression with crizotinib, in terms of both trial-based data and clinical
practice. Finally, the lack of trial-based utility values (for the progressive disease health state) as
well as time-varying utility values generally, constrains the analysis to assuming generalisability
of published data to the clinical trial data used, and to the UK general patient population.
However, this is not uncommon in NICE appraisals of treatments in oncology.

Ceritinib is the only licensed treatment option for patients who progress on crizotinib. There are
no other effective treatment options for these patients and ceritinib fulfills a significant unmet
need in this setting. Ceritinib would represent a step-change in the current management of ALK+
NSCLC patients previously treated with crizotinib.

Ceritinib is an innovative targeted therapy and it was granted a Promising Innovative Medicine
(PIM) designation by the Medicines and Healthcare Products Regulatory Agency (MHRA).(20) A
positive recommendation for ceritinib will provide patients and clinicians with a treatment option
that is the only licensed targeted and effective therapy available in this setting.
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2. The technology
21 Description of the technology

Brand name: Zykadia®

UK approved name: ceritinib

Therapeutic class: antineoplastic agent
Pharmacological class: tyrosine kinase inhibitor (TKI)
Mechanism of action:

Anaplastic lymphoma kinase positive non-small cell lung cancer (ALK+ NSCLC) patients
possess an oncogenic variant of the ALK gene, most commonly as a result of a translocation
between the gene for the ALK signalling protein and the gene for the EML4 signalling protein,
though other fusion partners have been described.(21-24) This results in an EML4-ALK fusion
protein that contains the N-terminal domain of the EML4 protein fused to the C-terminal protein
kinase domain of ALK.(25)

The ALK protein is normally only activated by autophosphorylation resulting from dimerisation of
the ALK protein upon ligand binding. The activated ALK protein in turn phosphorylates
downstream signalling proteins involved in RAS and JAK/STAT signalling pathways, affecting
cell growth and proliferation, decreasing cell apoptosis and promoting angiogenesis. In ALK+
NSCLC patients, the EML4-ALK fusion protein mediates ligand-independent dimerisation or
oligomerisation of ALK, resulting in constitutive activity of the ALK tyrosine kinase.(26) This
therefore appears to result in aberrant downstream signalling that can lead to over-proliferation of
cells and development of tumours.

Ceritinib is an orally available, highly selective and potent second-generation ALK inhibitor.
Ceritinib directly targets the ALK protein in an adenosine triphosphate (ATP)-competitive manner
and acts as a tyrosine kinase inhibitor to inhibit autophosphorylation of ALK and ALK-mediated
phosphorylation of downstream signalling proteins.(3) This results in inhibition of cell signaling
that would otherwise promote cell proliferation and consequential development of tumours.

Structural differences in the binding of ceritinib to ALK protein, and greater affinity and specificity,
compared to the binding of the first-generation ALK inhibitor crizotinib to ALK protein appear to
provide a basis for the greater potency and specificity of ceritinib observed in pre-clinical studies.
Ceritinib has also shown efficacy on crizotinib resistant mutations in preclinical models and
clinical trials.(4, 5)

2.2 Marketing authorisation/CE marking and health technology
assessment

European marketing authorisation

Ceritinib (Zykadia®) received marketing authorisation on 6" May 2015, for the treatment of adult
patients with anaplastic lymphoma kinase (ALK) positive advanced non-small cell lung cancer
(NSCLC) previously treated with crizotinib.

The Summary of Product Characteristics (SmPC) can be found in Error! Reference source not
found..

Anticipated launch date (UK)

The anticipated launch date of ceritinib is July 2015.
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Non-EU regulatory approval

Ceritinib has been approved by the Food and Drug Administration (FDA) in the United States of
America (USA) for the treatment of patients with anaplastic lymphoma kinase (ALK) positive
metastatic non-small cell lung cancer (NSCLC) who have progressed on, or are intolerant to,
crizotinib. This indication was approved under the accelerated approval programme of the FDA
based on tumour response rate and duration of response. Approval was granted on 29" April
2014.

In addition, ceritinib has been approved in the following jurisdictions:

e Canada: Therapeutic Product Directorate of Health Canada has approved the ceritinib
New Drug Submission (NDS) under Notice of Compliance with Conditions (accelerated
approval). The approved indication is as monotherapy for use in patients with ALK
positive locally advanced (not amenable to curative therapy) or metastatic NSCLC who
have progressed on, or who were intolerant to, crizotinib. The approved recommended
dose is 750 mg taken orally once daily.

e South Korea: the Korean Food and Drug Administration (KFDA) approved ceritinib in
January 2015 for the treatment of patients with ALK positive locally advanced or
metastatic NSCLC who have received prior treatment with crizotinib.

e Mexico: the Comision Federal para la Proteccion contra Riesgos Sanitarios (COFEPRIS)
approved ceritinib in February 2015 for locally advanced or metastatic NSCLC that is

ALK positive.
e Ecuador
e Chile

Health technology assessment

Ceritinib is not currently subject to any other heath technology assessment in the UK. It is
anticipated that ceritinib will be submitted for assessment by the Scottish Medicines Consortium
in Q3 2015.

2.3 Administration and costs of the technology

Table 4: Costs of the technology being appraised

Cost

Pharmaceutical formulation | Ceritinib 150 mg hard capsules

Acquisition cost (excluding | The list price is £4,923.45 for a 30 day supply, and is the price agreed with
VAT) * the Department of Health for 3 packs of 50 capsules each.

This equates to a price of £0.22 per mg of ceritinib.

Method of administration Oral, swallowed whole with water and on an empty stomach
Doses 750 mg
Dosing frequency 750 mg taken orally once daily at the same time each day

As ceritinib is supplied in 150 mg capsules this corresponds to 5 capsules
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per day, taken at the same time.

Average length of a course
of treatment

The summary of product characteristics states that treatment should
continue for as long as benefit is observed. It also notes that treatment
should be discontinued if dose reductions to 300 mg are still not tolerated.

Based on this, the estimated average length of a course of treatment is
taken as the median progression-free survival (PFS) observed in the clinical
trials of ceritinib in the relevant patient population. Pooled median PFS
across ASCEND-2 and the relevant population of ASCEND-1 was

(latest available data cut-offs: see Section 4.11.11).

Average cost of a course of
treatment

Based on a median PFS of_ and a monthly treatment

cost of £4,995.25, the predicted average cost of a course of treatment is

. However, this figure may likely be lower given that
reduced dose intensities were used across the two clinical trials of ceritinib
in this indication.

Anticipated average interval
between courses of
treatments

Ceritinib should be used continuously unless temporary dose interruptions
are required based on individual safety and tolerability. There is no
anticipated interval between treatment courses.

Anticipated number of
repeat courses of
treatments

N/A — as above, ceritinib is anticipated to be administered continuously

Dose adjustments

Temporary dose interruption and/or dose reduction may be required based
on individual patient safety and tolerability. If dose reduction is required due
to an adverse drug reaction then this should be achieved by decrements of
150 mg daily.

Approximately 54% of patients initiating treatment at 750 mg daily required
at least one dose adjustment due to adverse reactions, with median time to
first dose reduction of approximately 7 weeks.

Full details of recommendations for dose interruption, reduction or
discontinuation can be found in the Summary of Product Characteristics.

Anticipated care setting

Ceritinib treatment should be initiated and supervised by an experienced
physician. It is anticipated that ceritinib treatment would be taken in the
home care setting on a daily basis and managed in a secondary care
outpatient setting.

Abbreviations: N/A, not applicable; PAS, patient access scheme; PFS, progression-free survival
Source: Summary of Product Characteristics(7), unless indicated otherwise

24

Changes in service provision and management

The indication under consideration in this submission is the treatment of adult patients with ALK
positive (ALK+) advanced NSCLC previously treated with crizotinib. The patient population under
consideration therefore represents a molecular subtype of the broader NSCLC patient
population, and represents a later line of therapy.

Identification of the specific ALK+ patient population requires genetic testing to diagnose the ALK
translocation. However, as described above, ceritinib is licensed only for use in patients
previously treated with crizotinib. Diagnosis of the ALK+ genotype will therefore have already
been performed on the patients eligible for treatment with ceritinib under the terms of this licence,
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as this molecular subtyping is required in order to commence treatment with crizotinib. The
current service provision for molecular subtyping in NSCLC is described in Section 3.1.4. There
is no evidence that re-testing is required when moving from one ALK inhibitor to another. As
such, introduction of ceritinib is not expected to result in any changes in service provision and
management with regards to identification of the eligible patient population.

The main use of NHS resources associated with ceritinib is the requirement for regular physician
visits in the hospital outpatient setting in order to continually monitor treatment outcomes. The
SmPC for ceritinib recommends that patients are monitored with liver laboratory tests (including
alanine transaminase (ALT), aspartate aminotransferase (AST) and total bilirubin) prior to the
start of treatment, every 2 weeks for the first month of treatment and monthly thereafter. In
addition, the SmPC recommends monitoring for fasting plasma glucose prior to the start of
treatment and periodically thereafter as clinically indicated, and monitoring for pulmonary
symptoms indicative of pneumonitis.

Currently, patients with advanced ALK+ NSCLC previously treated with crizotinib are expected to
receive BSC (no active treatment). A full discussion of current treatment pathways is provided in
Section 3.2. In current practice, patients in a progressive state of disease and receiving BSC are
associated with costs and resource requirements related to medical management such as GP
and outpatient visits, complete blood cell counts, serum chemistry, CT scans and X-rays, and
palliative care. As such, the only additional monitoring requirements of note with the introduction
of ceritinib are believed to be those relating to a requirement for liver laboratory tests, as
described above. In addition, there is an expected increase in monitoring requirements for
ceritinib compared to BSC resulting from the improved survival estimates for patients receiving
ceritinib compared to those receiving BSC (see Section 4.13), thereby increasing the length of
time for which patients require ongoing monitoring.

The additional liver function test monitoring requirements represent a pathology service already
offered routinely on the NHS and are therefore not expected to be associated with any
requirements for changes to the infrastructure of the NHS. The main resource use requirement of
the NHS for treatment with ceritinib is staff time associated with the monitoring requirements.

As a scenario analysis within this submission, a composite comparator is considered in which a
proportion of patients with advanced ALK+ NSCLC previously treated with crizotinib might be
treated with active therapy (docetaxel) prior to BSC; please see Section 3.2 for a full discussion.
For these patients, there will be an associated requirement for intravenous administration of
systemic chemotherapy in a hospital setting. In contrast, ceritinib is an oral treatment that can
therefore be self-administered by the patient in their own home. Introduction of orally
administered ceritinib would therefore be expected to alleviate any current NHS resource burden
of administering intravenous systemic chemotherapy in the hospital setting for patients eligible
for ceritinib that might currently receive active treatment with docetaxel prior to BSC.

Ceritinib is not associated with any requirements for concomitant therapies and there are no
particular therapies required to manage adverse reactions beyond normal standard of care. The
SmPC of ceritinib provides details for the treatment and monitoring of adverse events based on
evaluation of ceritinib across four clinical trials.(7) A summary of these details is provided below
(please see Section 4.14 for full details of the safety profile of ceritinib):

e Gastro-intestinal events across four clinical studies of ceritinib were managed
primarily with concomitant medicinal products including anti-emetic/anti-
diarrhoeal medicines (ie. standards of care).

e Liver laboratory tests including ALT, AST and total bilirubin should be
performed prior to treatment initiation, every 2 weeks for the first month and
monthly thereafter (with more frequent testing if grade 2, 3 or 4 elevations are
observed) in order to monitor for hepatotoxicity. It should be noted that events
of hepatotoxicity were uncommon across the ceritinib clinical trials and that
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events of grade 3 or grade 4 ALT elevations were manageable with dose
interruption and/or dose reductions in the majority of cases.

e |n addition, monitoring of fasting serum glucose is required prior to the start of
ceritinib treatment and periodically thereafter as clinically indicated. Where
indicated, anti-hyperglycaemic medicinal products may be administered or
optimised.

Finally, clinician feedback suggests that adjuvant radiotherapy may be used for patients who
progress on crizotinib. Where clinicians make use of this therapy, this would be performed
regardless of whether the patient is being treated with ceritinib and hence does not constitute a
concomitant medication requirement for the use of ceritinib and does not have any impact on the
evaluation of the cost-effectiveness of ceritinib.

2.5 Innovation

Ceritinib presents a highly innovative treatment option with the potential to provide a number of
health-related benefits that are not captured in the quality-adjusted life year (QALY) calculation
presented in Section 5.1. The innovative nature of ceritinib has been recognised with the granting
of a Promising Innovative Medicine (PIM) designation by the Medicines and Healthcare Products
Regulatory Agency (MHRA) for the treatment of adult patients with previously treated ALK+
NSCLC (a broader population than the current licence and the decision problem in this
submission).(20)

Step-change in the management of ALK+ NSCLC patients previously treated with
crizotinib

The introduction of ceritinib would represent a step-change in the current management of ALK+
NSCLC patients previously treated with crizotinib. This patient group represents a population with
considerable unmet need, for which limited treatment options are available. These patients are
highly likely to have been previously treated with either docetaxel, pemetrexed or both prior to
initiation on crizotinib under the recommendations of current NICE clinical guideline 121 for lung
cancer, with poor treatment outcomes on these therapies necessitating progression to a first-
generation ALK inhibitor.(27) Response to crizotinib in this second line setting typically lasts for
approximately 32 weeks (8 months), as measured by duration of response, and about one-third
of patients with ALK+ NSCLC do not respond to crizotinib at all.(28) For these patients who
progress on crizotinib, current treatment options are restricted to BSC, as defined by the NICE
scope, in which patients receive no active treatment. Some patients who are considered fit
enough might receive active therapy (docetaxel) prior to BSC, though it should be noted that
many of these patients will have already been treated with this chemotherapy prior to treatment
with an ALK+ inhibitor. Patients receiving BSC (no active treatment) after progression on
crizotinib are associated with a very poor prognosis of approximately 2.2 months.(1)

Ceritinib would represent a step-change in the management of this condition by providing a
treatment option that has demonstrated clinical benefits in terms of extension to life of
approximately | | ] ] for patients who progress on crizotinib (see below).(5, 11)
Ceritinib would provide a novel, active treatment option for patients whose current options are
limited to a passive treatment modality of BSC.

In addition, clinical expert opinion supports that ceritinib would also allow a sustainable and
significant period of progression-free survival following disease progression on crizotinib. This is
a result that has not been witnessed in the treatment of EGFR-positive patients, as once they
experience disease progression on a given treatment, then patients do not normally experience a
durable period of PFS on a different drug.

Ceritinib fulfils the end-of-life criteria

Given the information above, ceritinib fulfils the end of life criteria:
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1. The treatment is indicated for patients with a short life expectancy, normally less
than 24 months:

The only identified study presenting survival estimates for ALK+ NSCLC patients receiving BSC
(no active treatment) following progression of disease on crizotinib has reported an estimate of
median OS from the time of disease progression of only 2.2 months.(1) This indicates that the
relevant patient population has a life expectancy under current clinical practice that is
considerably below the 24 months stipulated under the end-of-life criteria. In this published study,
some patients also received systemic chemotherapy prior to BSC, but the pooled estimate of OS
when including these patients was still only 3.9 months. Even when considering OS estimates
from this study that come from treatment strategies that do not reflect UK clinical practice or the
decision problem as defined by the NICE scope (see Section 3.2), the estimates are well below
the 24 months stipulated by the end-of-life criteria (5.4 months when considering only the group
of patients treated with systemic chemotherapy followed by BSC; 8.9 months when considering
the entire patient cohort, which includes patients who continued on crizotinib following disease
progression).(1) Furthermore, the survival estimates from this study are based on a population
of patients who have initially responded to crizotinib; within its licensed indication ceritinib is also
eligible to be used in patients who have received crizotinib but have never experienced a
response to this therapy, and who would be expected to have even shorter overall survival
estimates.

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

Ceritinib has demonstrated median survival estimates of considerably greater than 3 months in
patients with ALK+ NSCLC previously treated with crizotinib.

In a phase Il clinical trial (ASCEND-2), median overall survival (OS) amongst 140 patients
treated with ceritinib was 14.9 months (95% CI: 13.5, NE) and median progression-free survival
(PFS) was 5.7 months (95% CI: 5.4, 7.6.(9) Survival estimates were similar in a phase | trial of
ceritinib (ASCEND-1) in which 163 patients treated with ceritinib experienced a median OS of
16.7 months (95% CI: 14.8, NE) and median PFS of 6.9 months (95% CI: 5.6, 8.7).(10, 14) The
ooled estimate of median OS across the ASCEND-2 and ASCEND-1 clinical trials was
_; the pooled estimate of median PFS was .

When compared to an estimated median overall survival for treatment with BSC (no active
treatment) of approximately 2.2 months (with an estimate of 3.9 months when also considering
the use of systemic therapy), these results suggest that ceritinib offers an extension to overall
survival of approximately 10 months.(1)

A published retrospective analysis of 73 patients treated with sequential crizotinib and ceritinib
found that median combined PFS for sequential treatment was 17.4 months (95% ClI: 15.5 —
19.4) and that the median PFS for patients treated with ceritinib in the post-crizotinib setting was
7.8 months (95% CI: 6.5 —9.1).(29) A subgroup of patients in this study (n=32; 44%) received
their crizotinib treatment in a second-line setting and this therefore represents a similar patient
population to the PROFILE 1007 study of crizotinib. The combined median OS from the time of
crizotinib initiation for sequential treatment with crizotinib and ceritinib for this patient subgroup
was 30.3 months.

Given that median overall survival in the PROFILE 1007 study was 20.3 months, this indicates
an approximate 10 month extension to life for the post-crizotinib population when treated with
ceritinib.(30)

3. The treatment is licensed or otherwise indicated, for small patient populations:

There are expected to be approximately 120 patients eligible for ceritinib treatment each year in
England and Wales (see Table 5), which represents a very small patient population.
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Potency

Enzymatic and cell-based assays have demonstrated that ceritinib has a higher potency and
greater specificity for the binding and inhibition of the ALK protein compared to crizotinib.

Ceritinib has demonstrated a 20 times greater target affinity for ALK than crizotinib in enzymatic
assays (IC50 of 0.15 nM for ceritinib and 3 nM for crizotinib for ALK).(28, 31) In addition, the co-
crystal structure of ceritinib bound to ALK appears to provide a structural basis for the effective
inhibition of ALK in patients with crizotinib-resistant mutations, such as L1196M, G1269A, [1171T
and S1206Y. (4)

Ceritinib therefore provides a treatment option in ALK+ NSCLC that provides a more potent
therapy than previously received crizotinib. This extends the armamentarium available to
physicians for treating a condition that is intrinsically linked to the activity of specific cellular
signalling components, and introduces a treatment option with proven efficacy in ALK+ NSCLC
patients previously treated with crizotinib but who harbour mutations conferring resistance to
crizotinib therapy.

Recognition of the innovative nature of ceritinib by the MHRA

The innovative nature of ceritinib has been formally recognised through the granting of a PIM
designation by the MHRA on 10" February 2015 for the treatment of adult patients with
previously treated ALK+ NSCLC.(20)

This PIM designation highlights that the innovative nature of ceritinib has been formally
recognised by a regulatory body. The PIM designation is part of the Early Access to Medicines
scheme, which aims to grant earlier access to innovative treatments for patients with life-
threatening and seriously debilitating conditions, and have an unmet need.

ALK+ NSCLC affects a younger population, many of whom are of working age

NSCLC patients with the ALK translocation tend to be younger in comparison to patients with
non-ALK forms of NSCLC, with 255 patients in the crizotinib trials having a median age of 52
years.(26) Median age in the ASCEND-1 and ASCEND-2 trials of ceritinib was similarly 52 and
51 years, respectively.(5, 8) Therefore, many patients in the population under consideration in
this submission would be expected to be of working age. A study of cancer in Europe found lung
cancer to have the highest productivity losses among all cancers in 2009.(32) In addition,
patients with brain metastases, which are a common presentation upon diagnosis of ALK+
NSCLC (see Section 3.1.6), have been shown to miss significantly more days of work and be
associated with substantial productivity loss-related costs, albeit in a US study.(33) The
detrimental impact of ALK+ NSCLC on societal productivity would therefore be expected to be
considerable as a result of the lower average age of patients diagnosed with ALK+ NSCLC
compared to lung cancer generally, and the frequency of brain metastases (see Section 3.1.2).

By improving lung symptoms, maintaining health-related quality of life (HRQoL) and providing
positive outcomes for patients with brain metastases (see Section 4), ceritinib may help to reduce
productivity loss that results from ALK+ NSCLC. This benefit is not captured in the QALY
calculation presented in Section 5.1 and should be carefully considered.

Additionally, as NSCLC patients with the ALK translocation tend to be younger in comparison to
patients with non-ALK forms of NSCLC, they are likely to have family and caring obligations and
so their disease would therefore be expected have a considerable impact on family and
dependents. This benefit is not captured in the QALY calculation presented in Section 5.1 and
should also be carefully considered.
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3. Health condition and position of the technology in the
treatment pathway

3.1 Disease background
3.1.1 Non-Small Cell Lung Cancer

The predominant cause of lung cancer is smoking, but lung cancer can also develop in people
who have never smoked.(34) Lung cancer is the second most prevalent cancer type in the UK
after breast cancer, with 34,269 cases diagnosed and referred to secondary care in England and
Wales in 2013.(35) Of these cases, 3,704 were confirmed as having SCLC and 20,409 patients
(59.6%) were confirmed as having NSCLC.(35)

NSCLC can be further sub-divided into three subtypes based on histology (squamous cell
carcinoma, adenocarcinoma and large cell undifferentiated carcinoma).(36) NSCLC is also
classified by stage; “advanced” disease usually refers to Stage IlIb/IV cancer, where the cancer
has spread either locally to surrounding tissue or to distant regions of the body.

Disease progression is an important, but poorly defined clinical feature, which impacts upon
overall survival, symptom burden, and treatment decisions.(37, 38) Progression is not rigorously
defined in clinical practice, but in clinical trials the Response evaluation criteria in solid tumors
(RECIST) provide a consistent tool for defining disease progression. Under the RECIST
guidelines, NSCLC is classed as having “progressed”, when:(39)

e There is at least a 20% proportional increase and an absolute increase of at least 5 mm
in the sum of diameters of target lesions, taking as reference the smallest sum on study,
or

e There is the appearance of one or more new lesions

Disease progression is often a sign that the disease is not being adequately controlled on current
therapy and therefore is often the point at which patients switch to a new treatment to try to
regain control of their disease.

3.1.2 ALK+ molecular subtype of NSCLC

ALK was found to be an oncogenic driver of NSCLC in 2007, when it was found that people with
a rearrangement of their ALK gene were more likely to develop NSCLC.(21) ALK is a receptor
tyrosine kinase, which belongs to the insulin receptor superfamily, and is usually expressed in
brain cells where it plays an important role in the development of the brain.(40) When the gene
for ALK is rearranged in other cells in the body, fusion proteins can be formed and ALK-
containing proteins are over-expressed in these cells.(40) Approximately 5% of stage IlIb/IV
NSCLC cancer patients are ALK+.(41)

It has been observed that ALK+ patients are far more likely than ALK-negative NSCLC patients
to never have smoked (or only smoked lightly), be of a younger age and have adenocarcinoma
histology.(42-44) However, not all ALK+ patients will conform to these characteristics and
therefore genetic characterisation of all NSCLC tumours with non-squamous histology is
required.(45)

ALK-positivity also tends to be exclusive of other genetic mutations, so a single patient is unlikely
to present with both ALK and EGFR mutations.(2, 46, 47) ALK+ tumours are also strongly
associated with resistance to EGFR tyrosine kinase inhibitors such as erlotinib and gefitinib.(42)
Patients diagnosed with an EGFR mutation therefore represent a separate molecular subtype of
NSCLC and are not relevant to this submission.
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3.1.3 Estimation of the number of patients eligible for ceritinib treatment in
England and Wales

The patient population in which ceritinib is licensed and considered in this submission is adult
patients with anaplastic lymphoma kinase (ALK) positive advanced non-small cell lung cancer
(NSCLC) previously treated with crizotinib. As such, in order to be eligible for treatment with
ceritinib, patients must have previously received treatment with crizotinib.

Second-line crizotinib treatment is funded by the CDF in England and there is no funding source
in Wales, where crizotinib is available only through individual patient requests. We can assume
that only around 2 patients in Wales are currently receiving crizotinib, and the number of new
patients receiving crizotinib in England in a given year can be approximated as the number of
notifications received by the CDF for crizotinib for that year. This data is available for the most
recent financial year covering the period from April 2014 to March 2015. During this period there
were 111 notifications to the CDF for crizotinib in 2014. As such in any given year we can
assume that a total of 113 patients would be receiving crizotinib in England and Wales.

In order to estimate the patients that would be eligible for treatment with ceritinib, we have to
consider those that have progressed on 2"-line crizotinib treatment. In the PROFILE 1007 study
of crizotinib, median progression-free survival on crizotinib was 7.7 months. The survival
probability at this time point was 84%. Therefore in total 95 patients would be expected to survive
following progression while on 2"-line crizotinib treatment and of these it is anticipated that only
70% will be eligible for treatment with ceritinib based on feedback received from the clinical
experts consulted (with the other 30% most likely treated with Best Supportive Care due to their
poor prognosis). As such the total number of patients that would be receiving treatment with
ceritinib in any given year in England and Wales was estimated at 66. Please see Table 5 for an
outline of how the total population of patients eligible for ceritinib in England and Wales was
calculated.

Table 5. Estimation of the number of patients eligible for ceritinib treatment in England and Wales

Population Estimated incident Assumption
description population in any given

year
Total patients 113 Based on CDF notifications for crizotinib
receiving covering the period from April 2014 to March
crizotinib 2015 and patients currently receiving crizotinib

in Wales

Total patients 95 84% of patients on crizotinib would be alive at
progressed on progression and therefore be eligible for
crizotinib and still ceritinib. This is based on the survival
alive probability at 7.7 months in the crizotinib arm of

the PROFILE 1007 trial; 7.7 months was the
median progression free survival on
crizotinib.(28)

Patients eligible 66 Due to poor prognosis following progression on

for treatment with crizotinib it is estimated that only 70% of

ceritinib patients would be eligible for treatment with
ceritinib

An alternative approach to calculating the eligible ALK+ NSCLC population was considered
based on assumptions used previously in the TA296 submission for crizotinib. This derivation,
resulting in an eligible patient population of 98 patients, has been presented Error! Reference
source not found..

3.1.4 Testing for ALK-positivity

The introduction of ceritinib following crizotinib will not require any additional testing to occur, as
ALK-positivity must have already been ascertained prior to starting crizotinib. There is no
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evidence that re-testing is required when moving from one ALK inhibitor to another. The Royal
College of Pathologists (RCP) provides a suggested tissue pathway for NSCLC that
encompasses testing for ALK positivity.(48) The RCP recommends that this mutation should be
tested for via immunohistochemistry (IHC) followed by fluorescence in situ hybridisation (FISH) in
NSCLC patients with evidence of adenocarcinoma or “not otherwise specified” NSCLC. In
addition, ALK testing should be considered for NSCLC patients with evidence of squamous cell
carcinoma or neuroendocrine differentiation if the patient is <50 years of age, a never/light
smoker and/or their sample has signet ring morphology.

315 Prognosis and underlying course of ALK+ NSCLC

Delays in lung cancer diagnosis are a common problem that often results in diagnosis occurring
in the latter stages of the disease. Common reasons include a low index of disease suspicion,
which may be more prevalent in the ALK+ population due the relatively young patient population
and tendency to be non-smokers.(42-44) (49) Late diagnosis at an advanced stage often leads
to poor prognosis.(50) Cancer Research UK estimates that for patients with stage lllb NSCLC
the 5 year survival rate is 7-9% and that for patients with stage IV NSCLC the 5 year survival rate
ranges between 2% and 13%.(50) Although it may seem illogical for the stage lllb cancers to
have a lower 5 year survival than some stage IV cancers, this is due to the fact that the staging
looks only at the extent of the cancer, not at how fast the individual lesions grow or how well they
respond to treatment.

Patients with ALK+ NSCLC have poor survival outcomes, with prognoses similar to, or possibly
worse than, those of ALK-negative patients. ALK-positivity is therefore not a favourable
prognostic factor in NSCLC. A study by Yang and colleagues of 300 adenocarcinoma NSCLC
patients showed that the risk of experiencing lung cancer progression or recurrence within 5
years after diagnosis was more than two-fold greater in ALK+ patients compared to ALK-
negative patients.(51)

Crizotinib represented the first licensed therapy specifically targeting the ALK fusion protein in
ALK+ NSCLC and has demonstrated improvements to the prognosis of ALK+ NSCLC patients
compared to chemotherapy.(30) However, approximately one-third of patients with ALK+ NSCLC
fail to respond to crizotinib therapy and all crizotinib-treated patients will inevitably progress with
a median OS less than 2 years in patients previously treated with chemotherapy.(28, 31)

In patients experiencing progression of disease on crizotinib, one study has reported that median
overall survival from the time of disease progression was only 2.2 months for the patients who
stopped crizotinib at progression and went on to receive BSC (no active treatment).(1) This is the
most relevant available estimate for the final NICE scope and decision problem of this
submission and for reflecting the current prognosis for the patient population that would be
expected to be treated with ceritinib.

3.1.6 Clinical and economic burden of the disease

In addition to the poor survival outcomes associated with ALK+ NSCLC, the condition is also
associated with a high symptomatic burden. Common symptoms reported among patients with
NSCLC generally (not restricted to the ALK+ molecular subtype) include fatigue, lack of appetite
and disease-related chest symptoms (cough, shortness of breath, pain, blood in sputum).(52-55)
In addition to this physical burden, patients with NSCLC may suffer from psychological distress
including worry/anxiety over their condition and depression.(52)

Diagnosis of ALK+ NSCLC is often late and upon initial diagnosis patients may often present with
symptoms of bone metastatic disease, such as bone pain or fractures, in addition to their
pulmonary symptoms.(51, 53) Furthermore, the brain is one of the most common sites of
metastasis in ALK+ NSCLC patients and recent studies have reported that 30% — 50% of
patients have brain metastasis at initial diagnosis of ALK+ disease and in one retrospective study
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an additional 20% of patients developed brain metastases.(26, 56, 57) The symptomatic burden
of brain metastasis consists of both constitutional symptoms such as fatigue, dyspnea, nausea,
vomiting, headaches, seizures, pain and numbness and specific (focal) neurological symptoms
that depend on the precise location of the tumour and may include alterations to sensation, motor
weakness, visual disturbance and speech difficulties.(53, 58) In addition, it is a legal requirement
in the UK to report diagnosis of brain metastases to the Driver and Vehicle Licensing Agency
(DVLA) for consideration of suspension or withdrawal of a licence; this highlights the burden to
patients of secondary brain tumours in ALK+ NSCLC. (59, 60)

In addition to the burden on patients clinically, ALK+ NSCLC also presents a substantial
economic burden to society. Lung cancer as a broad indication was reported to have the highest
economic burden of any cancer in the EU, accounting for 15% of the total burden of cancer in
2009.(61) A study from Oxford University evaluating the total economic costs of various forms of
cancer in the UK specifically estimated the cost of lung cancer in the UK at £2.4 billion annually,
far higher than any other form of cancer.(62) Although there are no UK estimates for advanced
ALK+ NSCLC specifically, it is estimated that prevalence of NSCLC is more than 20,000. Given
that approximately 13,600 of these NSCLC cases are stage IlIb/IV and an estimated 5% of stage
[lIb/IV NSCLC cases are ALK+ NSCLC, the economic impact of this condition specifically is still
considerable.(35, 41, 63)

Advanced or metastatic NSCLC is associated with substantial direct healthcare costs resulting
from requirements for hospital facilities, emergency rooms and outpatient department rooms to
see patients and administer treatment such as intravenous chemotherapeutic agents.(64)

Beyond the direct healthcare costs, indirect healthcare costs may also be considerable. In
particular, the fact that ALK+ NSCLC is, on average, diagnosed in patients who are still of
working age means that there are potential substantial economic costs resulting from loss of
productivity to society as well as a detrimental impact on family and dependents (see Section
2.5).

3.2 Treatment pathway

Our understanding of the current treatment pathway for ALK+ NSCLC based on consideration of
NICE Clinical Guideline 121, discussion with expert clinicians and the proposed National
Chemotherapy Algorithm is outlined in Figure 1 and discussed below.(65, 66)

Figure 1: Treatment pathway for ALK+ NSCLC
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Treatment options for early-stage NSCLC (Stage | and Il) include surgery, radiotherapy,
chemoradiotherapy, ablation and photodynamic therapies (NICE Treatment Pathways).(67) At
stage Ill or IV NSCLC, NICE Clinical Guideline 121 recommends a combination of 3rd generation
chemotherapy agents including docetaxel, gemcitabine, paclitaxel or vinorelbine, plus a platinum-
based drug (carboplatin or cisplatin) as first-line chemotherapy options.(27) Pemetrexed in
combination with cisplatin is also recommended as an option for first-line treatment if the
histology of the tumour has been confirmed as adenocarcinoma or large-cell carcinoma.(68)
Targeted first-line treatment options for NSCLC patients including afatinib, erlotinib and gefitinib
are all recommended for patients who test positive for the EGFR tyrosine kinase mutation only
and are therefore not relevant to the ALK+ population (see Section 3.1.2 above).

NICE recommends docetaxel monotherapy for second-line treatment of locally advanced or
metastatic NSCLC when cancer has relapsed after previous chemotherapy. However it is
unlikely that patients who have been sub-typed as having the ALK gene rearrangement would
receive anything other than crizotinib, unless they do not have access to this medicine (see
Equity and Equality — Section 3.4). Crizotinib for the second-line treatment of ALK-positive
NSCLC is not recommended by NICE but is currently available in England through the Cancer
Drugs Fund and hence is widely used in clinical practice.(19, 69)

Response to crizotinib in this second line setting typically lasts for approximately 32 weeks (8
months), as measured by duration of response, and approximately one-third of patients with
ALK+ NSCLC do not respond to crizotinib at all.(28) Following disease progression on crizotinib,
patients are currently faced with limited treatment options.

This lack of treatment options is reflected in the final NICE scope for this appraisal, which defines
best supportive care (BSC) as the comparator to ceritinib in this submission. BSC represents
passive therapy aimed at symptom management and palliative care ie. no active treatment, as
noted in Figure 1. Clinical expert opinion has indicated that this is how the majority of patients
who progress on crizotinib in clinical practice would be treated and supports that BSC (no active
treatment) is the appropriate comparator to ceritinib in this submission, in alignment with the
NICE final scope.

Prior to the use of BSC (no active treatment), some patients with advanced ALK+ NSCLC

previously treated with crizotinib might receive active therapy in the form of systemic
chemotherapy (docetaxel). With regards to the use of chemotherapy post-crizotinib, it should be

Company evidence submission template for [appraisal title] Page 32 of 136





noted that a significant number of patients will have already been treated with chemotherapy
(docetaxel or pemetrexed) in the first- and/or second-line of treatment for their ALK+ NSCLC. For
some patients the use of docetaxel following progression on crizotinib would therefore represent
a return to a treatment option that has previously been used without success and hence not be
appropriate. Furthermore, given the toxic nature of chemotherapy, some patients will not be
considered fit enough to undergo this treatment following progression on crizotinib.(70)
Nonetheless, docetaxel treatment may be appropriate for some patients. Consideration of
chemotherapy after treatment with crizotinib is supported by the proposed National
Chemotherapy Algorithm; a form of guideline that specifies the acceptable ranges of regimen
options for named steps on the patient pathway that is cancer site-specific.(66) Although only
currently in draft form, the proposed algorithm is expected to be officially implemented in the near
future, after the purdah period associated with the General Election 2015. This proposed
algorithm reflects the treatment pathway according to what is currently actually commissioned
and what is supported by evidence and therefore represents an additional source to provide
understanding of current clinical practice. In addition to supportive care, this proposed National
Chemotherapy Algorithm for NSCLC notes docetaxel as a potential treatment option. Based on
this, the use of docetaxel followed by BSC in some patients who have been previously treated
with crizotinib is explored as a scenario analysis within the economic evaluation in this
submission (see Section 5.8.3).

3.3 Comparators used in the submission

The base case comparator to ceritinib in this submission is BSC (no active treatment). This is
consistent both with the current treatment pathway for ALK+ NSCLC (Figure 1), supported by
expert clinical opinion, and with the final NICE scope.

In addition, given that some patients may receive docetaxel prior to BSC (no active treatment)
after progression on crizotinib, a scenario analysis is conducted in which a composite comparator
of BSC (no active treatment) and docetaxel followed by BSC (no active treatment) is considered.

34 Equity and Equality

The Cancer Drugs Fund currently only covers provision of cancer therapies in England and
therefore in Wales crizotinib is only available through individual patient request forms. Thus there
are likely to be ALK+ NSCLC patients in Wales who are not being treated with crizotinib and will
not therefore be able to access ceritinib, even if NICE positively recommends ceritinib for ALK+
NSCLC after crizotinib treatment.
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4. Clinical effectiveness

Summary of Clinical Evidence
The clinical effectiveness of ceritinib in ALK+ NSCLC for patients who have previously received an
ALK inhibitor has been established in two, open-label, single-arm trials: ASCEND-2 (n=140) and
ASCEND-1 (n=163 in the relevant patient subgroup).

Response: overall response rate (ORR), time to response (TTR) and duration of response
(DOR)
¢ ORR by Investigator assessment (trial primary endpoint): Ceritinib demonstrated a good
ORR (defined as partial response [PR] and complete response [CR]) of 38.6% (95% CI: 30.5,
47.2) and 56.4% (95% ClI: 48.5, 64.2) for ASCEND-2 (n=140) and ASCEND 1 (n=163),
respectively.
o Consistent results for ORR were seen using Blinded Independent Central Review
Committee (BIRC) assessment as a secondary trial endpoint.

e TTR: In ASCEND-2, patients were found to respond early to ceritinib, with the
median time to response 1.8 months (95% CI: 1.6, 5.6) (based on Investigator
assessment).

e DOR: A median duration of response of 9.7 months (95% CI 7.1, 11.1) and 8.25 months
(95% CI 6.80, 9.69) based on Investigator assessment was reported for ASCEND-2 (n=54
patients with CR or PR) and ASCEND-1 (n=92 patients with CR or PR), respectively.

Progression free survival (PFS) and overall survival (OS)
o PFS by Investigator assessment: The median PFS for patients who received
ceritinib was 5.7 months (95% CI: 5.4, 7.6) in ASCEND-2 and 6.93 months (95%
Cl: 5.55, 8.67) in ASCEND-1.

0 A pooled analisis of ASCEND-2 and ASCEND-1 resulted in a median PFS of

e OS: The median overall survival (OS) for patients treated with ceritinib was 14.9
months (95% CI: 13.5, NE) in ASCEND-2 and 16.7 (95% CI: 14.8, NE) in
ASCEND-1.

0 A pooled analisis of ASCEND-2 and ASCEND-1 resulted in a median OS of

Comparative effectiveness: naive indirect comparison
e The only available data identified for the relevant comparator of BSC (no active
treatment) was from a retrospective analysis presenting OS of ALK+ NSCLC
patients who have previously received crizotinib.(1)

e This study found median OS to be 2.2 months (95% ClI: 1.1, 3.8) for patients who
received BSC (no active treatment) in the post-crizotinib setting.

O In addition, the study found median OS to be 5.4 months (95% ClI: 3.8, 12.3) for
patients who received systemic therapy and 3.9 months (95% CI: 2.7, 5.1) across
both these patient groups.

0 Comparatively, the OS of ceritinib based on a pooled analysis of ASCEND-2 and
ASCEND-1 was .

Safety

e Across both ASCEND-2 and ASCEND-1 ceritinib was associated with a low rate
of AEs leading to discontinuation (7.9% and | | | | NI, respectively).

e The adverse event profile was consistent with that previously observed for
ceritinib; the most commonly observed grade 3/4 AEs suspected to be related to
the study drug included diarrhoea, vomiting, fatigue and increases in certain
laboratory parameters.

Source: European Public Assessment Report, Summary of Product Characteristics, Mok et al. Felip et al.(6, 7, 9, 10)
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4.1 Identification and selection of relevant studies

411 Identification of studies

A systematic literature review was conducted to identify all relevant published and unpublished
randomised controlled trial (RCT) and non-RCT evidence relating to the efficacy of subsequent
line therapies for advanced or metastatic NSCLC. Data from studies investigating the ALK+
NSCLC population specifically, or a non-ALK NSCLC population where at least two treatments of
interest were administered, were extracted and used to inform evidence on clinical effectiveness.
The systematic review was conducted according to the NICE guide to the methods of technology
appraisal 2013 and therefore adhered to the Centre for Reviews and Dissemination guidance for
undertaking systematic reviews in health care. The complete search strategy for this review is
provided in Error! Reference source not found..

4.1.2 Inclusion and exclusion criteria

The systematic review was conducted in two steps.

o Level 1 screening: All titles/abstracts for the records identified in the literature search
were reviewed against the inclusion and exclusion criteria listed in Table 6.

o Level 2 screening: Full texts of studies that passed level 1 screening were retrieved and
reviewed using the same inclusion/exclusion criteria (Table 6). Studies that satisfied this
criteria were selected and included in the review.

Two researchers reviewed all citations independently in parallel, with any disagreements
resolved by discussion or independent arbitration by a third reviewer.

Table 6: Eligibility criteria used in search strategies and study selection

Eligibility Criteria

Population e  Adults (218 years of age; also include if 280% population was
adult)

e Patients with advanced or metastatic (stage I1IB or V) NSCLC

If a study assessed a mixed population (e.g., early stage and advanced/late stage), we
included the study if outcomes of interest were reported specifically for the population of
interest (i.e., advanced or metastatic (stage IlIB or IV) NSCLC).

Interventions | The intervention included at least one of the following drugs as subsequent-line treatment
in the advanced/metastatic setting:

Crizotinib (monotherapy or combination therapy)
LDK378 (monotherapy or combination therapy)
Alectinib (monotherapy or combination therapy)
Docetaxel (monotherapy only)

Pemetrexed (monotherapy only)

Erlotinib (monotherapy or combination therapy)
Bevacizumab (monotherapy or combination therapy)
Best supportive care/ standard palliative care?

Inclusion criteria

Outcomes At least one of the following outcomes was reported:
Response rate (RR)

Overall survival (OS)

Time to progression (TTP)
Time to treatment failure (TTF)
Progression-free survival (PFS)

Study design Randomised controlled trials (RCTs) of any duration were eligible

for inclusion; cross-over RCTs were included if data were
presented at cross-over.

e Non-RCT studies (e.g., long-term open-label follow-up studies)
reporting the above outcomes were also eligible for inclusion
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Population Non-human study

Patients under 18 years old
Not NSCLC disease (e.g. small cell lung cancer)

Early stage of NSCLC (i.e., not advanced or metastatic NSCLC or
stage |IIB or stage IV NSCLC)

Interventions e  Studies did not include any of the treatments specified in the
inclusion criteria

e  First-line treatments of study interventions in the advanced or
metastatic setting were assessed

Outcomes Studies not providing sufficient data on clinical evidence listed in the inclusion criteria
(i.e. not reporting RR, OS, TTP, TTF, PFS)

Exclusion criteria

Study design e Duplicate publication of the same trial

e Case reports

e Commentaries and letters

e Recommendations/ guidelines

o Non-systematic reviews (i.e., narrative review article)

Publication type Systematic reviews and meta-analyses were maintained during database search, but
were excluded before level 1 screening. (Systematic reviews and meta-analyses were re-
visited to identify or confirm selected studies.)

Language Studies not in English were excluded from the review
restrictions

Date restrictions Electronic databases were searched from inception to 20" March 2015. Hand searching
of congress proceedings was conducted for the most recent 4 years

@Care given to improve the quality of life of patients who have a serious or life-threatening disease. The goal of supportive care
is to prevent or treat as early as possible the symptoms of a disease, side effects caused by treatment of a disease, and
psychological, social, and spiritual problems related to a disease or its treatment. Also called comfort care, palliative care, and
symptom management.

Abbreviations: NSCLC, non-small cell lung cancer; OS, overall survival; PFS, progress free survival; RCT, randomised
controlled trial; RR, response rate; TTF, time to treatment failure; TTP, time to progression

4.1.3 Study selection process

The electronic database search (Error! Reference source not found., accessed 20" March
2015) identified 5166 records and conference searches identified 713 records; in total, 5245
records (4356 database abstracts, 889 conference abstracts) were screened after de-duplication
of results. Of these, 4,497 records were excluded based on the level 1 screening of the
title/abstract. On re-application of the review eligibility criteria to the remaining full-text papers
(level 2), 270 studies were ultimately included in the review.

Three further studies were manually added on completion of the review as they were not
originally captured by the database search terms. A summary of these studies is provided in
Table 7 below.

Table 7: Justification for studies manually added to systematic review

Explanation for not being captured by search terms

Gainor 2015(29) Study was not indexed on OvidSP at the time of the search

Camidge 2012(71) MeSH terms relating to the clinical trial design were developed in line with
NICE guidance. However, the MeSH term under which this was indexed as
a phase | trial was not captured by the search terms.

Lee 2013(72) Study population did not specifically state advanced/ metastatic NSCLC,
which was a requirement of the search terms

Therefore, a total of 126 included RCTs and 147 included non-RCTs included in the review met
the systematic literature review eligibility and were considered for extraction. The PRISMA flow
diagram for the study selection process for the clinical effectiveness evidence is shown in Figure
2.
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Figure 2: PRISMA diagram for systematic literature review of clinical studies in subsequent lines of treat
ment for advanced or metastatic NSCLC (Search Cut-off Date: 20t March, 2015)
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- 118 studies from full-text (4 linked full-text articles)

- 29 studies from conference abstracts (22 linked to ‘ - Full-text published study identified from

full-text articles) additional literature search (N=3)
Notes:

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses; NSCLC: Non-
Small Cell Lung Cancer; ASCO: American Society for Clinical Oncology; ELCC: European Lung Cancer
Conference; ESMO: European Society of Medical Oncology; WCLC; World Conference on Lung Cancer;
RCT: Randomised Clinical Trial

[1] Study population of interest consisted of adults (at least 18 years old) with advanced or metastatic (stage
IlIB or IV) NSCLC.
[2] Treatment interventions of interest consisted of subsequent lines of crizotinib, ceritinib, docetaxel
(monotherapy only), pemetrexed (monotherapy only), erlotinib, bevacizumab, best supportive care/standard
palliative care in advanced or metastatic settings.
[3] Study designs or publication types of interest consisted of the following:
-RCTs of any duration and cross-over RCTs if data were presented at cross-over;
-Non-RCT studies (e.g., long-term open-label follow-up studies) reporting the above treatment
interventions of interest;
-Observational studies (e.g., cohort study, cross-sectional study, case-control study).
[4] Study outcomes of interest consisted of response rate, progress free survival, time to progression, time to
treatment failure and overall survival rate.
[5] Studies published as abstracts or conference presentations were included if associated full-text articles
were found and adequate data were presented. Eligible conference abstracts of anaplastic lymphoma kinase
(ALK) rearranged NSCLC were all included regardless of availability of associated full-text articles.
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The 126 identified RCTs and 147 identified non-RCTs corresponded to eligibility criteria that
were broader than the decision problem presented in this submission, capturing all studies in
patients with advanced or metastatic (stage I1IB or IV) NSCLC. This broad search strategy was
performed in order to ensure that all potentially relevant articles were captured by the searching.
In order to narrow the results of the systematic review to the decision problem — that is the ALK+
molecular subtype of patients who have been previously treated with an ALK inhibitor — the
following criteria were applied:

e RCT and non-RCT studies for ALK+ NSCLC
e RCT studies for general NSCLC, with at least two treatments of interest

A complete list of all included studies following application of these criteria is provided in Error!
Reference source not found.. Of these included studies, only two investigated the clinical
efficacy and safety of ceritinib as a subsequent line therapy in ALK+ NSCLC patients, Gainor et
al. 2015 and Shaw et al. 2014.(29, 73)

The internal Novartis database of the ceritinib clinical trial program was then additionally
searched and cross-matched with these identified studies. Overall, this resulted in the
identification of the studies listed in Table 8.
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Table 8: Key studies from ceritinib clinical trial program

Study (Source) Comparators Patients (N) RCT/non- Identified Presented in submission
RCT? publications from
systematic review

ASCEND-1 Single arm (oral ceritinib at Adult patients with advanced Non-RCT | Shaw et al. Yes (full presentation) — Study provides efficacy and
CLDK378X2101 | 750 mg) ALK+ NSCLC (n=255)* (phase 1) 2014(74) safety data in the relevant patient population under
(NCT01283516) consideration (See Section 4.11)

ASCEND-2 Single arm (oral ceritinib at Adult patients with ALK+ NSCLC [Non-RCT | None Yes (full presentation) — Study provides efficacy and
CLDK378A2201 | 750 mg) previously treatment with (phase 1) safety data in the relevant patient population under
(NCT01685060) chemotherapy and crizotinib consideration (See Section 4.11)

(n=140)
Gainor etal. |NA. Study presents a ALK-positive NSCLC patients who | Non-RCT | Gainor et al. Yes (limited presentation) — Study provides efficacy
2015(29) retrospective analysis of were previously treated with (real-world | 2015(29) data in the relevant patient population under
patients who have received crizotinib, followed by ceritinib study) consideration. A limited presentation is given due to
crizotinib followed by ceritinib | (n=73) the limitations of the study design and the fact that
in ALK+ NSCLC the majority of patients (n=71) are enrolled in
ASCEND-1 (See Section 4.12)

ASCEND-3 Single arm (oral ceritinib at Crizotinib-naive adult patients Non-RCT | None Yes (limited presentation) — Although the crizotinib
CLDK378A2203 | 750 mg) with ALK+ NSCLC (n=124) (phase 1) naive patient population is not the population under
(NCT01685138) consideration, a limited presentation of this study is

given as it provides efficacy and safety evidence in
the general ALK+ NSCLC population (See Error!
Reference source not found.)

ASCEND-4 Chemotherapy (pemetrexed + | Adult patients with ALK+ stage RCT None No — Study is currently on-going and no results are
CLDK378A2301 | cisplatin or pemetrexed + IIIB or IV non-squamous NSCLC | (phase III) available
(NCT01828099) | carboplatin) who were previously untreated

Oral ceritinib at 750 mg (n=348)

ASCEND-5 Chemotherapy (pemetrexed | Adult patients with ALK+ RCT None No — Study is currently on-going and no results are
CLDK378A2303 | or docetaxel) advanced NSCLC who have been | (phase Ill) available
(NCT01828112) | Oral ceritinib at 750 mg treated previously with

chemotherapy (platinum-doublet)
and crizotinib(n=236)

*Nine patients were non-NSCLC patients.
Abbreviations: ALK, anaplastic lymphoma kinase; NSCLC, non-small cell lung cancer; RCT, randomised controlled trial

Source: as indicated
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As highlighted in Table 8, no RCT evidence was identified for ceritinib in the relevant patient
population of ALK* NSCLC patients who have been previously treated with an ALK inhibitor.
Please see Section 4.11 for further details regarding the relevance of the studies presented in
Table 8 of the submission.

4.2 List of relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.3 Summary of methodology of the relevant randomised controlled
trials

No RCT evidence was identified. Please see Section 4.1 for further details.

44 Statistical analysis and definition of study groups in the relevant
randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.5 Participant flow in the relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.6 Quality assessment of the relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.7 Clinical effectiveness results of the relevant randomised
controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.8 Subgroup analysis

No RCT evidence was identified. Please see Section 4.1 for further details.

4.9 Meta-analysis

No RCT evidence was identified. Please see Section 4.1 for further details.
410 Indirect and mixed treatment comparisons
Identification of relevant studies

The search strategy described in Section 4.1 also sought to identify clinical evidence for potential
comparators to ceritinib relevant to the population of patients with ALK+ NSCLC.

Table 6 lists the therapies included in the search terms of the systematic literature review as
potential therapies that may provide evidence in the population under consideration.

This search strategy identified one study assessing a relevant comparator in the patient
population of interest (that is patients with ALK+ NSCLC previously treated with crizotinib), Ou et
al. 2014.(1) A summary of this study is presented in Table 9.

Table 9: Summary of relevant comparator studies identified by clinical systematic review

Trial no. Study type Data cut-off Population Primary objectives
(acronym)
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Ou et al. Retrospective 2" January Patients with advanced To investigate the clinical benefits
2014(1) analysis 2012 ALK-positive NSCLC of continuing ALK inhibition with
enrolled in two ongoing crizotinib beyond disease
multicentre, single-arm progression and to determine the
trials who developed characteristics associated with
RECIST-defined PD patients who experience clinical
benefit.

Abbreviations: ALK, Anaplastic lymphoma kinase (ALK)-positive; NSCLC, non-small cell lung cancer; PD, progressive disease;
RESIST, Response Evaluation Criteria In Solid Tumours
Source: as indicated

The Ou et al. study presents evidence in the post-crizotinib population of ALK+ NSCLC patients,
considering patients who have received crizotinib as a 2"%-line therapy and exhibited progressive
disease on crizotinib. This precisely matches the patient population under consideration for
treatment with ceritinib in the decision problem presented in this submission.

Within the Ou et al. study, study participants fell into one of the following three treatment groups
in the post-crizotinib setting, with overall survival estimates provided for each:

1. Best supportive care only (no active treatment): these patients received no active
treatment, reflective of how the majority of patients would be expected to be treated in the
post-crizotinib setting in UK clinical practice and the base case comparator in this
submission (see Section 3.2 and 3.3).

2. Systemic therapy (ie. chemotherapy): these patients received systemic chemotherapy
(ie. active treatment). As described in Section 3.2, some patients may be treated in this
manner in clinical practice and this is explored as a scenario analysis within this
submission.

3. Continued crizotinib: although the focus of the Ou et al. study, continuation of crizotinib
post progression is not considered reflective of UK clinical practice. Our understanding is
that though some individual clinicians may elect to use this treatment strategy in isolated
cases, this is not reflective of UK clinical practice from a clinical, funding or
commissioning perspective:

- Feedback received from a leading UK clinician strongly suggested that
continuation on crizotinib is not standard practice.

- Continuation on crizotinib is not consistent with the proposed National
Chemotherapy Algorithm, a pathway that reflects current commissioning patterns
and evidence consideration.(66)

- The January 2015 CDF decision summary for crizotinib is quite clear in stipulating
that retention of crizotinib in the CDF beyond April 2015 is based on an
assumption of discontinuation of crizotinib on disease progression.(69) CDF
funding for continued crizotinib beyond progression is therefore not available.

As such, the continued crizotinib arm of this study will not be considered further in this
submission.

Following the systematic literature review, the Ou et al. study was identified as the only study
presenting evidence for a comparator treatment in the patient population of ALK+ NSCLC
patients previously treated with crizotinib. Given the nature of the evidence base identified for
ceritinib (Section 4.1), this study provides the basis of the assessment of the comparative
effectiveness of ceritinib versus BSC in a naive indirect comparison.

Further details regarding the Ou et al. study, including a comparison of the study population with

the ceritinib clinical evidence base, and a naive indirect comparison of the results of the evidence
for ceritinib with that of the Ou et al. study, is presented in Section 4.13.
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411 Non-randomised and non-controlled evidence

4111 Identification of relevant studies

The methodology of the systematic literature review to identify all relevant non-RCT evidence is
described in Section 4.1. As noted in Table 8, a total of 5 non-RCT studies were identified, of
which only three have results available to present at this time (ASCEND-1, ASCEND-2,
ASCEND-3).

ASCEND-3 recruited 124 crizotinib-naive adult patients with ALK+ NSCLC. This patient
population is outside the current marketing authorisation of ceritinib and the scope of this
appraisal, which considers ceritinib within its currently licensed indication for the treatment of
adult patients with ALK+ advanced NSCLC previously treated with crizotinib. As such, results
from the ASCEND-3 study are not considered relevant to present in the main body of this
submission. However, ceritinib has recently been granted a Promising Innovative Medicine
designation by the MHRA for the treatment of adult patients with previously-treated ALK+
NSCLC — a patient population for which the ASCEND-3 study provides evidence of clinical
efficacy and safety.(20) In addition, although in a different position in the treatment pathway, the
ASCEND-3 study does provide evidence of the efficacy and safety of ceritinib in ALK+ NSCLC

atients broadly. As results are available from this study, these are provided in
IS o tho submission.

There are therefore two prospective, single-arm clinical trials assessing the safety and efficacy of
ceritinib in ALK-positive advanced NSCLC adult patients previously treated with crizotinib and
reporting results of direct relevance to this submission:

o ASCEND-2 (Study LDK378A2201): Phase Il multicentre trial in ALK-positive NSCLC
patients treated with ceritinib and previously treated with crizotinib

o ASCEND-1 (Study LDK378X2101): Phase | multicentre, open label dose-escalation and
expansion trial in ALK-positive NSCLC patients treated with ceritinib and:
0 Previously treated with ALK inhibitor (n=163, treated subgroup)
0 ALK inhibitor naive (n=83, treatment-naive subgroup)

Results from the treatment-naive subgroup of patients in ASCEND-1 will not be presented in this
submission as this is outside of the licensed indication and decision problem of this submission
(see Error! Reference source not found.).

An additional, a real-world retrospective analysis of ALK+ NSCLC patients treated with
sequential crizotinib and ceritinib, conducted by Gainor et al. 2015, was also identified by the
systematic literature review. This study is discussed briefly in 4.12.

Table 10 provides an overview of key details relating to the ASCEND-2, ASCEND-1 and Gainor
et al. studies, including the data cut-off presented and the primary and secondary references
used in the submission. Within this submission, efficacy and safety results are presented for the
latest available data cut-off; results for the primary endpoint are additionally presented for the
data cut-off on which the primary analysis of the trial was based.
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Table 10: Summary of relevant non-RCTs presented in the main body of the submission

Trial no. Study type Data cut-off Population (n) Primary objectives Primary/ Justification for inclusion
(acronym) Secondary
study ref.
ASCEND-2 Phase I Latest data Chemotherapy and Crizotinib- Demonstration of the anti- ASCEND-2 Presentation of clinical
(Study clinical trial cut-off: 13t treated ALK-positive, previously- tumour activity of ceritinib primary CSR outcomes in the target
LDK378A2201) August 2014 treated, advanced NSCLC and updated population of ALK-positive
(48 weeks) patients data cut-off CSR | NSCLC patients treated with
(n=140) (8) ceritinib and previously
Primary treated with crizotinib.
analysis data
cut-off: 26™
February 2014
(24 weeks)
ASCEND-1 Phase | Latest data Patients with locally advanced or | To determine the MTD of ASCEND-1 Presentation of clinical
(Study clinical trial cut-off: 14t metastatic ALK+ NSCLC that has | ceritinib as a single agent primary CSR outcomes in the target
LDK378X2101) April 2014 progressed despite standard when administered orally to and updated population of ALK-positive
therapy (n=246; total trial adult patients with tumours data cut-off NSCLC patients treated with
Primary population). characterized by genetic CSR(5) ceritinib and previously
analysis data abnormalities in ALK treated with crizotinib.
cut-off: 2d Within this, the trial considered a
August 2013 population of patients previously
treated with ALK+ inhibitor
(n=162); this subgroup
represents the population of
relevance to this submission
Gainor et Retrospective | June 2014 ALK-positive NSCLC patients To determine the outcome of Gainor et al.(29) | Presentation of clinical
al.(29) analysis who were previously treated with | sequential treatment with outcomes in the target

crizotinib, followed by ceritinib
(n=73)

crizotinib and ceritinib, with
respect to PFS and OS.

population of ALK-positive
NSCLC patients treated with
ceritinib and previously
treated with crizotinib.

Abbreviations: ALK, Anaplastic lymphoma kinase (ALK)-positive; CSR; Clinical Study Report; NSCLC, non-small cell lung cancer

Source: as indicated
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4.11.2 Summary of methodology of non-randomised trials

ASCEND-2

ASCEND-2 was a single-arm, open-label, multicentre, phase Il study of ceritinib, conducted in
140 adult patients with advanced ALK-positive NSCLC who had received 1-3 lines of cytotoxic
chemotherapy and had progressed during therapy with crizotinib. A summary of the methodology
of this trial is provided in Table 11.

Table 11: Summary of ASCEND-2 Methodology

Trial no. ASCEND-2 (LDK378A2201)
(acronym)
Location Study centres: Canada (2), France (2), Germany (2), Hong Kong (2), Italy (6), Japan (9),

South Korea (3), Netherlands (3), Singapore (1), Spain (4), United Kingdom (1), United
States (16)

Design

A phase Il multicentre, open label, single arm study.
Subjects were screened for a period of up to 28 days, and if they met the entrance criteria,
were assigned on Day 1 to 750 mg orally of ceritinib on a once-daily dosing schedule.

Duration of study

Subjects continued with the assigned study treatment until unacceptable toxicity, consent
withdrawal at the discretion of the patient or Investigator, started a new anti-cancer therapy
or died.

The study began in 26" November 2012 and the collection date for the primary outcome
measure reported in this submission was 13" August 2014.(11)

Intervention(s)

Ceritinib 750 mg oral (n=140), administered orally at the same time each day on a
continuous dosing schedule. Treatment cycles in the trial were defined as 28-day periods.

Primary outcomes?

Demonstration of the anti-tumour activity of ceritinib as measured by overall response rate
(ORR) by Investigator assessment as a primary end point

Assessments of tumour response and progression were performed every eight weeks
(every two cycles), starting from the first day of treatment with ceritinib.

Secondary outcomes?

Secondary outcomes of the study:

Duration of response (DOR)®

Disease control rate (DCR)?

Time to response (TTR)P

Overall intracranial response rate (OIRR)?
ORR by BIRC assessment

Progression free survival (PFS)P

Overall survival (OS)

Evaluation of the safety profile of ceritinib

Duration of follow-up

Survival: Following final tumour assessment, patients were contacted every 3 months until
death.

Safety: After discontinuation of study treatment patients were scheduled for an end of
treatment visit within 7 days of the last dose. Patients who discontinued were followed up
for adverse events until 30 days after the last dose of ceritinib.

aAll tumour evaluations were performed according to RECIST version 1.1
®Outcomes were assessed by Investigator assessment and a Blinded Independent Review Committee (BIRC) (see Section

4.11.5)

Abbreviations: BIRC, Blinded Independent Review Committee; DOR, duration of response; DCR, disease control rate; NSCLC,
non-small cell lung cancer; OIRR, overall intracranial response rate; ORR, overall response rate; OS, overall survival; PFS,
progress free survival; RECIST, response evaluation criteria in solid tumours; TTR, time to response

Source: unless stated otherwise, primary CSR(8)
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ASCEND-1

ASCEND-1 was a multicentre, phase |, open-label, dose-escalation and expansion study of
ceritinib in patients with tumours characterised by genetic abnormalities in ALK, a summary of
which is shown in Table 12.(5)

Table 12: Summary of ASCEND-1 Methodology

Trial no.
(acronym)

ASCEND-1

Location

20 centres across 11 countries

Design

A phase | multicentre, open label, single arm, dose-escalation and expansion study.

The dose-escalation phase enrolled patients with ALK+ tumours to determine the
maximum tolerated dose (MTD)/ recommended dose (RD), safety, single and multiple-
dose pharmacokinetics (PK), and anti-tumour activity of ceritinib.

The dose-escalation phase was followed by an expansion phase wherein ALK+ patients
were enrolled based on type of advanced tumour (predominantly NSCLC), and prior
exposure to ALK inhibitors to further assess the safety, tolerability, PK, and anti-tumour
activity of ceritinib in these patient populations at the RD. Subjects were enrolled in the
expansion phase after the MTD had been estimated and continued to take 750 mg orally
of ceritinib on a once-daily dosing schedule.

Duration of study

Patients continued treatment with ceritinib until the patient experienced unacceptable
toxicity that precluded any further treatment, disease progression, and/or treatment was
discontinued at the discretion of the investigator or by patient request. Patients who
continued on treatment after disease progression discontinued study treatment once they
were no longer deriving benefit as assessed by the investigator. End of study was defined
as the time when all patients had discontinued ceritinib treatment, and all required safety
follow-up (for AEs and SAEs for 28 days after the last dose of ceritinib) was completed or
the patient had died, was lost to follow-up or withdrew their consent to further participate
in the study.

The study began in January 2011 and the collection date for the outcome measures
reported in this submission was 14™ April 2014.

Intervention(s)

Expansion phase: Ceritinib 750 mg oral (n=163 in the subgroup of patients treated with
prior ALK* inhibitor), administered orally at approximately the same time each day on a
continuous dosing schedule. Treatment cycles in the trial were defined as 21-day periods.

Primary outcomes
(including scoring
methods and timings of
assessments)?

Dose-escalation phase: To determine the maximum tolerated dose (MTD)/
recommended dose (RD) of ceritinib

Expansion phase: Demonstration of the anti-tumour activity of ceritinib as measured by
overall response rate (ORR)? and duration of response (DOR)?

Secondary outcomes?

Expansion phase:

e  Duration of response (DOR)P
Overall intracranial response rate (OIRR)®
Overall response rate (ORR)?
Progression free survival (PFS)?
Overall survival (OS)
e  Evaluation of the safety profile of ceritinib

Duration of follow-up

Survival: Survival information was collected every 3 months after the study evaluation
unless the patient was lost to follow-up or withdrew consent to be followed for survival
Safety: all patients were followed for adverse events (AEs) and serious adverse events
(SAEs) for 28 days after the last dose of ceritinib.

aAll tumour evaluations were performed according to RECIST version 1.0
bQutcomes were assessed by Investigator assessment and a Blinded Independent Review Committee (BIRC) (see Section

4.11.5).

Abbreviations: AE, adverse event; ALK, anaplastic lymphoma kinase; BIRC, Blinded Independent Review Committee; DOR,
duration of response; MTD, maximum tolerated dose; NSCLC, non-small cell lung cancer; OIRR, overall intracranial response
rate; ORR, overall response rate; OS, overall survival; PFS, progress free survival; PK, pharmacokinetics; RD, recommended
dose; RECIST, response evaluation criteria in solid tumours; SAE, serious adverse event

Source: unless stated otherwise, preliminary CSR(5)

4.11.3

Trial Structure

Diagrammatic representations of the trial structures of ASCEND-2 and ASCEND-1 are presented
in Figure 3 and Figure 4, respectively.

ASCEND-2
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Figure 3: ASCEND-2 Study Design
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ASCEND-1

Figure 4: ASCEND-1 Study Design
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Pre-screening ICF: signature of the Pre-screening Informed Consent Form

S-ICF: signature of the Study Informed Consent Form
PD: progressive disease

EOT: end of treatment

SEC: study evaluation completion

As presented in Figure 4, the ASCEND-1 study consisted of an escalation phase which aimed to
determine the maximum tolerated dose (MTD)/ recommended dose (RD), safety, single and
multiple-dose pharmacokinetics (PK), and anti-tumour activity of ceritinib. This was followed by
an expansion phase, which enrolled ALK+ patients based on type of advanced tumour
(predominantly NSCLC), and prior exposure to ALK inhibitors to further assess the safety,
tolerability, PK, and anti-tumour activity of ceritinib. In the expansion phase, patients were

initiatied on 750 mg orally of ceritinib on a once-daily dosing schedule.

The expansion phase of this study represents the part of the study in which patients were treated
with the licensed dose of ceritinib and hence this submission presents the results from this phase

of the ASCEND-1 study only.

Company evidence submission template for [appraisal title]

Page 47 of 136





411.4

Eligibility criteria

Subjects were screened for a period of up to 28 days, and if they met the entrance criteria, were assigned on Day 1 to ceritinib 750 mg orally. The
eligibility criteria for ASCEND-2 and ASCEND-1 are presented in Table 13.

Table 13: Inclusion and Exclusion Criteria

Trial no. Inclusion criteria Exclusion criteria
(acronym)
ASCEND-2 |. Disease l. Medical History

Histologically or cytologically confirmed diagnosis of
stage IIIB or IV NSCLC carrying an ALK rearrangement
defined as 15% or more positive tumour cells as
assessed by the FDA-approved Vysis ALK break-apart
FISH test (Abbott Molecular Inc) using Vysis break-apart
probes.

At least one measurable lesion as defined by RECIST
1.1. A previously irradiated site lesion was counted as a
target lesion only if there was clear sign of progression
since the irradiation.

ll. Demography

Age 18 years or older at the time of informed consent.

World Health Organization (WHO) performance status
(PS)0to 2.

Life expectancy = 12 weeks.

lll. Organ function and laboratory results

Patients with the following laboratory values at the

screening visit:

0 Absolute neutrophil count = 1.5%x109/L

0 Platelets = 75x109/L

0 Haemoglobin > 8 g/dL

0 Calculated creatinine clearance (using Cockcroft-
Gault formula) > 30 mL/min

0 Total bilirubin < 1.5%xULN (Upper limit of normal),
except for patients with Gilbert’s syndrome, who
were included only if total bilirubin < 3.0xULN or

Patients with symptomatic central nervous system (CNS) metastases
who were neurologically unstable or required increasing doses of
steroids within the two weeks prior to study entry to manage CNS
symptoms.

History of carcinomatous meningitis.

Presence or history of a malignant disease other than NSCLC that
was diagnosed and/or required therapy within the past three years.
Exceptions to this exclusion include completely resected basal cell
and squamous cell skin cancers, and completely resected carcinoma
in situ of any type.

Clinically significant, uncontrolled heart disease, such as:
0 Unstable angina within six months prior to screening
0 Myocardial infarction within six months prior to screening

0 History of documented congestive heart failure (New York Heart
Association functional classification IlI-1V)

0 Uncontrolled hypertension defined by a Systolic Blood Pressure
> 160 mm Hg and/or

0 Diastolic Blood Pressure = 100 mm Hg, with or without anti-
hypertensive medication.

0 Initiation or adjustment of antihypertensive medications was
allowed prior to screening

0 Ventricular arrhythmias

0 Supraventricular and nodal arrhythmias not controlled with
medication

0 Other cardiac arrhythmia not controlled with medication
0 Corrected QT (QTc) > 470 ms using Fridericia correction (QTcF)
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Trial no. Inclusion criteria Exclusion criteria

(acronym)
direct bilirubin < 1.5xULN on the screening electrocardiogram (ECG, as mean of triplicate)

0 Aspartate transaminase (AST) < 3xULN, except for study drug.
patients with liver metastasis, who were included 0 Systemic anti-cancer therapy given after the last dose of
only if AST < 5xULN crizotinib and prior to starting study drug.

0 Alanine transaminase (ALT) < 3xULN, except for e Impairment of gastrointestinal (Gl) function or Gl disease that might
patients with liver metastasis, who were included significantly alter the absorption of ceritinib (e.g., ulcerative diseases,
only if ALT < 5xULN uncontrolled nausea, vomiting, diarrhoea, or malabsorption

0 Patients having the following laboratory values within syndrome).
the Iabolratlory r)ormal limits or corrt_acted to wi?hin e Other severe, acute, or chronic medical or psychiatric conditions
normal limits with supplements during screening: including uncontrolled diabetes mellitus or laboratory abnormalities
=  Potassium that in the opinion of the Investigator might increase the risk

associated with study participation, or that may interfere with the

n M i
agnesium interpretation of study results.

=  Phosphorus

History of interstitial lung disease or interstitial pneumonitis, includin
= Total calcium (corrected for serum albumin) * y g P g

) clinically significant radiation pneumonitis (i.e., affecting activities of
IV. Prior treatment daily living or requiring therapeutic intervention.

o Patients with stage IlIB or IV NSCLC at the time of study | Il. Prior therapy
entry that had progressed during therapy with crizotinib
or within 30 days of the last dose, regardless of whether

the patient had previously shown tumour regression or , ) ) ) )
not: e Thoracic radiotherapy to lung fields < four weeks prior to starting the

study treatment or patients who had not recovered from
radiotherapy-related toxicities. For all other anatomic sites (including
(radiotherapy is not considered a systemic radiotherapy to thoracic vertebrae and ribs), radiotherapy < two

. ; weeks prior to starting the study treatment or patients who had not
antineoplastic therapy) recovered from radiotherapy related toxicities. Palliative radiotherapy

0 If a patient had received a first treatment with for bone lesions < two weeks prior to starting study treatment was
crizotinib prior to cytotoxic chemotherapy and then allowed.

received a second regimen of crizotinib after cytotoxic
chemotherapy, the patient was allowed to enter the
study, but the patient should have progressed on the
most recent regimen of crizotinib (or within 30 days of
last dose)

0 Patients had received their last dose of crizotinib =
one week prior to the first dose of ceritinib and

e Prior therapy with other ALK inhibitor investigational agents with the
exception of crizotinib.

0 Crizotinib was the last prior systemic antineoplastic
therapy received by the patient prior to study entry

e Major surgery (e.g., intra-thoracic, intra-abdominal or intra-pelvic)
within four weeks prior (two weeks for resection of brain metastases)
to starting study drug or who had not recovered from side effects of
such procedure. Video-assisted thoracic surgery (VATS) the study =
one week after the procedure.

lIl. Current medications

e Patients treated with medications that met one of the following
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Trial no.
(acronym)

Inclusion criteria

Exclusion criteria

recovered from crizotinib toxicities

Patients who had received cytotoxic chemotherapy to
treat their stage IlIB or IV NSCLC:

0 All patients who had received at least one and a
maximum of three prior lines of cytotoxic
chemotherapy

0 Prior cytotoxic chemotherapy was to include a
platinum doublet

0 Prior erlotinib or gefitinib did not count as a line of
cytotoxic chemotherapy

Neoadjuvant or adjuvant cytotoxic chemotherapy for the
curative treatment of NSCLC was counted as one prior
line of treatment if relapse occurred within 12 months
from the end of the cytotoxic chemotherapy.

Patients had to have recovered from all toxicities related
to prior anticancer therapies to grade < 2 (Common
terminology criteria for adverse events [CTCAE] v 4.03).
However, patients with persistent grade 2
nausea/vomiting and/or grade 2 diarrhoea despite
optimal supportive therapy were not allowed to
participate in the study. Patients with any grade of
alopecia were allowed to enter the study.

V. Informed consent

Written informed consent for the main study was
obtained prior to any screening procedures. If consent
could not be expressed in writing, it was formally
documented and withessed, ideally via an independent
trusted witness.

VI. Availability of tumour sample

Patients had a tumour tissue sample available, as an
archival sample (collected either at the time of diagnosis
of NSCLC or any time since) or as a new biopsy.

criteria and that could not be discontinued at least one week prior to
the start of treatment with ceritinib and for the duration of the study:

0 Strong inhibitors or strong inducers of CYP3A4/5

0 Medications with a low therapeutic index that are primarily
metabolized by CYP3A4/5, CYP2C8 and/or CYP2C9

0 Medications with a known risk of prolonging the QT interval or
inducing Torsades de Pointes

Patients treated with warfarin sodium (Coumadin®) or any other
coumarin-derivative anticoagulants at the time of screening.

Patients who received unstable or increasing doses of
corticosteroids. If patients were on corticosteroids for endocrine
deficiencies or tumour-associated symptoms other than CNS related,
dose was to be stabilized (or decreasing) for at least five days before
first dose of study treatment.

Patients treated with any enzyme-inducing anticonvulsant that could
not be discontinued at least one week before first dose of study
treatment, and for the duration of the study. Investigational agents
within four weeks or < 10xhalf-life of the agent (whichever was
longer) before first dose of study treatment.

IV. Pregnhancy statement and contraception requirements

Pregnant or nursing (lactating) women, where pregnancy was
defined as the state of a female after conception and until the
termination of gestation, confirmed by a positive hCG laboratory test.

Women of child-bearing potential, defined as all women
physiologically capable of becoming pregnant, unless they were
using highly effective contraception during the study and for 30 days
after stopping treatment.

Sexually active males had to use a condom during intercourse while
taking the drug and for three months after stopping ceritinib
treatment and should not father a child in this period.

V. Others

Patients with known hypersensitivity to any of the excipients of
ceritinib (microcrystalline cellulose, mannitol, crospovidone, colloidal
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(acronym)

Inclusion criteria

Exclusion criteria

silicon dioxide and magnesium stearate).

ASCEND-1

l. Disease

Patients diagnosed with a locally advanced or metastatic
malignancy that has progressed despite standard
therapy, or for which no effective standard therapy
exists. Only patients with tumours characterized by
genetic abnormalities in ALK were enrolled. For NSCLC,
an ALK translocation must be detected by FISH in 2
15% of tumour cells. In patients with diseases other than
NSCLC, ALK translocation is not required and
overexpression of ALK protein may be considered
indicative of a genetic abnormality in ALK.
Measurable disease:?
0 Presence of at least one measurable lesion as
determined by modified RECIST version 1.0.
0 Note: Lesions in previously irradiated areas were not
considered measurable, unless clear progression
has been observed since the radiotherapy.

. Demography

Age = 18 years.
Eastern Cooperative Oncology Group (ECOG)
performance status < 2.

Life expectancy = 12 weeks.

lll. Organ function and laboratory results

Patients had the following laboratory values (obtained
within 14 days of enroliment):
0 Absolute neutrophil count (ANC) = 1.5 x 109/L.

0 Hemoglobin (Hgb) =9 g/dL (= 90 g/L).
0 Platelets =100 x 109/L.
0]

Serum total bilirubin < 1.5 x upper limit of normal
(ULN), except for patients with Gilbert's syndrome
who may be included if total bilirubin < 3.0 x ULN
and direct bilirubin < 1.5 x ULN.

I. Medical History

Patients with symptomatic central nervous system (CNS) metastases
who were neurologically unstable or required increasing doses of
steroids to control their CNS disease. If a patient required steroids
for management of CNS symptoms, the steroid dose had to be
stable for the two weeks preceding study entry. Note: Patients with
controlled CNS metastases, or asymptomatic CNS metastases that
did not require local antineoplastic therapy, such as radiotherapy or
surgery, participated in this study.

Patients with unresolved nausea, vomiting or diarrhoea > CTCAE
grade 1.

Impairment of gastrointestinal (Gl) function or Gl disease that
significantly altered the absorption of ceritinib (e.g., ulcerative
diseases, uncontrolled nausea, vomiting, diarrhoea, malabsorption
syndrome, or small bowel resection).

History of pancreatitis or history of increased amylase or lipase that
was due to pancreatic disease.

Acute or chronic liver disease. Evidence of active viral hepatitis,
including Hepatitis A, B or C (testing for viral hepatitis was not
mandatory).

Known diagnosis of human immunodeficiency virus (HIV) infection
(HIV testing was not mandatory).

Patients with a prior or current history of a second malignancy
(except adequately treated in situ carcinoma of the cervix or non-
melanoma carcinoma of the skin, or any other curatively treated
malignancy that had not been treated or recurred in the prior 3
years).

Clinically significant cardiac disease including congestive heart
failure (New York Heart Association Class Il or V), arrhythmia or
conduction abnormality requiring medication, or cardiomyopathy; or
clinically uncontrolled hypertension (systolic blood pressure [SBP] >
140 mmHg or diastolic blood pressure [DBP] > 90 mmHg). Impaired
cardiac function or clinically significant cardiac diseases, including
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Trial no. Inclusion criteria
(acronym)

Exclusion criteria

(= 0.835 mL/s) (Cockcroft-Gault formula).

pancreatic disease).

pancreatic disease).

mmol/L).
IV. Prior treatment®®

dose of the prior ALK inhibitor.
OR

previous criteria.

V. Informed consent

this study.

VI. Availability of tumour sample

two purposes:
0 To confirm ALK status of patients

0 Aspartate aminotransferase (AST) and ALT < 2.5 x
ULN, except for patients with tumour involvement of
the liver who had ALT and AST <5 x ULN.

0 Calculated creatinine clearance (CrCL) = 50 mL/min

0 Serum amylase < ULN (the patient was enrolled if
amylase > ULN but there was no evidence of

0 Serum lipase < ULN (the patient was enrolled if
lipase > ULN but there was no evidence of

0 Fasting plasma glucose < 200 mg/dL (< 11.1
o Patients with NSCLC that had progressed during
treatment with a prior ALK inhibitor or within 2 weeks of

the last dose of a prior ALK inhibitor, and the first dose of
ceritinib was expected to be < 60 days since the last

o Patients with NSCLC that had progressed since
treatment with prior ALK inhibitor, but that need not have
been the last prior therapy, and they did not meet the

e Patients gave written informed consent to participate in

e Tumour samples collected in this study could be used for

any one of the following:

Complete left bundle branch block

Obligated use of a cardiac pacemaker

Congenital long QT syndrome

History or presence of ventricular tachyarrhythmia

Presence of unstable atrial fibrillation (ventricular response > 100

beats per minute [bpm])

Clinically significant resting bradycardia (< 50 bpm)

Corrected QT interval using Frederica formula (QTcF) > 450 ms

for males and > 470 ms for females at screening

electrocardiogram (ECG)

0 PR>240ms

QRS > 110 ms

Right bundle branch block + left anterior hemiblock (bifascicular

block)

0 Angina pectoris < 3 months prior to starting study drug

0 Acute myocardial infarction < 3 months prior to starting study
drug

Other concurrent severe and/or uncontrolled medical conditions (e.g.

uncontrolled diabetes, active or uncontrolled infection) that could

cause unacceptable safety risks or compromised compliance with

the protocol.

OO0O0OO0O0

(ole)

[ele)

Il. Prior therapy

Patients treated with chemotherapy or biologic therapy or other
investigational agent < 2 weeks prior to starting study drug for
compounds with a half-life < 3 days, and < 4 weeks prior to starting
study drug for compounds with a prolonged half-life.

- Note: Patients whose immediate prior treatment was crizotinib
could start treatment with ceritinib one week after the last dose
of crizotinib.

Unresolved toxicity greater than CTCAE grade 1 from previous anti-
cancer therapy or radiotherapy (excluding neurotoxicity, alopecia,
ototoxicity, lymphopenia), or incomplete recovery from previous
surgery, unless agreed by Novartis and the Principal Investigator and
was documented.
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Inclusion criteria

Exclusion criteria

(0]

For exploratory biomarker assessment.

e For ALK testing:

o

If an archival tumour sample was available, it was
planned to be collected during the pre-screening
period. In patients who were previously treated with
an ALK inhibitor, whenever possible the patient’s
archived tumour block/slide were obtained after
disease progression following the prior ALK inhibitor
therapy.

For patients without an archival tumour sample or

documented evidence of ALK abnormalities, a fresh
biopsy was collected for ALK testing.

e For biomarker assessment:

(0]

At baseline: If the tumour sample collected for ALK
testing was sufficient, it was also used for biomarker
assessments.

If not, a fresh tumour biopsy (core needle or
surgical) for biomarker assessment was collected, if
feasible (ideally prior to start of treatment with
ceritinib, however the timing of the biopsy could be
at the discretion of the Investigator).

Patients who received radiotherapy to a large volume (including
whole brain radiotherapy) < 2 weeks prior to starting study drug, and
patients who had received radiotherapy to a small volume (including
stereotactic radiotherapy to the CNS) < 1 week prior to starting study
drug.

Patients who had underwent major surgery < 2 weeks prior to

starting study drug or who had not recovered from the surgical
procedure.

lll. Current medications

CYP3A4/5:

Patients treated with medications that were known to be strong
inhibitors or inducers of CYP3A4/5 that could not be discontinued at
least a week prior to start of treatment with ceritinib and for the
duration of the study.

Patients receiving medications that were mainly metabolized by
CYP3A4/5 and had low therapeutic index that could not be
discontinued at least a week prior to start of treatment with ceritinib,
and for the duration of the study.

CYP2C9: patients receiving warfarin and phenytoin that could not be
discontinued at least a week prior to start of treatment with ceritinib
and for the duration of the study.

Medications with a known risk of prolonging the QT interval or
inducing Torsades de Pointes.

Anticoagulants: Patients receiving coumarin-type anticoagulants who
could not discontinue at least a week prior to start of treatment and
for the duration of the study. Treatment with therapeutic doses of
coumarin-type anticoagulants for line patency (maximum daily dose
of 2 mg) was permitted. Low molecular weight heparin was
permitted.

Patients using illegal drugs.

Patients receiving concurrent investigational drugs, radiotherapy or
chemotherapy.
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(acronym)

Inclusion criteria

Exclusion criteria

IV. Pregnancy statement and contraception requirements

Pregnant or nursing (lactating) women, where pregnancy was
defined as the state of a female after conception and until the
termination of gestation, confirmed by a positive hCG laboratory test.
Women of child-bearing potential, defined as women physiologically
capable of becoming pregnant, unless they were using effective
methods of contraception during dosing of study treatment through
the study completion visit, 28 days after the last dose of study drug.
Sexually active males had to use a condom during intercourse while
taking the drug and for 28 days after the last dose of study drug, and
could not father a child in this period. A condom was required to be
used also by vasectomized men in order to prevent delivery of the
drug via seminal fluid.

V. Others

Patients unwilling or unable to comply with the protocol (including
patients unable to swallow multiple capsules).

@ Criteria refers specifically to patients in the expansion phase.

b Criteria refers specifically to patients of interest who had been treated with a prior ALK inhibitor (n=163). All of these patients had received crizotinib, in addition five of these patients were also

treated with another ALK inhibitor, CH5424802, as the last prior ALK inhibitor.

Abbreviations: ALK, Anaplastic lymphoma kinase; CSR; Clinical Study Report; CTCAE, Common terminology criteria for adverse events; DBP, diastolic blood pressure ECOG, Eastern Cooperative
Oncology Group; NSCLC, non-small cell lung cancer; RECIST, response evaluation criteria in solid tumours; SBP, systolic blood pressure; ULN, upper limit of normal
Source: Preliminary CSRs(5, 8)
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4.11.5 Outcomes

Commonly used outcome measures across both trials and the corresponding definitions are
presented in Table 14. Efficacy outcomes were estimated based on Investigator assessment. A
Blinded Independent Review Committee (BIRC) also evaluated response related endpoints and
progression-free survival to off-set any potential investigator-led bias.

Table 14: Definitions of Efficacy Endpoints

Endpoint | Definition

Time to event outcomes
Overall survival (OS) Time from first treatment to death due to any cause
Progression free survival (PFS) Time from treatment to the date of disease progression or death
Time to progression (TTP) Time from treatment to the date of disease progression
Time to tumour response (TTR) Time from treatment to CR or PR

Best response

Objective/Overall response rate (ORR) Percentage of patients with complete or partial response to

treatment
Disease control rate (DCR) Proportion of patients with BOR of CR, PR, or SD
[ASCEND-2 only]
Complete response (CR) Disappearance of all known lesion(s); confirmed at 4 weeks
Partial response (PR) At least 30% decrease; confirmed at 4 weeks
Stable disease (SD) Neither PR nor PD criteria met
Progressive disease (PD) 220% increase; no CR, PR or SD documented before increased

disease, or new lesion(s)

Abbreviations: BOR, best overall response; CR, complete response; DCR, disease control rate; PD, progressive disease; PR,
partial response; SD, stable disease; ORR, overall response rate; OS, overall survival; PFS, progress free survival; TTP; time
to progression; TTR, time to response

Source: Preliminary CSRs(5, 8)

ASCEND-2

A summary of the primary and secondary outcomes and measures for ASCEND-2 is presented
in Table 15.

Table 15: Primary and Secondary Outcomes of ASCEND-2

Outcome(s) and Reliability/validity/current use in clinical practice

measures

Primary outcome(s) and measures

Overall response rate Overall response rate is a highly important outcome for patients in clinical practice. It
(ORR) has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated

Secondary outcome(s) and measures

Duration of response Duration of response is a standard clinical endpoint in the evaluation of cancer
(DOR)* treatments.

Disease control rate The control of disease is a vital outcome for new therapies.

(DCR)*

Time to Response The time between taking the drug and onset of a clinical response is an important
(TTR)* outcome and a standard clinical endpoint.

Overall intracranial Overall response rate is a highly important outcome for patients in clinical practice. It

response rate (OIRR)* has quality of life implications and is related to overall survival.
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Outcome(s) and
measures

Reliability/validity/current use in clinical practice

Overall response rate
(ORR)*

Overall response rate is a highly important outcome for patients in clinical practice. It
has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated.

Overall survival (OS)

Extension of life is arguably the most important outcome for a patient in clinical
practice.

Progression-free
survival (PFS)*

Progression free survival is a highly important outcome for patients in clinical practice.
Disease progression has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated.

To evaluate the safety
profile of ceritinib

Adverse events would be closely monitored in clinical practice

*Qutcomes were assessed by Investigator assessment (based on RECIST version 1.1) and a Blinded Independent Review
Committee (BIRC) (see Section 4.11.5)

Abbreviations: DOR, duration of response; DCR, disease control rate; OIRR, overall intracranial response rate; ORR, overall
response rate; OS, overall survival; PFS, progress free survival; RECIST, response evaluation criteria in solid tumours; TTR,
time to response

Source: Preliminary CSR(8)

ASCEND-1

A summary of the primary and secondary outcomes and measures for ASCEND-1 is presented

in Table 16.

Table 16: Primary and Secondary Outcomes of ASCEND-1

Outcome(s) and
measures

Reliability/validity/current use in clinical practice

Primary outcome(s) and

measures

Overall response rate

(ORR)* and duration of

response (DOR)*

Overall response rate is a highly important outcome for patients in clinical practice. It
has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated

Duration of response is a standard clinical endpoint in the evaluation of cancer
treatments.

Secondary outcome(s) and measures

Duration of response
(DOR)*

Duration of response is a standard clinical endpoint in the evaluation of cancer
treatments.

Overall intracranial
response rate (OIRR)*

Overall response rate is a highly important outcome for patients in clinical practice. It
has quality of life implications and is related to overall survival.

Overall response rate
(ORR)*

Overall response rate is a highly important outcome for patients in clinical practice. It
has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated.

Overall survival (OS)

Extension of life is arguably the most important outcome for a patient in clinical
practice.

Progression-free
survival (PFS)*

Progression free survival is a highly important outcome for patients in clinical practice.
Disease progression has quality of life implications and is related to overall survival.

Guidelines detailing a standardised approach to solid tumour measurement in the
form of the RECIST criteria have recently been updated.
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Outcome(s) and
measures

Reliability/validity/current use in clinical practice

To evaluate the safety
profile of ceritinib

Adverse events would be closely monitored in clinical practice

*Outcomes were assessed by Investigator assessment (based on RECIST version 1.0) and a Blinded Independent Review
Committee (BIRC) (see Section 4.11.5)

Abbreviations: DOR, duration of response; OIRR, overall intracranial response rate; ORR, overall response rate; OS, overall
survival; PFS, progress free survival; RECIST, Response Evaluation Criteria In Solid Tumours

Source: Preliminary CSR(5)
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Table 17: Summary of Statistical Analyses in ASCEND-2

Statistical analysis and definition of study groups in the relevant studies

ASCEND-2 ASCEND-1
Hypothesis Null hypothesis: The overall response rate will be less than or equal to NR
objective 25% in those treated with ceritinib.

Alternative hypothesis: The overall response rate will be greater than
25% in those treated with ceritinib

Statistical analysis

Primary endpoint: ORR, as assessed by the Investigator per RECIST 1.1,
was estimated and the exact 95% CI was provided.

ORR, as assessed by the Investigator per RECIST version 1.0, was estimated and
95% Cls based on the exact binomial distribution were presented.

DOR, as assessed by the Investigator per RECIST version 1.0, was described
using Kaplan-Meier methods and included estimated median (in months) with 95%
Cl, 25" and 75" percentiles.

Sample size, power
calculation

A total sample size of 140. The study targeted an ORR of 38%. A response
rate of 25% or less was considered as insufficient level of activity for the
proposed patient population. Therefore, Ho: ORR < 25% was tested vs. H1:
ORR > 25% using a one-sided test with a=0.025 based on the exact
binomial distribution. The null hypothesis was to be rejected and the study
declared positive based on the probability of obtaining the observed ORR
under a binomial distribution with underlying parameter p0=0.25. Based on
137 patients required to test the null hypothesis, if 45 or more responses
were observed (observed ORR of 32.8%), Ho was to be rejected at a one-
sided a=0.025.

During the expansion phase, up to 310 patients were enrolled, with at least 25 and
up to 100 patients in each of the NSCLC arms (Arms 1A, 1B and 2), and
approximately 10 patients in Arm 3.

In Arms 1A and 1B, given a sample size of 25 patients per arm, if 7 responses
were seen (observed ORR of 28%), the posterior probability that the true ORR
being <10% was 1% and being 225% was 59%, with 95% credible interval of
(12.6%, 45.7%). Given a sample size of 100 patients per arm, if 25 responses
were seen (observed ORR of 25%), the 95% credible interval was (17.0%, 33.7%).
In general, for any sample size of 25 or greater ceritinib demonstrated preliminary
evidence of clinically relevant antitumour activity if the lower bound of the 95%
credible interval was greater than 10% at the MTD/RDE within that arm.

Data management,
patient withdrawals

Confirmed PR or CR reported prior to any additional anticancer therapy
was considered as responses in the calculation of the ORR irrespective of
the number of missed assessments before response. Patients with a best
overall response (BOR) of ‘Unknown’ per RECIST 1.1 were considered as
non-responders when estimating ORR. Patients who had disease
progression and continued to receive study drug after progression qualified
for PD at the time of progression and were counted as PD in the derivation
of ORR and any other efficacy endpoints.

Confirmed PR or CR reported prior to any additional anticancer therapy was
considered as responses in the calculation of the ORR irrespective of the number
of missed assessments before response. Patients who were of unknown clinical
response were treated as non-responders when estimating ORR. Patients who
had PD and continued to receive study drug after progression qualified for PD at
the time of progression and were counted as PD in the derivation of ORR and
other efficacy endpoints. If a patient did not have an event, DOR was censored at
the date of last adequate tumour assessment.

Abbreviations: BOR, best overall response; Cl, confidence interval; CR, complete response; DOR, duration of response; MTD, maximum tolerated dose; NR, not reported; NSCLC, non-small
celllung cancer; ORR, overall response rate; PD, progressive disease; PR, partial response; RECIST, Response Evaluation Criteria In Solid Tumours; RDE, recommended dose for expansion
Source: ASCEND-2 preliminary CSR(8) and ASCEND-1 protocol(75)
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4.11.7 Study Participants
Participant flow in the non-randomised trials
ASCEND-2

Patient flow in the ASCEND-2 clinical trials is presented in Figure 5. This description represents
the status of all patients enrolled up to the updated cut-off date of the 14" August 2014.

Figure 5: Patient flow in ASCEND-2

Total enrolled patients
treated with ceritinib

N =140
|
v v
Ongoing treatment Withdrew after
receiving treatment
N =51 N =89

Due to disease progression
N =56

Due to subject/guardian decision

—=

N=11

Due to adverse events

—=

N=10

Due to physician decision

—

N=6

Lost to follow up

=

N=1
| Due to death

N=5
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ASCEND-1

Patients enrolled in ASCEND-1 were split into subgroups dependent on their disease status and
prior ALK inhibitor status. The eligibility criteria of the trial were broader than the population of
interest to this submission, including ALK+ inhibitor naive patients as well as patients previously
treated with an ALK+ inhibitor.

The entire patient population, as well as the specific subgroup of interest in this submission —
patients previously treated with an ALK+ inhibitor (n=163) - is shown in Figure 6. Within the main
body of this submission results are only presented for this subgroup of patients, as this matches
the decision problem under consideration in the submission. The patient flow and current status
of this subgroup is shown in Figure 7.

Results for the subgroup of ALK+ inhibitor naive patients (n=83) and the study population as a
whole (n=246) are presented in .

Figure 6: Patient flow in ASCEND-1(6)

Patients with ALK abnormalities treated with ceritinib 750 mg/day assigned as per the protocol-specified study design in expansion
phase (including from dose-escalation phase), (n=225)
|
| |
Arm 1A Arm 1B Arm 2 Am 3

Patients with ALK-positive Patients with ALK-positive Fatients with ALK-positive Patients with other tumours
NSCLC who had disease NSCLC who were previously NSCLC who were previously not having a genetic abnormality in
progression during treatment with | | treated with an ALK inhibitor, and treated with an ALK inhibitor (ALK | | ALK
an ALK inhibitor or within 2 did not meet the criteria for Arm inhibitor naive)
weeks of the last dose of an ALK 1A.
inhibitor and planned initiation of
ceritinib within 60 days of the last
dose of the prior ALK inhibitor
Treated, n=115 Treated, n=48 Treated, n=83 Treated, n=9
From dose-escalation phase, n=6 | | From dose-escalation phase, n=1 From dose-escalation phase, n=2 | | From dose-escalation phase, n=1

| ! !

Patients with ALK-positive NSCLC by prior ALK inhibitor status (population subgroups)

}

All NSCLC patients
(All patients from Arms 1A + 1B + 2)

Treated, n=246

| ]
All NSCLC patients with prior ALK inhibitor therapy naive
ALK inhibitor therapy* NSCLC patients
(All patients from Arms 1A + 1B) (All patients from Arms 2)

Treated, n=163 Treated, n=83

[ |
Disease progression during No disease progression during
treatment with last prior ALK treatment with last prior ALK
inhibitor therapy (or within 2 inhibitor therapy (or within 2
weeks of last dose of last prior | | weeks of last dose of prior ALK
ALK inhibitor) inhibitor)
Treated, n=149 Treated, n=14

* Patients of interest are outlined in red.

Figure 7: Patient flow in ASCEND-1 expansion phase(10)
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Total enrolled patients
treated with ceritinib

n=163

[

Ongoing treatment
n=52

Withdrew after
receiving treatment

n=111

4.11.8 Baseline characteristics

Due to disease
progression

n=74

Adverse events
n=17

Subjects withdrew
consent

n=15

Death

n=4

Lost to follow-up

n=1

The key baseline characteristics of the patients enrolled in ASCEND-2 and the treated subgroup
population of ASCEND-1 are presented in Table 18. The key demographic characteristics
between the studies were similar in terms of age, sex and race; however, there were slight
differences in the severity of disease between the two studies. Specifically, ASCEND-1 was
associated with a lower proportion of patients classified as fully active by the ECOG performance
rating (ie. ECOG equal to 0; 23.3% versus 30.0%) and both the Investigator assessment and the
BIRC assessment concluded that the median burden of the disease was greater in this trial
(Table 18).(9-11, 14) However, patients in ASCEND-2 were more likely to have received a higher

number of prior treatments.

Table 18: A Summary of the Baseline Characteristics of Patients Included in ASCEND-2 and ASCEND-1

ASCEND-2 ASCEND-1
(n=140) (n=163)

Age (years):

Mean (SD) 51.2 (11.62) 51.5 (11.63)

Median, (Min, Max) 51 (29 - 80) 52 (24-80)
Category (years) [n (%)]

<65 122 (87.1) 141 (86.5)

265 18 (12.9) 22 (13.5)
Sex [n (%)]

Male 70 (50.0) 75 (46.0)

Female 70 (50.0) 88 (54.0)
Race [n (%)]

Caucasian 84 (60.0) 108 (66.3)

Asian 53 (37.9) 47 (28.8)

Other 3(2.1) 8 (4.9)
Ethnicity [n (%)]"

Hispanic or Latino 16 (9.8)

East Asian NR

Southeast Asian NR

South Asian NR
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ASCEND-2 ASCEND-1
n=140 (n=163)
West Asian NR
Other NR
Unknown NR
Not Reported NR
ECOG Performance Status (WHO) [n (%)]
0 42 (30.0) 38 (23.3)
1 78 (55.7) 104 (63.8)
>2 20 (14.3) 21 (12.9)
Smoking status [(n (%)]
Never smoker NR 109 (66.9)
Ex-smoker NR 49 (30.1)
Current smoker NR 5(3.1)
Disease Burden (SOD at Baseline for Target Lesions Based on Investigator assessment) (cm)
N 140 163
Mean (SD) 6.7 (6.21) 9.2 (6.80)
Median 4.3 8.0
Minimum — Maximum 1.0-38.0 1.0-42.4

Disease Burden (SOD at Baseline for Target Lesions based on BIRC assessment) (cm)

N B
Mean (SD)

Median

Minimum - Maximum I 000

Histological classification [(n (%)]?

Adenocarcinoma

Adenosquamous cell carcinoma

129 i92.1i

Bronchioalveolar carcinoma

Mucinus adenocarcinoma

Papillary serous

Squamous cell carcinoma

Undifferentiated carcinoma

Large cell carcinoma

Other

Missing

Time Since Initial Diagnosis of Primary Sit

e (months

N

Mean (SD)

Median

Minimum — Maximum

Time from Initial Diagnosis of Primary Site to First Dose of Study Drug (m

onths)

N 163
Mean (SD) T 00
Median 21.2

Minimum — Maximum

Time from Initial Diagnosis to First Recurrence/Progression (months

24-174.2

N

Mean (SD)

Median

Minimum — Maximum

Number of prior regimens* [n (%)]:

1 0(0.0) 26 (16.0)
2 61 (43.6) 45 (27.6)
3 50 (35.7) 35 (21.5)
>3 29 (20.7) 57 (35.0)

" Ethnicity [n (%)] in ASCEND-1 reported as Hispanic/Latino: 16 (9.8); Chinese: 12 (7.4); Indian (Indian subcontinent): 3 (1.8);

=S

. Abbreviations: ECOG, Eastern Cooperative Oncology

mixed ethnicity: 1 (0.6) and other: 131 (80.4)(6).

Group; NR, not reported; SOD, sum of longest diameter; WHO, World Health Organisation
Source: Published posters, preliminary CSRs and updated results(5, 8-11, 14)

4.11.9 Critical appraisal

152 i93.3i

i

Critical appraisals of ASCEND-2 and ASCEND-1 were performed as per the NICE guidelines in
adherence to the Centre for Reviews and Dissemination (CRD); please see Error! Reference
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source not found..(76) Differences between the Investigator assessment and BIRC assessment
are discussed in Section 4.11.5.

4.11.10 Clinical Effectiveness
Summary of results

A summary of the key results reported across ASCEND-2 and ASCEND-1 is reported in Table
19. The results were similar across both trials with ceritinib. Full results from these studies can be
found below.

Table 19: Summary of key efficacy outcomes in ASCEND-2 and ASCEND-1

ASCEND-2 ASCEND-2 ASCEND-1 ASCEND-1
Investigator BIRC Assessment Investigator BIRC Assessment
Assessment Ceritinib 750 mg Assessment Ceritinib 750 mg
Ceritinib 750 mg (n=140)(9, 11) Ceritinib 750 mg (n=163)(7)
(n=140)(9) (n=163)(6, 7, 10)
Data cut-off 13t August 2014 14t April 2014
o o 54 (38.6) 50 (35.7) 92 (56.4) 75 (46.0)
ORR —n (%) [95% CI] [30.5, 47.2] [27.8, 44.2] [48.5, 64.2] [38.2, 54.0]
108 (77.1 88 (62.9
DCR — n (%) [95% CI] coa (83_8; 540 (70_9} NR NR)
DOR? — Median (Min- 9.7 9.7 8.25 8.8
Max), months [7.1,11.1] [5.6, 12.9] [6.80, 9.69] [6.0, 13.1]
TTR - Median [95% _
CIJ, months 1.8 (1.6 -5.6) NR NR
PFS — Median [95% 5.7 7.2 6.93 7.0
Cl],months [5.4,7.6] [5.4,9.0] [5.55, 8.67] [5.7, 8.6]
OS — Median [95% ClI], 14.9
months [13.5, NE] NA 16.7 [14.8, NE] NA

2Patient populations for DOR outcome are based on those who achieved CR and PR

Abbreviations: BIRC, Blinded Independent Review Committee; ClI, confidence interval; CR, complete response; DCR, disease
control rate; DOR, duration of response; NE, non-estimable; NR, not reported; ORR, overall response rate; PR, partial
response; TTR, time to response; PFS, progression-free survival; OS, overall survival

Source: as indicated

ASCEND-2

Response rates

The primary efficacy endpoint of the ASCEND-2 trial was ORR. In the ASCEND-2 trial, among
the 140 patients treated with ceritinib the ORR was 38.6% (95% CI: 30.5, 47.2) based on

Investigator assessment.(9) The assessment of response by the BIRC was consistent with the
results obtained by the Investigator assessment (

Table 20).

The results for ORR at the 13" August data cut-off (48 weeks) were seen to be consistent with
those at the primary analysis cut-off date of 26" February 2014 (24 weeks).

Patients were found to respond early to ceritinib, with the median time to response 1.8 months
(95% ClI: 1.6, 5.6).(9)

Table 20: Comparison of Investigator versus BIRC Assessment of Response to Treatment. Data cut-off
13th August 2014.

ASCEND-2 ASCEND-2
Investigator Assessment BIRC Assessment
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Ceritinib 750 mg (n=140) |

Ceritinib 750 mg (n=140)

Best overall response, n (%)

Complete response (CR) 4 (2.9) 0
Partial response (PR) 50 (35.7) 50 (35.7)
Stable disease (SD) 54 (38.6) 38 (27.1)
Progressive disease (PD) 19 (13.6) 15 (10.7)
Non-CR/Non-PD NR 22 (15.7)
Unknown 13 (9.3) 15 (10.7)
ORR (CR + PR), n (%) [95% CIJ? 54 (38.6), [30.5, 47.2] 50 (35.7) , [27.8, 44.2)]
DCR (CR + PR + SD), n (%) [95% CI] 108 (77.1), [69.3, 83.8] 88 (62.9), [54.3, 70.9]

@ Exact binomial 95% ClI; p-value < 0.001 associated with exact test of HO: ORR <= 25% vs. H1: ORR >25% based on exact
binomial distribution indicates statistical significance (one-sided) at the 0.025 level.

Abbreviations: BIRC, Blinded Independent Review Committee; ClI, confidence interval; CR, complete response; DCR, disease
control rate; ORR, overall response rate; PD, progressive disease; PR, partial response; SD, stable disease

Source: Mok et al. 2015(9)

The disease control rate (DCR) was 77.1% (95% CI: 69.3, 83.8) based on Investigator
assessment, compared to 62.9% (95% Cl: 54.3, 70.9) based on BIRC assessment.(9) The
slightly lower value observed in the BIRC assessment primarily results from the reduced
classification of patients with SD (n=38 compared to n=54 in the BIRC and Investigator
assessments, respectively). Additionally, a greater number of patients were classified as having
a progressive disease in the Investigator assessment (n=19), compared to the BIRC assessment
(n=15).

Duration of response

The estimated median Investigator-assessed duration of response (DOR) for patients with a
confirmed CR or PR was 9.7 months (95% CI: 7.1, 11.1) (Table 21).(9) The assessment of
response by the BIRC was consistent with the results obtained by the Investigator assessment.
The Kaplan-Meier plot for DOR based on the BIRC assessment is presented in Figure 8.

Table 21: Comparison of Investigator versus BIRC Assessment of Duration of Response (DOR). Data cut-
off 13t August 2014.

ASCEND-2
Investigator Assessment
Ceritinib 750 mg
(n=54)

ASCEND-2
BIRC Assessment
Ceritinib 750 mg
(n=50)

Median DOR (months), [95% CI] 9.7, [7.1, 11.1] 9.7, [5.6, 12.9]

12-month DOR Rate (%) [95% CI]

n: Total number of patients with confirmed CR/PR.
Abbreviations: BIRC, Blinded Independent Review Committee; Cl, confidence interval; DOR, duration of response;
Source: Mok et al.(9) ASCEND-2 updated results (cut-off August 2014)(11)

Figure 8: Kaplan-Meier Plot of Duration of Response for Patients in ASCEND-2 based on BIRC
assessment. Data cut-off 13th August 2014.
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Probability (%) of event-free
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* Censoring Times
—#— LDK378 750mg (n/N = 27/50)

Kaplan-Meier median (95% CI) (Months)
LDK378 750mg : 9.7 (5.6,12.9)

No. of patients still at risk

Time (Months) 0 2
LDK378 750mg 50 49

6 3 10

Time (Months)

6 8 10
27 24 13

Source: ASCEND-2 updated results (cut-off August 2014), Mok et al.(9, 11)

Progression free survival

12 14 16
12 14 16
8 3 0

In ASCEND-2, the median PFS was 5.7 months (95% CI: 5.4, 7.6).(9) The assessment of
response by the BIRC was consistent with the results obtained by the Investigator assessment,
as seen in Table 22 . A Kaplan-Meier plot of PFS is shown in Figure 9.

Table 22: Comparison of Investigator versus BIRC assessment of Progression Free Survival (PFS). Data

cut-off 13" August 2014.

ASCEND-2
Investigator Assessment
Ceritinib 750 mg
(n=140)

No. of events

No. of patients censored

Median PFS (month) [95% CI]

5.7 [5.4, 7.6]

PFS rate at 12 months (%) [95% CI]

Abbreviations: BIRC, Blinded Independent Review Committee; Cl, confidence interval; PFS, progression free survival

Source: Mok et al.(9) ASCEND-2 updated results (cut-off August 2014)(11)

ASCEND-2
BIRC Assessment
Ceritinib 750 mg
(n=140)

o3 I

7.2[5.4,9.0]

Figure 9: Kaplan-Meier Plot of Progression Free Survival for Patients in ASCEND-2 based on BIRC
assessment. Data cut-off 13t August 2014.
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=
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Kaplan-Meier median (95% CI) (Months)
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0 2 4 6 8 10 12 14 16 18 20

Time (Months)

No. of patients still at risk
Time (Months) 0 2 4 6 8 10 12 14 16 18 20
LDK378 750mg 140 113 87 66 51 43 23 14 5 1 0

Source: ASCEND-2 updated results (cut-off August 2014), Mok et al.(9, 11)

Overall survival

In ASCEND-2, the median OS was 14.9 months (95% CI: 13.5, NE) as shown in Table 23.(9) A
Kaplan Meier curve representing OS is shown in Figure 10.

Table 23: Overall Survival in ASCEND-2. Data cut-off 13'" August 2014.

ASCEND-2
Ceritinib 750 mg
(n=140)

No. of deaths, n (%) 59 (

No. patients censored 81 (57.9)

Percentiles (% [95% Cl])

25th percentile (month)

Median (month) 14.9 (13.5, NE
75th percentile (month)

12-month survival rate (% [95% CI])

12 months |

Abbreviations: Cl, confidence interval; NE, non-estimable
Source: Mok et al.(9) ASCEND-2 updated results (cut-off August 2014)(11)

Figure 10: Kaplan-Meier Plot of Overall Survival for Patients in ASCEND-2. Data cut-off 13t August 2014.
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Time (Months)
No. of patients still at risk
Time (Months) 0 2 4 6 8 10 12 14 16 18 20
LDK378 750mg 140 131 120 113 104 91 58 29 18 2 0

Source: ASCEND-2 updated results (cut-off August 2014), Mok et al.(9, 11)

ASCEND-1

Response rates

In the ASCEND-1 trial, among the 163 patients treated with ceritinib after a prior ALK-inhibitor,
the ORR was 56.4% (95% CI: 48.5, 64.2) based on Investigator assessment (Table 24).(10) The
assessment of response by the BIRC was consistent with the results obtained by the Investigator
assessment.

Table 24: Comparison of Investigator versus BIRC Assessment of Overall Response Rate (ORR). Data
cut-off 14" April 2014.

ASCEND-1 ASCEND-1
Investigator Assessment BIRC Assessment
Ceritinib 750 mg (n=163) Ceritinib 750 mg (n=163)°

Best overall response, n (%)°

Complete response (CR) 3(1.8)
Partial response (PR) 89 (54.6)
Stable disease (SD) 9(17.8)
Progressive disease (PD) 16 (9.8)
Unknown 6 (16.0)

Overall response rate (ORR)
(CR or PR), n (%) [25% CIJ? 92 (56.4), [48.5, 64.2] 75 (46.0), [38.2, 54.0]

@ Patients with prior ALK inhibitor. Best overall response is based on Investigator's assessment of disease status using RECIST
1.0 criteria.

b Patients with prior ALK inhibitor. Best overall response is based on BIRC assessment of disease status using RECIST 1.0
criteria

¢CR and PR are confirmed by repeat assessments performed not less than 4 weeks after the criteria for response are first met.
4 Exact binomial 95% Confidence Interval

Abbreviations: BIRC, Blinded Independent Review Committee; Cl, confidence interval; CR, complete response; DCR, disease
control rate; ORR, overall response rate; PD, progressive disease; PR, partial response; SD, stable disease

Source: Felipe et al.(10) ASCEND-1 updated results (cut-off April 2014)(14)

Duration of response
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The estimated median Investigator-assessed duration of response (DOR) for patients with a
confirmed CR or PR was 8.25 months (95% CI: 6.80, 9.69) (Table 25).(10) The assessment of
response by the BIRC was consistent with the results obtained by the Investigator assessment.
The Kaplan-Meier plot for DOR based on the BIRC assessment is presented in Figure 11.

Table 25: Comparison of Investigator versus BIRC Assessment of Duration of Response (DOR). Data cut-
off 14t April 2014.

ASCEND-1 ASCEND-1
Investigator Assessment BIRC Assessment
Ceritinib 750 mg Ceritinib 750 mg
(n=92) (n=75)
No. of events I 1

Progression

Death

No. of censored

Median DOR (months), [95% CI] 8.25[6.80, 9.69] 8.8[6.0, 13.1]

12-month DOR Rate (%) [95% CI]

N: Total number of patients included in the analysis.

Median DOR with 95% Cls is calculated from PROC LIFETEST output using method of Brookmeyer and Crowley (1982).

% Event-free probability estimate is the estimated probability that a patient will remain event-free up to the specified time point.
% Event-free probability estimates are obtained from the Kaplan-Meier survival estimates; Greenwood formula is used for Cls
of KM estimates.

Abbreviations: BIRC, Blinded Independent Review Committee; ClI, confidence interval; DOR, duration of response

Source: ASCEND-1 updated results (cut-off April 2014)(14), Summary of Product Characteristics(7), European Public
Assessment Report(6)

Figure 11: Kaplan-Meier Plot of Duration of Response for Patients in ASCEND-1 based on BIRC
assessment. Data cut-off 14th April 2014.

Source: ASCEND-1 statistical outputs (cut-off April 2014)(77)

Progression free survival
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In ASCEND-1, the median PFS was 6.93 months (95% CI: 5.55, 8.67).(10) The assessment of
response by the BIRC was consistent with the results obtained by the Investigator assessment,
as seen in Table 26. The Kaplan-Meier plot for DOR based on the BIRC assessment is
presented in shown in Figure 12.

Table 26: Comparison of Investigator versus BIRC assessment of Progression Free Survival (PFS). Data
cut-off 14" April 2014.

ASCEND-1 ASCEND-1
Investigator Assessment BIRC Assessment
Ceritinib 750 mg Ceritinib 750 mg
(n=163) (n=163)
No. of events 113 (69.3%) [ 1
Progression I
Death I
No. of censored 50 (30.7%)
Median PFS (month) [95% CI] 6.93 [5.55, 8.67] 7.0[5.7, 8.6]
PFS rate at 12 months (%) [95% CI] 27.2[19.8, 35.1]

Abbreviations: BIRC, Blinded Independent Review Committee; Cl, confidence interval; PFS, progression free survival
Source: Felipe et al.(10) ASCEND-1 updated results (cut-off April 2014)(14) Summary of Product Characteristics(7)

Figure 12: Kaplan-Meier Plot of Progression Free Survival for Patients in ASCEND-1 based on BIRC
assessment. Data cut-off 14t April 2014.

Source: ASCEND-1 statistical outputs (cut-off April 2014)(77)

Overall survival

In ASCEND-1, the median OS was 16.7 months (95% CI: 14.8, NE) as shown in Table 27. A
Kaplan Meier curve representing OS is shown in Figure 13.

Table 27: Overall Survival in ASCEND-1. Data cut-off 14" April 2014.

| ASCEND-1
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Ceritinib 750 mg
(n=163)

No. of deaths, n (%) 63 (38.7)

No. patients censored 100 (61.3)

Percentiles (% [95% Cl])

25th percentile (month)

Median (month)

16.7 (14.8, NE
75th percentile (month)

12-month survival rate (% [95% CIl])

12 months 67.2 (58.9, 74.1)

Abbreviations: Cl, confidence interval; NE, non-estimable
Source: ASCEND-1 updated results (cut-off April 2014)(14), European Public Assessment Report(6)

Figure 13: Kaplan-Meier Plot of Overall Survival for Patients in ASCEND-1. Data cut-off 14t April 2014.

Source: ASCEND-1 updated results (cut-off April 2014)(14)
4.11.1 Pooled Efficacy data (ASCEND-2 and ASCEND-1)

The baseline characteristics of the ASCEND-2 and ASCEND-1 clinical trials are sufficiently
similar to permit a pooled analysis of results (see Section 4.11.8). A pooled analysis of the
clinical endpoints informing the cost-effectiveness economic model is presented below. Pooled
results are sourced from ASCEND-2 updated results (cut-off August 2014) and ASCEND-1
statistical outputs (cut-off April 2014).(11, 14)

Table 28: Median PFS/OS in the pooled cohort (ASCEND 1 and 2)

Pooled results

BIRC assessment
ASCEND-2 and ASCEND-1 (n=303)

PFS — Median [95% Cl],months

0OS — Median [95% CIl], months

Abbreviations: BIRC, Blinded Independent Review Committee; Cl, confidence interval; PFS, progression free survival; OS,
overall survival
Source: see above

412 Additional real-world evidence

As reported in Section 4.11, an additional real-world retrospective analysis of ALK+ NSCLC
patients treated with sequential crizotinib and ceritinib was also identified by the systematic
literature review. Conducted by Gainor et al., the study aimed to determine the outcome of
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sequential treatment with crizotinib and ceritinib, with respect to PFS and OS outcomes. A brief
overview of the trial methodology and a summary of the key results are presented below.

4121 Study Overview

In this retrospective review, 73 ALK-positive NSCLC patients who were previously treated with
crizotinib, followed by ceritinib, were identified across four institutions. All patients were treated
with sequential crizotinib and ceritinib between 2008 and 2014, and received ceritinib either as
part of a clinical trial (n=71; NCT01283516) or on a compassionate use basis (n=2).

Medical records were reviewed to determine OS and PFS on crizotinib and ceritinib (data were
updated as of June 2014).The Kaplan-Meier method was used to estimate all PFS and OS
endpoints, and the log-rank test was used to compare differences between groups.

4.12.2 Results

Among 73 ALK-positive patients, the median PFS on crizotinib was 8.2 months [95% CI: 7.4,
10.6]. The median interval from crizotinib discontinuation to initiation of ceritinib was 25 days
(range 1-694) and the median PFS on ceritinib was 7.8 months [95% CI: 6.5-9.1]. This was
similar for patients who received no interval therapies between crizotinib and ceritinib (n=53, 7.8
months [95% CI: 5.4, 9.8]). The median combined PFS for sequential treatment with crizotinib
and ceritinib was 17.4 months (95% CI: 15.5, 19.4).

Among 23 patients who underwent post-crizotinib/pre-ceritinib biopsies, there was no difference
in PFS on ceritinib between patients with or without ALK resistance mutations (median PFS 5.8
versus 6.5 months, respectively; p=0.510).

In the overall study population, median OS from the date of diagnosis was 49.4 months (35.5—
63.1). Among 25 ALK-positive patients with brain metastases identified prior to initiation of
crizotinib, the median OS was 42.2 months (95% ClI: 26.4-51.2). Thirty-two (44%) patients
received crizotinib in the second-line setting — therefore directly reflecting the treatment pathway
outlined in this submission — and the median OS from the time of crizotinib initiation for patients
treated with ceritinib in this subset of patients was 30.3 months (95% CI: 18.0-43.8 months).

4.12.3 Summary

Gainor et al. demonstrated that ceritinib had significant anti-tumour activity in ALK-positive
NSCLC, even when crizotinib immediately precedes treatment (median combined PFS of 17.4
months). Furthermore, the treatment effect was retained in patients who developed ALK
resistance mutations on crizotinib. The combined overall survival in line with the treatment
indication under review was 30.3 months.(29)

The crizotinib PROFILE 1007 trial reported median OS on crizotinib to be 20.3 months.
Therefore, this evidence from the Gainor et al. study is suggestive of an approximately 10 month
extension to life when ceritinib is used sequentially to crizotinib.(30)

413 Naive indirect comparison

As described in Section 4.10, the only identified study providing evidence of clinical effectiveness
of a relevant comparator to ceritinib in the population of patients with advanced ALK+ NSCLC
previously treated with crizotinib is the Ou et al. study. This study evaluated patients receiving
BSC (no active treatment), of relevance to the decision problem outlined in this submission. In
addition, this study also evaluated patients receiving systemic chemotherapy, of relevance to a
scenario analysis presented in Section 5.8.3. Details of the Ou et al. study are provided below.
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4.13.1 Participants and methodology

Patients with advanced ALK-positive NSCLC enrolled in either PROFILE 1001 expansion cohort
or PROFILE 1005 (and treated by 1st February 2011 in the latter study) were included in this
analysis. The methodology of both trials and the key inclusion and exclusion criteria for PROFILE
1001 and PROFILE 1005 have been previously described.(78)

Although the trials were similar, a major difference between the two was that patients in
PROFILE 1005 must have failed at least one line of treatment, while patients in PROFILE 1001
could have been treatment-naive. However, patients who had received crizotinib as first-line
treatment in PROFILE 1001 were excluded from the retrospective analysis by Ou et al. to ensure
that comparable populations of patients from the two trials were analysed. The Ou et al.
publication also notes that patients from either study whose best overall response to initial
crizotinib treatment was progressive disease (PD) were also excluded from the analysis by Ou et
al. in order to avoid introducing bias into the analysis.

The study population included in the analysis is described below (Figure 14). Baseline
characteristics of the patient population of PROFILE 1001 and PROFILE 1005 are included in
Error! Reference source not found..

Figure 14: Study population included in the analysis (Ou et al. 2014)(79)
PROFILE 1001 PROFILE 1005

(expanded cohort) (mature population)
153 patients received 261 patients received
crizotinib 250 mg BID crizotinib 250 mg BID

v !

89 experienced PD on crizotinib 140 experienced PD on crizotinib
(as best response or following (as best response or following
CR, PR, or SD) CR, PR, or SD)
18 were excluded
11 had received 1st-line crizotinib |« p| 17had p? ZS:eSt response and
7 had PD as best response were exclude

v v
71 were included in analysis 123 were included in analysis
28 had received 2nd-line crizotinib 14 had received 2nd-line crizotinib
43 had received =3rd-line crizotinib 109 had received =3rd-line crizotinib

| |
v

194 with PD on initial crizotinib
were included in analysis

v v
120 continued crizotinib beyond PD | 74 did not continue crizotinib beyond PD
37 received subsequent systemic treatment
37 received no subsequent systemic treatment

Abbreviations: BID, twice daily; PD, progressive disease; CR, complete response; PR, partial response; SD, stable disease

Figure 14 shows how the 194 patients included in the retrospective analysis were split between
three different post-progressive disease treatment strategies, as follows:

e 37 patients received BSC (no active treatment).
e 37 patients received systemic therapy

e 120 patients continued on crizotinib post disease progression (not considered further in
this submission)
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Baseline characteristics and results of the BSC (no active treatment) and systemic therapy arms
are reported in this submission.
413.2 Outcomes

The key measure of clinical efficacy in the post-crizotinib population was overall survival (OS).
The Kaplan—Meier method was used to estimate OS endpoints and two-sided 95% confidence
intervals (Cls) were determined using the Brookmeyer—Crowley method.

4.13.3 Baseline characteristics

The baseline characteristics of patients included in the analysis are presented in Table 29 below.
The study publication only provides baseline characteristics for patients who did not continue
crizotinib and therefore received either BSC or systemic therapy (n=74) together. The Ou et al.
publication does not provide baseline characteristics for the group of patients receiving BSC
(n=37) and the group of patients receiving systemic therapy (n=37) separately.

Table 29: Baseline characteristics of patients included in the analysis

Characteristic Did not contin_ue CBPD, n (%)
(n=74)

Age (years)

Mean (median) 52 (54)

Range 28-78
Age category

< 65 years 68 (92)

> 65 years 6(8)
Sex

Male 35 (47)

Female 39 (53)
Ethnicity

White 34 (46)

Asian 34 (46)

African-American 5(7)

Other 1(1)
Clinical trial

PROFILE 1001 23 (31)

PROFILE 1002 51 (69)
Smoking history

Never-smoker 53 (72)

Former-smoker 19 (26)

Current smoker 2 (3)
ECOG PS at baseline

0 14 (19)

1 48 (65)

2 11 (15)

3 1(1)
ECOG PS at disease progression

0 18 (24)

1 43 (58)

2 8 (11)

>3 2(3)

Missing 3 (4)
Histology

Adenocarcinoma 71 (96)

Other 34)
Prior lines of therapy (for advanced/metastatic disease)

1 15 (20)

22 59 (80)
Prior platinum-based therapy

Yes 72 (97)

No 2 (3)

Abbreviations: CBPD, crizotinib beyond progressive disease; ECOG PS, Eastern Cooperative Oncology Group performance
status
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Source: Ou et al. (2014)(1)

Selected baseline characteristics from the study population describe above have been compared
with the ASCEND-2 and ASCEND-1 trials which present the key clinical evidence on ceritinib
(Section 4.11) (Table 30).

Table 30: Comparison of selected baseline characteristics of Ou et al. 2014 and the ceritinib clinical
evidence (ASCEND-2 and ASCEND-1)

Ou et al. 2014(1) ASCEND-2 ASCEND-1(5)
Did not continue CBPD, (n=140)(6, 9) (n=163)(6, 10)
(n=74)
Cancer Type ALK+ NSCLC ALK+ NSCLC ALK+ NSCLC
Male sex n, (%) 35 (47) 70 (50.0) 75 (46.0)
Mean Age (range) 52.0 (28-78) 51.2 (29-80) 51.5 (24-80)
ECOG performance
status, grade
0 14 (19) 42 (30.0) 38 (23.3)
1 48 (65) 78 (55.7) 104 (63.8)
2+ 12 (16) 20 (14.3) 21 (12.9)
Smoking history
Never-smoker 53 (72) NR 109 (66.9)
Former-smoker 19 (26) NR 49 (30.1)
Current smoker 2 (3) NR 5(3.1)
Prior lines of therapy
(for advanced/
metastatic disease)
1 15 (20) 0(0) 26 (16.0)
=2 59 (80) 140 (100.0) 137 (84.0)

Abbreviations: ALK, Anaplastic lymphoma kinase; CBPD, crizotinib beyond progressive disease; ECOG, Eastern Cooperative
Oncology Group; NSCLC, non-small cell lung cancer; NR, not reported
Source: as indicated

There are no key differences in baseline characteristics between trials. In the Ou et al. analysis,
a greater proportion of patients have a slightly higher ECOG rating. In terms of prior therapy,
patients enrolled in ASCEND-2 all had at least 2 prior lines of therapy whereas 20% of patients
assessed by Ou et al. had only received 1 prior therapy in the advanced/ metastatic disease
phase. However, as described previously in Section 4.10, Ou et al. represents the only available,
relevant evidence source in the population of under consideration and these differences in
baseline characteristics are not considered to render a naive indirect comparison inappropriate.
4134 Clinical effectiveness

The median OS post-crizotinib for patients who received BSC (n=37) was 2.2 months (95% CI:
1.1, 3.8).

For patients who received systemic therapy (n=37), the median OS was 5.4 months (95% CI:
3.8, 12.3), resulting in a pooled estimate across all patients who did not continue crizotinib (BSC
and systemic therapy) of 3.9 months (95% CI: 2.7, 5.1) (Table 31).

Table 31: Overall survival in post-crizotinib population

Ou et al. 2014
OS from the time of PD
BSC (n=37, months) [95% CI] 2.2[1.1-3.8]
Systemic therapy (n=37, months) [95% CI] 5.4[3.8,12.3]
Did not continue CBPD (n=74)
Median (months) [95% CI] 3.9[2.7-5.1]
6-month OS probability (%) [95% ClI] 31.2[20.0,43.0]

12-month OS probability (%) [95% CI] 23.9[13.3, 36.1]

Abbreviations: BSC, best supportive care; CBPD, crizotinib beyond progressive disease; OS, overall survival; PD, progressive
disease
Source: Ou et al. (2014)(1)
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As a naive indirect comparison, median OS on ceritinib based on the ASCEND-2 and ASCEND-
1 trials is considerably longer than median OS with BSC (no active treatment) as determined by
the Ou et al. publication. Median OS was 14.9 months (95% CI: 13.5, NE) and 16.7 months (95%
Cl: 14.8, NE) in the ASCEND-2 and ASCEND-1 trials, respectively, and the pooled estimate
across these two trials was || | | | | . ©. 14) \n comparison, the estimate in patients
who received BSC (no active treatment) in the Ou et al. publication of 2.2 months (95% CI: 1.1,
3.8).

414 Adverse reactions
4141 ASCEND-2
Data on the safety profile of ceritinib in ASCEND-2 is available up to a period of 48 weeks. The

safety profile of ceritinib over this time period was seen to be consistent with that observed
across the clinical trial programme to date for ceritinib at the 750 mg dose and the rate of AEs

leading to discontinuation was relatively low (7.9%) (Table 32).(9) A total of ||  GcI_zIzNNEG
died during the study period with deaths observed on-treatment (up to 30
days after the last dose of ceritinib) (Table 32).(11)

Table 32: Overall Summary of Adverse Events (Safety Set). Data cut-off 13" August 2014.

Category ASCEND-2 ASCEND-2
Ceritinib 750 mg Ceritinib 750 mg
(n=140) (n=140)

All Grades n (% Grade 3/4 n (%
All Deaths?

On-treatment DeathsP

Adverse Events 140 (100.0
Suspected to be Drug Related

|

Serious Adverse Events 57 (40.7)
Suspected to be Drug Related 24 (17.1)

AEs Leading to Discontinuation 11 (7.9
AEs Requiring Dose Adjustment or Interruption

Categories are not mutually exclusive. Patients with multiple events in the same category are counted only once in that
category.

Patients with events in more than 1 category are counted once in each of those categories.

2 All deaths including those > 30 days after the last dose of study drug.

b Deaths occurring more than 30 days after the last dose of study drug are not included.

AEs occurring more than 30 days after the last dose of study drug are not summarized.

Missing grades are included under ‘All grades’ column.

AEs are graded according to the CTCAE V4.03; MedDRA version 17.0 is used.

Abbreviations: AE, adverse event

Source: Felipe et al.(10) ASCEND-2 updated results (cut-off August 2014)(11)

The most common AEs were gastrointestinal (diarrhoea, nausea, vomiting, constipation),
increases in transaminases and fatigue. A summary of all (225%) and Grade 3/4 (=5%) adverse
events regardless of study drug relationship can be seen in Table 33.

Table 33: Summary of Safety Data from ASCEND-2. Data cut-off 13" August 2014.

AEs Gr 3/4 AEs
(225% all grades) (2 5%)
ASCEND-2 | o« Diarrhoea e AST/ALT increase
e Nausea e GGT increase
e Vomiting e Diarrhoea
e AST/ALT increase e Nausea
e Decreased appetite e Fatigue
e Fatigue e Dyspnea
e Weight decreased
e Abdominal pain
e Constipation

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, Gamma-glutamyl
transpeptidase; Gl, gastrointestinal; NSCLC, non-small cell lung cancer
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Source: Felipe et al.(10) ASCEND-2 updated results (cut-off August 2014)(11)

A summary of all adverse events (greater than 10%) and Grade 3/4 adverse events (greater than
2%) regardless of study drug relationship can be seen in Table 34.

Table 34: All and Grade 3/4 Adverse Events, Regardless of Study Drug Relationship, by Preferred Term
(Greater than 10% for All Grades or Greater than 2% for Grades 3/4) for ASCEND-2 (Safety Set). Data cut-
off 13t August 2014.

ASCEND-2 ASCEND-2
Ceritinib 750 mg Ceritinib 750 mg
(n=140) (n=140)
All Grades Grades 3/4
n (%) n (%)

Total 140 (100.0)

Nausea 114 (81.4) 9(6.4)
Diarrhoea 112 (80.0) 9(6.4)
Vomiting 88 (62.9) 6 (4.3)
Alanine Aminotransferase Increased 61 (43.6) 24 (171)
Decreased Appetite 57 (40.7) 5 (3.6)
Fatigue 51 (36.4) 9 (6.4)
Weight Decreased 48 (34.3) 6 (4.3)
Aspartate aminotransferase Increased 45 (32.1) 7 (5.0)
Abdominal Pain 44 (31.4) 2(1.4)
Constipation 40 (28.6) 3(2.1)
Cough 30 (21.4) 0
Dyspnoea 29 (20.7) 8 (5.7)
Pyrexia 29 (20.7) 4(2.9)
Asthenia

Gamma-glutamyl transferase Increased

Blood Creatinine Increased

Headache

Non-cardiac Chest Pain

Anaemia

Rash

Back Pain

Blood Alkaline Phosphatase Increased

Oedema Peripheral

Abdominal Pain Upper

Insomnia

Upper Respiratory tract Infection

Pneumonia

Hypokalaemia

Hyperglycaemia

Hypophosphataemia

Dehydration

Pericardial Effusion

General Physical Health Deterioration

—

Hepatic Function Abnormal

Source: Felipe et al.(10) ASCEND-2 updated results (cut-off August 2014)(11)

A summary of Grade 3/4 adverse events (greater than or equal to 1%) suspected to be related to
the study drug in the ASCEND-2 clinical trial is provided in Table 35 below.

Table 35: Grade 3/4 Adverse Events Suspected to be Study Drug Related, by Preferred Term for ASCEND-
2 (Safety Set). Data cut-off 13th August 2014

ASCEND-2
Ceritinib 750 mg (n=140)
Grades 3/4
n (%)
Total _
Nausea 1
Diarrhoea _
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Vomiting

Alanine aminotransferase increased

Decreased appetite

Aspartate aminotransferase increased

Fatigue

Gamma-glutamyltransferase increased

Blood alkaline phosphatase increased

Asthenia

Neutropenia

Pneumonia

Hepatic function abnormal

Hypophosphataemia

Source: ASCEND-2 updated results (cut-off August 2014)(11)
4.14.2 ASCEND-1

In ASCEND-1, ceritinib demonstrated a low rate of AEs leading to discontinuation
). A total of 63 patients (38.7%) died during the study period, with
deaths observed on-treatment (up to 28 days after the last dose of ceritinib)

(Table 36).
Table 36: Overall Summary of Adverse Events (Safety Set). Data cut-off April 14th 2014.
ASCEND-1 ASCEND-1
Category Ceritinib 750 mg Ceritinib 750 mg
(n=163) (n=163)

All Grades n (%) Grade 3/4 n (%)

All Deaths? 63 (38.7)
On-treatment Deaths®

Adverse Events 163 (100.0)

Suspected to be Drug Related

Serious Adverse Events
Suspected to be Drug Related

AEs Leading to Discontinuation

AEs Requiring Dose Adjustment or Interruption

Categories are not mutually exclusive. Patients with multiple events in the same category are counted only once in that
category.

Patients with events in more than 1 category are counted once in each of those categories.

2 All deaths including those > 28 days after the last dose of study drug.

b Deaths occurring more than 28 days after the last dose of study drug are not included.

AEs occurring more than 28 days after the last dose of study drug are not summarised.

Missing grades are included under ‘All grades’ column.

AEs are graded according to the CTCAE V4.03; MedDRA version 17.0 is used.

Abbreviations: AE, adverse event

Source: Felipe et al.(10) ASCEND-2 updated results (cut-off August 2014)(11)

The most common AEs were diarrhoea, nausea, vomiting, alanine aminotransferase increase
and fatigue.(10) A summary of all (225%) and Grade 3/4 (=5%) adverse events regardless of
study drug relationship in the relevant subgroup of ASCEND-1 can be seen in Table 37.

Table 37: Summary of Safety Data from ASCEND-1. Data cut-off 14t April 2014.

AEs Gr 3/4 AEs
(225% all grades) (2 5%)

ASCEND-1 °
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Abbreviations: AE, adverse event; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate
aminotransferase
Source: ASCEND-1 updated results (cut-off August 2014)(14)

A summary of all adverse events (greater than 10%) and Grade 3/4 adverse events (greater than
2%) regardless of study drug relationship can be seen in Table 38.
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Table 38: All and Grade 3/4 Adverse Events, Regardless of Study Drug Relationship, by Preferred Term
(Greater than 10% for All Grades or Greater than 2% for Grades 3/4) for ASCEND-1 (Safety Set). Data cut-

off 14" April 2014.

ASCEND-1
Ceritinib 750 mg
(n=163)

All Grades n (%)

ASCEND-1
Ceritinib 750 mg
(n=163)
Grade 3/4 n (%)

Total

Diarrhoea

Nausea

Vomiting

Alanine Aminotransferase Increased

Fatigue

Abdominal Pain

Decreased Appetite

Aspartate Aminotransferase Increased

Constipation

Cough

Dyspnoea

Abdominal Pain Upper

Headache

Back Pain

Asthenia

Weight Decreased

Blood Alkaline Phosphatase Increased

Blood Creatinine Increased

Insomnia

Pyrexia

1

Source: ASCEND-1 updated results (cut-off August 2014)(14)

A summary of Grade 3/4 adverse events (greater than or equal to 1%) suspected to be related to
the study drug in the subgroup of patients enrolled in ASCEND-1 previously treated with an

ALK+ inhibitor is provided in Table 39 below.

Table 39: Grade 3/4 Adverse Events Suspected to be Study Drug Related, by Preferred Term for ASCEND-

1 (Safety Set). Data cut-off 14" April 2014

ASCEND-1
Ceritinib 750 mg
(n=163)
Grade 3/4 n (%)

Total

Diarrhoea

Nausea

\Vomiting

lAlanine Aminotransferase Increased

Fatigue

IAspartate Aminotransferase Increased

Decreased Appetite

Blood Alkaline Phosphatase Increased

Lipase Increased

Amylase Increased

Hypophosphataemia

Gamma-Glutamyltransferase Increased

Transaminases Increased

Pneumonitis

Hypokalaemia

Neutropenia

Hyponatraemia

Source: ASCEND-1 updated results (cut-off August 2014)(14)
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4.14.3 Pooled adverse events

Grade 3/4 AE results suspected to be study drug related were pooled from ASCEND-2 and
ASCEND-1 to inform the economic evaluation. Included AEs in this analysis were based on AEs
occurring in =2 5% of patients in either trial. The results of the pooled analysis are presented in
Table 40 below.

Table 40: Pooled analysis of grade 3/4 adverse events suspected to be study drug related from ASCEND-
2 and ASCEND-1 (greater than or equal to 5%)

ASCEND-2 ASCEND-1 Pooled Analysis
Ceritinib 750 mg Ceritinib 750 mg Ceritinib 750 mg
(n=140) (n=163) (n=303)
Grades 3/4 n (%) Grade 3/4 n (%) Grade 3/4 n (%)
Alanine aminotransferase
increased
Aspartate
aminotransferase
increased

Blood alkaline
phosphatase increased

Diarrhoea

Gamma-
glutamyltransferase
increased

Nausea

Source: Mok et al. (9), ASCEND-2 updated results (cut-off August 2014)(11); Source: ASCEND-1 updated results (cut-off
August 2014)(14)

AEs from the pooled analysis that occurred in 25% of patients were included in the economic
evaluation. Please see Section 5.4.4 for further details.

4.15 |Interpretation of clinical effectiveness and safety evidence
Clinical effectiveness

Evidence for the clinical effectiveness of ceritinib is provided by two single-arm studies
(ASCEND-2; ASCEND-1) that considered patient populations in line with the licensed indication
of ceritinib and the scope of this submission; that is patients with advanced ALK+ NSCLC
previously treated with crizotinib. A total of 140 patients from ASCEND-2 (entire study
population) and 163 patients from ASCEND-1 (subgroup of total trial population) were treated
with ceritinib at the licensed 750 mg dose and evaluated for clinically meaningful endpoints
related to rate of response, duration of response and survival estimates in terms of both PFS and
OsS.

In this patient population for whom all other therapies have been unsuccessful in preventing
disease progression, ceritinib demonstrated meaningful rates of overall response (complete
response and partial response) and disease control across both trials (ORR [BIRC assessment]
of 35.7% and 46.0% in ASCEND-2 and ASCEND-1, respectively; DCR [BIRC] of 62.9% in
ASCEND-2).(9, 14) These responses were achieved relatively quickly (median TTR [BIRC] of
ﬂ in ASCEND-2) and were seen to be durable (median duration of response
[BIRC] of 9.7 months in ASCEND-2 and 8.8 months in ASCEND-1).(7, 9, 11)

These clinical trials also demonstrated meaningful survival outcomes in patients treated with
ceritinib with estimates of median OS of 14.9 months (95% CI: 13.5, NE) in ASCEND-2 and 16.7
months (95% CI: 14.8, NE) in ASCEND-1.(9, 14) Ceritinib also provided patients with months of
life without progression, with median PFS estimates ranging from 5.7 months (95% CI: 5.4 — 7.6)
to 7.2 months (95% ClI: 5.4, 9.0) across ASCEND-2 and ASCEND-1 depending on the
assessment methodology used.(9, 10, 14)
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The clinical effectiveness of ceritinib on overall survival must be considered in the context of the
lack of treatment options available for this third-line population of patients who have progressed
on crizotinib, and the resultant poor survival outcomes under current treatment strategies of BSC
(no active treatment). The clinical systematic literature review presented in Section 4.1 identified
only a single study providing estimates of the effectiveness of this comparator in the specific
patient population of ALK+ NSCLC patients who have progressed on crizotinib that are under
consideration in this submission. In this study, median OS post-crizotinib for patients who
received BSC (no active treatment) was 2.2 months (95% CI: 1.1, 3.8). When patients treated
with systemic therapy were also considered, the combined estimate of median OS post-crizotinib
was 3.9 months (95% CI: 2.7, 5.1).

Although only a naive indirect comparison associated with limitations as a result of the available
data (discussed below), these results suggest that ceritinib offers an extension to life of
approximately 10 months over currently available treatments for this patient population in
considerable need of active therapies to treat their disease.

Clinical safety

It is important to consider the clinical benefits provided by ceritinib in the context of the safety
profile of this therapy. A high proportion of patients experienced drug-related adverse events in
the phase | ASCEND-1 trial (“) and the phase Il ASCEND-2 trial
(_).(1 1, 14) The most common adverse events (those occurring in more than
25% of patients) in these two trials were diarrhoea, nausea, vomiting, AST/ALT increase,

decreased appetite, fatigue, weight decrease, abdominal pain and constipation, cough and
dyspnea.(9, 10) This adverse event profile is consistent with early safety results with ceritinib.(74)

Grade 3/4 serious adverse events suspected to be study drug related occurred in
and i of patients in ASCEND-2 and ASCEND-1

(previously treated with crizotinib subgroup), respectively and the most common grade 3/4
adverse events generally across these patients were AST/ALT increase, blood alkaline
phosphatase (ALP) increase,_diarrhoea, nausea, fatigue, dyspnea and GGT increase.(9-11, 14)

Although these adverse events should be considered when evaluating the risk-benefit profile of
ceritinib, it should be noted that adverse events led to study drug discontinuation in a relatively

small proportion of patients in the ASCEND-2 trial (7.9%) and ASCEND-1 trial subgroup
I 0. )

Limitations of the evidence

Ceritinib received a marketing authorisation from the European Medicines Agency (EMA) based
on single-arm Phase | and Il data. This accelerated approval inevitably leads to a limitation of the
evidence in a health technology assessment setting, as only uncontrolled trials are available.
Despite the uncontrolled nature of the trials, the regulatory approval demonstrates that in this
case of extremely high unmet need, the efficacy and safety evidence provided by these two trials
was sufficient for the EMA to conclude that ceritinib provides clinical benefit to patients at an
acceptable risk/safety profile.

The systematic literature review did identify one study that reports outcomes for BSC (no active
treatment) in the appropriate patient population. The Ou et al. study considered treatment of a
total of 37 patients with BSC (no active treatment), and a further 37 patients treated with
systemic chemotherapy, in the appropriate patient population. Given the uncontrolled nature of
all the evidence due to the accelerated approval from the EMA, evaluation of comparative
effectiveness has to be restricted to a naive indirect comparison of absolute estimates of overall
survival in the ASCEND-2 and ASCEND-1 trials compared to the relevant arms of the Ou et al.
study. As far as possible given the evidence available, the patient populations of the ceritinib
trials and the Ou et al. study have been assessed for comparability in order to evaluate the
validity of any comparison based on outcomes from these studies. This comparison finds the trial
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populations to be broadly similar, though the limited available information is acknowledged. The
uncertainty in the results of the comparison resulting from the small patient numbers in the Ou et
al. study is also acknowledged.

Whilst there are limitations to the interpretation of the clinical effectiveness of ceritinib relative to
the relevant comparator presented in this submission, this comparison is considered to be the
most appropriate comparison possible given the available evidence base, as it is the only
comparison that can compare outcomes in the relevant patient population of advanced ALK+
NSCLC patients who have progressed on crizotinib.

Relevance of evidence based to the decision problem

e A key strength of the available evidence is that the population of the ASCEND-2 trial
(n=140) and the subgroup of the ASCEND-1 trial (n=163) exactly match the licensed
indication and the population stated in the decision problem of this submission.
Therefore, the clinical effects observed in these trials can be considered directly relevant
to expected effects in UK clinical practice.

e The dose of ceritinib considered in these two trials (750 mg) represents the licensed dose
of ceritinib.

e Although the patient populations in these trials were not particularly large, given the small
number of ALK+ NSCLC patients in the UK who will reach the third-line of treatment at
which ceritinib is being considered, the total of 303 patients across which evidence is
provided should be considered a meaningful sample size.

e The outcomes considered in the ASCEND-2 and ASCEND-1 trials are relevant outcomes
to clinical practice, are meaningful to patients and clinicians and are consistent with
previous trials in this disease.

Table 41: End-of-life criteria

Criterion Data available

The treatment is indicated for The Ou et al. study provides the best estimate of life
patients with a short life expectancy in the population of advanced ALK+ NSCLC
expectancy, normally less than patients who have progressed on crizotinib under the
24 months current treatment strategy of BSC (no active

treatment).(1)

For patients receiving BSC (no active treatment) (n=37),
this study estimates median OS of 2.2 months (95% CI:
1.1-3.8). For patients receiving systemic therapy
(n=37), this study estimates median OS of 5.4 months
(95% CI: 3.8-12.3). Taken together, the median OS
across these patients (n=74) is estimated at 3.9 months
(95% CI: 2.7-5.1).

There is sufficient evidence to In ASCEND-2, median overall survival OS amongst 140
indicate that the treatment offers an | patients treated with ceritinib was 14.9 months (95% CI:
extension to life, normally of at least | 13.5, NE) and median progression-free survival (PFS)
an additional 3 months, compared was 5.7 months (95% ClI: 5.4, 7.6).(9) Overall survival
with current NHS treatment estimates were similar in a phase | trial of ceritinib
(ASCEND-1) in which 163 patients treated with ceritinib
experienced a median OS of 16.7 [14.8, NE] and
median PFS of 6.93 months (95% CI: 5.55, 8.67).(7, 10)
The pooled estimate of median OS across the
ASCEND-2 and ASCEND-1 clinical trials was
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wpooled estimate of median PFS
was . Compared to the estimates of
survival on current treatment of BSC (see above), this

represents an extension to life of approximately 10
months.

In the Gainor et al. study, a subgroup of patients (n=32)
received crizotinib treatment in a second-line setting,
therefore reflecting the patient population of the
crizotinib PROFILE 1007 trial.(29) For these patients,
median OS for sequential treatment with crizotinib and
ceritinib from the time of crizotinib initiation was 30.3
months. Compared to an estimated median overall
survival in the crizotinib PROFILE 1007 study of 20.2
months, this suggests a 10 month extension to life
through the use of ceritinb in the post-crizotinib
setting.(30)

The treatment is licensed or There are expected to be approximately 120 patients
otherwise indicated for small patient | eligible for ceritinib treatment each year in England and
populations Wales (see Table 5), which represents a very small

patient population.

Abbreviations: ALK, anaplastic lymphoma kinase; BSC, best supportive care; Cl, confidence interval; NSCLC, non-small cell
lung cancer; OS, overall survival; NE, non-estimable
Source: as indicated

416 Ongoing studies

The ASCEND-2 and ASCEND-1 studies presented in this submission are still ongoing. The data
presented in this submission represents the results at the most recent data cut-off for each of
these studies.

Importantly, there is one further currently ongoing trial in adult patients with advanced ALK+
NSCLC previously treated with chemotherapy and crizotinib ie. the population under
consideration in this submission. The ASCEND-5 study (A2303; NCT01828112) is a phase llI
study comparing oral ceritinib 750 mg with an active chemotherapy comparator (pemetrexed or
docetaxel) in this population. Results from this phase lll trial are not currently available but are
anticipated in the first half of 2016.

As discussed in Section 4.15, as a result of the accelerated approval process there are inevitable
limitations to the evidence currently available for ceritinib in a health technology assessment
setting. In the relatively near future, results from a phase Il RCT of ceritinib against an active
comparator and in the precise population defined in the scope of this appraisal will be available.
This presents a strong case for a scheduled rapid review of this health technology once these
results become available.

In addition, there are two further ongoing trials with results expected within 12 months:
- The ASCEND-3 study (NCT01685138) in crizotinib naive patients is an actively ongoing
study, for which only interim results are available. These interim results are presented in

Error! Reference source not found..

- The ASCEND-4 (A2301; NCT01828099) phase lll study in adult patients with advanced
ALK+ NSCLC who are previously untreated is also ongoing.
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5. Cost effectiveness

e A de novo health economic model was developed using an “area under the curve”
partitioned survival semi-Markov type analysis. This model was similar to previous
examples in this indication.

e This model was used to perform a cost-effectiveness evaluation of ceritinib versus
BSC (no active treatment) for the treatment of advanced ALK+ NSCLC previously
treated with crizotinib.

e Three mutually exclusive health states (progression free; progressed disease and
death) encompassed the 4 levels of response defined by RECIST criteria.

e The evaluation took an NHS/PSS perspective and evaluated costs and health
outcomes (in terms of QALYs) over a time horizon of 10 years, both discounted at
3.5%.

e Median OS and median PFS data pooled across the ASCEND-1 and ASCEND-2
trials was used to inform survival estimates for the ceritinib arm. For the BSC (no
active treatment) arm, OS was taken from the Ou et al. study in patients with ALK+
NSCLC who had progressed on crizotinib; due to lack of PFS data in this population,
PFS estimates were taken from a study in the EGFR population (Shepherd et al.).

e Extrapolation of OS and PFS was based on parametric regression models. A variety
of parametric curves were fitted to the OS data using exponential, Weibull, Gompertz,
log-logistic, and log-normal functions and the best-fitting curves were selected based
on multiple criteria.

e Adverse events selected for inclusion in the model were grade 3/4 AEs affecting >5%
of patients for ceritinib (no adverse events were assumed for BSC). This is consistent
with common practice for oncology cost-effectiveness models.

e Utility values were incorporated for individual health states with disutilities associated
with adverse events applied in scenario analyses. Following a systematic literature
review for utilities, a combination of trial-derived and literature-derived utilities was
used. Costs relevant to the NHS and personal social services were considered.

e In the base case analsyis Ceritinib was found to be more costly (£59,155 vs. £7,203)
but also more effective (1.08 QALY vs. 0.25 QALY) compared to BSC resulting in an
incremental cost per QALY of £62,456

e Uncertainty in model assumptions and inputs was explored through sensitivity
analysis:

0 The results of the PSA estimated an incremental cost per QALY based on
2,000 iterations of the model of £62,460

0 The results of the DSA showed little variations in the incremental cost per
QALY. The model was most sensitive to assumptions around the cost of
ceritinib per month, treatment discontinuation with ceritinib post-progression,
choice of parametric model for ceritinib and the use of alternative published
utility values.
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51 Published cost-effectiveness studies

A systematic literature review was conducted to identify and review relevant sources of
information relating to economic models of advanced or metastatic NSCLC. The review included
studies of the economic models of NSCLC in patients with advanced or metastatic NSCLC from
2004 onwards.

The following databases were searched from the 15t January 2004 to 16™ March 2015:

¢ Medline and Medlin In-Process (Ovid)

e EMBASE (Ovid)

e The Cochrane Library (incorporating the NHS Economic Evaluations
Database (NHS EED) and the Health Technology Assessment (HTA)
database)

Relevant conference articles were searched from 2012 onwards. Please see Error! Reference
source not found. for full details of the search strategy used.

The inclusion and exclusion criteria used to identify potentially relevant articles in the review are
summarised in Table 42.

Table 42: Inclusion and exclusion criteria for the economic evaluation reviews

Category Inclusion Criteria Exclusion Criteria

Population Advanced or metastatic NSCLC Advanced or metastatic SCLC, early
stage NSCLC

Interventions NA NA

Comparators NA NA

Outcomes Economic outcomes (costs, healthcare Studies with no outcomes of interest

resource use, work productivity)

Study type Economic models Interventional or observational study
designs (registry, chart review, HER,
administrative claims)

Language English Non-English

Restrictions

Country Full-text articles published from 2004 Full-text articles published before

onwards 2004

Abbreviations: NA, not applicable; NSCLC: non-small cell lung cancer

The electronic database search identified 3,148 potentially relevant articles (Medline: 891;
EMBASE: 1,431; The Cochrane Library: 228). Following deduplication and application of the
inclusion and exclusion criteria, 104 studies were selected for full text review of which 88 were
selected for extraction. A PRISMA flow diagram is presented for the systematic literature review
in Figure 15.
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Figure 15: PRISMA flow diagram for systematic literature review of economic evaluations
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Of the 88 economic studies that were identified in the systematic review, 10 studies evaluated
the ALK+ NSCLC population, and of these, 6 were cost-effectiveness analyses. A summary of
the identified studies is provided in Table 43 below.

Table 43: Summary of cost-effectiveness studies in ALK+ NSCLC

Author, Title Country or Region Region Treatment
Year (perspective)
The cost-effectiveness of
Atherly, screening lung cancer patients Us North Multiple therapies (ALK and
2012(80) | for targeted drug sensitivity America | crizotinib in initial model)
markers.
Cost-effectiveness of EML4-ALK
Djalalov fusion testing in combination with . .
S, crizotinib treatment for patients Canada Erc:gr]ica \I/Ev:\t/lhuc‘rélc_aifn?t? netic testing
2013(81) | with advanced non-small cell
lung cancer living in Ontario.
Economic analysis of the use of
Gay- crizotinib, a tyrosine kinase ALK North Crizotinib; gemcitabine +
Molina, inhibitor, in the treatment of ALK Mexico . cisplatin; pemetrexed +
" America . . . .
2012 positive non-small cell lung cisplatin; docetaxel cisplatin
cancer in the Mexican setting.
Dialalov The cost-effectiveness of
4 second-line crizotinib in EML4- North EML4-ALK genetic testing
S, Canada . o
2014(82) ALK rearranged advanced non- America | crizotinib treatment
small cell lung cancer.
Dialalov The cost-effectiveness of 2nd line
) crizotinib in EML4-ALK North EML4-ALK genetic testing
S, . Canada . . T
rearranged advanced NSCLC in America | with crizotinib treatment
2014(83) .
Ontario.
Montero Cost-effectiveness analysis of e )
AJ., crizotinib in metastatic ALK+ non- | US Er?]rg;ica gcr)'égtt::::l’ pemetrexed;
2013(84) | small cell lung cancer (NSCLC).

Abbreviations: ALK, anaplastic lymphoma kinase; NSCLC, non-small cell lung cancer

As can be seen from Table 43, no cost-effectiveness studies were identified that evaluated
ceritinib in the relevant patient population for this submission; that is the treatment of patients
with advanced ALK+ NSCLC previously treated with crizotinib in England and Wales.
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5.2 De novo analysis

As the systematic literature review identified no cost-effectiveness studies relevant to the
decision problem of this submission, a de novo health economic model was developed, details of
which are provided below.

521 Patient population

The patient population consists of patients with ALK+ advanced NSCLC previously treated with
crizotinib, in line with the population defined in the NICE scope and the decision problem
presented in this submission, as well as the marketing authorisation for ceritinib. This modelled
patient population is consistent with the patient population included in the ASCEND-2 trial, and a
subgroup (n=163) of the patient population of the ASCEND-1 trial (see Section 4.11). Evidence
for the clinical efficacy and safety of ceritinib in this patient population is reported in Section
4.11.10 and Section 4.14, respectively.

522 Model structure

To investigate the cost-effectiveness of ceritinib versus the relevant comparator, a de novo
model was developed using an “area under the curve” partitioned survival semi-Markov type
analysis. This model was developed in Microsoft Excel®. Partitioned survival analysis is a typical
approach in modelling metastatic cancers, and has been used in many previous NICE
submissions (eg, manufacturer's submission for crizotinib, TA296).(78) In this type of model, the
number of patients in each health state at any time is determined directly from the underlying
survival curves. An overview of the structure of the model is presented in Figure 16 below.

Figure 16: Overview of Model Structure

[y [ Progression free ]

N
=== )

The model aims to capture the progressive nature of ALK+ NSCLC disease for the relevant
patient population, and is aligned with the main aim of all treatment interventions for patients with
ALK+ NSCLC; that is, to achieve and maintain a state of “progression free” survival and to
extend overall survival. The chosen structure of the model is in line with the clinical treatment
paradigm as described in Section 3.1.1 — whereby patients receive therapy with the aim of
maintaining stable disease before then stopping or switching treatment as appropriate in the
case of disease progression.

Three mutually exclusive health states were defined in the model: (i) progression free; (ii)
progressed disease; and (iii) death (Figure 16). Patients enter the model after failure of prior
crizotinib therapy; although this means that they have progressed on crizotinib therapy, patients
are considered to enter the model in a defined “progression free” state because they will not
have met the criterion for further progression. In this “progression free” state, patients receive
either ceritinib or the comparator treatment, which is administered until the patient's disease
progresses. At this point they move into the progressed disease state. The intervention and
comparator arms are discussed further in Section 5.2.3.

Death is the absorbing state in the model and patients can experience death in either the
“progression free” or “progressed disease” state.
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The health states used in the economic model are reflective of the possible level of response to
treatment, as measured on the basis of the Response Criteria Evaluation of Target Lesions
(RECIST). Table 44 below shows the link between treatment response experienced by patients
and the corresponding health state. Use of complete response (CR), partial response (PR),
stable disease (SD) and progressive disease (PD) to define progression free and progressed
disease health states within the model is consistent with the measurement of these response
outcomes in the clinical trials of ceritinib (see Section 4.11.5).

Table 44: Response Criteria Evaluation of Target Lesions
Response level Definition of response Health state
Complete response (CR) Disappearance of all non- Progression free
nodal target lesions. In
addition, any pathological
lymph nodes assigned as
target lesions must have a
reduction in short axis to < 10
mm 1

Partial response (PR) At least a 30% decrease in the | Progression free
sum of diameter of all target
lesions, taking as

reference the baseline sum of
diameters.

Stable disease (SD) Neither sufficient shrinkage to Progression free
qualify for PR or CR nor an
increase in lesions sufficient to
qualify for PD.

Progressive disease (PD) At least a 20% increase in the Progressed disease
sum of diameter of all
measured target lesions,
taking as reference the
smallest sum of diameter of all
target lesions recorded at or
after baseline. In addition to
the relative increase of 20%,
the sum must also
demonstrate an absolute
increase of at least 5 mm2.

Response to treatment were assessed using the RECIST criteria (version 1.0 for ASCEND-1; version 1.1 for
ASCEND-2)

Abbreviations: CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease
Source: RECIST guidelines version 1.0 and version 1.1 (39, 85)

The cycle length adopted in the model corresponds to one month, with a half-cycle correction
applied at the beginning and end of the model cycles. A lifetime horizon of 10 years has been
adopted, with both costs and health outcomes (QALY's) discounted at the annual rate of 3.5%.
Please see Table 45 for further details. The economic model generates incremental life years
(LYs) and QALYs gained for ceritinib versus the comparator technologies, and estimates
incremental cost per LY and per QALY gained.

Table 45: Features of the de novo analysis

Factor Chosen values Justification

Time horizon 10 years A lifetime time horizon of 10
years has been chosen in line
with the life expectancy of adult
patients with ALK-positive
NSCLC in third-line treatment.

Cycle length One month Based on clinical trial
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measurement points and pack
size for ceritinib.

Cost adjustment was made for
chemotherapy cycle length of
21 days.

Half-cycle correction Yes The perspective follows the

Were health effects measured in QALYS; Yes NICE reference case

if not, what was used?

Discount of 3.5% for utilities and costs Yes

Perspective (NHS/PSS) NHS and PSS

Abbreviations: ALK, anaplastic lymphoma kinase; NHS, National Health Service; NICE, the National Institute for Health and
Care Excellence; NSCLC, non-small cell lung cancer; PSS, personal social services; QALYs, quality-adjusted life years

523 Intervention technology and comparators

Intervention

The intervention assessed in the cost-effectiveness model is ceritinib. Within the model, ceritinib
is evaluated in line with its marketing authorisation for the treatment of adults with ALK-positive
advanced NSCLC previously treated with crizotinib. This is reflected by the use of the ASCEND-
2 trial and the subgroup of ALK+ patients previously treated with crizotinib from ASCEND-1
(n=163) to inform clinical input parameters within the model (see Section 5.3).

In the model, ceritinib is administered in the intervention arm and treatment is continued until
disease progression. This continuation rule is consistent with the SPC for ceritinib, which notes
that treatment with ceritinib should continue for as long as clinical benefit is observed.(7)
Progression of disease is therefore implicitly considered to represent an end to observed clinical
benefit on ceritinib. Termination of current treatment upon disease progression is consistent with
current clinical practice, as discussed in further detail in Section 3.

In the ASCEND-2 trial of ceritinib, at the data cut-off of 13" August 2014, patients had been
exposed to ceritinib for a median duration of 8.8 months (range: 0.1-19.4) while the median PFS
was 7.2 months (95% CI: 5.4-9.0). Hence, a median duration of 1.6 months for treatment
continuation after disease progression is explored as a scenario analysis in this evaluation.

Comparators

As discussed in Section 3.3, the comparator defined by the final NICE scope for this appraisal is
BSC (no active treatment). This comparator aligns with the treatment pathway as described in
Section 3.2 and the base case comparator for this submission is therefore BSC (no active
treatment), consistent with the NICE scope.

As outlined in Section 3.2, some patients may be treated with systemic chemotherapy
(docetaxel) following progression on crizotinib, prior to receipt of BSC (no active treatment).
Therefore, a scenario analysis is conducted for this economic evaluation using a composite
comparator in which 70% of patients are assumed to receive BSC (no active comparator) and
30% of patients are assumed to received docetaxel for four cycles followed by BSC (no active
treatment). The choice of the 70%/30% distribution is an assumption, based on the fact that
many patients will not be considered fit enough to receive systemic chemotherapy following
progression on crizotinib and a number of patients will have already received docetaxel at an
earlier line of therapy and are therefore unlikely to be treated with this therapy again. Modelling
patients to receive four cycles of docetaxel therapy before they move on to BSC (no active
treatment) is consistent with clinical expert opinion on the number of cycles that patients would
receive.
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53 Clinical parameters and variables

5.3.1 Clinical evidence for ceritinib

Clinical evidence for ceritinib was sourced from ASCEND-2 and ASCEND-1, the two relevant
trials providing clinical evidence for ceritinib in the population relevant to this submission (see
Section 4.11). The clinical outcomes that inform the economic model are PFS and OS, both of
which are reported for these two trials. There was no requirement to link intermediate trial
outcomes to final outcomes within the cost-effectiveness model.

The ASCEND-2 (NCT01685060) trial is an ongoing Phase Il, multicentre, open-label study of
ceritinib, administered orally in adult patients with advanced or metastatic ALK+ NSCLC who
have received prior chemotherapy regimens and progressed on prior crizotinib treatment
(Section 4.11). Eligible patients had to be 18 years or older, and with stage IlIB or IV ALK+
NSCLC. Patients with symptomatic central nervous system metastases were excluded. Efficacy
endpoints included ORR as per RECIST 1.1, duration of response, disease control rate, time to
response, PFS as per RECIST 1.1 and OS. A total of 140 patients in this study (the whole study
population) match the description of the relevant modelled population provided in Section 5.2.1.

The ASCEND-1 (NCT01283516) trial is an ongoing Phase |, multicentre, open-label, dose-
escalation study of ceritinib, administered orally in adult patients with NSCLC characterised by
genetic abnormalities in ALK (Section 4.11). Eligible patients must be 18 years or older, with
locally advanced or metastatic cancer harbouring genetic alterations in ALK, an Eastern
Cooperative Oncology Group performance status (ECOG PS) score of 0, 1, or 2, and an
adequate end-organ function. Patients with asymptomatic untreated or treated central nervous
system metastases were eligible, as were patients who had received prior treatment with one or
more ALK inhibitors. Efficacy endpoints included overall response rate (ORR), duration of
response, and PFS as per RECIST 1.0 and OS. A total of 163 patients, representing a subgroup
of the total trial population, match the description of the relevant modelled population provided in
Section 5.2.1.

Across both trials, there are therefore a total of 303 patients meeting the population criteria of the
decision problem. Pooling of data from ASCEND-2 and ASCEND-1 has the advantage of
increasing patient numbers; a larger dataset provides additional statistical power for estimation of
long-term survival trends, allowing for more accurate estimation of this outcome. Appropriateness
of pooling data from these two trials was considered on the basis of comparability of baseline
characteristics and on comparability of survival trends.

The key demographic characteristics of patients in the studies were similar between studies in
terms of age, sex and race; there were slight differences in the severity of disease between the
two studies and the prior treatments received. A summary of baseline characteristics across the
two trials is provided previously in Section 4.11.8, Table 18. Ultimately, the baseline
characteristics of the two patient groups were considered sufficiently similar to permit an
appropriate pooling of data.

In addition, survival trends were seen to be comparable between ASCEND-2 and the relevant
patient subgroup of ASCEND-1, with similar reported estimates for both median OS and PFS.
Upon data pooling, the resultant pooled OS and PFS estimates are seen to be similar to those
reported for the individual trials (Table 46).

Table 46: Median OS and PFS estimates for ASCEND-2, ASCEND-1 NSCLC with prior ALK inhibitor
population cohort and pooling of ASCEND-1 and ASCEND-2

ASCEND-2(9) ASCEND-1(7) Pooled ASCEND-1 and
ASCEND-2

Estimated median OS [95% | 14.9 [13.5, NE] 16.7 [14.8, NE] ]

Cl]

Estimated median PFS [95% | 7.2 [5.4, 9.0] 7.0[5.7, 8.6] ]
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Abbreviations: OS, overall survival; PFS, progression-free survival

BIRC-assessed response data were used in the economic analysis to try to remove or lessen
potential bias associated with investigator assessments. Although there are no precise guidelines
in this regard, this approach is in line with some recently published opinion regarding the
importance of independent data monitoring and assessment.(86)

5.3.2 Clinical evidence for comparators

As stated in Section 5.2.3, the base case analysis compares ceritinib to BSC (no active
treatment).

As both ASCEND-2 and ASCEND-1 are single-arm studies, a naive indirect comparison is
required to inform the cost-effectiveness analysis. The systematic literature review described in
Section 4.1 provides the relevant sources of clinical evidence used for the economic model. Out
of 126 RCT and of 147 non-RCT studies included in the review, it was found that only one study
(a retrospective cohort study by Ou et al.) provides evidence on BSC (no active treatment) used
post-disease progression on crizotinib in an ALK+ NSCLC population.(1) A study by Guerin et al.
evaluating survival patterns among ALK+ NSCLC patients was identified by the search terms
outlined in Section 4.1, although it was excluded during Level 1 as the treatments patients
received were not specified and no outcomes of a specific treatment was reported in the
abstract. Regardless, data from this study was not considered appropriate to inform the model as
its 60% of the patient cohort had received treatment with crizotinib in the 15t line setting.
Therefore the patient population in the Guerin study was not comparable to the post-crizotinib
patient population from the ASCEND trials, where patients received crizotinib in the 2" line
setting.

The use of the Ou et al. paper to inform the economic model involves several limitations. First,
the paper is a retrospective study, and the allocation of patients to the different treatment options
upon disease progression on crizotinib was not random. Instead, whether patients received BSC
(no active treatment), systemic chemotherapy or continued on crizotinib was likely determined
based on prognostic factors. Second, the paper does not specify what chemotherapeutic agents
were used in the systemic chemotherapy group. Finally, the Ou et al. study only reports only the
OS outcome; no data on PFS is provided for patients who had progressed on crizotinib.

In order to address these limitations, an extensive validation process was undertaken with a
clinical expert, who confirmed that, upon progression on crizotinib, if they do not receive any
alternative active treatment, ALK+ NSCLC patients would experience a very rapid and
deteriorating progression of their disease. As a consequence, the outcomes reported for the BSC
(no active treatment) arm of the Ou et al. paper can be considered representative of the
outcomes (in terms of OS) that patients would experience in absence of active treatment upon
disease progression on crizotinib in clinical practice. Given the lack of other data in this patient
group, the OS data from the Ou et al. publication represents the best available source for
modelling clinical effectiveness in the BSC (no active treatment) arm of the health economic
model.

Given the lack of any appropriate studies providing PFS data for the BSC (no active treatment)
comparator in the patient population relevant to this submission — that is patients with advanced
ALK+ NSCLC previously treated with crizotinib — PFS for patients receiving BSC (no active
treatment) in the model was estimated using the Kaplan-Meier curve from the placebo armin a
phase lll, randomised, double-blinded, placebo-controlled trial of erlotinib in NSCLC patients
positive for the EGFR mutation.(12) This study was identified in the systematic literature review
of clinical evidence (see Section 4.1) and is summarised in Error! Reference source not
found.. The Shepherd et al. trial was large, being conducted in 731 patients (243 in the placebo
arm), and, with the exception of the molecular subtype of NSCLC and the lack of prior treatment
with crizotinib, aligns well with the patient population in the Ou et al. study, the ASCEND-2 study,
and the relevant patient subgroup of the ASCEND-1 study: patients in the Shepherd et al. study
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had stage I1IB or IV NSCLC, ECOG score of 0 to 3, and had received one or two prior
chemotherapy regimens.

However, as noted in Section 3.1.2, the population of patients with EGFR+ NSCLC is a
genetically distinct population from those with ALK+ NSCLC. The specific licensing of therapies
such as erlotinib, crizotinib and ceritinib to a specific molecular subtype of NSCLC (either ALK+
or EGFR+, but not both) highlights the distinct nature of these two populations where clinical
benefits provided by a targeted therapy in one molecular subtype are not considered to provide
evidence of clinical efficacy in the other molecular subtype. However, given the lack of any PFS
data in ALK+ NSCLC, and given that BSC (no active treatment) does not represent a therapy
that acts on a specific molecular target (eg. ALK, EGFR), but rather represents a broad-based
approach to symptom management and palliative care, estimates of PFS on BSC from the
EGFR+ population are considered the most appropriate source of PFS data for patients receiving
BSC (no active treatment) in the economic model. It should be noted that modelling PFS for
patients receiving BSC (no active treatment) from the Shepherd et al. study implicity assumes, in
line with the results of the Shepherd et al. study, that patients receiving no active therapy can still
experience a period of benefit in terms of PFS. The clinical basis for patients who receive no
active treatment experiencing a period of PFS is not well established; therefore a scenario
analysis therefore explores the case where patients who receive the comparator treatment of
BSC (no active treatment) do not experience any treatment benefit and effectively present with
actively progressing disease (see Section 5.8).

For the scenario analysis in which the composite comparator is considered, PFS for patients
receiving systemic chemotherapy (docetaxel) is also modelled from the same Shepherd et al.
source described above. This assumption was made as a result of the lack of identified data for
PFS outcomes for patients treated with systemic chemotherapy followed by BSC (no active
treatment) in an appropriate population of ALK+ or EGFR+ patients specifically.
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5.3.3 Extrapolation beyond trial follow-up period

Overall survival

For the ceritinib arm of the model, OS was extrapolated directly from the ASCEND-2 and
ASCEND-1 studies with data cut-points of 13 August 2014 and 14 April 2014, respectively. Data
from the ASCEND-1 and -2 studies were pooled without adjustment (i.e., duration from
randomization to death or censoring were pooled directly. The median durations of follow-up
were 11.3 months (range 0.1-18.9) for ASCEND-2 and _ for ASCEND-1.(9,
14) The previously treated population from ASCEND-1 (n=163) was chosen, as it matches with
the indication of ceritinib under review.

For the base case comparator of BSC (no active treatment), overall survival was extrapolated
from Kaplan-Meier curves of the BSC (n=37) arm in the Ou et al. study. For the scenario analysis
exploring the composite comparator (where the comparator consists of docetaxel followed by
BSC for 30% of patients and by BSC only for the remaining 70%), OS for the patients receiving
systemic chemotherapy followed by BSC (no active treatment) was extrapolated from the
systemic therapy (n=37) arm of the Ou et al. study. In particular, OS was estimated by using a
weighted average of two extrapolated OS curves (one for systemic chemotheray followed by
BSC and the other by BSC alone, based on the Ou et al. study) to produce the mixed OS data.
See Section 4.13.1 for a summary of study arms for the Ou et al. study.

Full methodology of the survival analysis is provided in Section 5.3.4.

Progression free survival
To incorporate ceritinib clinical data into the economic model, PFS was extrapolated directly from
the ASCEND-2 and ASCEND-1 studies with data cut-points of 13 August 2014 and 14 April
2014, respectively. Data from the ASCEND-1 and -2 studies were pooled without adjustment
(i.e., duration from randomization to progression, death, and/or censoring were pooled directly).
The median durations of follow-up were 11.3 months (range 0.1-18.9) for ASCEND-2 and

for ASCEND-1.(9, 14) The subgroup population of ceritinib 750 mg/day that
was previously treated with ALK inhibitor therapy (n = 163) from ASCEND-1 was chosen when
pooling with ASCEND-2, as it matches with the indication of ceritinib.For the comparator of BSC
(no active treatment), the PFS estimate was extrapolated indirectly from the Kaplan-Meier curve
of PFS from the placebo arm of Shepherd et al.(87).

For the scenario analysis (where the comparator consists of docetaxel followed by BSC for 30%
of patients and by BSC only for the remaining 70%), PFS was estimated by using a weighted
average of two extrapolated PFS curves (one for docetaxel followed by BSC and the other by
BSC alone, based on the Ou et al. study) to produce the mixed PFS data.

Full methodology of the survival analysis is provided in Section 5.3.4.
534 Survival analysis methodology

As PFS and OS data were incomplete (i.e., non-zero, meaning subjects were under observation
in the trials without disease progression or death) in the pooled data, available survival data
needed extrapolating in order to estimate PFS and OS benefits beyond observation.
Extrapolation was based on parametric regression models in accordance with established criteria
for extrapolating survival data.(88-90)

Relative efficacy is commonly used to establish differences between treatments when
proportional hazards are applicable. In this approach, a hazard ratio (HR) is applied to a baseline
model that represents the natural history of disease. This approach should only be used only
when the proportional hazards assumptions can be supported; that is, when the relative
treatment effect is proportional over time and the survival curves fitted to each treatment group
have a similar shape.(88-90)

Company evidence submission template for [appraisal title] Page 94 of 136





Log-cumulative hazard plots can be used to determine whether the proportional hazards
assumptions can be supported. The log-cumulative hazard OS plot constructed for ceritinib and
BSC is shown in Figure 17; the log-cumulative hazard PFS plot is shown in Figure 18.

Figure 17: Log cumulative hazards plot for overall survival
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Figure 18: Log cumulative hazards plot for progression-free survival
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The log-cumulative hazard curves were not straight, showing that the hazards between ceritinib
and BSC were not constant with respect to time, or parallel, showing that the hazards were not
proportional over time. Therefore, the proportional hazards assumption could not be supported,
and hazard ratios were not used in the model base case to estimate the treatment effect of
ceritinib relative to BSC (no active treatment).(91) Moreover, randomisation between treatment
arms was already lost with the use of single-arm clinical trials and other independent sources of
data (Section 5.3.1), and so fitting of separate and independent parametric models was
appropriate.

For each treatment arm, the use of a single regression curve was explored by fitting a variety of
parametric curves to the OS data using exponential, Weibull, Gompertz, log-logistic, and log-
normal functions. Model selection was as follows: first, the steps described above established

Company evidence submission template for [appraisal title] Page 95 of 136





benefits to fitting individual models with some potential preference to accelerated failure time
models (log-logistic and log-normal) but not necessarily a clear indication of preference. In
addition, since the data are incomplete in terms of PFS and OS events, statistical goodness of fit
alone is not a sufficient criterion for model selection.

Although a point can be seen in the PFS log-cumulative hazards curve in Figure 18, the balance
of the weight of the data is such that the OS data, and the ceritinib data, were thought to be more
meaningful bases for the model selection than the PFS data for BSC, which is from another
source, and so single-regression models still are preferred overall.

Statistical goodness-of-fit criteria are shown in Table 47.

Table 47: AIC and BIC criteria for parametric survival models

Parametric PFS for ceritinib OS for ceritinib PFS for BSC OS for BSC
model AIC BIC AIC BIC AIC BIC AIC BIC
Exponential | 757.66 | 761.38 | 63505 | 638.80 | 605.60 | 609.08 | 109.88 | 111.35
Weibull | 75157 | 759.02 |634.24 |641.74 |58521 |59217 |110.12 | 113.05

Gompertz 758.46 765.91 634.38 641.87 607.35 614.31 104.26 107.19

Log-logistic | 743.96 751.42 636.41 643.91 530.50 537.46 103.60 106.53

Log-normal | 749.78 757.23 644.23 651.73 551.92 558.88 103.19 106.12

AIC, Akaike information criterion; BIC, Bayesian information criterion

Therefore, the best-fitting curves were selected based on multiple criteria, including visual
inspection, AIC/BIC, and internal validity (goodness of fit to the observed trial data) and external
validity (plausibility of extrapolated portions validated with expert’s opinion feedback).

In the case of BSC, the log-logistic and log-normal models did appear better fits according to
statistical goodness-of-fit criteria (Table 48). However, their long-term extrapolated data were not
considered as reliable, albeit very few patients receiving BSC are still alive after long-term
extrapolation (using the log-logistic and log-normal models).

Table 48: Proportions of patients alive (%) in BSC using different parametric models

Year exponential Weibull Gompertz log-logistic log-normal
1 I D D | D |
2 I D D | N |
3 I D D | N |
5 I D D | N |
10 I D D | N |
15 I I D | N |
20 I I D | N |

The following best-fitting curves were used as the base case survival models for the model:
. Ceritinib and BSC OS: Weibull

. Ceritinib and BSC PFS: log-logistic

The best-fitting PFS curves and OS curves, as selected using the steps above, are shown in
Figure 19 and Figure 20 respectively. Curves based on other models are presented in Error!

Reference source not found..

Figure 19: Kaplan-Meier curves and fitted parametric functions for progression-free survival, base case
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Figure 20: Kaplan-Meier curves and fitted parametric functions for overall survival, base case

Finally, the survival functions were implemented in the Excel-based model through direct
parametrisation of survival equations as functions of time. Second-order uncertainty surrounding
parameter estimates for survival regression models was included in probabilistic sensitivity
analysis by the use of Cholesky decomposition of the variance-covariance matrices from each
regression model. This means that, during probabilistic sensitivity analysis, the survival function
parameters are drawn randomly from their sampling distribution each time.(92)

Transition probabilities

The semi-Markov structure of the model does not use transition probabilities. The survival
functions described above are used in the model to provide estimates, cycle-by-cycle, for (i)
patients moving from progression-free disease to progressive disease, and (ii) progression-free
or progressive disease to death. Using parametric survival functions fitted independently to
ceritinib and BSC allows the risks of progression and death to change over time during the time
horizon of the model.
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53.5 Adverse events

Adverse events selected for inclusion in the model were grade 3/4 AEs affecting >5% of patients
for any of the interventions in the base case of the model (ie. ceritinib, BSC or systemic
chemotherapy). This is consistent with common practice for oncology cost-effectiveness models
and with the approach taken in the previous submission of crizotinib in ALK+ NSCLC.(78)

For ceritinib, grade 3/4 adverse events suspected to be study-drug related that were observed in
> 5% of patients in either the ASCEND-2 (August 2014 cut-point) or ASCEND-1 (April 2014 cut-
point) trial were considered for inclusion in the model. Rates of grade 3/4 adverse events
suspected to be study-drug related are presented for ASCEND-2 and for ASCEND-1 in Section

4.14.1 and Section 4.14.2, respectively.

The decision on ultimate inclusion in the model was based on whether the pooled rate of a grade
3/4 adverse event across both the ASCEND-2 and ASCEND-1 trials was >5%. Data from a total
of 303 patients (140 ASCEND-2 and 163 ASCEND-1) therefore contributed to the decision of
inclusion of relevant adverse events. Rates of grade 3/4 adverse events suspected to be study-
drug related in the pooled analysis are described in Section 4.14.3. Table 49 provides a
summary of adverse events ultimately included in the analysis as a result of applying these
criteria, and the rates applied in the respective treatment arm. AE rates for BSC were assumed

to be zero.

Table 49: Pooled analysis of grade 3/4 adverse events from ASCEND-2 and ASCEND-1 (greater than or

equal to 5%)

Pooled Analysis
Ceritinib 750 mg
(n=303)
Grade 3/4 n (%)

Alanine aminotransferase increased

Aspartate aminotransferase increased

Diarrhoea

Gamma-glutamyltransferase increased

Nausea

Source: ASCEND-2 updated results (cut-off August 2014)(11); Source: ASCEND-1 updated results (cut-off August 2014)(14)

BSC with the addition of active treatment (docetaxel) was explored in a scenario analysis on the
composite comparator. AE rates for docetaxel were obtained from Hanna et al. (Table 50).(93)

Table 50: AEs rates applied in the sensitivity analysis incorporating active treatment (docetaxel)

Ceritinib
(rates pooled across ASCEND-2 and
ASCEND-1)

Neutropenia

Febrile neutropenia

Fatigue

/Alanine transaminase elevation
IAspartate aminotransferase

elevation

Diarrhoea

Gamma-glutamyltransferase

Nausea

5.3.6 Use of clinical experts

Docetaxel
(systemic chemotherapy)
Rates based on Hanna et al.(93)

111 (40.2)

35 (12.7)

15 (5.4)
0

0

7 (2.5%)

0

5 (1.8%)

Previous NICE appraisals as well as published literature were considered in order to inform on
the applicability of specific values and estimates of variables underpinning the cost-effectiveness

analysis. In addition, a clinical expert
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NSCLC patients in the NHS in England was also involved to discuss modelling assumptions and
findings. In particular, the following issues were discussed: generalizability of findings from Ou et
al. (2014) study; pooling of ASCEND-1 and ASCEND-2 data; use of docetaxel for some patients
progressing on crizotinib; utility values for main health states (progression-free and post-
progression) as well as for AEs (both for base case scenario and for alternative scenarios);
health states associated costs; outcomes predicted by the model (PFS and OS) compared to
outcomes observed in clinical practice. Communications took place through a teleconference,
followed-up with email correspondence when necessary.

54 Measurement and valuation of health effects

541 Health-related quality-of-life data from clinical trials

The European Organisation for Research and Treatment of Cancer’s core quality of life
questionnaire (EORTC-QLQ-C30, version 3.0) and lung cancer specific questionnaire
(QLQLC13, version 1.0) were used to explore patient reported outcome (PRO) measures of
health-related QoL, functioning, disease symptoms and treatment-related side effects in
ASCEND-2. The EORTC QLQ-C30/LC13 are considered reliable and valid measures that are
frequently used in clinical studies of patients with lung cancer.

Utilities for the cost-effectiveness evaluation were calculated by the use of mapping from the
EORTC QLQ-C30 questionnaire to the EuroQoL EQ-5D (Section 5.4.2).

The Patient reported outcomes (PROs) including EORTC QLQ-C30/LC13 were summarised
based on the full analysis set of patients in ASCEND-2 and descriptive statistics were used to
summarise the individual items and scored sub-scale scores at each scheduled assessment time
point. Change from baseline in the domain scores at the time of each assessment was
summarised and patients with an evaluable baseline score and at least one evaluable post
baseline score during the treatment period were included in the change from baseline analyses.
The compliance of patients completing the EORTC QLQ-C30/LC13 was high; = 90% of the
patients completed the questionnaires at most of the time points during the course of the study
(data cut-off 26 February 2014).

Of the 125 patients who completed the QLQ-C30 questionnaire, 69 patients (55.2%) showed an
improvement in Global Health/QoL (best percentage change from baseline > 0), while for 26
patients (20.8%) Global Health/QoL deteriorated (best percentage change from baseline < 0).
For 30 patients (24%), there was no change in Global Health/QoL. A similar trend was observed
with the physical functioning and social functioning scales. The change from baseline in global
health status was found to be close to zero throughout the treatment period, implying that the
patient’s QoL was maintained over the treatment period without worsening (Figure 21).
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Figure 21: Mean change from baseline in EORTC QLQ-30 Global Health Status (26" February 2014)

Scale: Global Health Status/Qol Score

0

7]

£ 70 -

S

w 50 T

S

a, 30 1

3 10 1

1)

7] _10 -

=

o -30 1 -

=

S -50 -

=

O .70 1
_90 I I 1 I ] I ] I ]
C2D1 C3D1 C5D1 C7D1 (C9D1 Ci11D1 C13D1 Ci15D1 EOT

Visit
54.2 Mapping

Utility mapping from the EORTC QLQ-C30 to the EQ-5D for the model was based on patient-
level data from the ASCEND-2 trial. Utility measure described in a study by Proskorovsky et al.
was used for the analysis.(94) The Proskorovsky algorithm was selected considering disease
severity, variability outcomes, and country value sets: the QoL of patients in its estimation
samples is most similar to ASCEND-2 and it was a UK-specific algorithm. The Proskorovsky
algorithm ("Trimmed model") was derived from responses to the QLQ-C30 questionnaire that
was administered to the trial participants.

The Proskorovsky mapping algorithm, using scores from the relevant EORTC QLQ-C30
questionnaire is:

e =0.23004 + 0.00191*Global health state + 0.00478*Physical functioning +
0.00136*Emotional functioning - 0.00249*Pain

e Set to missing if any QLQ-C30 score used in the mapping algorithm is
missing

To avoid that utilities fall outside the theoretically possible range (i.e., from 0 to 1, inclusive),
utilities derived from the mapping algorithm were bound at 1.

For each assessment of HRQL, tumour response status was determined as the result from the
response evaluation that was closest to the HRQL assessment, regardless of what the tumour
response evaluation took place before or after the HRQL assessment.

Response status at baseline was assumed to be "stable disease". HRQL measurements with
unknown response status were excluded from analyses. Response status was classified using
Response Evaluation Criteria in Solid Tumours (RECIST) criteria as shown in Table 51.

Linear mixed models were fitted to the utility data as these models take into account that patients
have repeated measurements over time.
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Table 51: Definition of response status

RECIST response criteria Response status
Complete response Responding disease
Partial response Responding disease
Stable disease Stable disease
Progressive disease Progressive disease

Mapped utility values by response state from ASCEND-2 by using the Proskorovsky algorithm
are summarised in Table 52.(94)_These utility values for stable disease and responding disease
were used as base case for the economic model, while the utility value for progressive disease
was from (Section 5.4.3) as the value for progressive disease from a published study was more
clinically plausible in advanced ALK+ NSCLC (see Section 5.4.5 for further details).(13) The
disutilities of AEs are therefore not included in the base case as trial-based utility values are used
and any disutility would have already been captured through the elicitation of utilities from the
trial. However, when different sources for utility values are used (for example, from published
studies) in scenario analyses, then disutilies from AEs are applied in the model and are also
informed on utility values from published studies.

Table 52: Mapped utility values by response state from ASCEND-2

Response state Mean utility 95% confidence interval

Stable disease

Responding disease

III=

Progressive disease

543 Health-related quality-of-life studies

A systematic literature review was conducted to identify literature that reported health utility
values for patients with advanced or metastatic NSCLC. All searches were conducted on the 10t
March 2015, and the following databases were interrogated:

MEDLINE (OvidSP)

MEDLINE In-Process (OvidSP)

EMBASE (OvidSP)

NHS Economic Evaluation Database (NHS EED) (OvidSP)

Health Technology Assessment Database (HTA) (OvidSP)

Health Economic Evaluations Database (HEED) (Wiley Interscience)
CEA Registry (https://research.tufts-nemc.org/cear/default.aspx)
PROQOLID (http:///www.progolid.org/)

National Institute for Health and Clinical Excellence (NICE)
(http://www.nice.org.uk/)

The search strategy consisted of two parts. The first part captured the concept of metastatic or
advanced NSCLC combined with the concept of utilities or quality of life or names of HRQoL
instruments. The second part searched for specific records with NSCLC terms and utility terms in
the title to find studies where utilities were being addressed without reference to the cancer
stage. Please see Error! Reference source not found. or full details of the search strategy.

Titles and abstracts were screened in accordance with pre-defined eligibility criteria, outlined in
Table 53 below.

Table 53: Inclusion and exclusion criteria of the systematic search

Inclusion criteria Population: Eligible participants were patients with advanced or metastatic
(stage IlIB or IV) NSCLC.
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If the study assessed a mixed population (e.g., early stage and advanced/late
stage), included the study if the outcomes of interest were reported for
population of interest (advanced or metastatic (stage IlIB or IV) NSCLC).

Study design:

e Reports of utility elicitation exercises

e Reports of utility validation exercises

e Reports of utility mapping exercises, e.g., EORTC QLQ-
C30 to EQ-5D

e Reports of economic evaluations using utility measures
gathered during studies

e Utility estimates based on clinical trials

Utility study requirements:
e Mean or median utility values or quality of life values;
e A standard method of utility assessment (e.g., standard
gamble, time trade-off, rating scale);
e A description of the health state valuation instrument (e.g.
was a generic preference-based measure such as the
EQ-5D used or did authors value bespoke health state
descriptions)
Health states: stable disease, progressed disease, treatment response
(complete or partial), treatment-related adverse events

Language restrictions: Any studies with English abstracts but whose full
reports were in languages other than English were not extracted but were
listed for information only.

Exclusion criteria Study population:

e Not NSCLC disease (e.g. small cell lung cancer)

e Early stage of NSCLC (i.e., not advanced or metastatic
NSCLC or stage IlIB or stage IV NSCLC)

Study design:
o Review studies already included in systematic literature review of
clinical evidence

Utility studies: Studies not including sufficient information on type of utility
measure and how it was assessed

Health states: Health states other than those listed above

Languages: Studies not in English

Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; NSCLC, non-small cell lung cancer

Reapplication of the eligibility criteria was applied to the full text of publications deemed
potentially relevant after the level 1 screening to determine the final included studies. A PRISMA
flow diagram of included and excluded studies is presented in Figure 22.
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Figure 22: PRISMA diagram for systematic literature review of health utility in advanced or metastatic
NSCLC (search cut-off 10t" March 2015)

Identification

Title/Abstract Screening

Full-Text Screening

Records identified through database searches
N =4750
2770 from Embase, 1680 from Medline and Medline

In-Process, 196 from NHS EED, 24 from HTA, 28 from

HEED, 39 from CEA registry, 3 from PROQOLID,
10 from NICE

v

Articles after de-duplication and included in
title/abstract screening
N=3164

Articles included in full-text screening
N=162
114 published studies, 48 conference abstracts

v

Number of studies included: N=11
(14 full-text articles or conference abstracts)

- 9 full-text articles and 1 conference abstract linked

to 7 studies

- 4 conference abstracts

>

>

Abstracts excluded (Level I)

- Duplicates (N=8)

- Ineligible study population!!! (N=734)
- Ineligible study design™ (N=2249)

- Ineligible outcomes™ (N=10)

- Ineligible health states™ (N=1)

- Abstract not in English (N=0)

Articles excluded (Level II)

- Duplicates (N=3)

- Ineligible study population'! (N=6)

- Ineligible study design'® (N=74)

- Ineligible outcomes™ (N=4)

- Ineligible health states! (N=17)

- Full text not in English (N=1)

- Conference abstracts not linked to any eligible
full-text articles and no adequate data presented®
(N=43)

The electronic database search identified 4,750 potentially relevant articles. Following de-

duplication and application of the inclusion and exclusion criteria during level 1 screening, 162
studies were selected for full text review. A total of 11 unique studies met the met the eligibility
criteria and were included in the review for extraction.

Full details of the included studies are presented in Error! Reference source not found..

Of these included studies, there were two studies identified as providing utility values that were
most appropriate for select inputs within the model. These included utility decrements associated
with specific adverse events in a given health state and a utility estimate for the progressive
disease health state. These literature-derived utility values are summarised in Table 54.

Table 54: Utility inputs from published literature used in the economic evaluation

Source

Utility
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Chouaid (2013)(13) Third/fourth-line progressive disease
Mean: 0.46
Standard deviation: 0.38

Nafees (2008)(38) Health states:

e Progressive: 0.473

Responding: 0.673 (PR: 0.67, CR: 0.85)
Stable: 0.653

End of life: 0.35

Death: 0.00

By health states and adverse events:

e Responding + diarrhoea: 0.626
Responding + fatigue: 0.599
Responding + febrile neutropenia: 0.582
Responding + hair loss: 0.628
Responding + nausea/vomiting: 0.624
Responding + neutropenia: 0.583
Responding + Rash: 0.640

Stable + fatigue: 0.580

Stable + febrile neutropenia: 0.563
Stable + hair loss: 0.608

Stable + nausea/vomiting: 0.605
Stable + neutropenia: 0.563
Stable + diarrhoea: 0.606

Stable + Rash: 0.621

Comparison of literature-derived and trial-derived utilities

Health state utilities were available from both the ASCEND-2 study (see Section 5.4.2) and the
identified literature (see Table 54).

544 Adverse reactions
Adverse events were incorporated into the health economic model as described in Section 5.3.5.
The systematic literature review for HRQL data captured three studies which have looked at the

impact of adverse reactions for patients with advanced or metastatic NSCLC. These studies are
summarised in Table 55 below.

Table 55: Identified studies providing HRQL data on adverse reactions

Study Doyle Lewis Nafees(38)

Country United Kingdom United Kingdom United Kingdom

Year of 2008 2010 2008

Publication

Form of Full Text Full Text Full Text

Publication

Population General public (n=101) | General public (n=154) | General public (n=100)
Sampled

Measurement | Standard gamble EQ-VAS Standard gamble
Instrument
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Utility

Utility scores adjusted
for average population
age, gender, and EQ-
5D VAS score

Disease state
(symptoms): Utility
value

Treatment response
(no additional
symptoms): 0.712
Stable disease (no
additional symptoms):
0.626

Stable disease (cough):

0.580

Stable disease
(dyspnoea): 0.576
Stable disease (pain):
0.557

Stable disease (cough,
dyspnoea, and pain):
0.461

Health states
Progression free (oral
therapy): 0.451
Progression free (IV
therapy): 0.426
Disease progression:
0.217

Adverse events
Rash: 0.4

Diarrhoea: 0.32
Fatigue: 0.426
Anorexia: 0.426
Grade 4 neutropenia:
0.32

Febrile neutropenia:
0.19

Nausea: 0.32
Infection: 0.426
Stomatitis: 0.32
Neuropathy: 0.31

By Health states
Responding: 0.673
Stable: 0.653
Progressive: 0.473
End of life: 0.35
Death: 0.00

By health states and
adverse events
Responding +
diarrhoea: 0.626
Responding + fatigue:
0.599

Responding + febrile
neutropenia: 0.582
Responding + hair loss:
0.628

Responding +
nausea/vomiting: 0.624
Responding +
neutropenia: 0.583
Responding + Rash:
0.640

Stable + fatigue: 0.580
Stable + febrile
neutropenia: 0.563
Stable + hair loss:
0.608

Stable +
nausea/vomiting: 0.605
Stable + neutropenia:
0.563

Stable + diarrhoea:
0.606

Stable + Rash: 0.621

Doyle et al. was a UK standard gamble study capturing society utility scores for advanced

NSCLC and specific adverse events. Health states were developed by adapting existing health
states descriptions for metastatic lung cancer and were validated by five lung cancer clinicians
through interviews. Using standard gamble method, the study gathered utility data from 101
members of the general public in U.K. for responding disease (i.e., disease that is responding to
treatment and shows no additional symptoms) and stable disease, as well as cough, dyspnea,
pain, or no additional severe symptoms on a VAS rating scale. EQ-5D and EQ-VAS scores were
also collected from the general population.

Lewis et al. was a UK cost-effectiveness study comparing erlotinib with docetaxel as second-line
treatment for advanced NSCLC. The utility data was collected from 154 members of the general
population using EQ-VAS. Utility scores for progression-free were reported for oral therapy and
intravenous therapy, respectively. Scores for progression health states and significant adverse
events, including rash, diarrhea, fatigue, anorexia, grade 4 neutropenia, febrile neutropenia,
nausea, infection, stomatitis, and neuropathy, were reported in general without differentiating
route of administration.

Nafees et al. was a study eliciting UK societal based utility values for NSCLC patients receiving
second line therapies and different grade 3/4 toxicities commonly associated with chemotherapy
treatments.(38) Health states were generated by literature review and exploratory interviews with
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oncology experts and were validated by oncology experts, psychometric experts. Utilities for
responding disease with no toxicity, stable and PD states, and adverse event including
neutropenia, febrile neutropenia, fatigue, nausea and vomiting, diarrhea, hair loss, and rash were
obtained from 100 members of the general public in UK using the Standard Gamble (SG)
method.

All the above studies clearly demonstrate the detrimental impact of adverse reactions on
patients’ overall HRQL.

The HRQL data collected in the ASCEND-1 and ASCEND-2 trials capture the adverse events of
ceritinib. As for BSC, no disutilities associated with any adverse events are associated to it.

545 Health-related quality-of-life data used in cost-effectiveness analysis

The model assigns the same utility level in the two health states irrespective of the treatment
arm. As the ASCEND-trials are single-arm studies, for the PF health state, patients on BSC (no
active treatment) are assumed to experience the same utility as patients on ceritinib. The utility
values derived from the mapping exercise for the progression free health state were also applied
for the BSC arm only of the model. This is likely to be a conservative assumption. It is important
to note that the values derived from the mapped exercise of the patient-reported outcomes
values from the ASCEND-2 study for the progression free health state are in line with the findings
of Blackhall et al, that reports the baseline utility for patients on docetaxel is 0.67 at baseline and
0.66 overall. As a consequence, by using the utility from the ASCEND-2 trial also for patients on
docetaxel in the scenario analysis on the composite comparator we are overestimating their
HRQL in the progression free health state.

Trial-based utility values for the PD health state were not used in the model, as these values
were considered to be too high, following discussion with a clinical expert. This is because in the
ASCEND trials the patient-reported outcomes data were collected from patients at the time they
had been just diagnosed as having progressed (on the basis of the RECIST criteria), and thus
when the impact of the progressing disease on their HRQL had been minimal. There was no
follow-up for these patients at the later stages of the disease progression. In order to adequately
capture the impact of disease progression on patients’ HRQL in the economic model, evidence
from published literature was used, specifically the paper by Chouaid et al (2013) — see Section
5.4.3.(13) The study meets the NICE reference criteria in that it uses EQ-5Ds as instrument, with
tariff from the UK general public. In addition, the study reports utility levels by line of treatment
(up to 3 line of treatment) for advanced NSCLC patients. In addition, the clinical stage at time of
survey reported that 17.9% of patients were in stage Illb and the remaining 82.1% in stage IV:
this is in line with the findings of literature on ALK+ NSCLC, which states that the ALK-mutation
is more commonly found in stages Illb or IV of the disease (Gerber et al, 2010).

In a scenario analysis, utilities from Chouaid adjusted for response state are used for the
progression free health state.(13)

Disutilities for adverse events are taken from Nafees et al. (2008).(38)

Utility values used in the cost-effectiveness analysis are summarized in Table 56.

Table 56: Summary of utility values used for cost-effectiveness analysis

State Utility value: | Standard Reference in Justification
mean error submission
(section and
page number)

Health states

Progression free F Section 5.4.1 Utility based on
(whether on ceritinib F mapped PRO

or BSC) values from the
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ASCEND-trials
were used for
the progression
free, in order to
capture the
appropriate
population of
the submission.

Progressive disease | 0.460 0.12 Utility based on

(whether on ceritinib published

or BSC) evidence was
used as the

trial-based utility
for progressive
disease was
considered as
too high after
validation with
clinical expert

Adverse reactions

Nausea -0.04802 0.01618 Nafees et al
(2008)(38)
Diarrhoea -0.0468 0.01553 Nafees et al
(2008)(38)
Neutropenia® -0.08973 0.01543 Nafees et al
(2008)(38)
Febrile neutropenia® -0.09002 0.01633 Nafees et al
(2008)(38)
Fatigue* -0.07346 0.01849 Nafees et al
(2008)(38)

HS, health state; AR, adverse reaction

*Included in the scenario analysis involving the composite comparator only

5.5 Cost and healthcare resource use identification, measurement
and valuation

551 Resource identification, measurement and valuation studies

An update of an existing systematic review for costs and resource use conducted for the
crizotinib NICE submission in ALK+ NSCLC was carried out to identify potentially identify
relevant studies reporting costs and resource use. This is because the resource use estimates
are likely to be similar to those that would be required for ceritinib. Full details of the methodology
used to update the existing systematic review and the articles identified in the previous review
are presented in Error! Reference source not found..

The existing crizotinib systematic review was conducted on 13" June 2012. The review update
was conducted on the 13" May 2015.

The following databases were searched from 13th June 2012 to 13" May 2015:

MEDLINE (Ovid)

MEDLINE In-Process Citations (Ovid)

EMBASE (Ovid)

EconLit (EBSCO)

The NHS Economic Evaluation Database (NHS-EED)
The Health Technology Assessment (HTA) Database
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Inclusion and exclusion criteria used to identify potentially relevant articles in the review update
are summarised in Table 57 below. These were in line with the eligibility criteria that were applied
in the previous crizotinib systematic review.

Table 57: Inclusion and exclusion criteria used to identify potentially relevant articles

Cost and Resource use associated with advanced or metastatic

lung cancer
o Participants e Adult patients with metastatic or
E advanced lung cancer
-‘E’ Interventions e Any
c Comparators e Any
'§ Outcomes e Costs and resource use from a UK NHS
5 perspective
£ Study design e Any

Exclusion criteria Not in humans

¢ Not English-language

¢ Not in metastatic/advanced lung cancer

o Not UK-specific

o Not a public health care perspective

e Publications/studies published prior to
June 2012

e Non-primary publications/studies
published since June 2012, but which
present only costs and resource use
data previously published prior to June
2012

The electronic database search identified 270, which following deduplication and date restriction
(13t June 2012 to 13™" May 2015), 204 were screened based on title + abstract (Figure 23). On
the reapplication of the inclusion criteria, 154 title + abstracts were excluded and therefore 50 full
text papers were further screened for inclusion, of which 32 were excluded. Therefore, 18 studies
were included in the updated systematic review, although none were deemed relevant for this
submission. The list of all included studies is presented in Error! Reference source not found.

Figure 23: PRISMA flow diagram of number of journal articles identified and included at each stage of the
Cost and Resource Use Review Update
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Records identified through database
searches (15 May 2015): 270
MEDLINE & MEDLINE In-Process: 37

+« Embase: 90
+ NHS-EED & HTA: 20
« EconlLit: 123
Excluded: 65
Published prior to June 2012: 31 <

Duplicates: 35

h
Titles/abstracts screened: 204

Excluded: 154
+ Not advanced or metastatic lung
cancer: 65
« Not relevant to cost & resource use: 53
+ Not UK or NHS perspective: 34
« Other — Not in the English language: 2

r 3

v
Full texts screened: 50

Excluded: 32

+ Not advanced or metastatic lung <
cancer: 9

+ Not relevant to cost & resource use: 13
Not UK or NHS perspective: 2

+ Secondary publications containing only
data from the literature published prior
to June 2012: 5

+ Full text not available: 3

Y

Included in the systematic literature
review: 18

55.2 Intervention and comparators’ costs and resource use

When estimating monthly drug costs, the following costs were considered: unit drug costs,
dosing, proportion of planned dose consumed, and drug administration costs.

Ceritinib will be available as 3 packages of 50 capsules (each 150 mg). Unit drug costs (costs
per package) for crizotinib were obtained from the British National Formulary (BNF), using the
published price for 150 mg.(95) The dose schedule of ceritinib was in line with the SmPC.(7, 96)

The base case input accounted for patients who may not take the full course of doses due to
dose interruption or reduction associated with AEs, or non-compliance. The dose intensity for
ceritinib (_) was based on the weighted average of the mean relative dose
intesitises from the ASCEND-1 and ASCEND-2 trials.(11, 14) Drug delivery costs were assumed
to be zero for ceritinib as it is orally administered. The acquisition costs associated with treatment
are presented in Table 58 (cost per month - dose intensity applied).

The dose intensity for the scenario analysis involving docetaxel was assumed to be 92.6%,
based on the PROFILE 1007 trial which compared crizotinib with intravenous chemotherapy
(docetaxel or pemetrexed).(15) The time-varying proportion of patients receiving treatment with
docetaxel followed by BSC was estimated by a parametric projective survival model using
exponential function. The parameter of the distribution (rate parameter, A) was estimated based
on a median treatment duration of 2.76 months (4 cycles, every 3-weeks) established from
clinical expert opinion (see Section 5.3.6).
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The unit cost of docetaxel was obtained from the Electronic Market Information Tool (eMIT) using
code DHCO029, which provides mean product prices for generic medicines drawn from
information from around 95% of NHS Trusts (DH, 2011). The dose schedule for docetaxel was
obtained from European Medicines Agency (EMA) drug label.[83] The cost of outpatient
parenteral administration was included for docetaxel as a drug delivery cost for IV treatments.
The unit costs of drug delivery for docetaxel were obtained from NHS reference costs 2013-
2014.(18) According to the EMA labels, dexamethasone is also required for administering
docetaxel; Piriton and paracetamol were included as per their inclusion in TA296 for
crizotinib.(19) The dosing schedule of the pre-medications for docetaxel followed EMA labels and
TA296. Please see Table 58 for a summary of the docetaxel unit costs.

Table 59 presents the inputs for docetaxel delivery costs and chemotherapy pre-medicine costs.
In a further scenario analysis, patients would receive ceritinib until discontinuation followed by
BSC. The same time-varying proportion of such patients was estimated by using exponential
function. Durations of treatments for these patients were estimated to be a median of 1.6 months
based on ASCEND-2 (median duration of exposure minus median time to progression).(9)

Table 58: Unit costs associated with the technology in the economic model

Items Ceritinib Docetaxel 2 (scenario analysis)
Recommended dose 22,500 mg [750 mg orally once daily] 192 mg [75 mg/m? once every cycle]
(per cycle)

Cycle length One month
21 days
Unit costs £4,923.45 for 3 packs of 50 caps

£25.73 for 20 mg/mL vial, 4mL

Cost per month - dose £4.,076.62

intensity applied (base £68.07

case)

Cost per month - dose £4,995.25

intensity not applied £74.59

(scenario analysis) [£25.73*2%(365.25/12)/21]
Treatment duration Until disease progression NA

(base case)

Treatment duration 1.6 months post progression 2.76 months followed by BSC

(scenario analysis)

@ The average body surface area was considered to be 1.79m?

Table 59: Administration costs for docetaxel (for scenario analysis)

Resources Frequency Unit cost Reference

Deliver simple Parenteral One time for the first £225.26 National Schedule of
Chemotherapy at first month Reference Costs
attendance Year: 2013-14,
Deliver subsequent 1 per chemotherapy £320.35 SB12Z (18)
elements of a chemotherapy | cycle (21 days)
cycle
Deliver exclusively oral One per cycle £156.68
chemotherapy
Dexamethasone Dexamethasone 16 mg * | £42.30 (2mg/5mL; 150 mL) | Crizotinib

3 days per £48.34 per month submission, expert

chemotherapy cycle (21 [((42.30/60)*16*3)/21*30] opinion (resource

days) use), BNF (unit cost)
Piriton 4 mg per chemotherapy | £1.62 (28 tablets, 4 mg)

cycle (21 days) £0.08 per month

[(1.62/28)/21*30]

Paracetamol 500 mg x2 per £20.00 (500mg/5mL, 150

chemotherapy cycle (21 mL)

days) £1.90 per month

[(20/15)/21*30]

Total cost per month, docetaxel administration
First month £733.23
Subsequent month £507.97
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Table 60 presents total drug acquisition and administration costs for each treatment. The drug
and drug administration costs for the BSC (no active treatment) comparator were assumed to be
zero as patients in this arm are not treated with active drug therapies.

Table 60: Total costs (£) associated with the technologies in the economic model

ltems Ceritinib Docetaxel
(scenario analysis)

Mean cost of technology treatment per month 4,076.62 68.07

Administration cost, per month (first month) 0 (oral route of 733.23
administration)

Administration cost, per month (subsequent months) 507.97

Total (first month) 4,076.62 801.31

Total (subsequent month) 576.05

5.5.3 Health-state unit costs and resource use

Pre-progression costs

Costs associated with the pre-progression state included healthcare provider’s visit costs (ie.,
cancer nurse visits, outpatient visits, general practitioner [GP] visits), and laboratory test and
procedure costs (ie., complete blood count, computerized tomography [CT] scan, X-ray, and
serum chemistry). Resource assumptions for routine medical management in the progression-
free disease state were derived from TA162 and TA258.(16, 17) These estimates were
considered to be the most appropriate estimates available in the literature, as they have been
presented in previous NICE submissions and hence assessed by the NICE ERGs and appraisal
committees. (16, 17) Although the estimates do not specifically focus on patients with an ALK
mutation, they are applicable for patients with NSCLC receiving second-line treatment with an
oral agent.

The unit cost for a GP visit was obtained from PSSRU 2013-2014 (per patient contact lasting
17.2 minutes, including direct care staff costs, without qualification costs).(97) The unit cost for
palliative radiotherapy was based on the cost reported by and inflated to 2014 GBP.(97, 98) For
other types of resource use, unit costs were obtained from NHS reference costs 2013-2014.(18)
The monthly frequencies of resource use were based on expert panel opinion reported in
TA296.(19) Total pre-progression costs per patient per month were estimated to be £180.88
(Table 61).

Post-progression costs

Costs associated with post-progression state included healthcare provider’s visit costs (ie.,
cancer nurse visits, outpatient visits, and GP visits), medications (i.e., steroids, nonsteroidal anti-
inflammatory drugs (NSAIDs), morphine, bisphosphonate, and dietary supplements), and
laboratory tests and procedure costs (i.e., complete blood count, serum chemistry, CT scan,
home oxygen, and X-ray). Resource utilisation assumptions for routine medical management in
the progressive disease state were derived from TA162 and TA258.(16, 17) The unit cost for
palliative care physician and the unit cost for GP visits were obtained from PSSRU 2013-
2014.(97) The unit cost for terminal care was based on the cost reported by Coyle et al.and
inflated to 2014 GBP.(97, 98)

The unit costs (cost per package) for post-progression medications (as above) were obtained
from BNF April 2015.(95) The monthly usage were based on expert panel opinion reported in
TA162.(16) Total post-progression costs per patient per month were £313.70. (Table 61).

All post-progression costs were applied for the entire time patients were in PD state, regardless
of the treatment they received before progression.
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Table 61: List of health states and associated costs in the economic model

Health states

Items | Frequency

Unit cost (£)

| Reference in submission

Stable disease

Physician visits

Outpatient visit 0.75 visits per month

143.04

Expert panel (resource use); Schedule of Reference
Costs, all NHS trusts and NHS foundation trusts -
WFO01A, Non-Admitted Face to Face Attendance,
Follow-up, 370 - Medical Oncology (unit costs)

GP visit 10% of patients

56.00

Expert panel (resource use); PSSRU 2013-2014
general practitioner unit cost per patient contact lasting
17.2 minutes, including direct care staff costs, without
qualification costs (unit costs)

Cancer nurse 20% of patients 1 per

month

64.51

Expert panel (resource use); Schedule of Reference
Costs, all NHS trust and NHS foundation trusts - Other
Currencies Data, N10AF - Specialist Nursing - Cancer
Related, Adult, Face to face (unit costs)

Tests and procedures

Complete blood count 0.75 per month

3.00

Expert panel (resource use); Schedule of Reference
Costs, directly accessed pathology Services, DAPS05-
Haematology (unit costs)

Serum chemistry 0.75 per month

Expert panel (resource use); Schedule of Reference
Costs (unit costs), directly accessed pathology
Services, DAPS04 - Clinical Biochemistry

CT scan 30% patients 0.75 per
month

132.24

Expert panel (resource use); Schedule of Reference
Costs, total HRG data, RA13Z - Computerised
Tomography Scan, three areas with contrast (unit
costs)

X-ray 0.75 per month

29.60

Expert panel (resource use); Schedule of Reference
Costs, total HRG data, DAPF - Direct Access Plain
Film (unit costs)

Total cost per month, Stable disease

£180.88

Progressive disease

Physician visits

Outpatient visit 1 visit

143.04

Expert panel (resource use); Schedule of Reference
Costs, all NHS trusts and NHS foundation trusts -
WFO01A, Non-Admitted Face to Face Attendance,
Follow-up, 370 - Medical Oncology (unit costs)

Cancer nurse 10% patients (1 visit)

64.51

Expert panel (resource use); Schedule of Reference
Costs, all NHS trust and NHS foundation trusts - Other
Currencies Data, N10AF - Specialist Nursing - Cancer
Related, Adult, Face to face (unit costs)

GP visits 28% patients (1 visit)

56.00

Expert panel (resource use); PSSRU 2013-2014
general practitioner unit cost per patient contact lasting
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17.2 minutes, including direct care staff costs, without
qualification costs (unit costs)

Tests and procedures

Death

Complete Blood Count All patients, 1 per month 3.00 Expert panel (resource use); Schedule of Reference
Costs, directly accessed pathology Services, DAPS05-
Haematology (unit costs)
Serum chemistry All patients, 1 per month 1.18 Expert panel (resource use); Schedule of Reference
Costs (unit costs), directly accessed pathology
Services, DAPS04 - Clinical Biochemistry
CT scan 5% of patients, 0.75 per 132.24 Expert panel (resource use); Schedule of Reference
month Costs, total HRG data, RA13Z - Computerised
Tomography Scan, three areas with contrast (unit
costs)
X-ray 30% of patients, 0.75 per 29.60 Expert panel (resource use); Schedule of Reference
month Costs, total HRG data, DAPF - Direct Access Plain
Film (unit costs)
Home oxygen 20% of patients, 1 per 194.00 Expert panel (resource use); Schedule of Reference
month Costs (unit costs),total HRG data, DZ33Z - Hyperbaric
Oxygen Treatment
Medications
Steroids (dexamethasone) 80 [50% of patients, 0.5mg | 0.35 Expert panel (resource use); BNF (unit costs) Oral
X 160] solution, 2 mg/5 mL, 150-mL = £42.30
NSAIDS 18 [30% of patients, 200mg | 0.08 Expert panel (resource use); BNF (unit costs) Aspirin,
x 60] Tablets, 75 mg, 56-tab pack = £1.58
Morphine 5.25 [75% of patients, 7.07 Expert panel (resource use); BNF (unit costs)
60mg x 7] Morphine Sulfate (Non-proprietary), Intravenous
infusion, morphine sulfate 1 mg/mL, 50-mL vial =
£5.89
Bisphosphonate (alendronate) | 2.10 [7.5% of patients, 5mg | 0.41 Expert panel (resource use); BNF (unit costs)
x 28] Alendronic acid (Non-proprietary, Oral solution, 70
mg/100 m,4 x 100-mL = £22.80
Dietary supplement 8 [40% of patients, 350g x 3.30 Tarceva (erlotinib) NICE submission (resource use and
20] unit costs)
Total cost per month, Progressive disease £ 313.70
Terminal care Cost applied only once 6,079.40 Coyle D, Small N, Ashworth A et al. (1999). Costs of

palliative care in the community, in hospitals and in
hospices in the UK. Critical Reviews in
Oncology/Hematology.32 (2): 71-85. The costs were
inflated to 2014 GBP.

Total cost per month, Death

£ 6,079.40
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| Abbreviations: GP, general practitioner; NSAID, nonsteroidal anti-inflammatory drug
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554 Adverse reaction unit costs and resource use

Determination of adverse events for inclusion in the model is described in Section 5.3.5.

Clinical opinion was sought in order to ascertain the type of treatment that these AEs would
require.

The AE costs for the lab abnormalities (ALT elevation, AST elevation, blood alkaline
phosphatase increase) were assumed to be zero as they would be managed by dose reductions
or interruptions as per SmPC of ceritinib. The cost of managaing fatigue was also assumed to be
zero. The costs of managing nausea and diarrhoea were based on the the day case costs for
PA28A (Feeding Difficulties and Vomiting, with CC Score 1 370 Oncology) and PA21A
(Infectious or Non-Infectious Gastroenteritis, with CC Score 1+ 370 Oncology) from the NHS
reference costs 2012/2013.(99) Adverse event costs were taken from the 2012/13 reference
costs as these provided relevant HRG groups for adverse events included into the economic
model.

For the scenario analysis including adverse events associated with docetaxel, the cost assigned
to the medical management of neutropenia induced by chemotherapy was based on the
calculations presented in TA296 (page 205) and summarised in the Table 62 below:(19)

Table 62: Resource use and unit costs associated with chemotherapy-induced neutropenia

Item Resource use Unit cost Cost (£) Reference
(£)

Neutropenia Net price for GeSF - 1-mL | £210.84 18.1%*£210.84 BNF

(chemotherapy vial = £52.71. =£38.16 Neupogen® (Amgen) ,

induced) Treatment assumed to be Injection, filgrastim 30
delivered for 4 days (3 millionunits
to 5 days) based on (300 micrograms)/mL
expert opinion

The clinical expert consulted by the ERG for TA296 agreed that chemotherapy-induced
neutropenia requires treatment consisting of granulocyte colony stimulating factor (G¢cSF) for
approximately 3 to 5 days.(19) In the same appraisal, the clinical advisor to the ERG also
reported that neutropenia induced by the use of ceritinib would not require treatment as it could
be managed by dose reduction or by interruption of treatment. Therefore, the same assumption
was considered appropriate for modelling Neutropenia AE in this submission.

The cost of febrile neutropenia was taken from NHS reference costs (PA45Z), which provides a
cost of £5,993.03 for treatment of febrile neutropenia with malignancy. The model considered
there to be no cost associated with a fatigue adverse event.

Within the model, patients incurred a one-time cost for the management of AEs. Table 63 below
summarises the unit costs used in the model for each included AE.

Table 63: Costs associated with each AE (>5% of patients receiving any treatment)

Grade 3/4 adverse AE cost Notes
events (AEs) (2014 GBP)

Neutropenia £38.16 NICE TA296; Pfizer submission(19)

Febrile neutropenia | £5,993.03 PA45Z, febrile neutropenia with malignancy

555 Miscellaneous unit costs and resource use

No miscellaneous unit cost or resource were incorporated.
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5.6 Summary of base-case de novo analysis inputs and assumptions

5.6.1 Summary of base-case de novo analysis inputs

Table 64 provides a summary of all the variables included in the de novo economic model.

Table 64: Summary of variables applied in the economic model

Variable

Value

Measurement of uncertainty and
distribution: CI/SE (distribution)

Reference to
section in
submission

Patient characteristics

Starting Age 52 Not varied in sensitivity analyses Section 4.11.8
Ceritinib, OS

Parameter Value SE Covariance 1 Covariance 2

Weibull constant | 0.0266 0.2493 0.0621 Section 5.3
Weibull p 1.1474 0.0917 -0.0213 0.0084

log logistic 0.0560 0.0976 0.0095

constant

log logistic 0.7662 0.0602 0.0026 0.0036

gamma

Gompertz 0.0312 0.1625 0.0264

constant

Gompertz 0.0302 0.0182 -0.0025 0.0003

gamma

log normal 2.9589 0.1182 0.0140

constant

log normal sigma | 1.4708 0.1020 0.0066 0.0104

exponential 0.0386 0.0905

constant

Ceritinib, PFS

Parameter Value SE Covariance 1 Covariance 2

Weibull constant 0.0632 0.1723 0.0297 Section 5.3
Weibull p 1.1887 0.0695 -0.0109 0.0048

log logistic 0.1447 0.0677 0.0046

constant

log logistic 0.6336 0.0374 0.0003 0.0014

gamma

Gompertz 0.0871 0.1159 0.0134

constant

Gompertz 0.0182 0.0164 -0.0015 0.0003

gamma

log normal 1.9263 0.0721 0.0052

constant

log normal sigma | 1.1253 0.0591 0.0010 0.0035

exponential 0.0961 0.0714

constant

BSC (no active comparator), OS

Parameter Value SE Covariance 1 Covariance 2

Weibull constant 0.2852 0.2913 0.0849 Section 5.3
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Weibull p 0.8246 0.1263 -0.0272 0.0160

log logistic 0.4181 0.2341 0.0548

constant

log logistic 0.7538 0.1223 0.0024 0.0150

gamma

Gompertz 0.3628 0.2644 0.0699

constant

Gompertz -0.1690 0.0736 -0.0130 0.0054

gamma

log normal 0.9337 0.2325 0.0541

constant

Log normal 1.2798 0.1857 0.0049 0.0345

sigma

exponential 0.2085 0.1961

constant

BSC (no active comparator), PFS

Parameter Value SE Covariance 1 | Covariance 2

Weibull constant | 0.2393 0.1111 0.0124 Section 5.3

Weibull p 1.2814 0.0620 -0.0054 0.0038

log logistic 0.4864 0.0475 0.0023

constant

log logistic 0.4226 0.0249 0.0001 0.0006

gamma

Gompertz 0.3366 0.0922 0.0085

constant

Gompertz 0.0128 0.0253 -0.0016 0.0006

gamma

log normal 0.7285 0.0538 0.0029

constant

Log normal 0.8085 0.0395 0.0001 0.0016

sigma

exponential 0.3470 0.0688

constant

Utility

Variable Value SE (beta) Reference to
section in
submission

Utility for Section 5.4.5

progression-free | [ NEEEEEEE ]

disease

Dy for I I

response

Utility for

progressive 0.460 0.12

disease

Overall response rates

Variable Value SE (beta) Reference to
section in
submission

Ceritinib ] 0.1 * value Section
4.11.10
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(ORR pooled

across
ASCEND-2
and ASCEND-
1)

BSC (no active 0.9% 0.1 * value This value

comparator) represents the
average of the
response rates
in the two
relevant
identified
studies.(12,
100)

Safety

Grade 3/4 Value SE (beta) Reference to

adverse events section in

(AEs) =2 5% submission

ALT elevation ] 0.1 * value Section 4.14.3

AST elevation ] 0.1 * value

Diarrhoea ] 0.1 * value

GGT elevation ] 0.1 * value

Nausea ] 0.1 * value

Costs

Variable Value SE (gamma) Reference to
section in
submission

Drug acquisition costs

Ceritinib, cost per | £4,076.62 n/a — assumed to be fixed Section 5.5.2

month (including

dose intensity)

Medical management costs

Pre-progression £180.88 0.1 * value Section 5.5.3

medical cost

Post-progression | £313.70 0.1 * value

medical cost

Terminal care £6,079.40 0.1 * value

costs (one-off)

Abbreviations: ALT, alanine transaminase; AST, aspartate aminotransferas; CT, computerised tomography; GP, general
practitioner; NSAID, nonsteroidal anti-inflammatory drug; OS, overall survival; PFS, progression-free survival

5.6.2 Assumptions

Table 65 provides a list of all assumptions used in the de novo economic model with a
justification of each assumption.

Table 65: Lists of assumptions

Assumptions

Assumption description

Justification

Time horizon

10 years (lifetime)

A 10 year time horizon reflects the
expected life expectancy of ALK-
positive NSCLC patients after second-
line treatment and enables the
analysis to capture all relevant health
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consequences and costs.

Pooled data on
PFS and OS from
ASCEND-1 and -2

In the base case analysis the
effectiveness of ceritinib (PFS
and OS) is based on pooled
data from the ASCEND-1 and -2
trials.

The use of pooled data from the
ASCEND-1 and -2 trials provides a
broader sample size which enables a
more reliable assessment of the PFS
and OS in this patient population.

The patient populations in ASCEND-1
and -2 populations are sufficiently
similar to be pooled (see Section
4.11.8).

OS data from Ou
et al.are assumed
to reflect OS
trends in patients
continuing
treatment after
disease
progression.(1)

PFS data from
Shephard et al.
are assumed to
reflect PFS trends
in patients
continuing
treatment after
disease
progression.(12)

Data on overall survival and
progression free survival for
patients with advanced ALK-
positive NSCLC receiving BSC
beyond initial disease
progression were estimated by
applying parametric functions to
survival data (K-M) from
published clinical trials

Since there are no head to head
studies comparing ceritinib with BSC
in ALK-positive NSCLC patients it was
necessary to use published sources
to predict PFS and OS for BSC and
systematic therapy ALK-positive
NSCLC patients

Adverse Events

All treatment-related adverse
events of grade 3/4 with an
incidence of equal to or greater
than 5% were included in the
base case.

As assumed in a previous NICE HTA
(TA 296) in ALK-positive NSCLC
patients.(19)

Scheduling and
duration of AEs

AEs only occur in the first month
of treatment and are assumed to
last for 1 model cycle (one
month).

AEs are applied as one-time events
(as the severity of grade 3/4 AEs
means they are likely to be dealt with
immediately, with treatment being
discontinued if not resolved)

Disutility due to
AEs

Disutility due to adverse events
are not included in the base
case analysis

The base case analysis uses utility
values mapped from the EORTC
QLQ-C30 from the ASCEND-2 trial for
the progression free which already
account for the reduced quality of life
due to AEs.

Assumptions relating

to the scenario analysis exploring the

composite comparator

Systemic therapy

The economic analysis assumes

Based on the National Chemotherapy
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in patients with
advanced ALK-
positive NSCLC

that all patient with advanced
ALK-positive NSCLC receiving
systemic therapy would be
receiving docetaxel

Algorithm for NHS England for
NSCLC docetaxel is the systemic
therapy of choice in patients with
advanced ALK-positive NSCLC.(66)

BSC plus systemic
therapy PFS

PFS with BSC plus systemic
therapy is assumed to be equal
to PFS with BSC alone

Since there is no published evidence
on the PFS of patients receiving BSC
with systemic therapy, the base case
analysis assumes similar efficacy
(PFS) between BSC and BSC plus
systemic therapy (although BSC plus
systemic therapy has been shown to
result in significantly higher 1-year
survival rates compared with BSC

only.(1)

Body surface area

The average body surface area
was considered to be 1.79 m2.
This was used to calculate the
monthly cost for intravenous
docetaxel.

Obtained from a UK study reporting
the average BSA in adult cancer
patients in UK.(101)

survival

Abbreviations: AE, adverse event; ALK, anaplastic lymphoma kinase; ALT, alanine transaminase; AST, aspartate
aminotransferase; BSA, body surface area; BSC, best supportive care; DSU, Decision Support Unit; NICE, The National
Institute for Health and Care Excellence; NSCLC, non-small cell lung cancer; OS, overall survival; PFS, progression-free

5.7

Base-case results

Table 66 presents the base-case results for ceritinib vs. BSC (no active treatment). Ceritinib was

found to be more costly (£59,155 vs. £7,203) but also more effective (1.08 QALY vs. 0.25 QALY)

compared to BSC (no active treatment) resulting in an incremental cost-effectiveness ratio
(ICER) per QALY of £62,456.

571

Table 66: Base-case results

Base-case incremental cost effectiveness analysis result

Technologies Total costs | Total Total Incremental | Incremental | Incremental | ICER (£)
(£) LYG QALYs costs (£) LYG QALYs incremental
(QALYs)
BSC 7,203 0.42 0.25
Ceritinib 59,155 1.77 1.08 51,952 1.35 0.83 62,456
5.7.2 Clinical outcomes from the model

The clinical outcomes from the model, as compared with the clinical trial results, are summarised

in Table 67.

Table 67: Summary of modelled outcome estimates compared with clinical data, accumulation until last
observation using the AUC method

Outcome Clinical trial result Model result
Ceritinib*

Progression-free survival 9.27 9.19

Overall survival 15.63 15.60
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BSC (no active treatment)*

Progression-free survival 2.84 2.72

Overall survival 5.57 4.77

Abbreviations: OS, overall survival; PFS, progression-free survival

*Ceritinib last observation PFS (21.9 months), OS (24.1 months), "BSC last observation PFS (15.5 month), OS (17.75
months(11, 14))

57.3 Markov traces - survival

The Markov traces for health states are provided in Error! Reference source not found..

574 Markov traces - QALYs

QALYs are accrued by applying QALY weights to health state (progression-free and post-
progressive disease). The Markov traces for health states are provided in Error! Reference
source not found..

575 Disaggregated results of the base case incremental cost effectiveness
analysis

Details of the disaggregated incremental QALYs and costs by health state, and of resource use
predicted by the model by category of cost are summarized in Table 68, Table 69 and Table 70,

respectively.

Table 68: Summary of QALY gain by health state

Health state QALY QALY BSC (no Increment | Absolute % absolute
ceritinib active treatment) increment increment

Progression-free | 0.72 0.16 0.16 0.16 67.6%

survival

Post-progression | 0.36 0.09 0.09 0.09 32.4%

survival

Total 1.08 0.25 0.25 0.25 100.0%

Total numbers may not sum due to rounding errors

Abbreviations: BSC, best supportive care; QALY, quality-adjusted life year

Table 69: Summary of costs by health state

Health state Cost (£) Cost (£) Increment | Absolute % absolute
ceritinib BSC (no active | (£) increment (£) increment

treatment)

Progression-free | 50,517 485 50,033 50,033 96.3%

survival

Post-progression | 2,944 735 2,209 2,209 4.3%

survival

Terminal care 5,694 5,983 -289 -289 -0.6%
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Total 59,155 7,203 51,952 51,952 100.0%
Total numbers may not sum due to rounding errors
Abbreviations: BSC, best supportive care
Table 70: Summary of predicted resource use by category of cost
Item Cost (£) Cost (£) Increment | Absolute % absolute
ceritinib BSC (no (£) increment increment
active (£)
treatment)
Drug and drug 48,304 0 48,304 48,304 93.0%
administration costs
Treatment associated | 69 0 69 69 0.1%
adverse event costs
Pre-progression costs | 2,143 485 1,659 1,659 3.2%
Post-progression costs | 2,944 735 2,209 2,209 4.3%
Terminal Care costs 5,694 5,983 -289 -289 -0.6%
Total 59,155 7,203 51,952 51,952 100.0%

Total numbers may not sum due to rounding errors
Abbreviation: BSC, best supportive care

5.8
5.8.1

Sensitivity analyses

Probabilistic sensitivity analysis

Probabilistic sensitivity analysis (PSA) was conducted to estimate the probability of ceritinib
being cost-effective compared to BSC (no active treatment) at a willingness-to-pay threshold of
£50,000 using a second-order Monte Carlo simulation. The uncertainty in the survival
probabilities was captured through the joint variance-covariance matrix of parameter estimates.
Beta distributions were assumed for utilities of health states. Overall response and adverse
events rates were also varied using beta distributions. All costs (pre-progression, post-

progression and terminal care) were assumed to follow gamma distributions. Drug costs of

ceritinib and BSC (including dose intensity) were not varied in the PSA. A total of 2,000 iterations

were performed with each selected variable drawn randomly and simultaneously adjusted to
calculate an adjusted ICER value. All the pre-specified distributions are detailed in Table 64.

The results of the PSA are presented below using a scatter plot (Figure 24) and a cost
effectiveness acceptability curve (CEAC) (Figure 25).
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Figure 24: Probabilistic sensitivity analyses — scatter plot - ceritinib vs. best supportive care
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Figure 25: Cost-effectiveness acceptability curve for ceritinib vs. best supportive care
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5.8.2 Deterministic sensitivity analysis

In order to test the robustness of the model results, deterministic sensitivity analyses (DSA) were
conducted by varying key variables on the model outcomes. All costs were varied in the range by
125% from the base-case value. Utilities were varied by +10% from the base-case value.
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Alternative discount rates for cost and outcomes were also explored (0%, 6%). The following
variables and lower/upper ranges were used in the deterministic sensitivity analyses (DSA).

Table 71: Variables and ranges explored through deterministic sensitivity analysis

Variable Range Base Case Lower limit Upper limit
Ceritinib drug cost (£) per | +/- 25% 4,076.62 3,057.46 5,095.77
month
Systematic therapy drug +/- 25% 68.07 51.06 85.09
(£) cost per month
Pre-progression medical +/- 25% 180.88 135.66 226.10
cost (£) per month
Post-progression medical | +/- 25% 313.70 235.27 392.12
costs per month (£)
Terminal care (one time) +/- 25% 6,079.40 4,559.55 7,599.25
cost (£)
Utility of stable disease +/- 10% 0.71 0.64 0.78
state with no toxicity (base
case = 10%)
Utility of progressive +/- 10% 0.46 0.41 0.51
disease state (base case
1+ 10%)
Cost (£) of AEs No AEs and 847.57 0 1,695.13
2x base case
value
Discount rate: cost 0%, 6% 3.5% 0% 6%
Discount rate: 0%, 6% 3.5% 0% 6%

effectiveness

Results of the deterministic sensitivity analyses for ceritinib vs. BSC are presented using a
tornado diagram below in Figure 26.

Figure 26: Deterministic sensitivity analyses for ceritinib vs. best supportive care

Deterministic Sensitivity Analysis, Cost per QALY Gained - Ceritinib vs. Best supportive care

Ceritinib drug cost per month (base case + 25%)

Discount rate: effectiveness (0, 6%)

Utility of progressive disease state (base case £ 10%)

- £40,000
£45,000

£50,000

£55,000
£60,000

£80.000

Discount rate: cost (0, 6%)

Utility of progression-free disease state with no toxicity (base .

case + 10%)

Post-progression medical cost (base case + 25%) |

Pre-progression medical cost (base case + 25%)

Terminal care cost (one time) (base case + 25%) !

Cost of AEs (no AE, 2x base case value) |

Base case ICER: £62,456

-+ £65,000

+ £70,000
£75,000

®Low SA value

:High SA value






5.8.3 Scenario analyses
The structural assumptions of the model were tested in scenario analyses. The scenario
analyses covered:

¢ Treatment continuation with active drug therapies after disease progression (BSC +
systemic therapy)

Treatment continuation with ceritinib post-progression

Time horizons (5 and 20 years)

Use of alternative survival distributions to model PFS and OS for ceritinib

Use of different sources of HSUVs

Assumption around PFS for patients on BSC

Assumptions around ceritinib dose intensity, administration costs and systemic therapy
acquisition cost

Table 72: Scenario Analyses — ceritinib vs. best supportive care

Parameter Base case Scenario ICER (£/QALY) | % change
choice analysis from base
case ICER
Base case 62,456
Use systemic therapy | No Yes (assume 30% 63,920
treatment following of patients receive
progression on docetaxel and
crizotinib 70% BSC) 2%
Ongoing treatment No Yes (assume 76,039
with ceritinib post- patients treated
progression for a median
duration of 8.8
months)(9) 22%
Time horizon 10 years 5 years 62,073 -1%
20 years 62,473 0%
PFS function: log logistic Exponential 56,898 -9%
ceritinib Weibull 54,482 -13%
log-normal 62,610 0%
Gompertz 54,793 -12%
OS function: ceritinib | Weibull Exponential 56,997 -9%
Gompertz 67,423 8%
log-logistic 48,393 -23%
log-normal 44,011 -30%
Health state utility Health state | Nafees et al.(38) 66,130 6%
values utility values ' o1 o aid et al. 69,896 12%
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for
progression

(13)

Chouaid et al.with

69,060

free from .
ASCEND-2 82;? adjusted
trial data
adjusted by
ORR 11%
PFS for patients on Asssume Assume no PFS 58,479
BSC patients on for patients on
BSC BSC
experience
PFS -6%
Administration cost Not Included | Include cost for 66,536
for oral ceritinib
chemotherapy administration
until disease
progression 7%
Relative drug As reported | Assumed to be 74,519
intensity - Ceritinib in the 100% for ceritinib
published
trial
(ASCEND-2) 19%
Docetaxel acquisition | eMIT Use BNF cost and 61,678
cost assume 30% of
patients receive
docetaxel and
70% BSC -1%

Abbreviations: BSC, best supportive care; ORR, overall response rate; OS, overall survival; PFS, progression-free survival

5.8.4 Summary of sensitivity analyses results

The model was most sensitive to the assumption around treatment discontinuation with ceritinib
post-progression, assuming no dose intensity for ceritinib and the use of alternative published
utility values. However, overall the model results showed little variation when tested using
different structural assumptions. This gives reassurance that the results that are generated by
the model can be relied upon despite the efficacy data in the model coming from different

sources.

5.9 Subgroup analysis

No subgroups were considered for this cost effectiveness analysis.

5.10 Validation

The model was subjected to pressure testing in order to identify potential errors. An Internal
validation was undertaken by varying an extensive list of inputs and comparing the impact
against expected results. In addition, a detailed testing of the model’s formulas and functionality

was undertaken.

5.11 Interpretation and conclusions of economic evidence

To date, no published data exist on the incremental cost effectiveness of ceritinib. Therefore, it is
not possible to validate or compare these results with previous analyses. The modelled
population from both ASCEND-1 and ASCEND-2 matches exactly the indication for which
ceritinib will be available: the treatment of adults with advanced ALK+ NSCLC previously treated

with crizotinib.
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The main strengths of this evaluation are as follows:

e Data were derived for ceritinib from large clinical trials designed specifically for advanced
ALK-positive NSCLC (Section 4.11).

e The utility data for the PF state was derived directly from the key ASCEND-2 trial using a
mapping algorithm (Section 5.4.2). This dataset is important to the economic analysis as
it the only QoL data collected in this setting for this group of patients. As highlighted in
Section 5.4.1, the quality of life data showed that patient’s QoL was clearly maintained
without worsening over the treatment period with ceritinib.

e Parametric survival curves that were used to extrapolate efficacy data are selected on
the basis of a comprehensive assessment of goodness of fit, internal and external
validations (Section 5.3.4).

e The clinical results predicted by the model are comparable or conservative compared to
those observed in the ASCEND clinical trials (Section 5.7.2). This gives reassurance that
the predicted benefits of ceritinib are not overestimated.

o The scenario analyses conducted clearly show that there is great stability around the
ICERSs generated by the cost-effectiveness analyses, which gives confidence in
determining the most-plausible ICER for decision-making purposes (Section 5.8.3).

The main weaknesses associated with the cost-effectiveness analyses are the lack of an active-
comparator RCT or efficacy data on comparators from a head-to-head study with ceritinib. The
study by Ou et al. (2014) used to inform the naive comparison in the cost-effectiveness model
has limitations linked to the retrospective nature of the analysis, and, more importantly, the
circumstance that patients’ response to BSC or to systemic chemotherapy after disease
progression on crizotinib is due to a range of prognostic factors, rather than actual treatment
effect.

Another weakness, in common with TA296 and the modelling of crizotinib, is a lack of certainty
around treatment duration for therapies used after progression with crizotinib, in terms of both
trial-based data and clinical practice.

Finally, the lack of trial-based utility values (for the PD health state) as well as time-varying utility
values generally, constrains the analysis to assuming generalisability of published data to the
clinical trial data used, and to the UK general patient population. However, this is not uncommon
in NICE appraisals of treatments in oncology.

Key messages/conclusions

Ceritinib is the only licensed treatment option for patients who progress on crizotinib. There are
no other effective treatments options for these patients and ceritinib fulfills a significant unmet
need in this setting. Ceritinib would represent a step-change in the current management of ALK+
NSCLC patients previously treated with crizotinib. This patient group represents a population with
considerable unmet need, for which limited treatment options are available.

Ceritinib is an innovative targeted therapy and has been shown to confer benefits in patients who
have brain metastasis (the majority of patients will have brain metastases in this setting). The
innovative nature of ceritinib has been recognised with the granting of a Promising Innovative
Medicine (PIM) designation by the Medicines and Healthcare Products Regulatory Agency
(MHRA).(20)

Ceritinib has shown that it can also prolong survival without a detrimental impact on quality of life.
The AEs associated with ceritinib are manageable and do not lead to a deterioration in QoL in
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the majority of patients (see Section 4.14 and Section 5.4.1). Ceritinib also fulfills the end of life
criteria (please refer to Section 5.5 for more details).

Given the relative development timelines, there is currently no data on the efficacy of ceritinib
post 1st line crizotinib (i.e. when crizotinib is used upfront, without prior chemotherapy). However,
data from the ASCEND clinical studies clearly demonstrate that the efficacy of ceritinib is better
when used in patients who have fewer previous lines of therapy. It is, therefore, fair to assume, in
the absence of data, that the efficacy of ceritinib post 1st line crizotinib would be at least
equivalent to that seen when ceritinib is used after multiple lines of therapy.

A positive recommendation for ceritinib will provide patients and clinicians with a treatment
option that is the only licensed targeted and effective therapy available in this setting.
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6. Assessment of factors relevant to the NHS and other
parties

6.1 State how many people are eligible for treatment in England.
Present results for the full marketing authorisation or CE marking
and for any subgroups considered. Also present results for the
subsequent 5 years.

The total number of patients who would be eligible to receive treatment with ceritinib in any given
year in England and Wales was estimated at 66 patients (see derivation of eligible patient
numbers in Section 3.1.3 ). In order to estimate the projected number of patients eligible for
treatment with ceritinib over the subsequent 5 years a projected annual increase in incidence of -
0.72% is assumed which reflects the change in the annual incidence of lung cancer cases in the
UK between 1985 and 2009 (based on the same approach as the one used in the crizotinib
manufacturer's submission for TA 296).(19). Table 73 presents the ceritinib projected eligible
patient population for years 1 to 5.

Table 73: Projected eligible patient population

Year 1 Year 2 Year 3 Year 4 Year 5

Patients 66 66 65 65 65
eligible for 3
line treatment

6.2 Explain any assumptions that were made about current treatment
options and uptake of technologies

Currently there are no licensed treatment options available in England and Wales for ALK+

NSCLC patients who have progressed on crizotinib with best supportive care being the only

alternative available. As such it is assumed that all patients (100%) would be receiving BSC in
absence of ceritinib.

6.3 When relevant, explain any assumptions that were made about
market share in England

It is anticipated that ceritinib will achieve a market share of 70% in the first year after introduction
rising to 90% in year 5. The number of patients anticipated to receive ceritinib in each of the next
5 years is presented in Table 74.
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Table 74: Number of patients receiving ceritinib and BSC based on anticipated market share

Year 1 Year 2 Year 3 Year 4 Year 5
Ceritinib market | 70% 75% 80% 85% 90%
share
Patients 46 50 52 55 59
receiving
ceritinib
BSC 20 16 13 10 7

6.4 In addition to technology costs, please consider other significant
costs associated with treatment that may be of interest to
commissioners (for example, administration costs, monitoring
costs and the costs of managing adverse reactions)

The costs included in this analysis include all the direct costs to the NHS associated with the

management of ALK+ NSCLC patients who have progressed on crizotinib. These include: drug
costs, routine medical management costs and the cost of treating AEs

6.5 State what unit costs were assumed and how they were
calculated. If unit costs used in the health economic modelling
were not based on national reference costs or payment-by-results
tariff, explain how a cost for the activity was calculated.

The costs estimated for the purpose of this section are based on the inputs (and outputs) of the
cost-effectiveness analysis as described in Section 5.

6.6 Were there any estimates of resource savings? If so, what were
they?

There are no estimates of resource savings associated with the introduction of ceritinib.

6.7 State the estimated annual budget impact on the NHS in England

In order to estimate the annual budget impact to the NHS with the introduction of ceritinib the
annual cost per patient of each treatment option (ceritinib and BSC) in Year 1 is multiplied by the
total number of patients eligible for each treatment option in each of the years considered in the
analysis. The total budget impact for ceritinib is calculated as the difference between the total
costs of treatment if ceritinib is adopted minus the total cost of treatment if patients continued to
receive BSC (no active treatment).

Table 75 below reports the cost per patient per year for Ceritinib and BSC estimated from the
cost effectiveness analysis for years 1 to 5.

Table 75: Cost per patient per year as estimated in the cost effectiveness analysis

Year 1 Year 2 Year 3 Year 4 Year 5
Ceritinib cost 33,562 12,495 6,380 3,751 2,391
per year, £
BSC cost per 6,378 774 137 28 6
year, £

The total annual treatment costs with ceritinib introduction are presented in Table 76.
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Table 76: Total annual treatment costs with ceritinib introduction

Eligible
patients

Year 1

Year 2

Year 3

Year 4

Year 5

Eligible patients
population for
3 line
treatment

66

66

65

65

65

Ceritinib market
share

70%

75%

80%

85%

90%

Patients receiving ceritinib

Patients per
year on ceritinib

46

50

52

55

59

Total cost of
patients
receiving
ceritinib

£1,550,549

£1,678,084

£1,758,632

£1,854,283

£1,963,358

Patients not receiving ceritinib

Patients per
year on BSC

20

16

13

10

Total cost of
patients
receiving BSC

£126,277

£102,042

£83,547

£62,182

£41,455

The total annual treatment costs without ceritinib introduction are presented in Table 77.

Table 77: Total annual treatment costs without ceritinib introduction

Eligible Year 1 Year 2 Year 3 Year 4 Year 5
patients
Eligible patients | 66 66 65 65 65
population for
3rd line
treatment
Ceritinib market | 0% 0% 0% 0% 0%
share
Patients not receiving ceritinib
Patients per 66 66 65 65 65
year on BSC
Total cost of
patients
receiving BSC £420,925 £420,925 £417,736 £414,547 £414,547
The incremental budget impact of ceritinib introduction is presented in Table 78
Table 78: Incremental budget impact of ceritinib introduction
Year 1 Year 2 Year 3 Year 4 Year 5
Total costs with | £1,676,827 £1,780,126 £1,842,179 £1,916,465 £2,004,813
introduction of
ceritinib
Total costs £420,925 £420,925 £417,736 £414,547 £414,547
without
introduction of
ceritinib
Incremental £1,255,902 £1,359,202 £1,424,443 £1,501,918 £1,590,266

overall budget
impact
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Addendum to the Company Submission: Ceritinib for the treatment of ALK positive non-small
cell lung cancer previously treated with crizotinib

Clarification

In the company submission (CS) for “Ceritinib for the treatment of ALK positive non-small cell lung
cancer previously treated with crizotinib” a pooled median progression-free survival (PFS) for
ceritinib is calculated using the median PFS from the ASCEND-1 and ASCEND-2 trials based on the
Blinded Independent Review Committee (BIRC) assessment. This is reflected in table 28 and table
46 of the submission.

In three statements contained in the CS, the median PFS values from ASCEND-1 and ASCEND-2
studies from investigator assessments are reported, followed by the median pooled PFS value. It is
felt that adding a statement also quoting the median PFS values calculated from the BIRC
assessment would help the reader interpret the median pooled PFS value reported. Please refer to
the table below for this clarification, where the added explanation text appears in red.

Page Current text Version of text with added referencing to
number BIRC median PFS — added text in red
19 The median PFS for patients who The median PFS for patients who received
received ceritinib was 5.7 months ceritinib was 5.7 months (95% ClI: 5.4, 7.6) in
(95% CI: 5.4, 7.6) in ASCEND-2 and | ASCEND-2 and 6.9 months (95% CI: 5.6,
6.9 months (95% CI: 5.6, 8.7) in 8.7) in ASCEND-1 (from investigator
ASCEND-1(9, 10). assessment).(9, 10)
A pooled analysis of ASCEND-1 and | The median PFS for patients who received
ASCEND-2 resulted in a median PFS | ceritinib via BIRC assessment was 7.2
of 7.0 months [95% CE: 5.72,7.69] months (95% CI: 5.4, 9.0) in ASCEND-2 and
7.0 months (95% CI: 5.7, 8.6) in ASCEND-
1.(7,9)
A pooled analysis of ASCEND-1 and
ASCEND-2 median PFS values via BIRC
assessment resulted in a median PFS of 7.0
months [95% CE: 5.72,7.69]
29 In a phase Il clinical trial (ASCEND- In a phase Il clinical trial (ASCEND-2),

2), median overall survival (OS)
amongst 140 patients treated with
ceritinib was 14.9 months (95% CI:
13.5, NE) and median progression-
free survival (PFS) was 5.7 months
(95% Cl: 5.4, 7.6.(9).

median overall survival (OS) amongst 140
patients treated with ceritinib was 14.9
months (95% CI: 13.5, NE) and median
progression-free survival (PFS) was 5.7
months (95% CI: 5.4, 7.6) via investigator
assessment.(9) Median PFS via BIRC






Survival estimates were similar in a
phase | trial of ceritinib (ASCEND-1)
in which 163 patients treated with
ceritinib experienced a median OS of
16.7 months (95% CI: 14.8, NE) and
median PFS of 6.9 months (95% CI:
5.6, 8.7).(10, 14)

assessment was 7.2 months (95% CI: 5.4,
9.0).(9)

Survival estimates were similar in a phase |
trial of ceritinib (ASCEND-1) in which 163
patients treated with ceritinib experienced a
median OS of 16.7 months (95% CI: 14.8,
NE) and median PFS of 6.9 months (95%
Cl: 5.6, 8.7) (10, 14) via investigator
assessment. Median PFS via BIRC
assessment was 7.0 months (95% CI: 5.7,
8.6).(7)

Summary box
- page 38

Progression free survival (PFS)
and overall survival (OS)

* PFS by Investigator assessment:
The median PFS for patients who
received ceritinib was 5.7 months
(95% Cl: 5.4, 7.6) in ASCEND-2 and
6.93 months (95% CI: 5.55, 8.67) in
ASCEND-1.

0 A pooled analysis of ASCEND-2
and ASCEND-1 resulted in a median
PFS of 7.0 months [95% CI: 5.72,
7.69].

Progression free survival (PFS) and
overall survival (OS)

* PFS by Investigator assessment: For
patients who received ceritinib was 5.7
months (95% CI: 5.4, 7.6) in ASCEND-2 and
6.93 months (95% CI: 5.55, 8.67) in
ASCEND-1.(9, 10)

* PFS by BIRC assessment: the median
PFS for patients who received ceritinib was
7.2 months (95% CI: 5.4, 9.0) in ASCEND-2
and 7.0 months (95% ClI: 5.7, 8.6) in
ASCEND-1 by BIRC assessment.(7, 9)

0 A pooled analysis of ASCEND-2 and
ASCEND-1, based on BIRC assessment,
resulted in a median PFS of 7.0 months
[95% CI: 5.72, 7.69].
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Single Technology Appraisal (STA)

Ceritinib for previously treated anaplastic ymphoma kinase-positive non-small-cell
lung cancer [ID729]

Dear N

The Evidence Review Group, Warwick Evidence, and the technical team at NICE have now
had an opportunity to take a look at the submission received on the 16 June 2015 by
Novartis Pharmaceuticals. In general terms they felt that it is well presented and clear.
However, the ERG and the NICE technical team would like further clarification relating to the
clinical and cost effectiveness data.

Both the ERG and the technical team at NICE will be addressing these issues in their
reports.

We request you to provide a written response to this letter to the Institute by 5pm on 16 July
2015. Two versions of this written response should be submitted; one with
academic/commercial in confidence information clearly marked and one from which this
information is removed.

Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise, and all information submitted under
‘academic in confidence’ in yellow.

If you present data that is not already referenced in the main body of your submission and
that data is seen to be academic/commercial in confidence information, please complete the
attached checklist for in confidence information.

Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this
may result in your information being displaced or unreadable. Any supporting documents
should be emailed to us separately as attachments or sent on a CD.

If you have any further queries on the technical issues raised in this letter then please
contact Boglarka Mikudina, Technical Lead (Boglarka.Mikudina@nice.org.uk). Any
procedural questions should be addressed to Jeremy Powell, Project Manager
(Jeremy.Powell@nice.org.uk) in the first instance.

Yours sincerely

Elisabeth George
Associate Director — Appraisals
Centre for Health Technology Evaluation

www.nice.org.uk | nice@nice.org.uk
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Encl. checklist for in confidence information

Section A: Literature searching, inclusion criteria, and study selection

A1. Priority Question.

Systematic review for clinical effectiveness studies:

o Please provide the full search strategy for each database that was used in the
literature searches and populate the table in Appendix 3 of the company submission
with the numbers of studies retrieved for each line.

o Please provide references of the 126 included randomised controlled trials, the other
147 included non-randomised controlled trials and the articles excluded at level Il
screening according to the PRISMA diagram (Figure 2, page 37 of the company
submission).

e The eligibility criteria in Table 6 (page 35 of the company submission) suggests
outcomes of adverse events and health-related quality of life were not included. If
this is correct please provide references of the 238 articles excluded because of
ineligible outcomes at level | screening (see PRISMA diagram, Figure 2, page 37 of

the company submission).

Section B: Clarification on clinical effectiveness data

B1. Priority Question.

In Table 28, page 76 of the company submission what is the source of the data for the meta-
analysis? Please provide further details of the pooling methods, including any
caveats/limitations to this approach.

Please provide details / methods of the Blinded Independent Review Committee (BIRC).The
company submission suggests that the BIRC was used for both progression-free survival
and overall survival, however, BIRC data were not available for overall survival. Please

clarify. Also, please clarify the methods used for meta-analysis of median overall survival.

B2. Priority Question.

Table 18, page 67 of the company submission notes the number of prior treatment regimens
for participants in the 2 studies. Please provide details for what these prior treatments

included and a breakdown of the number of patients that received each prior treatment.

www.nice.org.uk | nice@nice.org.uk
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B3. Please clarify how many patients in each centre (please provide the country) took

part in ASCEND-1 and ASCEND-2. Please provide data for adverse events suspected to be

study drug related by “race” (categorised as Asian, Caucasian and “other”).

B4. The company submission states that the RECIST criteria have recently been
updated. Please outline the differences between RECIST v1 (ASCEND-2) and RECIST v1.1
(ASCEND-1) criteria and the impact that this might have on objective response rate

assessment (see page 64, Table 17 of the company submission).

B6. In the company submission, Figure 5 (page 59) and Figure 7 (page 61), the numbers
and reasons for withdrawals after receiving treatment for the ASCEND 2 and ASCEND 1
studies are provided. Please provide further details on when withdrawals occurred from
these 2 studies if possible. Please also provide details of how withdrawals from the study

are accounted for in the analyses.

B7. On page 72 of the company submission the results for objective response rate from
the 13th August cut-off in ASCEND 2 are stated to be 'consistent with those seen at the 26th
February cut off” — please provide the 26th February cut off data.

B8.  On page 86 of the company submission it is stated that the adverse event results

were 'suspected to be study drug related'. Please clarify how this was defined.

B9. Please provide numbers of patients in ASCEND1 and 2 who received other

treatments post progression and details of these treatments, if possible.

B10. The company submission states that some patients don't tolerate crizotinib. Please
provide the definition used for not tolerating crizotinib and the numbers of participants in the
ASCEND studies who did not tolerate crizotinib.

B11. The adverse events for ASCEND 3 and the treatment naive subgroup of ASCEND 1
are presented in the company submission in Appendices 5 and 6, respectively. Please
provide a pooled analysis of the treatment emergent adverse events for ceritinib from all

studies (including from other ongoing trials such as ASCEND 4 & 5 if available).
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Section C: Clarification on cost-effectiveness data

Literature searches, inclusion criteria, and study selection:

C1. Priority Questions.

Systematic review for economic evaluations:

o Please provide the full search strategy for each database that was used in the
literature searches and also provide the numbers of studies retrieved for each line
(Appendix 9 of the company submission).

o Please provide the references for the 16 studies excluded at full text review and the
other 82 studies selected for extraction (Figure 15, page 87).

Systematic review for health-related quality of life studies:

o Please provide a search strategy for each database with the numbers of studies
retrieved for each line (Appendix 10 of the company submission).

o Please provide the references for the 148 studies excluded along with reasons for
exclusion of each study at level Il (Figure 22, page 103 of the company submission).

Systematic review for costs and resource use — update of systematic review for crizotinib
NICE submission:

o Please provide a search strategy for each database with numbers of studies
retrieved for each line (Appendix 12 of the company submission).

e The company present a list and details of 18 studies meeting eligibility criteria.
Please provide the references for the 14 articles excluded at full text screening

(Figure 23, page 109 of the company submission).

C2. Priority Question.

Given that no progression-free survival data were available for ALK positive patients, please
clarify why a decision was made to use data from EGFR positive patients, rather than any
other NSCLC subgroup?

C3. Priority Question.

Please explain why an adjustment has not been made to account for the higher utility values
one would expect for best supportive care, given its lower adverse event profile.

It is stated that adverse event disutilities were not applied to the pre-progressive health state
in the ceritinib arm of the model, as these should already have been captured in the utility

data collected in the trial. However, the same utility values are used for the best supportive
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care arm, indicating that adverse event disutilities have also been applied here. We consider

that this may be inappropriate since elsewhere no adverse events resulting from best
supportive care are assumed. Please clarify whether the best supportive care arm includes

disutility from treatment and, if so, justify why this approach was taken.

C4. Priority Question.

It is recognised that an indirect comparison could not be made between ceritinib and best
supportive care (after crizotinib). However, please clarify why the comparison presented was
not adjusted for baseline characteristics that may affect overall survival or progression free

survival?

C5. Priority Question.

The company state that, in the data informing the Ou study, assignment to the various
treatment options was not randomised, but rather based on prognostic factors. Patients
assigned to the best supportive care group are likely therefore to be those anticipated not to
benefit from further treatment. This particular best supportive care group is therefore also
likely to be a group with worse prognosis, potentially leading to underestimation of the
overall survival with best supportive care. Please explain how this potential bias was taken

into account and methods used to adjust for it.

C6. Priority Question.

The Weibull extrapolation was chosen for best supportive care overall survival, although it
was statistically the worst fitting model. -On page 96 of the company submission it is briefly
stated that the other extrapolations were not considered as “reliable”. Please provide

reasons for why the other extrapolations were considered unreliable.

C7. Priority Question.

Please provide tables similar to Table 48 on page 96 of the company submission for overall
survival projections with ceritinib, and progression-free survival projections for ceritinib and
best supportive care, using each of the different possible survival functions.

C8.  Only adverse events which occurred in more than 5% of trial participants were
included in the model. This potentially excluded rare but serious adverse events which could
have very high costs or disutilities associated with them. Are there any rare but serious
events that were not captured in the model? If so, please provide an estimate of the likely
impact of including them.
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C9.  An assumption was made that all adverse events would occur within the first month

of treatment. Please provide the trial data to support this assumption.

C10. Itis stated that lab abnormalities were assumed to have a cost of 0, as they would
be managed by dose adjustments. Presumably, however, there would be a cost associated
with the physician’s time in managing such adjustments, and potentially additional tests to
monitor the adjusted doses. Please estimate the effect of including these costs in the
analyses.

www.nice.org.uk | nice@nice.org.uk







Ceritinib for the treatment of ALK positive non-small cell lung cancer previously

treated with crizotinib

Novartis response to clarification questions

Section A: Literature searching, inclusion criteria, and study selection

A1l.

Priority Question.

Systematic review for clinical effectiveness studies:

Please provide the full search strategy for each database that was used in the
literature searches and populate the table in Appendix 3 of the company submission

with the numbers of studies retrieved for each line.

Novartis response:

Please see word document “Hits of Clinical Evidence SLR_for Appendix 3”.

Please provide references of the 126 included randomised controlled trials, the other
147 included non-randomised controlled trials and the articles excluded at level Il
screening according to the PRISMA diagram (Figure 2, page 37 of the company
submission).

Novartis response:

Please see excel file “References for clinical evidence SLR”.

The eligibility criteria in Table 6 (page 35 of the company submission) suggests
outcomes of adverse events and health-related quality of life were not included. If
this is correct please provide references of the 238 articles excluded because of
ineligible outcomes at level | screening (see PRISMA diagram, Figure 2, page 37 of
the company submission).

Novartis response:

Please see excel file “References for clinical evidence SLR”.

Section B: Clarification on clinical effectiveness data

B1.

Priority Question.

In Table 28, page 76 of the company submission what is the source of the data for the meta-

analysis? Please provide further details of the pooling methods, including any

caveats/limitations to this approach. Please provide details / methods of the Blinded

Independent Review Committee (BIRC).The company submission suggests that the BIRC





was used for both progression-free survival and overall survival, however, BIRC data were
not available for overall survival. Please clarify. Also, please clarify the methods used for

meta-analysis of median overall survival.

Novartis response:

The meta-analysis used pooling without adjustment, incorporating ASCEND-1 (data cut-point
14 April 2014) and ASCEND-2 (data cut-point 13" August 2014) data as outlined in section
4.11.1 and 4.11.2 of the submission. Data were extracted from the clinical study report in de
facto individual patient data (data were reported per patient in the ASCEND-1 study report;
data were digitized to pseudo-IPD for patients in the ASCEND-2 study report). For the
ASCEND-1 study, only data for patients being treated with 750 mg orally of ceritinib on a
once-daily dosing schedule, and who had been treated previously with crizotinib, were
included. This is consistent with the patients in the ASCEND-2 study, which facilitated
pooling.

Pooling was undertaken by an unadjusted method in which individual trial data were
combined for each trial as follows:

e time in months since randomisation to progression

e time in months since randomisation to death

e time in months since randomisation to censoring (i.e., lost to follow-up from the

study).

Then, for the pooled data, PFS was considered as time of survival from randomisation to
progression or death, and OS was considered as time of survival from randomisation to
death.

B2. Priority Question.

Table 18, page 67 of the company submission notes the number of prior treatment regimens
for participants in the 2 studies. Please provide details for what these prior treatments

included and a breakdown of the number of patients that received each prior treatment.

Novartis response:






B3. Please clarify how many patients in each centre (please provide the country) took part
in ASCEND-1 and ASCEND-2. Please provide data for adverse events suspected to be

study drug related by “race” (categorised as Asian, Caucasian and “other”).
Novartis response:
|

_Unfortunately Novartis was not able to develop tables for adverse

events suspected to be study drug related by “race” in the requested time frame.

Unfortunately Novartis was not able to develop tables for adverse
events suspected to be study drug related by “race” in the requested time frame.

B4. The company submission states that the RECIST criteria have recently been
updated. Please outline the differences between RECIST v1 (ASCEND-2) and RECIST v1.1
(ASCEND-1) criteria and the impact that this might have on objective response rate

assessment (see page 64, Table 17 of the company submission).

Novartis response:

The RECIST criteria are pre-specified in the ASCEND-1 and ASCEND-2 protocols.
ASCEND-1 was based on RECIST 1.0 and ASCEND-2 was based on RECIST 1.1. The
publication (Eisenhauer et al, 2009) provides full details.

The comparison of the efficacy results observed in ASCEND-2 and ASCEND-1 may have
been affected by differences in the method used to evaluate tumour response. The use of
different versions of RECIST criteria for tumour response assessments does not facilitate the
comparison of ORRs in the two studies as RECIST 1.0 and its successor, RECIST 1.1, differ
in several major ways (Therasse et al, 2000? , Eisenhauer et al, 20097):

e RECIST 1.0 allows up to 10 target lesions with up to 5 per each individual organ,
whereas, RECIST 1.1 allows a maximum of 5 lesions with up to 2 per individual organ;
RECIST 1.0 does not clearly define what constitutes a new lesion whereas RECIST 1.1
clearly defines a new lesion;

RECIST 1.0 minimum measurable lesion is 20 mm except for spiral computed
tomography (CT) where minimum is 10 mm and RECIST 1.1 uses 10 mm for all
radiological methods.





Although it could be possible that the different response rates observed in the ASCEND-1
and ASCEND-2 trials might have been due to the different RECIST criteria used, patients
treated in the two studies seemed to have derived similar clinical benefit as evidenced by the
similar DCR, median DOR and median PFS. This was also supported by the similar waterfall
plot from ASCEND-1 and ASCEND-2.






B6. In the company submission, Figure 5 (page 59) and Figure 7 (page 61), the numbers
and reasons for withdrawals after receiving treatment for the ASCEND 2 and ASCEND 1
studies are provided. Please provide further details on when withdrawals occurred from
these 2 studies if possible. Please also provide details of how withdrawals from the study

are accounted for in the analyses.

Novartis response:

B7. On page 72 of the company submission the results for objective response rate from
the 13th August cut-off in ASCEND 2 are stated to be 'consistent with those seen at the 26th
February cut off” — please provide the 26th February cut off data.

Novartis response:

The 26" February cut-off data for the objective response rate from ASCEND-2 is available in
the “LDK378A2201 — updated results (13" Aug 2014)” clinical study report provided along
with the submission. The comparison of the 13" August 2014 and 26" February 2014 data
for objective response rate by Investigator assessment can be found on page 17 of this
document, Table 4-2. Above this table, the clinical study report makes the statement that
“ORR by Investigator assessment with the updated cutoff is similar to that at the time of the
primary analysis”. For convenience, this data is provided below in Table 1.

Table 1: Summary of best overall response per Investigator assessment in data cut-off 13th
August 2014 and data cut-off 26th February 2014

Data cut-off: 13t August 2014 | Data cut-off: 26" February 2014
N=140, n (%) N=140, n (%)

Best overall response

Complete response (CR) 4 (2.9) 3(2.1)

Partial response (PR) 50 (35.7) 49 (35.0)

Stable disease (SD) 54 (38.6) 56 (40.0)

Progressive disease (PD) 19 (13.6) 19 (13.6)

Unknown (UNK) 13 (9.3) 13 (9.3)
Overall response rate (ORR: CR + 54 (38.6) 52 (37.1)
PR) - n (%) [95% CI]? [30.5, 47.2]° _b
Disease Control Rate (DCR: 108 (77.1) 108 (77.1)
CR+PR+SD) — n (%) [95% CI]?






[69.3, 83.8] [69.3, 83.8]

N: The total number of patients in the full analysis set. It is the denominator for percentage (%) calculation.

n= Number of patients who are in the corresponding category.

@ Exact binomial 95% Confidence Interval

® p-value<0.001 associated with exact test of H0: ORR<= 25% vs. H1 ORR>25% based on exact binomial distribution indicates
statistical significance (one-sided) at the 0.025 level.

Abbreviations: Cl, confidence interval; CR, complete response; ORR, overall response rate; PD, progressive disease; PR,
partial response; SD, stable disease; UNK, unknown

Source: ASCEND-2 updated results (cut-off August 2014)

The comparison of the 13! August 2014 and 26" February 2014 data for objective response
rate by BIRC assessment can be found on page 18 of “LDK378A2201 — updated results (13"
Aug 2014)” clinical study report, Table 4-3. Above this table, the clinical study report makes
the statement that “As was observed based on Investigator assessment, the ORR by BIRC
assessment with the updated cutoff is also similar to that at the time of the primary analysis”.
For convenience, this data is provided in Table 2.

Table 2: Summary of best overall response per BIRC assessment in data cut-off 13th August
2014 and data cut-off 26th February 2014

Data cut-off: 13" August 2014 | Data cut-off: 26" February 2014
N=140, n (%) N=140, n (%)

Best overall response

Partial response (PR) 50 (35.7)

Stable disease (SD) 38 (27.1)

Progressive disease (PD) 15 (10.7)

Non-CR/Non-PD 22 (15.7)

Unknown (UNK) 15 (10.7)
Overall response rate (ORR: CR + 50 (35.7) 48 (34.3)
PR) —n (%) [95% CIJ* [27.8, 44.2] [26.5, 42.8]°
Disease Control Rate (DCR: 88 (62.9)
CR+PR+SD) - n (%) [95% CI]? [54.3, 70.9]

N: The total number of patients in the full analysis set. It is the denominator for percentage (%) calculation.

n= Number of patients who are in the corresponding category.

@ Exact binomial 95% Confidence Interval

Non-CR/Non-PD refers to best overall responses that are neither CR nor PD per RECIST 1.1 criteria for patients with non-
measurable disease only at baseline.

Abbreviations: BIRC, Blinded independent central review committee; Cl, confidence interval; CR, complete response; ORR,
overall response rate; PD, progressive disease; PR, partial response; SD, stable disease; UNK, unknown

Source: ASCEND-2 updated results (cut-off August 2014)

B8. On page 86 of the company submission it is stated that the adverse event results

were 'suspected to be study drug related'. Please clarify how this was defined.

Novartis response:

In both the ASCEND-1 and ASCEND-2 trials the judgement as to whether the AE was study
drug related was decided by the study investigator.

Details of the definitions and reporting of adverse events are available in Section 8.1.1 of the
“ASCEND-2 clinical study report” (page 6599) and Section 7.1.1 of the “ASCEND-1 protocol’,
both of which are provided along with the submission [reference numbers 8 and 75,
respectively, in our evidence submission].

Once an AE was detected, the AE was followed until its resolution or until it was judged to be
permanent. Assessment of AEs was made at each visit (or more frequently, if necessary),
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and this included an assessment of the suspected relationship to the study treatment.
(“ASCEND-2 clinical study report” Section 8.1.1 (page 6600) and “ASCEND-1 protocol”
Section 7.1.1). Specifically, adverse events were categorised as “Yes” or “No” in terms of
whether there was a ‘reasonable possibility that AE is related’ [fo the study treatment], as
described in the “ASCEND-2 clinical study report”, Section 8.1.1 (page 6599), and the
“ASCEND-1 protocol”, Section 7.1.1.

B9. Please provide numbers of patients in ASCEND1 and 2 who received other

treatments post progression and details of these treatments, if possible.

Novartis response:

B10. The company submission states that some patients don't tolerate crizotinib. Please
provide the definition used for not tolerating crizotinib and the numbers of participants in the
ASCEND studies who did not tolerate crizotinib.

Novartis response:

The Food and Drug Administration in the US granted accelerated approval to ceritinib on
29" April 2014 for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive,
metastatic non-small cell lung cancer (NSCLC) who have progressed on or are intolerant to
crizotinib.

The approval of ceritinib was based on the results of the ASCEND-1 open-label clinical trial
enrolling a total of 163 patients with metastatic, ALK-positive, NSCLC who had progressed





on or were intolerant to crizotinib.

Please note that ceritinib (Zykadia®) holds a marketing authorisation in the European Union
“for the treatment of adult patients with anaplastic lymphoma kinase (ALK) positive advanced
non-small cell lung cancer (NSCLC) previously treated with crizotinib” and that intolerance to
crizotinib is not mentioned in the EU label.

B11. The adverse events for ASCEND 3 and the treatment naive subgroup of ASCEND 1
are presented in the company submission in Appendices 5 and 6, respectively. Please
provide a pooled analysis of the treatment emergent adverse events for ceritinib from all

studies (including from other ongoing trials such as ASCEND 4 & 5 if available).

Novartis response:

The ceritinib (Zykadia®) summary of product characteristics® reports safety data from a total
of 525 patients with tumours confirmed to have genetic abnormalities in ALK (515 ALK-
positive NSCLC patients and 10 non-NSCLC patients) and treated at the dose of 7560 mg in
four open-label, single-arm clinical studies (studies X2101, A2201, A2203 and X1101). The
median duration of exposure to ceritinib was 33.0 weeks (range: 0.3 to 106.1 weeks).
Adverse events (AEs) with an incidence of 210% were diarrhoea, nausea, vomiting, fatigue,
liver laboratory test abnormalities, abdominal pain, decreased appetite, constipation, rash,
blood creatinine increased, oesophageal disorder and anaemia. Grade 3-4 AEs with an
incidence of 25% were liver laboratory test abnormalities, fatigue, diarrhoea, nausea and
hyperglycaemia.

Table 3 shows the frequency category of AEs reported for ceritinib in patients treated at the
starting dose of 7560 mq in four clinical studies.

AEs are listed according to MedDRA system organ class. Within each system organ class,
the AEs are ranked by frequency, with the most frequent reactions first. In addition, the
corresponding frequency category using the following convention (CIOMS I1l) is also
provided for each AE: very common (21/10); common (21/100 to <1/10); uncommon
(21/1,000 to <1/100); rare (21/10,000 to <1/1,000); very rare (<1/10,000); and not known
(cannot be estimated from the available data).

Table 3: AEs in patients treated with ceritinib at a dose of 750 mg

System organ class Ceritinib Frequency category
Preferred term N=525
%

Blood and lymphatic system disorders

Anaemia 114 Very common
Metabolism and nutrition disorders

Decreased appetite 41.1 Very common

Hyperglycaemia 7.8 Common

Hypophosphataemia 53 Common
Eye disorders

Vision disorder* 7.4 Common
Cardiac disorders

Pericarditis® 5.9 Common

Bradycardia® 1.9 Common
Respiratory, thoracic and mediastinal disorders

Pneumonitis¢ | 3.2 Common






Gastrointestinal disorders

Diarrhoea 83.8 Very common

Nausea 79.8 Very common

Vomiting 62.9 Very common

Abdominal pain® 48.2 Very common

Constipation 25.1 Very common

Oesophageal disorder’ 15.0 Very common
Hepatobiliary disorders

Abnormal liver function tests® 2.1 Common

Hepatotoxicity® 0.6 Uncommon
Skin and subcutaneous tissue disorders

Rash! | 19.0 Very common
Renal and urinary disorders

Renal failurel 2.1 Common

Renal impairment® 1.3 Common
General disorders and administration site conditions

Fatigue! | 50.5 Very common
Investigations

Liver laboratory test abnormalities™ 50.5 Very common

Blood creatinine increased 17.7 Very common

Electrocardiogram QT prolonged 6.5 Common

Lipase increased 4.6 Common

Includes cases reported within the clustered terms:

a

b
c
d
e
f
g
h
i
J
k
1
m

Vision disorder (vision impairment, vision blurred, photopsia, vitreous floaters, visual acuity reduced,
accommodation disorder, presbyopia)
Pericarditis (pericardial effusion, pericarditis)
Bradycardia (bradycardia, sinus bradycardia)
Pneumonitis (interstitial lung disease, pneumonitis)
Abdominal pain (abdominal pain, abdominal pain upper, abdominal discomfort, epigastric discomfort)
Oesophageal disorder (dyspepsia, gastro-oesophageal reflux disease, dysphagia)
Abnormal liver function test (hepatic function abnormal, hyperbilirubinaemia)
Hepatotoxicity (drug-induced liver injury, hepatitis cholestatic, hepatocellular injury, hepatotoxicity)
Rash (rash, dermatitis acneiform, rash maculopapular)
Renal failure (renal failure acute, renal failure)

Renal impairment (azotaemia, renal impairment)

Fatigue (fatigue, asthenia)
Liver laboratory test abnormalities (alanine aminotransferase increased, aspartate aminotransferase increased,
gamma-glutamyltransferase increased, blood bilirubin increased, transaminases increased, hepatic enzyme
increased, liver function test abnormal)

Section C: Clarification on cost-effectiveness data

Literature searches, inclusion criteria, and study selection:

C1.

Priority Questions.

Systematic review for economic evaluations:

Please provide the full search strategy for each database that was used in the
literature searches and also provide the numbers of studies retrieved for each line

(Appendix 9 of the company submission).

Novartis response:

Please see excel file “SLR for Economic Evaluations_Search Strategy”.

Please provide the references for the 16 studies excluded at full text review and the

other 82 studies selected for extraction (Figure 15, page 87).






Novartis response:

Please see excel file “SLR for Economic Evaluations_Search Strategy’.

Systematic review for health-related quality of life studies:

Please provide a search strategy for each database with the numbers of studies

retrieved for each line (Appendix 10 of the company submission).

Novartis response:

Please see word document “Hits of Health Utility SLR_for Appendix 10”.

Please provide the references for the 148 studies excluded along with reasons for

exclusion of each study at level Il (Figure 22, page 103 of the company submission).

Novartis response:

Please see excel file “References for health utility SLR”.

Systematic review for costs and resource use — update of systematic review for crizotinib

NICE submission:

C2.

Please provide a search strategy for each database with numbers of studies retrieved
for each line (Appendix 12 of the company submission).

Novartis response:

Please see word document “Hits for costs and resource use SLR”.

The company present a list and details of 18 studies meeting eligibility criteria. Please
provide the references for the 14 articles excluded at full text screening (Figure 23,

page 109 of the company submission).

Novartis response:

Please see word document “Hits for costs and resource use SLR”.

Priority Question.

Given that no progression-free survival data were available for ALK positive patients, please

clarify why a decision was made to use data from EGFR positive patients, rather than any
other NSCLC subgroup?

Novartis response:

The clinical expert consuited | o s

submission by Novartis confirmed that the clinical-pathological characteristics of ALK +ve
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NSCLC patients are very similar to those of NSCLC patients with EGFR mutations. In fact,
EGFR mutations tend to occur predominately in patients with adenocarcinoma, who are light
smokers or who have never smoked; and in patients who are relatively young (mean age ~
50-years-old).

In a study by Shaw et al, 2009* looking at the clinical features of ALK +ve patients the
authors concluded that in patients with NSCLC who have clinical characteristics associated
with EGFR mutation but who have negative EGFR testing, as many as one in three patients
may harbor EML4-ALK. This would imply that the prevalence of ALK +ve is around 33%
when we select patients who have the EGFR mutation characteristics.

Because of these baseline characteristics similarities, data from the EGFR TKiIs trial by

Shepherd et al, 2005 ° was deemed suitable to inform the comparator arm of the model, with
respect to PFS data.

C3. Priority Question.

Please explain why an adjustment has not been made to account for the higher utility values
one would expect for best supportive care, given its lower adverse event profile.

It is stated that adverse event disutilities were not applied to the pre-progressive health state
in the ceritinib arm of the model, as these should already have been captured in the utility
data collected in the trial. However, the same utility values are used for the best supportive
care arm, indicating that adverse event disutilities have also been applied here. We consider
that this may be inappropriate since elsewhere no adverse events resulting from best
supportive care are assumed. Please clarify whether the best supportive care arm includes

disutility from treatment and, if so, justify why this approach was taken.

Novartis response:

In the base case analysis Novartis assumed that patients in the progression free health state
and on BSC would have the same utility value as those on treatment with ceritinib. The utility
value from the ceritinib trial captures both the disutility due to adverse events with ceritinib
but also the benefit of being on active treatment (with ceritinib). Novartis believes that the
benefit of being on active treatment counterbalances the disutilites from any AEs
experienced by being on ceritinib for patients in the progression-free health state. Patients
on BSC have a worse prognosis compared to those on active treatment and as such would
also be expected to experience a much lower quality of life (see alternative published utility
values by Nafees et al, 2008° and Chouaid et al, 2013” for patients with NSCLC and yet to
progress). Novartis made this conservative assumption in order to ensure that all patients in
the economic analysis would have the same QOL when in the progression free health state.
Novartis believes that it is unlikely that patients on BSC would experience a better QOL
compared to those on active treatment due to the worse prognosis for these patients.

Furthermore this assumption is only relevant for the progression-free health state, as

literature-derived values are used for those with progressive disease, where no disultilites
from AE are considered as patients are not on any active treatment.

C4. Priority Question.

It is recognised that an indirect comparison could not be made between ceritinib and best
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supportive care (after crizotinib). However, please clarify why the comparison presented was
not adjusted for baseline characteristics that may affect overall survival or progression free

survival?

Novartis response:

The Ou et al, 20148 publication reports the baseline characteristics of patients who either
continued crizotinib (n=120) or did not continue crizotinib (n=74). In the base case analysis,
in order to estimate the overall survival of patients in the BSC arm, Novartis used the overall
survival data (extrapolated from the Kaplan-Meier curves reported in the publication) of
patients who did not continue crizotinib and that did not receive any systemic therapy (n=37)
(see Figure 1B in Ou et al, 20148). Unfortunately Novartis did not have access to the baseline
characteristics data for this subgroup in order to attempt to perform an adjustment for
baseline characteristics.

C5. Priority Question.

The company state that, in the data informing the Ou study, assignment to the various
treatment options was not randomised, but rather based on prognostic factors. Patients
assigned to the best supportive care group are likely therefore to be those anticipated not to
benefit from further treatment. This particular best supportive care group is therefore also
likely to be a group with worse prognosis, potentially leading to underestimation of the overall
survival with best supportive care. Please explain how this potential bias was taken into

account and methods used to adjust for it.

Novartis response:

In the submission Novartis decided not to perform any adjustment as it believes that patients
in the BSC arm in the Ou et al, 20148 study would be representative of those who would be
receiving BSC in UK clinical

Furthermore in the management of ALK +ve patients, only those patients who are unable
to receive another line of treatment would go on to receive BSC, which means that they
would be expected to have a worse prognosis, otherwise clinicians would most likely be
prescribing an alternative active treatment for these patients.

C6. Priority Question.

The Weibull extrapolation was chosen for best supportive care overall survival, although it
was statistically the worst fitting model. On page 96 of the company submission it is briefly
stated that the other extrapolations were not considered as “reliable”. Please provide reasons
for why the other extrapolations were considered unreliable.

Novartis response:

The log-logistic and log-normal extrapolations for best supportive OS produced implausibly
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high long-term rates of survival (patients were still alive at 240 months see table 48 in
submission); although the log-cumulative hazards provided a weak suggesting of non-
monotonic hazards, these curves were believed to over-estimate survival benefits of BSC.
The Gompertz also seemed to over-estimate survival benefits of BSC. The Weibull
extrapolation was chosen for best supportive care overall survival based on external validity
(feedback received from the clinical expert consulted
the same parametric function for OS would be used in both arms of the model (for ceritinib

and BSC).

C7. Priority Question.

Please provide tables similar to Table 48 on page 96 of the company submission for overall

but also to ensure that

survival projections with ceritinib, and progression-free survival projections for ceritinib and

best supportive care, using each of the different possible survival functions.

Novartis response:

Please see below tables 4,5 and 6.

Table 4: Proportions of patients alive (%) with ceritinb using different parametric models

Year

exponential

Gompertz

log-logistic

log-normal

1

2

3

4

5

10

15

20

)
=
=

Table 5: Proportions of patients progression free (%) with ceritinb using different parametric

models

Year

exponential

Gompertz

log-logistic

log-normal

1

2

3

4

5

10

15

20

)
=
=

Table 6: Proportions of patients progression free (%) with BSC using different parametric

models

Year

exponential

Weibull

Gompertz

log-logistic

log-normal
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Cs.

Only adverse events which occurred in more than 5% of trial participants were

included in the model. This potentially excluded rare but serious adverse events which could
have very high costs or disutilities associated with them. Are there any rare but serious
events that were not captured in the model? If so, please provide an estimate of the likely

impact of including them.

Novartis response:

Table 7 presents all the pooled grade 3-4 adverse events from the ASCEND-1 and

ASCEND-2 trials.

Table 7: Pooled grade 3-4 adverse events from the ASCEND-1 and ASCEND-2 trials

Pooled Analysis Unit Source
Ceritinib 750 mg Cost (£)
(n=303)
Grade 3/4 n (%)
Abdominal Pain ] £0.00 Assume no cost
Abdominal Pain Upper ] £0.00 Assume no cost
Alanine Aminotransferase Increased £0.00 Assume no cost
Amylase Increased £0.00 Assume no cost
NHS Reference Costs
2012-13 NHS Trust HRG
data Average Iron
Deficiency Anaemia
Anaemia s £2,065.62 (SAD4G- SA04L)
Aspartate Aminotransferase Increased _ £0.00 Assume no cost
Assume same as
Asthenia ] £2,065.62 Anaemia
Blood Alkaline Phosphatase Increased ] £0.00 Assume no cost
Decreased appetite _ £0.00 Assume no cost
Diarrhoea s £617.81 As per submission
Dyspepsia _ £0.00 Assume no cost
Electrocardiogram QT prolonged _ £0.00 Assume no cost
Fatigue _ £0.00 Assume no cost
Gamma-glutamyltransferase increased _ £0.00 Assume no cost
Hepatic function abnormal _ £0.00 Assume no cost
Hyperglycaemia - £0.00 Assume no cost
Hypophosphataemia - £0.00 Assume no cost
Lipase Increased [ £0.00 Assume no cost
Nausea ] £693.23 As per submission
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£38.16 As per submission

Neutropenia

NHS Reference Costs
2012-13 NHS Trusts HRG
Data Average Upper
Respiratory Tract
Disorders (PA65A -

Pneumonia ] £1,064.69 PA65C)
Assume same as
Pneumonitis - £1,064.69 Pneumonia
Pruritus I £0.00 Assume no cost
_ NHS Reference Costs
2012-13 NHS Trusts HRG
data Pyrexia of Unknown
Origin with length of stay
Pyrexia £3,633.60 5 days or more (WAOQ5Z)
Transaminases Increased _ £0.00 Assume no cost
Included in the cost of
Vomiting _ £0.00 managing nausea
Weight decreased _ £0.00 Assume no cost
TOTAL Cost £145.46

In the economic analysis
we have captured the costs of managing nausea, fatigue, diarrhoea (based on the day case
costs for PA28A - Feeding Difficulties and Vomiting, with CC Score 1 370 Oncology and
PA21A - Infectious or Non-Infectious Gastroenteritis, with CC Score 1+ 370 Oncology from
the NHS reference costs 2012/2013). The AEs costs for the lab abnormalities (ALT elevation,
AST elevation, Gamma-glutamyltransferase and blood alkaline phosphatase increase) were
assumed to be zero as they would be managed by dose reductions or interruptions as per
SmPCS3 of ceritinib. The cost of managing fatigue was also assumed to be zero.

Below are the results of a scenario analysis where we have assigned costs to all grade 3-4
AEs from the ASCEND-1 and ASCEND-2 trials (see Table 7). The impact on the ICER is
minimal (£62,543 in this scenario versus £62,456 in the submitted base case).

Table 8: Scenario analysis using all grade 3- 4 AEs from the ASCEND-1 and ASCEND-2 trials

Technologies Total Total Total Increment Increment Increment ICER (£)
costs (£) LYG QALYs al costs (£) alLYG al QALYs increment
al (QALYs)
BSC 7,203 0.42 0.25
Ceritinib 59,228 1.77 1.08 52,025 1.35 0.83 62,543

C9. An assumption was made that all adverse events would occur within the first month of
treatment. Please provide the trial data to support this assumption.

Novartis response:
In the ASCEND-2 study, the median time to first dose interruption was 1.4 months (range:
0.1 to 7.5 months); therefore, it was felt a reasonable assumption to include all AEs in the

first cycle of the economic model. Also this ensured that all the AE’s would be captured in the
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analysis as a one-off (rather than trying to estimate how many AEs would occur each month
in the progression-free health state).

C10. ltis stated that lab abnormalities were assumed to have a cost of 0, as they would be
managed by dose adjustments. Presumably, however, there would be a cost associated with
the physician’s time in managing such adjustments, and potentially additional tests to monitor
the adjusted doses. Please estimate the effect of including these costs in the analyses.

Novartis response:

Below are the results of a scenario analysis where we have assumed two additional blood
tests (Schedule of Reference Costs, directly accessed pathology Services, DAPS05-
Haematology) and two additional outpatient visits (Schedule of Reference Costs, all NHS
trusts and NHS foundation trusts - WFO01A, Non-Admitted Face to Face Attendance, Follow-
up, 370 - Medical Oncology) to manage dose adjustments due to lab abnormalities. The total
cost of managing dose adjustments for patients with lab abnormalities was estimated at
£292.10. The impact on the ICER is minimal (£62,567 in this scenario versus £62,456 in the
submitted base case).

Table 9: Scenario analysis assuming additional resource use to manage lab abnormalities

Technologies Total Total Total Increment Increment Increment
costs (£) LYG QALYs al costs (£) alLYG al QALYs
BSC 7,203 0.42 0.25
Ceritinib 59,248 1.77 1.08 52,045 1.35 0.83 62,567
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Submission from Roy Castle Lung Cancer Foundation, for consideration by NICE, in
their review of Ceritinib in the treatment of previously treated Anaplastic Lymphoma
Kinase (ALK)-positive Non Small Cell Lung Cancer (nsclc) [ID729].

Submitting Organisation

Roy Castle Lung Cancer Foundation is a UK wide lung cancer charity. We fund lung
cancer research, tobacco control initiatives and work in lung cancer patient care
(information, support and advocacy activity).

The Foundation has contact with patients/carers through its UK wide network of over
50 monthly Lung Cancer Patient Support Groups, online Forums and its Lung Cancer
Information Helpline.

Clearly, our patient group members and contacts are a self-selected group, who have
taken the step to seek out information or have accessed specialist support services. As
most lung cancer sufferers tend to be older, from lower social class groups and with
the five year survival being only 7%, less physically well, we acknowledge that our
patients are perhaps not representative of the vast majority of lung cancer patients,
who are not so well informed. It is, however, important that the opinions expressed to
us, be passed on to NICE, as it considers the place of this product in the management
of non small cell lung cancer (NSCLC).

General Points

1. For the overwhelming majority of NSCLC patients, cure is not a treatment option. In
this scenario, improving quality of life and even small extensions in duration of life are
of considerable significance to the individual and their family.

2. As active treatment options are limited in NSCLC and as overall outcomes remain
poor, the availability of new choices, offer 'hope' for patients

3. The issue of "inverse weighting for duration of life" must be stressed. When
considering the cost of treatment, it is not appropriate, for example, to give the same
weighting to the final six months of life as to all other six months of life. It is important
for this to be part of any numeric equation, which is looking at cost and quality of life.
This point is of crucial importance to patients and relatives in this situation

4. Improvement in symptoms. Patients with advanced non small cell lung cancer are
often debilitated with multiple and distressing symptoms. Symptoms such as






breathlessness are very difficult to manage clinically. Therapies with anti-tumour
activity often provide the best option for symptom relief. The reality, however, is that
few active options currently exist.

5. The potential of improving quality of life brings obvious benefits. These patients, in
general, have quite limited life expectancy. It is of paramount importance, both to
them and their families, that they are able to function as fully as is possible, for as long
as possible.

This Product

1.

Well tolerated
Oral therapy - therefore, ease of administration.

We understand that common side effects associated with Ceritinib include
gastrointestinal symptoms such as diarrhea, nausea and vomiting. In the anecdotal
patient experience reported to us, it is well tolerated — in particular, when
compared with current standard cytotoxic therapy for nsclc.

Very targeted population.

The ALK gene rearrangement is found in about 2% to 7% of patients with nsclc.
Crizotinib has, globally, become the standard of care in this small patient
population. Crizotinib was, however, rejected by NICE appraisal but, is available in
England, through the Cancer Drugs Fund. It is clear that some patients become
resistant to Crizotinib and until now, there has been no other targeted therapy to
offer these patients. Ceritinib, with positive NICE appraisal, will be able to fill this
role. Thus, this therapy represents a targeted treatment option, providing benefit to
a clearly defined segment of non small cell lung cancer patients.

As noted above, even relatively small benefits can be disproportionately large for

patients.

Our observations come from a combination of one-to-one discussion with lung
cancer patients, published research and our patient information helpline.

In summary

Patients with advanced and metastatic lung cancer are in a particularly devastating
situation. Even with the currently recommended options, the outlook for the majority
is relatively poor. It is for this reason that the availability of additional options is very






important. Ceritinib represents a new therapy option, for a very small number of
clearly defined patients.
We urge NICE, in its deliberations of this submission, to recommend the use of this

therapy

May 2015.
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Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name: NN

Name of your organisation: NLCFN
Are you (tick all that apply):

a specialist in the treatment of people with the condition for which NICE is
considering this technology? v

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

an employee of a healthcare professional organisation that represents clinicians
treating the condition for which NICE is considering the technology? If so, what is
your position in the organisation where appropriate (e.g. policy officer, trustee,
member etc)? v’

- Macmillan lung cancer clinical nurse specialist

- other? (please specify)
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What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?
Testing for ALK not universally available

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

Specialist clinics. Would require ALK testing which requires specialist test and cost
issues

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
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for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

What is the relative significance of any side effects or adverse reactions? In what

ways do these affect the management of the condition and the patient’s quality of

life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

Implementation issues

The NHS is required by the Department of Health to provide funding and resources
for medicines and treatments that have been recommended by NICE technology
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appraisal guidance. This provision has to be made within 3 months from the date of
publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- could lead to recommendations that have a different impact on people protected by
the equality legislation than on the wider population, e.g. by making it more difficult in
practice for a specific group to access the technology;

- could lead to recommendations that have any adverse impact on people with a
particular disability or disabilities.

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts.
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Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name:

Name of your organisation: NCRI/RCP/RCR/ACP/British Thoracic Oncology
Group

Comments coordinated by: x|

Are you (tick all that apply):

considering this technology?

- a specialist in the treatment of people with the condition for which NICE is

- a specialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?

- other? (please specify)
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What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

EMLA4 Alk translocation lung cancer is a very small subset of adenocarcinomas
of the lung representing 4-5% proportionally. These patients tend to be
younger and non-smokers. This gene alteration is the driver for the lung
cancer and therefore specific Alk inhibitors are the treatment of choice. This is
supported by accruing clinical trials data (ASCEND 1 Shaw et al. NEJM 2014).
The prognosis with Alk inhibitors is almost double compared to non-mutated
patients treated with chemotherapy. These patients are likely to survive long
enough and be well enough to receive second or third line treatments.

Ceritinib is the second of the Alk inhibitors, crizotinib being the first to show
efficacy in ALK mutated lung cancers. Currently these adenocarcinomas are
treated with a platinum doublet chemotherapy in the EU as crizotinib is
pending EMA license and has been shown superior to chemotherapy (for
progression-free survival) from a randomized phase 3 trial. This has been
shown already in studies and real life audits with EGFR mutated lung cancers
which are more common and we have more experience in treating. Overall
survival differences are unlikely to be demonstrated in trials as all these
patients will at some point receive Alk inhibitors.

The place of ceritinib is really following crizotinib resistance, which is
inevitable in these advanced cancers. In the phase 1 trial (ASCEND1) median
progression free survival (PFS) for all 246 NSCLC patients was 9 months.
Crizotinib used 1st line has shown superiority over chemotherapy (PROFILE
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1015) and soon will be used in the 1st line setting for Alk positive NSCLC,
pending EMA license. This will change the pathway for these patients again,
with a real need for 2nd line treatment. Bearing in mind these patients had all
had at least one line of chemotherapy before and were all advanced lung
cancer patients. The clinical trial testing Ceritinib in third line setting compared
to chemotherapy (ASCEND 5) is almost complete and is likely to report in the
near future. Again crossover of treatments mean that an overall survival
difference is unlikely to be seen in this group of patients.

These ALK mutated patients are quite rare and present in advanced setting,
but tend to be younger, nonsmokers. They do tend to survive to second and
third line treatments. Ceritinib has been particularly useful in patients with
brain metastases with useful clinical efficacy in controlling symptoms. A
specific study for patients with CNS disease in planned with ceritinib.

Treatment:
Platinum doublet chemotherapy, crizotinib, ceritinib

With emerging data the paradigm is likely to change to first line treatment with
Alk inhibitors. Giving rise to a real need for second generation targeted
treatments.

Safety: From the clinical trial data and my own experience in the studies, the
main toxicities encountered are common but very tolerable. These are
diarrhoea (86% of patients), nausea (82%) and vomiting (61%). The most
serious toxicity is of pneumonitis (3%) but there were no treatment related
deaths in the studies. This has to be clearly communicated to the clinicians
prescribing this drug as in real life pneumonitis is likely to be higher and may
be misdiagnosed as infection or disease progression.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.






Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Ceritinib for previously treated anaplastic lymphoma kinase-positive non-
small-cell lung cancer [ID729]

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

What is the relative significance of any side effects or adverse reactions? In what

ways do these affect the management of the condition and the patient’s quality of

life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

As above

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

Implementation issues

The NHS is required by the Department of Health to provide funding and resources
for medicines and treatments that have been recommended by NICE technology
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appraisal guidance. This provision has to be made within 3 months from the date of
publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

Alk testing is funded in many but not all Centres so delivery of treatment may
be affected

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed,;

- could lead to recommendations that have a different impact on people protected by
the equality legislation than on the wider population, e.g. by making it more difficult in
practice for a specific group to access the technology;

- could lead to recommendations that have any adverse impact on people with a
particular disability or disabilities.

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts.

Currently Ceritinib is available through clinical trial following crizotinib use or
in the first line study for ALK positive lung cancers. As ceritinib has an EMA
license, the compassionate use programme is likely to be discontinued once
drug becomes available commercially. This is a rare subset of a common
disease and access for UK patients will be through NICE/NHS or interim cancer
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drugs fund like in the case of crizotinib. It was disappointing that crizotinib use
was not approved by NICE. Both crizotinib and ceritinib are very effective in
this group and are likely to save money by avoiding futile chemotherapy and
supportive therapies which would be the alternatives. There is experience of
this in real life data and from clinical trials.
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Thank you for agreeing to give us a statement on your view of the technology and the
way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name: Martin Forster

Name of your organisation: UCLH

Are you (tick all that apply):

- a specialist in the treatment of people with the condition for which NICE is
considering this technology? Yes

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? Yes

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc.)? No

- other? (please specify) Member of NCRI Lung Clinical Studies Group
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What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS?

Currently in the UK patients with ALK-driven NSCLC who are fit enough to
receive therapy are initially treated with platinum-based combination
chemotherapy, usually platinum-pemetrexed. On progression, they may be
eligible to receive crizotinib via the Cancer Drugs Fund (CDF), which leads to
further disease control for the majority of patients but unfortunately all will
progress (median PFS 7.7 months).

On progression through crizotinib therapy (position of this STA submission)
the current treatment options are limited and there is a significant unmet
clinical need. A proportion of patients who remain fit, ~30%, may receive
further chemotherapy with docetaxel, which offers a response rate of ~10%
and median PFS of 3-4 months, but the majority of patients will receive no
further active anti-cancer therapy, managed with best support care only.

Is there significant geographical variation in current practice?

The first line management of patients fit enough for active therapy with a
platinum-based combination will vary little across the country. ALK testing
may be variable across the country but | believe it is now being performed in
the majority of cancer centres and units. Within England, access to crizotinib
as second line therapy is universal via the CDF and so there should not be
large variation in current practice. Use of 3" line therapy with docetaxel will
vary to a degree across centres, but | believe this will be driven more by patient
fithess and co-morbidities than geographical variants.

Are there differences of opinion between professionals as to what current practice
should be?

Use of docetaxel in relapsed NSCLC is well established. It has a limited role
with low response rates (~10%) and marginal impact on PFS and OS. It causes
significant side effects and so it is only used in a small proportion of patients
fit to receive it. 1 do not think there is a large difference of opinion on this.

There is however an ongoing debate about whether a proportion of patients on
crizotinib who develop progression limited to only one or a few sites may
benefit from localised therapy to these progressing sites with continuation of
crizotinib. This practice may vary across clinicians.

What are the current alternatives (if any) to the technology, and what are their
respective advantages and disadvantages?

As mentioned above, for fit patients docetaxel would be the main alternative
therapy to ceritinib, once there is clinically relevant progression on crizotinib.
For patients unfit for docetaxel there is not current alternative in addition to
best supportive care.
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The activity of docetaxel is limited (ORR <10% and marginal impact on mOS)
and it is associated with significant toxicity within this patient population.
Ceritinib has numerous overwhelming advantages, both in the likelihood and
duration of benefit (as submitted within this STA, ORR >40%, disease control
rates of ~75%, duration of response >8 months and median PFS ~6 months)
and the limited number of clinically relevant side effects. The only potential
benefit of docetaxel over ceritinib would be cost based.

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient?

Other than general overall fitness, which is usually associated with outcome,
there are no established clinical prognostic factors within this ALK-positive
patient population. There has been work looking at whether certain patterns of
progression on crizotinib are associated with different prognosis. In other
forms of NSCLC, patients with brain metastases have a worse prognosis,
however, of particular interest, all patients including those with brain
metastases appear to gain similar benefit from ceritinib.

There has also been a lot of work over recent years investigating mechanisms
of resistance to crizotinib. There is significant understanding about the
biological mechanisms of resistance to crizotinib and the majority (although
not all) remain sensitive to ceritinib, with no clear clinical sub-populations who
do particularly well or badly. Currently, there is also inadequate biological
understanding to differentiate particular groups who should / should not
receive ceritinib post crizotinib.

Are there differences in the capacity of different subgroups to benefit from or to be
put at risk by the technology?
There are no data suggesting differential toxicity to ceritinib.

As mentioned above, there is increasing understanding of the underlying
biological mechanisms of resistance to crizotinib but these do not currently
define patient subgroups that should be managed differently. Preclinical and
translational data show that most mechanisms of resistance to crizotinib
appear to retain sensitivity to ceritinib, although some secondary ALK
mutations may be less sensitive.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

Treatment should be prescribed by appropriately trained oncologists,
supported by a chemotherapy team including appropriately trained nurses and
pharmacists. Prescription, delivery and patient management are not
excessively complex and could be delivered through smaller cancer units as
well as larger cancer centres.

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?
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Ceritinib is not currently available in England. Previously it was available
through clinical trials and then an expanded access program but since
licensing approval it has not been available.

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

ASCO guidelines (most recently updated Aug 2015) recommend ceritinib for
patients with ALK driven disease progressing after crizotinib. The guidelines
are based on the same data presented within this STA and have been
considered by a lung expert reference group and presented appropriately.

Current ESMO guidelines are older and predate the presentation of clinical
data with ceritinib.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?
The increased understanding of the biology underlying lung cancer has led to
the recognition that a proportion of tumours are driven by particular molecular
drivers. These include ALK translocations in 3-5% of UK NSCLC patients. The
co-development of drugs able to inhibit growth of these tumours is
revolutionising the management of lung cancer and driving a patient-centred
precision medicine approach.

For patients with ALK-driven disease, crizotinib has been shown to be a more
effective management than chemotherapy and crizotinib is currently available
as second line therapy through the CDF. There are data demonstrating the
benefits of crizotinib over chemotherapy as first line therapy for ALK-driven
NSCLC and in the future it is likely this will become a standard of care here in
the UK, as it is already elsewhere around the world.

However, patients will progress on crizotinib (whether as first or second line
therapy) and the current alternatives are chemotherapy or best supportive care
(BSC). Within this STA, the standard therapy is either docetaxel (for fit
patients) or best supportive care for anyone more frail (the majority). As
outlined above, docetaxel, whilst a recognised standard therapy, only helps a
minority of patients and is associated with significant side effects. The data
presented within this technology appraisal demonstrate that ceritinib leads to
tumour regression for a clinically meaningful duration for the majority of
patients with ALK-driven NSCLC after crizotinib therapy and if it becomes
available ceritinib | believe it will be used in almost all settings in preference to
currently available therapies. It is an oral medication and therefore will be
easier to deliver than docetaxel and requires less supportive medication.
Some caution will be required about concomitant medication but this is not
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overly complex and very manageable. For patients too frail for docetaxel their
only option is best supportive care and they therefore represent a significant
unmet clinical need and a powerful therapy such as ceritinib has particular
importance for them.

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

All patients will need to have had previous ALK testing to be eligible for this
technology, but given that patients will have already received crizotinib this
will not require further analysis. Whilst re-biopsy and further tissue is of
academic interest it will NOT be required for eligibility for the technology. As
mentioned above, | do not think that there is adequate clinical evidence at this
point to suggest particular molecular subpopulations that do not gain benefit
from ceritinib in this setting. Therefore | do not think specific additional testing
is required to guide patient selection. Patients need to be monitored on
treatment and treatment should be stopped when clinically relevant disease
progression has occurred.

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
The patient characteristics within these STA-submitted trials reflect accurately
the ALK-driven UK population.

ALK translocation is very much more frequent in lung adenocarcinoma than
other NSCLC sub-populations and is very uncommon to co-occur with EGFR
mutation. In addition, patients with ALK-driven NSCLC tend to be younger
than other ‘non mutation-driven’ NSCLC and are more likely to be non smokers
or light ex-smokers. These characteristics are described within these studies
and remain consistent with UK population.

What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

In the analysis of randomised trials in molecular driven lung cancers such as
EGFR mutation and ALK translocation driven NSCLC it is recognised that there
is a high degree of cross-over, meaning that overall survival is no longer the
most relevant outcome. However, | believe that Progression Free Survival has
been demonstrated to reliably predict for improved overall survival within
molecular patient sub-populations and | therefore feel this is the most relevant
outcome. Overall Response Rate (ORR) and Duration of Response are also of
relevance, although | am not so certain that ORR predicts longer-term
outcomes as reliably. Quality of life also continues to be an important
outcome.

All these outcomes are available within this STA based on 2 single arm
studies.
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Both demonstrate very impressive outcomes with mPFS of 5.7 and 6.7 months
in ASCEND-1 and ASCEND-2 trials respectively.

Overall response rates and duration of response in both studies were also
dramatic at 39% and 56% and 9.7 and 8.3 months respectively. These data are
truely outstanding and represent a huge benefit for these patients, who having
progressed on crizotinib have a significant unmet need with limited available
effective treatment options.

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

The toxicities described within these trials accurately reflect clinical
experience with these drugs. As described in the STA submission ceritinib is
generally very well tolerated and side effects are manageable. A proportion of
patients (~40%) do require a dose interruption or dose modification but rarely
does treatment require permanently stopping.

Patient reported outcomes confirm a good improvement in quality of life.

Equality and Diversity

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- Could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- Could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by making it
more difficult in practice for a specific group to access the technology;

- Could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

I do not think that this appraisal will lead to any of the equality and diversity
concerns outlined above. As all patients will have had crizotinib even possible
variability in ALK testing across the UK will not directly influence availability of
the submitted technology.

Any additional sources of evidence
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Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

I am not aware of other sources of data that needs to be reviewed in addition.

Implementation issues

The NHS is required by the Department of Health and the Welsh Assembly
Government to provide funding and resources for medicines and treatments that
have been recommended by NICE technology appraisal guidance. This provision has
to be made within 3 months from the date of publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health and the Welsh Assembly
Government to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

I do not believe there would be a big impact on clinical services should this
treatment be approved. As this patient population only represents 3-5% of
NSCLC, the patient numbers in any single practice will be small and therefore
impact on the whole service limited. A degree of training would be required for
oncology staff but this would not be extensive.

Patients with ALK-driven NSCLC tend to be young (median age in both studies
was early 50s) and therefore increased survival with high degree of symptom
control and manageable toxicities may lead to increased ability for these
patients to continue work and other societal contributions, in addition to the
benefit to the patients themselves.
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Ceritinib for previously treated anaplastic lymphoma
kinase-positive non-small-cell lung cancer [ID729]

Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

. the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, including health-
related quality of life)

. preferences for different treatments and how they are given
. expectations about the risks and benefits of the treatment.

We have already asked your nominating organisation to provide an
organisation’s view. We are asking you to give your views as an individual
whether you are:

. a patient
. a carer (who may be voicing views for a patient who is unable to) or
. somebody who works or volunteers for a patient organisation.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The response area will expand as you type. The length of your response
should not normally exceed 10 pages.
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1. Aboutyou

Your name: Tom Haswell

Name of your nominating organisation: ICPV

Do you know if your nominating organisation has submitted a
statement?

O Yes ] No

Do you wish to agree with your nominating organisation’s statement?

] Yes v No

(We would encourage you to complete this form even if you agree with your

nominating organisation’s statement.)
Are you:

¢ a patient with the condition?

v Yes ] No

e a carer of a patient with the condition?

O Yes ] No

¢ a patient organisation employee or volunteer?

| Yes O No

Do you have experience of the treatment being appraised?
] Yes | No

If you wrote the organisation submission and do not have anything to add, tick
here [_] (If you tick this box, the rest of this form will be deleted after
submission.)
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2. Living with the condition

What is your experience of living with the condition as a patient or
carer?

| was diagnosed with NSCLC in 1993 and told there was no treatment which
would have any effect on my lung cancer and | was given a very short life
expectancy. | took part in an early phase clinical trial of gemcitibine and
cisplatin which proved to have positive effect and this was followed by
radiotherapy. The outcome was/is | am registered disabled, medically retired
unable to work, but alive and with a quality of life acceptable to me
considering the prognosis | was given. The impact of lung cancer totally
changed my life, my background was in engineering and | worked overseas
for many years, in fact my diagnosis was in Jeddah, Saudi Arabia and was
picked up at a routine employment medical. What made it more surprising
was the fact that | had no outward symptoms that would have indicated to me
that | should present to a doctor yet | had a 7cm x 4cm tumour and infected
nodes. As you can imagine the impact of the diagnosis on my family was
severe but made many times worse when we were told of my short life
expectancy, so you can see how lung cancer can affect people other than the
patient. The side/after effects of lung cancer and the treatments can be
considerable, in my own case, pneumonitis, pulmonary fibrosis and
bronciectasis. | have been very fortunate and without being melodramatic, if |
had not been given the opportunity of taking part in the clinical trial | would not
be around today. Taking part in the clinical trial created an interest in me in
medical research and for many years | have been involved in patient issues,
service delivery and research with the emphasis on research and in particular
lung cancer. | am involved in with various committees, organisations and
groups which have included being a member of the NICE GDG which
reviewed and updated the guidelines in 2011 and | was also a member of a
NICE Expert Diagnostic Advisory Group which reported on EGFR test
equipment for lung cancer patients. | was also a member of the NCRI Lung
Clinical Studies Group from 2006 to 2012 and have now been reappointed to
that CSG. | am also involved as co-applicant, collaborator, advisor on various

research studies, many involving lung cancer and am and have been a
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member of TMG’s and TSC'’s. If further information of my background and

experience of lung cancer is required, please let me know.

3. Current practice in treating the condition

Which treatment outcomes are important to you? (That is, what would
you like treatment to achieve?) Which of these are most important? If
possible, please explain why.

Cure and overall survival are the most important outcomes in my opinion, but
being realistic and being aware of the condition, quality of life is a major factor
and unfortunately some patients have got to decide in certain circumstances if
they prefer a shorter life expectancy with good quality of life or longer life

expectancy with not such good quality of life.

What is your experience of currently available NHS care and of specific
treatments? How acceptable are these treatments — which did you prefer
and why?

When | was diagnosed with lung cancer ( 1993 ) mutations such as ALK,
EGFR, etc. had yet to be identified | believe so | have had no experience of
targeted therapies. My understanding of ceritinib is that it is a very effective
drug, more active than chemotherapy, has less toxicities and is taken

orally

4.  What do you consider to be the advantages of the

treatment being appraised?

Benefits of a treatment might include its effect on:

. the course and/or outcome of the condition

. physical symptoms

. pain

. level of disability

. mental health

. quality of life (such as lifestyle and work)

. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

. where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above
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Please list the benefits that you expect to gain from using the treatment
being appraised.

Further to above, my understanding is that many patients with ALK+ develop
brain metastisis and ceritinib can be very effective in controlling this making it
possible to limit the requirement for whole brain radiotherapy. | believe
patients do very well on ceritinib but would fare much worse on
chemotherapy, ( side effects and anti-cancer activity ). It seems patients have
a much improved quality of life on ceritinib leading a much more “ normal life
being able to return to or continue working, which can ease financial
concerns, much less fatigue, more energy, can play with the kids, no
sickness, no chemotherapy effects. With it being an oral drug, hospital visits

reduced which has all round benefits.

Please explain any advantages that you think this treatment has over
other NHS treatments in England.

The comparator in the scope is best supportive care, i.e. analgesics, oxygen,
blood transfusions, perhaps no anti-cancer treatment and ceritinib seems to

show multiple advantages over the comparator.

If you know of any differences in opinion between you and other
patients or carers about the benefits of the treatment being appraised,
please tell us about them.

Don’t know of any differences.

5. What do you consider to be the disadvantages of the

treatment being appraised?

Disadvantages of a treatment might include:

. aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or

tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)
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. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

. any other issues not listed above

Please list any concerns you have about current NHS treatments in
England.

Lack of access to certain medicines and treatments for all patients. This drug |
believe is available on compassionate grounds from the drug company but my
understanding is that this will stop now that the drug has been licenced, it is
not available through the cancer drugs fund and will not be available for NHS

patients.

Please list any concerns you have about the treatment being appraised.
Care has to taken in respect of some side effects, diarrhoea which |

understand can be controlled by loperamide and if required, a reduction in the
dose of ceritinib. Blood abnormalities which again can be treated by reducing

the ceritinib dose.

If you know of any differences in opinion between you and other
patients or carers about the disadvantages of the treatment being
appraised, please tell us about them.

The disadvantages mentioned above would appear to be acceptable to

patients and can be controlled.

6. Patient population

Do you think some patients might benefit more from the treatment than
others? If so, please describe them and explain why.

Ceritinib is a treatment for lung cancer patients with the ALK+ mutation and
my understanding is that it is an ALK inhibitor and a targeted

medication.

Do you think some patients might benefit less from the treatment than
others? If so, please describe them and explain why.

If they do not have the ALK mutation there may be less benefit.
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7. Research evidence on patient or carer views of the
treatment

Are you familiar with the published research literature for the treatment?
| Yes O No

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether your experience of using the treatment as
part of routine NHS care reflects the experience of patients in the clinical
trials.

| am vaguely familiar with previous clinical trials and it seems that patient

experiences reflects trial experiences.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Not available on NHS | understand.

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments?

O Yes ] No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity and eliminating
discrimination. Please let us know if you think that recommendations
from this appraisal could have an adverse impact on any particular
groups of people, who they are and why.

Can'’t think of an adverse impact unless for someone who has difficulty

swallowing tablets.
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9. Other issues

Do you consider the treatment to be innovative?

| Yes ] No

If yes, please explain what makes it significantly different from other
treatments for the condition.

Patients relapse on crizotinib and | think ceritinib is a beneficial treatment

compared to what else is available, BSC, chemo.

Is there anything else that you would like the Appraisal Committee to
consider?

From what | can find out ceritinib gives patients a very much improved quality
of life, the opportunity to live a more “ normal life “ and gives them hope for the

future.

10. Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

e Better quality of life

e Hope for the future

e Lesser side effects which can be controlled

e ltis an effective drug for this group of patients and it would be disastrous if
it was not made available for NHS patients

e Patients on this drug lead a more “ normal life “
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1. SUMMARY

1.1. Critique of the decision problem in the Company Submission
The CS decision problem matches the population, interventions, comparators and outcomes described

in the final NICE scope, as seen in Box 1.

Box 1: NICE final scope

Intervention | Ceritinib

Population People with anaplastic lymphoma kinase-positive (ALK+) advanced non-small-

cell lung cancer previously treated with crizotinib.

Comparators | Best supportive care (BSC)

Outcomes The outcome measures to be considered include:
e overall survival

e progression-free survival

e overall response rate

e adverse effects of treatment

e health-related quality of life.

The intervention, ceritinib, is indicated for the treatment of ALK+ metastatic NSCLC in those who
have progressed on, or are intolerant to, treatment with crizotinib. The Company received conditional
marketing authorisation for ceritinib from the European Medicines Authority (EMA) in May 2015.
The Company refers to the Summary of Product Characteristics (SPC) for recommendations for dose

interruption, reduction or discontinuation but does not specify reasons for these.

The comparator appropriate to the NICE scope is BSC. There is no direct evidence of ceritinib versus
BSC and the CS use evidence from a small subgroup of a retrospective study of patients who have

progressed following treatment with crizotinib.

1.2. Summary of clinical effectiveness evidence submitted by the Company
The CS undertook a systematic review to search for evidence to meet the decision problem, which the
ERG considered of reasonable quality. The CS includes evidence from two ongoing studies of
ceritinib (one a subgroup), providing evidence that is from the most recent data cut. These were the
group of participants in the ASCEND-1 study who had previously been treated with crizotinib, and
the full population in the ASCEND-2 study. The ERG considers that both of these studies are relevant
to the decision problem. A further study, which is a retrospective review of participants who were
included in one centre of the ASCEND-1 and -2 studies was also identified in the CS. The CS
presents a summary of these data and the ERG agrees with the CS that as only two participants in this

11





study were not included in the analysis of the ASCEND-1 study, these data are of limited importance

to the decision problem.

The CS presents outcomes of response rates and measures of survival (progression free survival and
overall survival) and adverse events. The outcomes reported in the CS are from both an investigator
assessment and from a blinded independent review committee (BIRC). It is evident that the BIRC
assessments differ for a number of outcomes from the investigator assessments. The ERG considers
the BIRC assessments likely to be less biased, and has therefore focused on the BIRC assessed

outcomes in their critique of the data.

e In the only comparison of ceritinib with BSC the pooled median overall survival was
estimated to be _ for ceritinib from the
ASCEND-1 and -2 studies and 2.2 months (95% CI: 1.1, 3.8) for the BSC comparator.

e The pooled estimate for progression free survival from the ASCEND-1 and -2 studies used
the outcomes from the BIRC; finding a pooled median survival of
I

o The overall response rate for patients receiving ceritinib was 35.7% (95% CI 27.8, 44.2) from
the BIRC in ASCEND-2 and 46.0% (95% CI 38.2, 54.0) from the BIRC in ASCEND-1.
These data were not pooled.

e The duration of response (DOR) was 9.7 (95% CI 5.6, 12.9) from the BIRC in ASCEND-2
and 8.77 months (95% CI 5.98, 13.11) from the BIRC in ASCEND-1. These data were not
pooled.

e A high proportion of patients experienced adverse events, the most frequently reported were

abnormal liver function tests, diarrhoea, nausea, fatigue and hyperglycaemia.

1.3. Summary of the ERG’s critique of clinical effectiveness evidence submitted
The key issue of concern to the ERG is the uncontrolled nature of the included studies, where no

comparative data is available to meet the decision problem.

As no comparative studies were identified, the CS use data from a retrospective non randomised study
of participants who have progressed while on treatment with crizotinib as the comparator evidence for
BSC. The participants in this study had received crizotinib as second or subsequent line of therapy
and had experienced progressive disease following either complete response, partial response or stable
disease. The main subgroup of relevance is the subgroup who did not continue crizotinib therapy
beyond progressive disease but received BSC. Although results for this subgroup were reported in the

study, no baseline characteristics for this subgroup are presented; those from a combined group which
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included those who received chemotherapy were presented. It is therefore unclear how similar these

participants are to those in the ceritinib studies.

The CS presents an unadjusted pooling of individual data to calculate progression free survival and
overall survival from the interim data cuts of the ASCEND-1 and -2 studies. No pooling of the other

reported outcomes in the CS was undertaken.

The CS presents data for a naive indirect comparison between pooled estimates from the ASCEND-1
and -2 studies and the BSC subgroup from the retrospective study for the key outcome of relevance to
the economic evaluation, overall survival. The ERG notes that this naive indirect comparison has a
number of limitations, particularly around uncertainties in the comparability of the studies and the

indirect comparison being based on observation of the data only.

A number of participants in the ASCEND-1 and ASCEND-2 studies had subsequent treatment post

progression with ceritinib, and this may have influenced the key outcomes in the CS.

Despite the limitations with these data, and the limitations in the approach used in the CS, the ERG
has not been able to identify any better quality data and the ERG clinical advisor has confirmed that

these are the most relevant data.

In the two ASCEND studies a proportion of participants had received more than 2 regimens of
therapy before inclusion in the studies. Some details of these prior regimens is provided, however;
the ERG notes that a proportion of participants in these studies are likely to be different to the

population under the current marketing authorisation.

The ERG discuss other potential issues around the generalisability of the participants in these studies
to the patient group in the NHS setting, including the age, ethnicity and the nature of brain metastases

compared with those likely to be suitable for treatment in the UK.

1.4. Summary of cost effectiveness submitted evidence by the Company
The company submitted a de novo Markov model with a one month cycle length and a 10 year time
horizon. The model defined states of progression-free survival, post progression and death for ALK+
NSCLC patients who have previously been treated with crizotinib, with all patients entering the model

in the pre-progression state.
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The initial patient cohort in the model represents the population from the ASCEND-2 study, and the
relevant subset of the population from ASCEND-1. Overall survival and progression-free survival for
ceritinib are both derived from parametric survival curves fitted to pooled data, without adjustment for
baseline characteristics, from the two studies. Overall survival with BSC is taken from a separate
single-arm, retrospective study in ALK+ NSCLC,' whilst data on progression-free survival come
from another single arm study, this time in epidermal growth factor receptor positive (EGFR+)
patients.” Naive indirect comparisons are performed between these different studies, meaning there
are no adjustments made for differences in patient or study characteristics. The benefits of treatment
with ceritinib are assumed to persist both after the time horizon of the trial, and after treatment

discontinuation.

A sensitivity analysis is also conducted, assuming that 30% of patients would be switched to active
therapy (4 cycles of docetaxel, followed by BSC) rather than BSC in the control arm. Overall survival
rates are taken from the same study as for BSC (this time the systemic chemotherapy arm of the

study),' and docetaxel is assumed to give the same progression-free survival times as BSC.?

Quality of life values for the pre-progression state are calculated by mapping data from the EORTC-
QLQ-C30 questionnaire to the EQ-5D, using a published mapping algorithm. The Company
submission states that patients in the progression-free survival state on BSC/docetaxel were assumed
to have the same utility as those on ceritinib. The EQ-5D was only administered to patients who were
in the pre-progression state (or immediately post-progression), so utility values for the post-
progression state were taken from Chouaid et al. (2013).? No quality of life losses associated with

treatment related adverse events were included in the base case.

Costs of treatment with ceritinib/docetaxel were combined by multiplying reference prices for the
drugs with dose intensities (percentage of prescribed doses actually taken) from the relevant clinical
studies. All patients were assumed to continue taking ceritinib in the progression-free survival state,
and to discontinue immediately post progression. BSC was assumed to have a treatment cost of zero.
Costs of managing adverse events (included in the model if a grade 3/4 adverse event affecting >5%
of patients) were calculated by multiplying trial data on events with NHS reference costs for the

treatment of those events.

Disease management costs were stratified into pre progression, post progression and terminal care
costs. Resource use frequencies in the pre- and post-progression states were based on expert panel
estimations from previous NICE appraisals, which are then combined with unit costs for that resource

use, taken primarily from NHS reference or PSSRU costs.
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1.4.1. Base case results
The company base case results indicate that ceritinib will provide an additional 0.83 QALY's versus
BSC and costs and additional £51,952, with an ICER of £62,456 per QALY. The parameters included
in sensitivity analyses to which this estimate is most sensitive are the costs of ceritinib, whether
ceritinib treatment is assumed to continue for a period post-progression, and the survival functions

used to extrapolate both progression-free and overall survival.

In the sensitivity analysis where 30% of patients receive docetaxel rather than BSC, the ICER for

ceritinib versus this composite comparator is £63,920 per QALY.

1.5. Summary of the ERG’s critique of cost effectiveness evidence submitted
1.5.1. Strengths
The decision problem presented in the CS is in line with the NICE scope.

The CS presents a systematic review of the clinical effectiveness of ceritinib that the ERG consider to
be of reasonable quality. A systematic search for evidence was undertaken and the CS applied an

appropriate inclusion criteria to identify studies of relevance.

Two single-arm cohort studies of reasonable quality have been included. The summarised evidence

of clinical effectiveness and adverse events has been accurately presented.

The model constructed by the Company is clearly explained and logical. The model developed
appears to capture important features of the disease (progression-free survival and overall survival),
and the cycle length (1 month) is sufficiently short to allow accurate modelling of changes over short

time periods.

The perspective, time horizon and discount rates chosen by the company all follow NICE

recommendations, and are appropriate to the decision problem.

Other than two easily fixed issues (utility values for the pre-progression state and Kaplan-
Meier/survival curve plots presented in the submission, section 5.2.13), there were no discrepancies
found between the models reported in the company submission and the copy of the model given to the
ERG, nor were there any additional discrepancies between the results obtained by re-running analyses
from the submitted model and those reported in the manuscript. Changes made by the ERG to the

company’s base case assumptions increased the ICER for ceritinib versus both BSC and docetaxel.
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1.5.2. Weaknesses and areas of uncertainty
There are no comparative studies of ceritinib versus BSC. Therefore the assessment of the treatment
effects of ceritinib are based on a naive indirect comparison using a pooled analysis of two single-
cohort studies in ceritinib compared with a small subgroup of people having BSC from a retrospective

study. There are a number of areas of uncertainty:

e The two single arm cohort studies are ongoing and data presented is interim data that has not
been peer reviewed

e Data on progression-free and overall survival for ceritinib are both based on pooling data
from ASCEND-1 and ASCEND-2, without any adjustment for baseline characteristics. The
pooled analysis is from individual patient data and although the methods appear appropriate,
the ERG are unable to fully verify the accuracy of the presented result

e The retrospective nature of the study used for the BSC arm means there is a high risk of bias
but the ERG agrees there does not appear to be any other data to use at present

e There is limited information in the BSC study regarding potential confounding factors that
can be compared with the studies used to assess the effectiveness of ceritinib

e There is no statistical indirect comparison of data from the intervention studies and the
comparator study. Data are compared through observation only

e No adjustment is made for baseline differences between the various studies. Additionally,
data on progression-free survival with BSC are based not on ALK+ NSCLC, but rather on
EGFR+ NSCLC.

Patients in the Ou et al. (2014)' study from which BSC overall survival data are taken were not
randomly assigned to different treatments, but allocated according to clinical judgement. Therefore,
those assigned to the BSC arm may be sicker patients who it is assumed will not benefit from further

active treatment, hence underestimating the overall survival for the whole population.

It is assumed that the benefits of treatment with ceritinib (gains both in overall survival and
progression-free survival) persist both after the time horizon of the trial, and after treatment

discontinuation. No convincing justification was given to support this optimistic assumption.
Patients are assumed to discontinue ceritinib treatment immediately post-progression, even though

data from the ASCEND studies imply patients will continue to be treatment for an average of 1.6

months post-progression.
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Data on resource use in both the pre- and post-progression states are based not on trial data, but on
expert opinion. Additionally, these assumptions are based on the whole NSCLC population, not

specifically the ALK+ subpopulation.

The same utilities are applied to the ceritinib and BSC pre-progression health states, even though this
value includes the impact of ceritinib treatment-related adverse events, which would not be relevant

for the BSC arm.

1.6. Summary of exploratory and sensitivity analyses undertaken by the ERG
The ERG made a number of modifications to the model assumptions made by the company.

Specifically:

e The log-normal model was used for extrapolating overall survival for BSC, rather than the
Weibull model in the original submission

e Patients are assumed to receive ceritinib for an average of 1.6 months post progression, in line
with data from the ASCEND studies, in contrast to the company base case where ceritinib
treatment was considered to be discontinued at the moment of disease progression

e The full list of grade 3/4 drug-related adverse events is included in the ceritinib arm of the
model, not just those which occur in > 5% of patients

e Costs, equivalent to two additional blood tests and two additional outpatient visits, were
included for managing lab abnormalities, as opposed to the cost of £0 in the original model

o  Utilities for the progression-free state are set to be the same in the ceritinib and BSC arms of
the model (in line with the approach reported in the CS), and utilities for the BSC
progression-free state are then adjusted to account for the lower rates of adverse events with

BSC compared to ceritinib.

In the ERG’s base case, ceritinib provides an additional 0.80 QALY's versus BSC and costs and
additional £63,281, with an ICER of £79,528 per QALY.

Additionally, in both the Company’s and ERG’s base case models, the benefits of ceritinib treatment
on overall survival and progression-free survival were assumed to last for the entire time horizon of
the model (10 years). Any reduction in the length of treatment benefit will reduce the cost-

effectiveness of ceritinib (table 42).
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2. BACKGROUND

2.1. Critique of Company’s description of underlying health problem.
The Company describes non-small cell lung cancer (NSCLC) and the anaplastic lymphoma kinase
positive (ALK+) subtype* * on CS pages 32-4 and the ERG clinical advisor agrees that this is a clear
and accurate overview of the condition of relevance to the decision problem. Approximately 5% of
advanced (stage I1Ib/IV) NSCLC are ALK+. Those with ALK+ are generally younger and have little
to no smoking history compared with those with NSCLC who are ALK negative. Most cases are
adenocarcinomas.® The ERG notes that there are not any particular patient characteristics that are

known to affect response to treatments in this population, for example, patient ethnicity or gender.*

The CS states on page 34 that ALK+ patients have prognoses similar to, or possibly worse than, those
with ALK negative NSCLC. This is based on evidence from 300 adenocarcinoma NSCLC cases
diagnosed between 1997 and 2008 and selected from the Mayo Clinic Lung Cancer Cohort, an
observational follow-up study.® No patients had been treated with crizotinib. Cases of ALK+ and
ALK- were matched and the authors attempted to consider potential confounding variables in their
analyses. The authors, however, point out potential limitations in these data including the
retrospective nature of the study, the small sample size and the broad category of treatment modality
used. The ERG agrees with the CS interpretation that the prognoses for those with ALK+ may be
similar, but could be worse, than those with ALK negative NSCLC.

In CS Section 3.1.3 (page 33) the Company provide estimates that 66 patients would be eligible for
ceritinib treatment in England and Wales. This is based on the number of patients notified to the
Cancer Drug Fund for crizotinib in 2014 (n=111) for England and an assumption that two patients in
Wales are currently receiving crizotinib. The CS than takes the probability of 84% survival taken
from a Randomised Controlled Trial (RCT) of crizotinib (PROFILE 1007) together with an estimate
that 70% of these patients might be eligible for ceritinib (based on advice from their clinical experts),
to estimate the number eligible as 66. The ERG clinical advisor agrees that approximately 70% of
people with progression post treatment with crizotinib would be eligible for treatment with ceritinib.
The CS presents an alternative estimate, using a similar approach to that used in TA296 (crizotinib).
The key difference is in the estimate of the number of ALK+ patients who would be treated with
crizotinib, n=167. This is based on an assumption that 70% of ALK+ patients treated with first line
therapy would be eligible for second-line treatment with crizotinib, taken from a 6-month survival
probability for advanced NSCLC. Using this estimate, and the same probability of survival from
crizotinib and subsequent eligibility for treatment with ceritinib, the CS suggests that 98 patients

would be eligible (CS Appendix 2).
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The CS also cites evidence that approximately one third of patients with ALK+ will fail to respond to

crizotinib.”® The ERG is unclear if these are accounted for in the above estimates.

2.2. Critique of Company’s overview of current service provision
The CS presents a treatment pathway for ALK+ NSCLC on pages 35-6. The ERG clinical advisor
agrees that given current pathways in relation to the Cancer Drugs Fund (CDF) specific drug
availabilities that this is a reasonable representation of the likely treatment pathway, and that few
patients would be given docetaxel monotherapy as second-line treatments as indicated by the dashed
line in CS Figure 1. The ERG clinical advisor has noted that for those with progression post ceritinib,

docetaxel or BSC would be considered, based on clinical factors.

2.2.1. Changes to service provision (CS page 27)
The Company notes that patients eligible for treatment with ceritinib will already have had their ALK
status confirmed because of the position of ceritinib as a subsequent line of therapy to crizotinib. The
CS states that as such, there is no expectation that ceritinib will result in changes in service provision
and management with regards to the identification of the eligible patient population. The CS describes
the monitoring associated with ceritinib use and this concurs with section 4.3 of the Summary of
Product Characteristics (SPC) which also describes the monitoring required in those being treated
with ceritinib. Patients being treated with ceritinib are monitored regularly for liver function,

hyperglycaemia and for pulmonary symptoms.
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3. CRITIQUE OF COMPANY’S DEFINITION OF DECISION PROBLEM

3.1. Population
The population in the decision problem, and subsequent clinical evidence, matches the population
described in the final scope. The population of relevance is adults with ALK+ NSCLC who have

previously been treated with crizotinib.

3.2. Intervention
The intervention in the decision problem is ceritinib and this matches the final scope. The Company
provides a description of the technology and the mechanism of action of ceritinib (CS page 24) which
the ERG clinical advisor has confirmed is accurate. Ceritinib is an oral medication authorised for use
in patients with NSCLC caused by a variant of the ALK gene. The variant gene can lead to over-
proliferation of cells and the development of tumours. Ceritinib is a highly selective second-
generation ALK inhibitor which aims to impede cell signalling and reduce cell proliferation and
tumour development. Ceritinib is indicated for the treatment of ALK metastatic NSCLC in those who

have progressed on, or are intolerant to, treatment with crizotinib, a first-generation ALK inhibitor.

Ceritinib has received conditional marketing authorisation from the European Medicines Agency
(EMA), (gained on 6™ May 2015), and the Food and Drug Administration (FDA) (gained on 29"
April 2014). The CS is correct that both the FDA and EMA agree the benefits of ceritinib outweigh
the risks in this population, however, the CS provides little information on the outcomes from the

EMA or the FDA.

The FDA, in their overall summary review states that there is a major concern over the
appropriateness of the 750mg per day dose, which is poorly tolerated and may be higher than required
to achieve the observed anti-tumour effect (98% had a gastrointestinal reaction, more than 25% had
fatigue, decreased appetite, constipation). In addition, the FDA report states that 80% had an increase
in ALT, 75% in AST, 58% creatinine and 51% raised glucose and that serious adverse reactions
included hepatotoxicity, interstitial lung disease, prolongation of corrected QT interval and
hyperglycaemia. At the 750mg dose approximately 60% of patients required at least one dose
reduction, mostly due to gastrointestinal (GI) toxicity and the FDA have required post-marketing
trials to assess these safety issues further, using ceritinib at different doses and with or without food.

Clinical advice to the ERG is that the post marketing trial starts in the last quarter of 2015.

Marketing authorisation from the EMA is conditional and further results from the ongoing studies and
a comparative phase 3 study, within three years, has been requested. The ERG notes that safety

outcomes presented in the European Public Assessment Report (EPAR) came from more studies than
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are presented in the CS (although some with small numbers). The Company provided pooled safety

outcomes in their clarification request (see Section 4.4).
Ceritinib will be assessed by the Scottish Medicines Consortium in Q3 2015.

The CS does not summarise details of the SPC in the main submission, but a link to the SPC is
presented in Appendix 1. Table 4 in the CS (page 25-6) summarises administration and costs of
ceritinib and information provided in this table regarding the treatment administration concur with
those in the SPC. The Company refers to the SPC for recommendations for dose interruption,
reduction or discontinuation but does not specify reasons for these. In Table 1 of the SPC the dose
adjustments and management recommendations are provided for a number of criteria; these include
adjustments for alanine amino transferase (ALT) or aspartate aminotransferase (AST) elevation at
different thresholds, QT corrected for heart rate at different thresholds, bradycardia, treatment related
pneumonitis, hyperglycaemia and severe or intolerable nausea, vomiting or diarrhoea despite

treatment.

3.3. Comparators
The comparator described in the decision problem is BSC. This is appropriate to the NICE scope,
although the source of the evidence on BSC is from a small subgroup of a retrospective study which

has been naively indirectly compared with ceritinib (see Section 4.3 for more detailed critique).

3.4. Outcomes
The outcomes reported in the decision problem match the NICE scope. These are overall survival
(OS), progression-free survival (PFS), overall response rate (ORR), adverse effects and health-related

quality of life (HRQoL).

3.5. Other relevant factors
The CS makes a case for innovation. On page 28 and 30, the CS states that the innovative nature of
ceritinib has been recognised by the Medicines and Healthcare Products Regulatory Authority by
being granted a Promising Innovative Medicine designation. This allows earlier access to treatments
for those with life-threatening conditions. The CS states that ceritinib offers a step-change in the
management of people with ALK+ NSCLC following treatment with crizotinib. The CS notes the
unmet need for the population of relevance to the scope, without ceritinib the only treatment available
is BSC; that is no active treatment, with the exception of some who may be given docetaxel. The CS
states that ceritinib offers clinical benefits in terms of extension to life of approximately

_ (based on evidence from single arm cohort studies discussed further in Section 4). On
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page 30 of the CS a discussion of the potency of ceritinib is provided, from enzymatic assay studies,
which show that ceritinib is more potent than crizotinib. The CS states that this allows clinicians with
a wider choice of treatments for treating this subtype of NSCLC. The CS does not discuss any further
factors to make the case for innovation, such as any specifics of the drug development programme

they have undertaken, or the clinical study programme.

The CS states that ceritinib fulfils the end-of-life criteria. This is discussed by the ERG in Section 6.

22





4. CLINICAL EFFECTIVENESS

4.1. Critique of the methods of review

The CS undertook a systematic review for evidence of clinical effectiveness of relevance to the

decision problem. The review included a search for studies on the intervention and for any comparator

studies (for a naive indirect comparison).

The overall quality of the CS systematic review, based on CRD quality assessment questions for

systematic reviews,” was reasonable (see Table 1). The submitted evidence generally reflects the

decision problem defined in the CS.

Table 1: Quality assessment of the CS systematic review of clinical effectiveness

CRD Quality Item

ERG response

1. Are any inclusion/exclusion criteria reported
relating to the primary studies which address the

review question?

1. Uncertain. Inclusion/exclusion criteria are
reported, these are broader than the decision
problem for the review, and secondary criteria are
then applied. Studies just reporting adverse

events or HRQoL could have been missed.

2. Is there evidence of a substantial effort to

search for all relevant research?

2.Yes

3. Is the validity of included studies adequately

assessed?

3. No. The CS uses the NICE questions for RCTs
and applies these questions to two of the included
studies only. Neither of the studies is an RCT. In
addition, the CS does not discuss the findings of
their critical appraisals in the text. The ERG have
applied quality questions modified from the

Down & Black criteria. '’

4. Is sufficient detail of the individual studies 4. Yes
presented?
5. Are the primary studies summarised 5. Yes

appropriately?

4.1.1. Searches

The Company reports one broad set of searches for both RCTs and non-RCTs of subsequent line

therapies in patients with advanced or metastatic NSCLC. These searches were undertaken on 20™
March 2015 in the following medical databases (MEDLINE and Embase (via EMBASE.com);
MEDLINE In-process (via Pubmed); and CENTRAL (via the Cochrane Library)). A few broad terms
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for BSC were included and justification for the inclusion of drugs other than ceritinib is provided on
CS pages 39 and 42. The searches were well-constructed. Mistakes in some lines (e.g. cellcancer and
celllung on lines 1, 4 and 6 of the MEDLINE/Embase search and cellor and celling on line 4 of the
Cochrane search, see CS Appendix 3) that may have affected the retrieval performance of the search
were corrected in the version supplied in response to clarification request A1. The ERG does not have
access to EMBASE.com and therefore checked the performance of these lines via a different platform
(Ovid). The numbers retrieved were similar to those provided in response to clarification request A1,
indicating that the mistakes were due to a reporting error rather than an error in the searches
themselves. The MEDLINE thesaurus heading for the condition of interest (Carcinoma, Non-Small-
Cell Lung) was absent from the MEDLINE/Embase search, but mapping to it from other terms is
likely to have occurred in the database platform used (EMBASE.com). The ERG sought to verify this
through searches in these databases via the Ovid platform and are confident that the absence of this

key term is not a cause for concern.

The Company sought conference abstracts directly from four sources:
e American Society for Clinical Oncology (ASCO) Annual Meeting (2011-2014)
e European Society of Medical Oncology (ESMO) Congress (2012, 2014)
e European Lung Cancer Conference (ELCC) (2012, 2014)
e  World Conference on Lung Cancer (WCLC) (2011, 2013)
o The ERG checked two more recent conferences (ASCO 2015 and ELCC 2015).

The ERG checked the studies reported in CS Appendix 4, and the references lists supplied as part of
clarification request A1, for any additional studies of relevance to the decision problem. None were
identified. In addition, the ERG undertook targeted searches for studies reporting a comparator arm

that could be classed as BSC, however, no studies were identified.

4.1.2. Inclusion criteria
The inclusion criteria for the systematic review were clearly stated on page 39-40 of the CS. The
inclusion criteria were broader than the decision problem for both the participants and the
interventions. It is stated (CS page 43) that the reason for using criteria that were broader than the
decision problem was “to ensure that all potentially relevant articles were captured by the searching”.
The inclusion criteria were narrower than the decision problem in terms of outcomes. Any study

design was eligible and no limits were placed on the quality of studies.
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4.1.2.1. Participants
The criteria were broad to include studies involving all adults with advanced or metastatic NSCLC
(stage 3B or 4), therefore not restricted to just those with ALK+ status. The inclusion criteria also
potentially allowed for the inclusion of studies of participants with earlier stages of NSCLC if the

outcomes were reported specifically for the advanced or metastatic stages.

4.1.2.2. Interventions
The inclusion criteria included other therapies not specified in the scope (potentially eligible
interventions as monotherapies or combination therapies were listed in Table 6 (CS page 39-40); these

included ceritinib (listed as LDK378), crizotinib and BSC.

4.1.2.3. Outcomes
The CS sets out in its eligibility criteria for the systematic review to include studies that included at
least one of the outcomes of response rate (ORR), overall survival (OS), time to progression (TTP),
time to treatment failure (TTF) and progression free survival (PFS). Although the outcomes of OS,
PFS and ORR coincide with those outlined in the NICE scope/decision problem, the systematic
review eligibility criteria fail to mention adverse events of treatment and HRQoL. In addition, TTP
and TTF are included although they are not specified in the NICE scope/decision problem. Overall,
the inclusion criteria broadly incorporates the decision problem and the licensed indication for
ceritinib. The ERG requested details of the articles excluded at level 1 screening to ensure no studies
of HRQoL or adverse events had been missed because the inclusion criteria did not specify these as
eligible outcomes. No studies of relevance were, however, identified in the references supplied by the

Company.

A PRISMA diagram was submitted (Figure 2, CS page 42). 126 RCTs and 147 non-RCTs were
reported to have met the inclusion criteria. Three studies were identified subsequently (from other
sources, details were not stated); Gainor et al. (2015)'" had not been indexed in Ovid at the time of the
search; Camidge et al. (2012)"? and Lee et al. (2013)"* had been missed because the study was indexed

as a Phase 1 trial and the study population did not state it was advanced disease respectively.

The numbers of studies reported to be included in the systematic review is greater than the number of
studies actually presented in the CS. A second stage of eligibility was applied in the CS, to narrow

down the results of the searches, where the following criteria were applied:

e RCT and non-RCT studies for ALK+ NSCLC

o RCT studies for general NSCLC with at least two treatments of interest.
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The CS provides details of the studies included at this stage (n=30) in Appendix 4. The ERG
requested details of the studies excluded at this stage (these were provided and no additional studies
were identified). The CS then applied a further selection on these 30 studies (although not formally
described as a selection process) to include those that investigated efficacy or safety of ceritinib. The

ERG has checked the 30 references and agrees that no further studies meet the decision problem.

Only two published studies identified from the searches were selected which were those by Gainor et
al. (2015)"" and Shaw et al. (2014)'* The CS subsequently searched their internal databases and this
identified three additional studies. These are described in CS Table 8 (CS page 44) but do not appear
in the PRISMA flowchart.

The CS has not included studies that do not appear to meet the decision problem. Only one subgroup
(applying to 163 of the 255 patients) in the ASCEND-1 study, and the full population in the
ASCEND-2 study are relevant to the decision problem. A further study was identified by the CS,
ASCEND-3, however, this is not relevant for efficacy and is only included by the CS for the
assessment of safety (see below), as is the total group from the ASCEND-1 study.

The CS reports that two researchers reviewed all citations independently, with disagreements resolved

by discussion or a third reviewer.

4.1.3. Critique of data extraction
The CS does not state what processes for data extraction were used. The CS has extracted data and
has summarised study methodology (including duration, outcomes, duration of follow-up, diagram of
phases/timings, CS pages 50-53), eligibility criteria (CS pages 54-60), outcomes and definitions (CS
pages 61-63), statistical analyses (CS page 64), flow-charts of study numbers (including withdrawals
with reasons, CS pages 65-67), baseline characteristics (CS pages 67-68), and results (CS pages 69-

76) appropriately. These are discussed in more detail as relevant below.

4.1.4. Quality assessment
The relevant studies for assessment of quality are ASCEND-1 (163 patients with profile and treatment
relevant to the decision question) and ASCEND-2 (all 140). These are quality assessed in the CS but
the Company uses the NICE suggested criteria for RCTs (see CS Appendix 7). The CS does not
outline the processes used for quality assessment. As these studies are uncontrolled, most questions
were answered with ‘not applicable’. Only three questions were relevant to these types of studies,
these were ‘blinding of care providers, participants and outcome assessors’, ‘selective reporting of
outcomes’ and ‘intention to treat analysis’. These were all rated positively by the CS for both the

ASCEND-1 and ASCEND-2 studies. For blinding the CS assessed both studies as meeting the
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criteria, based on the outcome assessment by the Blinded Independent Review Committee, BIRC,
(blinding of care providers and participants is not applicable). The ERG note that the BIRC

assessment was not provided for all outcomes and would have rated this as unclear.

The ERG has applied a more appropriate set of questions based on the Down & Black Checklist,'” as

seen in Table 2.

Table 2: ERG quality assessment of the ASCEND-1 and ASCEND-2 studies

Quality criteria for the assessment of uncontrolled studies in | ASCEND-1 ASCEND-2
the CS
Are the characteristics of the patients included in the study Yes Yes

clearly described?

Are the interventions of interest clearly described? Yes Yes
Are the main findings of the study clearly described? Yes Yes
Have the characteristics of patients lost to follow-up been Yes Yes
described?

Were the subjects in the study representative of the entire Unclear Unclear

population from which they were recruited?

Where applicable, were patients in different intervention groups | N/A N/A

recruited from the same population?

Were the staff, places, and facilities where the patients were Unclear Unclear

treated, representative of the treatment the majority of patients

receive?

Do the analyses adjust for different lengths of follow-up of Yes Yes
patients?

Were the statistical tests used to assess the main outcomes Yes Yes
appropriate?

Were the main outcome measures used accurate (valid and Yes Yes
reliable)?

Were losses of patients to follow-up taken into account? Unclear Unclear

Overall, the ERG rate these single arm cohort studies as of reasonable quality, where the studies
describe the participants, interventions and results adequately. Key areas of uncertainty include
whether the participants were representative of the population of ALK+ NSCLC who have failed
second line treatment with crizotinib, whether there were differences in the care and treatment of the

participants in the study compared with what would be expected to be in usual care, and uncertainties
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with respect to the nature of the data being interim rather than based on the final analysis set. Overall,
the ERG advise caution because of the nature of these studies as uncontrolled, where confounding
factors which would normally be controlled for by the randomisation process in an RCT may be

exerting an influence on outcomes.

4.1.5. Evidence synthesis

See Section 4.4 Critique of the indirect comparison and/or multiple treatment comparison.

4.2. Critique of trials of the technology of interest, their analysis and interpretation
Six studies were ultimately identified as eligible in the CS (Table 8, page 44). Four of these are
directly relevant to the decision problem. Three studies of relevance include a phase 1 uncontrolled
study (ASCEND-1), a phase 2 uncontrolled study (ASCEND-2) and a retrospective analysis (Gainor
et al., 2015)'! from which the majority of participants had been enrolled in the ASCEND-1 or -2
studies). The ASCEND-1 and ASCEND-2 studies are reported to be ongoing and results presented are
from a recent data-cut. An earlier data-analysis from the ASCEND-1 study has been published.'* The
fourth study of relevance to the decision problem is an ongoing RCT (ASCEND-5) of ceritinib versus
chemotherapy in those with ALK+ advanced NSCLC previously treated with crizotinib. No details of
this study have been provided in the CS (see Section 4.5 for results of ERG search for ongoing
studies). The remaining two studies (ASCEND-3 and ASCEND-4) are in crizotinib naive and
previously untreated populations and are therefore not relevant to the decision problem. However,
efficacy and safety data from ASCEND-3 is presented in Appendix 5 and the ERG considers the data

for adverse events as relevant (see Section 4.4 below). No data is available for ASCEND-4.

No RCT evidence relating to ceritinib in the population specified was identified.

Only ASCEND-1 has published data'* but this publication related to data at a cut off in 2012. More
recent data (April 2014) from ASCEND-1 are presented in the CS and the clinical study report (CSR)
for ASCEND-1 has been provided to the ERG. ASCEND-2 has not previously been published and

data from August 2013 are presented in the CS and the CSR has been provided to the ERG.

All relevant included studies were sponsored by the Company. The Gainor et al. (2015)'! study was

supported by a non-commercial grant.

The inclusion criteria of the two ASCEND studies were as follows:
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ASCEND-1:

Eligibility to the ASCEND-1 study included locally advanced or metastatic malignancies
characterised by ALK+ that had progressed despite standard therapy. This included NSCLC. Patients
aged at least 18 years with Eastern Cooperative Oncology Group (ECOG) performance status of 2 or
less and a life expectancy of at least 12 weeks were eligible. Prior treatment with a prior ALK
inhibitor was required, and the first dose of ceritinib was expected to be within 60 days since the last
dose of the initial ALK inhibitor. Inclusion criteria for the subset of ASCEND-1 which is of relevance
to the decision problem NSCLC patients with advanced tumours who were required to have at least
one prior regimen including crizotinib and have received ceritinib at a dose of 750mg. Those with
symptomatic central nervous system (CNS) metastases who were neurologically unstable or required
increasing doses of steroids within two weeks prior to study start to control their CNS disease were

excluded.

ASCEND-2:

Patients were > 18 years with histologically or cytologically confirmed diagnosis of stage I1IB or IV
NSCLC carrying an ALK rearrangement. They were previously treated with cytotoxic chemotherapy
(one to three prior lines, of which one must have been a platinum doublet) and had to have recovered
from all toxicities related to prior anticancer therapies to grade < 2. At study entry NSCLC should
have progressed during therapy with crizotinib or within 30 days of the last dose. Those with
symptomatic central nervous system (CNS) metastases who were neurologically unstable or required
increasing doses of steroids within two weeks prior to study start to control their CNS disease were

excluded.

Table 3 summarises the key baseline characteristics for the ASCEND-1 and ASCEND-2 study

populations of relevance to the decision problem.

The ERG requested information from the Company about the number of prior treatment regimens in
the ASCEND-1 and ASCEND-2 studies. In response to the clarification request the Company

provided details as follows:

In ASCEND-1

<

_ Table 14.1-3.8b (Page 16 of 18) provided by the Company in request to the clarification
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request also shows that _The ERG notes that it is unclear

which regimens were given at each line of therapy as detailed in Table 3, and that 56.5% of

participants had received 3™ line therapy or beyond.

In ASCEND-2

If Other treatments were reported in a detailed table in the clarification response (CS Table 14.1 -

3.5), these included | NENENHEEEE N - I -
of participants had received an _ The ERG notes that it is

unclear which regimens were given at each line of therapy as detailed in Table 3, and that 56.3% of

participants had received 3™ line therapy or beyond.

Clinical advice to the ERG suggested that in the UK all patients eligible for ceritinib should have
received either carboplatin and/or cisplatin; most will have received pemetrexed and a small
proportion may have received gemcitabine or vinorelbine. Gefitinib would not be used in this context

in the UK.

The CS presents details of the flow of participants from the two ASCEND studies on pages 65 and 67.
For the ASCEND-2 89 participants withdrew after receiving treatment. 56 of these withdrew because
of disease progression, 11 withdrew because of the participant’s or guardian’s decision, 10 had
adverse events. For six patients the clinician decided to end the treatment, one was lost to follow up
and five died. For ASCEND-1 the participants withdrawing totalled 111. Of these 74 withdrew
because of disease progression, 17 because of adverse events, 15 withdrew consent, four died and one

was lost to follow up. The ERG requested further details on when withdrawals occurred from these 2

studies. From the information provided, the ERG notes that for ASCEND-2

B o ASCEND-1

The Company also stated in their response to clarifications that

w H
S





Table 3: Baseline characteristics of the ceritinib studies

Name of study, | Mean Age Sex N Ethnic Disease burden (Sum | ECOG - Time from initial Number of prior
Sample N (SD), range | (%) group** | of Diameters) at Performance diagnosis of primary | regimens (for
N (%) baseline for Target status grade at | site (months) advanced / metastatic
lesions based on baseline, N (%) disease), N (%)
BIRC assessment )
(cm)
ALK+ NSCLC previously treated with ALK inhibitor, treated with ceritinib 750mg
ASCEND-1 51.5(11.63) | Male 75 | Caucasian | || Gz | 0 =332 233) | to first dose of 1=26 (16)
163* min 24 max | (46) 108 (66.3) | GGG | 1 - 104 (63.8) | ceritinib: 2=45 (27.6)
80 Female | Asian47 | | KGN 2+=21(129 | I 3=35(21.5)
88 (54) | (28.8) s >3=57 (35.0)
Other 8 Median =21.2
(4.9) Min =2.4
Max =174.2
ASCEND-2 51.2(11.62) |Male 70 | Caucasian | || GGG | o =42 300 I
140 min 29 (50) 8460) | | -8G5 ] 2 =61 (43.6)
max 80 Female | Asian53 | || EGEzR 2+=200143) | K | ;-0 357
70(50) (37.9) B | -9 (20.6)
Other 3
2.1)
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4.3. Critique of trials identified and included in the indirect comparison and/or
multiple treatment comparison
The CS identified a retrospective study' analysing data from two single arm studies of crizotinib in
advanced ALK+ NSCLC (expansion cohort of phase I trial (PROFILE 1001)"° and a phase II trial
(PROFILE 1005)'°) to assess the effects on patients receiving BSC. The study, which was sponsored
by Pfizer Inc (the Company which produces crizotinib), was considered by the CS to be the only
relevant comparator study available and was the basis for a naive indirect comparison (see Section

4.4).

Details of the study are outlined in the CS and these directly reflect those provided in the study
publication. The retrospective study was based on a selective analysis of the PROFILE 1001 cohort of
153 patients who could be either treatment naive or received prior therapy (including first-line
crizotinib) and the PROFILE 1005 study of 261 patients who must have failed at least one line of
treatment. Ou et al. (2014)" only focused on those patients who had received crizotinib therapy
(250mg twice daily starting dose with modification as required) as second or subsequent line of
therapy and who had experienced progressive disease on crizotinib following either complete
response (CR), partial response (PR) or stable disease. Those having first line crizotinib therapy,
(n=11) and those with progressive disease as their best overall response to initial crizotinib treatment
(n=24) were excluded. The CS indicates that the exclusion of patients who received crizotinib as first
line treatment from the final cohort in the Ou et al. (2014)' study was to ensure comparability between
the PROFILE 1001 and 1005 studies. The CS also reports that those whose best overall response
(from RECIST criteria, defined as best response recorded from the start of the treatment until disease
progression/recurrence) to initial crizotinib treatment was progressive disease were excluded to avoid
introducing bias into the analysis. The ERG agrees that the exclusion of the subgroup who continued
to be treated with crizotinib is appropriate to the decision problem. The exclusion of those who had
progressive disease as their best overall response may mean that some participants in the Ou et al.
(2014)" study who would be of relevance to the comparator in the decision problem are not included

in the analysis.

The CS focuses on two subgroups from the Ou et al. (2014);' those who did not continue crizotinib
therapy beyond progressive disease but received BSC (n=37), and those who did not continue
crizotinib beyond progressive disease but received systemic chemotherapy (n=37). The systemic
chemotherapy patients only were included in the CS as characteristics of the patients, but some
outcomes, were presented for the combined group of BSC and for systemic chemotherapy patients in
the publication by Ou et al. (2014)." These can be seen in Table 29 of the CS (page 79). The CS states

on page 80 that the latter group are of relevance to a scenario analysis in the economic evaluation (see
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ERG report Section 5). The ERG note uncertainty given the limited numbers in the final sample,
however, the ERG clinical advisor confirms that despite the limitations these are the most relevant

data.

The Ou et al. (2014)" study presents estimates of TTP and OS (95% confidence intervals; CI),
however only OS was estimated for the sub-groups of BSC and systemic chemotherapy separately.
OS was estimated using the Kaplan-Meier method with two sided 95% Cls using the Brookmeyer-
Crowley method, which the ERG consider reasonable because there do not appear to be large

numbers of tied survival times). The CS presents baseline characteristics for the combined patient

group receiving either BSC or systemic chemotherapy as reported by Ou et al. (2014)' (see Table 4).
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Table 4: Baseline characteristics from the Ou et al study

Name of study, | Mean Age Sex N Ethnic Disease burden (Sum | ECOG — Time from initial Number of prior
Sample N (SD), range | (%) group** | of Diameters) at Performance diagnosis of primary | regimens (for
N (%) baseline for Target status grade at | site (months) advanced / metastatic
lesions based on progression, N disease), N (%)
BIRC assessment ) (%)
(cm)
ALK+ NSCLC previously treated with ALK inhibitor, given BSC or systemic chemotherapy
Ou et al. (2014)" | 52.0 (54) Male 35 Caucasian | Not reported 0=18(24) Not reported 1=15 (20)
74 (37 BSC and | min 28 47) 34 (46) 1 =43 (58) >2=59 (80)
37 systemic max 78 Female Asian 34 2+=10(14)
chemotherapy). 39 (53%) | (46) Missing = 3 (4)
No baseline data Other 6
available for ®)

BSC alone.
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Since a retrospective study was acting as the control arm, a comparison of patient characteristics was
made in the CS (CS Table 30, page 80) with the ASCEND-1 and ASCEND-2 studies. The
comparison was limited to the characteristics of sex, age, ECOG performance status, smoking history
and prior lines of therapy for advanced or metastatic disease. The CS indicates on page 80 that there
are no key differences in baseline characteristics between studies, noting that there was a slightly
higher proportion of patients in the group from Ou et al. (2014)' (BSC and systemic chemotherapy)
that were in the ECOG performance status grade 1 and 2+ than in ASCEND-2 study (combined BSC
and systemic chemotherapy group: grade 1 65%, grade 2+ 16%; ASCEND-1: grade 1 63.8%, grade
2+ 12.9%; ASCEND-2: grade 1 55.7%, grade 2+ 14.3%). Also, the ASCEND-2 study had a higher
proportion of patients receiving >2 prior lines of therapy than either the ASCEND-1 study or
combined BSC + chemotherapy group (combined BSC + chemotherapy group: 1 line 20%, 2 line
80%; ASCEND-1: 1 line 16%, 2 lines 84%; ASCEND-2: 1 line 0%, 2 lines 100%). The CS states on
page 80 that the differences in baseline characteristics are not considered to make the naive indirect
comparison inappropriate. The ERG has undertaken an analysis of the differences between reported
baseline characteristics between the ASCEND-1 and -2 studies and Ou et al. (2014)" and also found
no statistically significant differences. However, the ERG also notes that the baseline characteristics
of the BSC group from Ou et al. (2014)" are unknown. Clinical advice to the ERG suggests that these
patients were similar to those entering the ASCEND studies, although see below for discussion of

brain metastases.

Ou et al. (2014)' state that the key inclusion and exclusion criteria of the PROFILE 1001 study were
similar to those of PROFILE 1005, the major difference being the line of treatment eligible (as
described above). Inclusion criteria from the PROFILE 1001 and 1005 studies from Clinical

Trials.gov are as follows:

Profile 1001, NCT 00585195: Histologically confirmed advanced malignancies sensitive to ALK
inhibition; measurable disease; adequate blood cell counts, kidney function, liver function and ECOG
score of 0 or 1 (for the Recommended Phase 2 Cohort, a ECOG score of 2 may be allowed on a case-

by-case basis).

Exclusion Criteria: major surgery, radiation therapy or anti-cancer therapy within 2 to 4 weeks of
starting study treatment, prior stem cell transplant (except patients with neuroblastoma, lymphoma or
myeloma), active or unstable cardiac disease or heart attack within 3 months of starting study

treatment.

Profile 1005, NCT00932451: histologically or cytologically proven NSCLC, positive for the ALK

fusion gene, may have received pemetrexed or docetaxel from a previous study and have Response

35






Evaluation Criteria In Solid Tumors (RECIST)-defined progression or once the previous study

analysed without RECIST-defined progression, measurable or non-measurable tumour.

Exclusion Criteria: prior treatment crizotinib, received no prior systemic treatment, chemotherapy or

EGFR tyrosine kinase inhibitor.

There are differences between the selection criteria for participants in the ASCEND-1 and -2 studies
of ceritinib and the PROFILE 1001 and 1005 studies used by Ou et al. (2014)' to assess the
comparator BSC. All studies included ALK+ patients. The ASCEND-1 and -2 studies focus on
patients aged 18 years or over with locally advanced or metastatic NSCLC (grade I1IB or IV) who had
progressed on standard therapy and had had prior treatment with an ALK inhibitor. In contrast,
PROFILE 1001 specified that patients should have locally advanced or metastatic malignancy (grade
IIT and IV) and an ECOG performance of < 2, but it does not state criteria concerning prior treatment.
PROFILE 1005 stated that patients should have NSCLC, progressed on standard therapy and not had
prior crizotinib. Clinical advice to the ERG is that in the PROFILE studies patients were excluded if
they had symptomatic brain metastases. This is different from the ASCEND studies, where those with

symptomatic brain metastases could be included if they were stable (see Section 4.3.1 and 4.5).

No other comparator studies have been included in the CS and the ERG targeted searches has not

identified any further studies.

No assessment of study quality was undertaken for Ou et al. (2014)' by the CS. The ERG has applied
a set of quality assessment criteria modified from the Down and Black criteria,'® see Table 5. The
ERG note there is a risk of bias associated with the study as it is retrospective and limited information
is given regarding potential confounding factors that can be compared with the studies used to assess
the effectiveness of ceritinib. The retrospective study was based on two studies of advanced ALK-
positive NSCLC, excluding patients who had received crizotinib as first-line treatment and those
whose best overall response to initial crizotinib treatment was progressive disease to ensure
comparability and avoid introducing bias. In addition, the evidence of relevance to the scope and
decision problem included only 74 patients (BSC, n=37; systemic chemotherapy, n=37). A
comparison was made of a limited set of characteristics between this study and the two relevant
intervention studies that may act as confounders. While there were differences in ECOG performance
and previous treatment, other characteristics were similar. Outcomes were objective and
withdrawals/dropouts were only relevant to the primary studies. Limited information was provided as
regards what constituted both BSC and systemic chemotherapy, which may influence the naive

comparison of OS.
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Table 5: Quality assessment of Ou et al. (2014)!

Quality criteria for the assessment of uncontrolled studies in the CS Response
Are the characteristics of the patients included in the study clearly described? Yes®

Are the interventions of interest clearly described? No

Are the main findings of the study clearly described? Yes

Have the characteristics of patients lost to follow-up been described? n/a

Were the subjects in the study representative of the entire population from which ?

they were recruited?

Where applicable, were patients in different intervention groups recruited from the Yes

same population?

Were the staff, places, and facilities where the patients were treated, representative | ?

of the treatment the majority of patients receive?

Do the analyses adjust for different lengths of follow-up of patients? Yes
Were the statistical tests used to assess the main outcomes appropriate? Yes
Were the main outcome measures used accurate (valid and reliable)? Yes
Were losses of patients to follow-up taken into account? Yes

n/a: not applicable; ?: uncertain

*Not for the BSC group which is the most relevant group to the NICE scope and decision problem.

4.3.1. Generalisability of the study populations to the UK population
The ERG considers that there are some potential differences between the participants in the included
studies and those who will be eligible for treatment with ceritinib in the UK. In ASCEND-1 the
number of participants from the UK was -, in ASCEND-2 this was - participants (provided
in response to a clarification request). The participants in the studies may be of younger age and the
ethnic mix of the participants in the studies is different from the population in the UK. Clinical advice
to the ERG is that the time from initial diagnosis in the ASCEND study populations is likely to be

substantially longer than it would be for these people in UK practice.

The median age in the ASCEND studies was in the region of 52 years. This may be lower than the age
of people eligible for ceritinib in the UK population; the ERG clinical experts suggest this is more
likely to be approximately 60 years. A recent epidemiological study of patients in routine clinical
settings in the 25 practices in the USA found the median age on diagnosis of ALK+ NSCLC was 67

years.!

Although the ERG is not aware of any evidence that any particular patients characteristics affect

response to these treatments there is evidence that reaction to other drugs used in the treatment of
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NSCLC (mostly platinum based) are more toxic and have greater efficacy in East Asian populations

than in Caucasian populations.'®

The Asian group is 37.9% and 28.8% respectively for ASCEND 2 and 1 (from CSRs). The Asian
population in the UK is approximately 7.5%." The ERG has examined potential differences in the
occurrence of Grade 3/4 adverse events from the two studies between Asian and Caucasian

participants (see Section 4.5).

Another consideration is that in the PROFILE studies (feeding into the Ou et al., 2014' for BSC)
participants could be included if they had asymptomatic brain metastases. In the ASCEND studies
patients could be included if they had asymptomatic or treated and stable brain metastases. Clinical
advice to the ERG is that crizotinib may be used in the National Health Service (NHS) in patients
with symptomatic brain metastases. The reported benefits of ceritinib potentially include specific
effects on brain metastases, and although not relevant to the NICE scope or decision problem, the
ERG have identified some published data on the effects of ceritinib in those with brain metastases.
These data are discussed in terms of the generalisability of participants in the respective crizotinib and

ceritinib studies, in Section 4.5.

4.4. Critique of the indirect comparison and/or multiple treatment comparison
The evidence synthesis presented in the CS focused on a narrative review of reported outcomes for
ceritinib and BSC separately and a simple naive indirect comparison was presented of the pooled OS
data for the ASCEND-1 and -2 studies with the data for the comparators of BSC and systemic
chemotherapy from Ou et al. (2014)." Such naive indirect comparisons have limitations particularly
around uncertainties in the comparability of the studies (e.g. participants, treatments given,
methodology used, the lack of randomisation etc.). Having identified the limitations, it is evident that

there was insufficient data to undertake an appropriate indirect or network meta-analysis.

The naive indirect comparison focused on comparing the observed absolute difference in overall
median survival (95% CI) for the pooled estimate of effect reported for the two studies of ceritinib
(ASCEND-1 and -2) with that reported for the BSC comparator. No other outcomes were reported in
the two studies of ceritinib and the retrospective study of BSC to allow other comparisons to be made.

The naive indirect comparison was based on observation of the data only.

A pooling of median OS (95% Cls) was undertaken for the ASCEND-1 (data cut point 14™ April
2014) and ASCEND-2 (data cut point 13™ August 2014) studies to provide an estimate for ceritinib.
Although no details are provided of the methods used for the meta-analysis in the CS, the Company
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has subsequently provided clarification. Data on PFS and OS from the ASCEND-1 and ASCEND-2
study were extracted from the CSR as individual patient data, possible as ASCEND-1 reported data
per patient and data for ASCEND-2 could be digitized to provide pseudo-IPD. An unadjusted method
for pooling individual data on time (months) from randomisation to either progression, death or
censoring was used to calculate PFS (time from randomisation to progression or death) and OS (time
from randomisation to death). No meta-analyses were undertaken of the other reported outcomes in

the CS.

Uncertainties regarding the comparability of the patients in the ASCEND-1 and -2 studies and the
BSC subgroup from Ou et al. (2014),' principally due to the limited information provided about their
characteristics and the small patient sample, are acknowledged in the CS. As noted above, differences
are evident in the ECOG performance status and prior therapy between the participants, which may

affect the outcomes. These should be considered when assessing the outcomes.
The lack of data meant it was not possible to undertake sensitivity analyses or sub-group analyses.

The narrative synthesis accurately presents the outcomes of ORR, DCR, TTR, DOR, measures of
survival (PFS and OS) and adverse events reported in the CS. No evidence is reported regarding
HRQoL. The outcomes reported in the narrative synthesis in the CS are from the BIRC assessment,
except for OS where only the investigator assessment is reported. It is evident that the BIRC
assessment is more favourable for PFS (for ASCEND-2) and DOR (for ASCEND-1), less favourable
for ORR (for ASCEND-1 and -2) and DCR (for ASCEND-1) and |||l for TTR (for ASCEND-
2). For the outcomes of DCR and TTR data is not reported in the ASCEND-1 study. It should be
noted that the BIRC assessments for ORR, DOR, and PFS in ASCEND-1 and TTR in ASCEND-2 are
identified as AIC.

In the only comparison of ceritinib with BSC, and BSC and systemic chemotherapy combined, the
pooled median OS was estimated to be |||  GGc_EEGEINGGEEEEE o cc:itinib
from the ASCEND-1 and -2 studies from the investigator assessment and 2.2 months (95% CI: 1.1,
3.8) and 3.9 months (95% CI: 2.7, 5.1) for the BSC and BSC and chemotherapy combined groups
respectively. No data on OS from the BIRC was made available for the assessment in ASCEND-1 and

-2 studies.

Although the CS does not compare the other reported outcomes with BSC or another comparator, they
are presented for ceritinib. Estimates for both the investigator and BIRC reported outcomes of ORR,
DOR and PFS were made available. The pooled estimate for PFS from the ASCEND-1 and -2 studies

used the outcomes from the BIRC finding a pooled median survival of _, longer
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than that reported by the investigators for the individual trials (ASCEND-1: 6.93 months (95% CI
5.55; 8.67); ASCEND-2: 5.7 months (95% CI: 5.4, 7.6)). The ORR for patients receiving ceritinib
varied from 35.7% (95% CI 27.8, 44.2) from the BIRC to 38.6% (95% CI 30.5, 47.2) from the
Investigator Assessment in ASCEND-2 and from 46.0% (95% CI 38.2, 54.0) from the BIRC to 56.4%
(95% CI 48.5, 64.2) from the Investigator Assessment in ASCEND-1. DOR differed from 8.25
months (95% CI 6.80, 9.69) from the Investigator Assessment to 8.77 months (95% CI 5.98, 13.11)
from the BIRC in ASCEND-1 and from 9.7 (95% CI 5.6, 12.9) from the BIRC to 9.7 (95% CI 7.1,
11.1) from the Investigator Assessment in ASCEND-2.

DCRs and TTR were reported in the ASCEND-2 study only. The DCR ranged from 62.9% (95% CI
54.3,70.9) to 77.1% (95% CI 69.3, 83.8) for the BIRC and Investigator assessments respectively.
Median time to response in ASCEND-2 for the Investigator Assessment was 1.8 months (95% CI 1.6,

5.6) and for BIRC was [ NEEEEEEE)

4.4.1. Summary of key outcomes and results
The CS reports the cut-off date for the results and whether they are the primary or updated analyses.
For the ASCEND-2 study the analysis focuses on an updated data set (August 2014 — 48 weeks)
rather than the primary analysis cut-off date of February 2014 (24 weeks) for the outcomes of ORR,
DCR, DOR, TTR, PFS, OS and adverse events, indicating that there was limited difference in the
results. HRQoL was assessed at the primary analysis cut-off date of February 2014 for the ASCEND-
2 study. Similarly the ASCEND-1 study reports outcomes at the updated analysis of April 2014 rather
than the primary analysis cut-off of August 2013, except for adverse events which used data from

August 2013 cut-off. The ERG is unclear if these data cuts were defined a priori.

The CS presents the outcomes of ORR, DCR, DOR, TTR, PFS, OS and adverse events as numbers,
proportions, medians and 95% Cls, with the outcomes of PFS and OS for the ASCEND-1 and
ASCEND-2 studies pooled. Time to event data was presented as Kaplan Meier curves. The outcomes
of TTP, definition provided in Table 14 (CS page 61) was not reported in the CS. OIRR was not
reported in the CS, but this outcome is not relevant to the decision problem (however, see Section

4.5).

The ERG requested information on any subsequent treatment post progression in the ASCEND-1 and
ASCEND-2 studies as this may have a bearing on the key outcomes. The Company response was that

for the relevant group in ASCEND-1
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. In ASCEND-2 rates were

Y 1though approximatey |

participants had other treatments post progression in both studies, clinical advice to the ERG is that

these additional treatments will at best have a minor effect on the survival of these patients.

Additional data were assessed through the retrospective study by Gainor et al. (2015)'! for patients
receiving sequential treatment with crizotinib and ceritinib on PFS and OS. Ou et al. (2014),! which
provided outcome data for the comparator of BSC and systemic chemotherapy, assessed the outcome

measures of OS and TTP, although only the outcome of OS was reported in the CS.

The CS provides a brief summary of results from Gainor et al. (2015)"" on page 77. The ERG agrees
with the CS that as all but two participants had been included in the ASCEND-1 study that data from
this additional real-world evidence is similar in magnitude to those presented in the CS and have not

reproduced these data here.

The ERG present the data from the CS, focusing on the BIRC outcome data as the most reliable
evidence. All data has been checked with the CSRs and publications where available. The ERG notes
that these data have not been published in peer review publications, and are interim data from ongoing

studies.

4.4.2. Overall survival estimates
The definition of OS is the time from first treatment to death due to any cause (CS page 61) and the
ERG considers this to be the most reliable outcome. As can be seen in Table 6 the number of deaths
for ASCEND-2 (n=140) and for the relevant population of ASCEND-1 (n=163) were 59 - and
63 (38.7%) at the defined cut-off points of 13™ August and 14™ April, respectively. The number of
patients censored at these respective cut-off dates were 81 (57.9%) and 100 (61.3%) for ASCEND-2
and ASCEND-1 respectively. Median survival in months was 14.9 (95% CI 13.5, NE) for the
ASCEND-2 study and 16.72 (95% CI 14.78, NE) for the ASCEND-1 study. The pooled estimate was
_. For ASCEND-1 and ASCEND-2, respectively, the 12 month survival
rate was ||| G - 67.2 (95% CI 58.9, 74.1).
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Table 6: Overall survival in the ASCEND 1 and ASCEND 2 studies and the pooled estimate

ASCEND-2 ASCEND-1 Pooled ASCEND 1
Ceritinib 750mg Ceritinib 750mg and ASCEND 2
(data cut 13 (data cut 14™ April results (BIRC
August 2014)? 2014)* assessment)

Numbers 140 163 303

No. of deaths, n (%) 5o N 63 (38.7) -

No. patients censored, n 81 (57.9) 100 (61.3) -

(%)

Median Survival, months | 14.9 (13.5, NE) 16.72 (14.78, NE) B

(95% CI)

12-month survival rate, % | | GGG | 72 5389, 74.1) -

(95% CI)

dinvestigator assessment
Median durations of follow-up were 11.3 months (range 0.1-18.9) for ASCEND-2 and

I for ASCEND-1

For Ou et al. (2014)' the median survival in months from the date of initial crizotinib treatment for
both BSC and BSC with chemotherapy combined (as seen in Table 7) was 2.2 (95% CI 1.1, 3.8) for
the BSC only group (n=37) and 5.4, (95% CI 3.8, 12.3) for the BSC and chemotherapy group (n=37).
The probability of twelve month survival among patients who had either BSC or BSC with
chemotherapy was 23.9% (95% CI 13.3-36.1).

Table 7: Overall survival in the Ou et al. (2014)! study

BSC Chemotherapy BSC + Chemo
combined
Numbers 37 37 74
No. of deaths, n (%) - - -
No. patients censored, n (%) - - -
Median Survival, months (95% CI) 2.2(1.1,3.8) 5.4,(3.8-12.3) 3.9(2.7,5.1)
12-month survival rate, % (95% CI) - - 23.9 (13.3,36.1)

4.4.3. Progression free survival estimates
PFS is defined as the time from treatment to the date of disease progression or death. Table 8 shows

the BIRC assessment of median PFS in ASCEND-2 was 7.2 (95% CI 5.4, 9.0) at the August 2014
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assessment of the ASCEND-2 study. This is slightly higher than the investigator assessed outcome for
median PFS in the August 2014 results (5.7 [95% CI 5.4, 7.6]). The median PFS reported in the CSR

for the primary analysis on 26th February 2014 was _

For ASCEND-1 the BIRC assessment outcome for median PFS was 6.97 (95% CI 5.65, 8.67) this was
similar to the investigator assessed outcome of 6.93 (95% CI: 5.55, 8.67).

Table 8: PFS in the ASCEND-1 and ASCEND-2 studies and the pooled estimate

ASCEND-2
Ceritinib 750mg

ASCEND-1
Ceritinib 750mg

Pooled ASCEND-1
and ASCEND-2

(BIRC assessment (BIRC assessment results (BIRC
data cut 13™ August | data cut 14" April assessment)
2014) 2014)

Numbers 140 163 303

No. of events, n (%)

ol |

No. patients censored, n

(%)

Median PFS, months (95%

CI)

7.2 (5.4,9.0)

6.97 (5.65, 8.67)

12-month PFS, % (95%
CI)

Data checked with CSRs and posters by Mok et al. (2015)% and Felip et al. (2014)?!

No data on PFS for the comparator of BSC was presented in Ou et al. (2014)!

4.4.4. Overall response rate (ORR) estimates

The definition of ORR is the percentage of patients with CR or PR to treatment as defined by RECIST

in the investigator assessment and also BIRC assessment. CR is the disappearance of all known

lesions, confirmed at 4 weeks; PR is at least 30% decrease in lesions, confirmed at 4 weeks.

The ASCEND-1 and -2 studies adopted different versions of the RECIST criteria (ASCEND-1
RECIST v1.0 and ASCEND-2 RECIST v1.1). The Company clarified that the difference in the

RECIST criteria has the potential to affect comparisons of efficacy, particularly as it does not

facilitate comparison of ORRs. This is due to RECIST v1.0 allowing up to 10 target lesions with up to

5 each per individual organ compared to RECIST v1.1 with up to 5 target lesions and up to 2 each per

individual organ. RECIST V1.0 and v1.1 differ in their definition of a new lesion (v1.0 not clearly

defined; v1.1 clearly defined) and the minimum measurable lesion size (v1.0 minimum 20mm for

spiral computed tomography; v1.1 minimum 10mm for all radiological methods). The Company
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contends that despite the possibility that the differences in RECIST criteria used may underlie
differences in the response rates observed between ASCEND-1 and ASCEND-2, the studies both
show similar benefit in DCR, median DOR, median PFS and in waterfall plots of best percentage
change from baseline in measureable lesions (CIC Figures provided by the Company but not
reproduced here). The measures of response were not pooled in the CS, but were reported for each

study separately.

For the ASCEND-2 study this was defined as the proportion of patients with a best overall confirmed
CR or PR, as assessed per RECIST 1.1. Both CR and PR were confirmed by repeat assessments
performed not less than four weeks after the criteria for response were first met. For ASCEND-2 ORR
was 35.7% (95% CI 27.8, 44.2) by BIRC assessment (Table 9). ORR was the primary endpoint in the
ASCEND-2 study.

For ASCEND-1 the ORR was 46.0% (95% CI: 38.2, 54.0) as per BIRC assessment using RECIST 1.0
in the 750 mg dose group (Table 9).

ORR from the investigator assessed outcome was 38.6% (95% CI 30.5, 47.2) for ASCEND-2 and
56.4% (95% CI 48.5, 64.2) for ASCEND-I.

The CS states that ASCEND-2 results were consistent with the February 2014 cut-off. The ERG was
provided with data for the ASCEND-2 26th February cut-off, BIRC assessment of ORR in the
response to clarifications. The ERG agrees that the rate of 34.3% (95% CI: 26.5, 42.8) is similar to the

most recent cut-off.

Table 9: ORR in the ASCEND-1 and ASCEND-2 studies

ASCEND-2 ASCEND-1
Ceritinib 750mg (BIRC Ceritinib 750mg (BIRC
assessment data cut 13" assessment data cut 14™ April
August 2014) 2014)*
Numbers 140 163
ORR, n (%) [95% CI] 50 (35.7) [27.8, 44.2] 75 (46.0) [38.2, 54.0]
Complete response (%) 0 -
Partial response (%) 50 (35.7) _

uses the RECIST 1.0 criteria
Data checked with CSRs and posters by Mok et al. (2015)?° and Felip et al. (2014)*
No data on ORR was presented by Ou et al. (2014)' for the comparator BSC.
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4.4.5. Time to Tumour Response estimates
TTR was defined as the time from treatment to CR or PR. No data on TTR was presented in the
ASCEND-1 study or the study by Ou et al. (2014)" for the comparator BSC. Table 10 shows that the

TTR in ASCEND-2 was _ for the BIRC assessment. For the investigator
assessed outcome TTR was - 1.8 (1.6, 5.6).

Table 10: TTR in the ASCEND-2 study

ASCEND-2
Ceritinib 750mg (BIRC assessment data cut
13™ August 2014)

Numbers 140

TTR, median (95% CI) months ]

4.4.6. Disease control rate
DCR was reported only in ASCEND-2. This is defined as the proportion of patients with best overall
response of CR, PR or stable disease (not meeting PR or progressive disease criteria). Table 11 shows

that the BIRC assessment of DCR in ASCEND-2 was 62.9% (95% CI 54.3, 70.9). The BIRC DCR

from the February 2014 cut-off was similar at _.The investigator

assessed DCR rate was 77.1% (95% CI 69.3, 83.8).

Table 11: DCR in the ASCEND-2 study

ASCEND-2
Ceritinib 750mg (BIRC assessment data cut
13" August 2014)

Numbers 140

DCR, n (%) [95% CI] 88 (62.9) [54.3,70.9]

4.4.7. Duration of response estimates
Duration of response (DOR) applies to those patients who had a response to ceritinib. This applied to
50 of the original 140 in the ASCEND-2 trial and the median DOR was 9.7 months (95% CI 5.6,
12.9). For the February 2014 cut-off date for ASCEND-2, the DOR was similar at 9.2 months (95%
CI: 5.5, NE) by BIRC, for the 48 patients with a confirmed CR or PR (Table 12). For ASCEND-1 for
the 75 people who had a response median DOR was 8.77 months (95% CI 5.98, 13.11). The 12 month

DOR rate was [ NEE ¢ ASCEND-2 and N

for ASCEND-1.
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Table 12: DOR in the ASCEND-1 and ASCEND-2 studies

ASCEND-2 ASCEND-1
Ceritinib 750mg (BIRC Ceritinib 750mg (BIRC
assessment data cut 13™ assessment data cut 14™ April
August 2014) 2014)

Numbers® 50

No. of events, n (%) -

Progression -

Death

No. patients censored, n (%) -

DOR, median, months, (95% | 9.7 (5.6, 12.9) 8.77 (5.98, 13.11)
CI)
12-month DORrate, % (95% |GG

CI)

3the total number with confirmed CR or PR. Note in Table 19 these numbers are reported to be 140 and 163 for
the ASCEND-2 and ASCEND-1 studies respectively, assume a typo.
Data checked with CSRs and posters by Mok et al. (2015)?° and Felip et al. (2014)*

For comparison with the BIRC assessment the investigator assessed median DOR was 9.7 (95% CI
7.1, 11.1) in the ASCEND-2 and was 8.25 (95% CI 6.80, 9.69) in ASCEND-1. In the ASCEND-1
study the investigator assessed number of events was _; the number progressed was

_; the number of deaths was _ and the number censored was _

4.4.8. Quality of life
HRQoL was measured in the ASCEND-2 study using the European Organisation for Research and
Treatment of Cancer’s core quality of life questionnaire (EORTC-QLQ-C30, version 3.0) and lung
cancer specific questionnaire (QLQLC13, version 1.0), focusing specifically on patient reported
outcome (PRO) measures of health-related QoL, functioning, disease symptoms and treatment-related
side effects (Section 5.4.1 in CS). Change in reported outcomes were recorded every eight weeks in
ASCEND-2. Patients with a clinically significant change were those who changed score by +or — 10

points. EORTC is considered to be a validated measure.
ASCEND-1 did not evaluate HRQoL.

4.4.9. Adverse events
The CS presents data on adverse events from the ASCEND-2 study (CS page 81-3) for the period up

to 48 weeks including deaths, on treatment deaths, all grade and grade 3/4 adverse events and serious
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adverse events (including suspected to be drug related), adverse events leading to discontinuation and
events leading to dose adjustments (CS Table 32). A more detailed breakdown of the all grade adverse
events (reported in at least 10%) and grade 3/4 adverse events (reported in at least 2%) is provided in
CS Table 34, and a summary of grade 3/4 adverse events suspected to be drug related is presented in
CS Table 86. Similar tables are presented for ASCEND-1 (CS Tables 36-39) and the CS presents data
from the ASCEND-3 study (CS Appendix 5) and the treatment naive subgroup of ASCEND-1 in
Appendix 6. Much of these data are marked CIC. The ERG has not reproduced all of these data tables

as the Company provided pooled data in their clarification response (see below).

A high proportion of participants experienced drug related adverse events in these studies. On page 26
of the CS it states that approximately 54% of participants required at least one dose adjustment due to
adverse reactions, with a median time to first dose reduction approximately 7 weeks. Data presented
in CS Tables 32 and 36 (reproduced in Table 13 here) suggest that the proportion of participants with
any grade adverse event that led to dose adjustment or interruption was || | | | | | p} S E I for both
studies (see Table 13).

Table 13: Overall summary of adverse events in ASCEND-1 and ASCEND-2

All Grades n (%) Grade 3/4 n (%)
Adverse events ASCEND-2 | ASCEND-1 | ASCEND-2 | ASCEND-1
Ceritinib Ceritinib Ceritinib Ceritinib

750 mg 750 mg 750 mg
(n=163) (n=140) (n=163)

All Deaths® 63 (38.7)

On-treatment Deaths®

Adverse Events 140 (100.0) | 163 (100.0)

Suspected to be Drug Related

Serious Adverse Events 57 (40.7)
Suspected to be Drug Related 24 (17.1)
AEs Leading to Discontinuation 11 (7.9)

|

I
.1

I
1N
1B

AEs Requiring Dose Adjustment or

Interruption

Categories are not mutually exclusive. Patients with multiple events in the same category are counted only once
in that category.

Patients with events in more than 1 category are counted once in each of those categories.

2 All deaths including those > 30 days after the last dose of study drug.

b Deaths occurring more than 30 days after the last dose of study drug are not included.

AEs occurring more than 30 days after the last dose of study drug are not summarized.





Missing grades are included under ‘All grades’ column.

The CS also provides a pooled analysis of grade 3/4 adverse events suspected of being drug related
from the ASCEND-2 and ASCEND-1 studies as these are used to inform the economic evaluation
(see Section 5). The ERG has reproduced the pooled analyses in Table 14. The ERG requested
clarification over how events were classified as being treatment related. In the response the Company
stated that this was by the judgement of the study investigator and that definitions are provided in the
CSR for ASCEND-2 and the protocol for ASCEND-1. The ERG are satisfied that these events were
pre-defined. The Company also states that adverse events were categorised as “Yes” or “No” in terms

of whether there was a ‘reasonable possibility that AE is related’ [to the study treatment].

Table 14: Pooled analysis of treatment related adverse events occurring in 5% or more patients

Pooled Analysis ASCEND-1 and
ASCEND-2

n=303

Adverse Events Grade 3/4 n (%)

Alanine aminotransferase increased

Aspartate aminotransferase increased

Blood alkaline phosphatase increased

Diarrhoea

Gamma-glutamyltransferase increased

Nausea

The ERG considered that it would be informative to the appraisal to have pooled data on adverse
events for all patients who have received ceritinib, to include those from ongoing studies and the
treatment-naive populations. The Company have provided a summary table of adverse events for 525
ALK+ patients who have been treated with 750mg ceritinib (10 with other malignancies) across four
clinical studies. The median duration of exposure to ceritinib was 33.0 weeks (range: 0.3 to 106.1
weeks). Adverse events with an incidence of >10% were diarrhoea, nausea, vomiting, fatigue, liver
laboratory test abnormalities, abdominal pain, decreased appetite, constipation, rash, blood creatinine
increased, oesophageal disorder and anaemia. Grade 3-4 adverse events with an incidence of >5%
were liver laboratory test abnormalities, fatigue, diarrhoea, nausea and hyperglycaemia. Table 15
shows the frequency of adverse events in these studies. The Company also provided a ranking of the
frequency of the adverse, within each Medical Dictionary for Regulatory Activities (MedDRA)
system organ class. In addition, the corresponding frequency category using the following convention

(CIOMS 11I) is also provided for each adverse event: very common (>1/10); common (>1/100 to
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<1/10); uncommon (>1/1,000 to <1/100); rare (>1/10,000 to <1/1,000); very rare (<1/10,000); and not

known (cannot be estimated from the available data). See also Table 25 which lists grade 3/4 adverse

events from ASCEND-1 and ASCEND-2 and used in the health economic analysis.

Table 15: Frequency of adverse events with ceritinib 750mg

Ceritinib
System organ class
Preferred term N=525 Frequency category
%
Blood and lymphatic system disorders
Anaemia 11.4 Very common
Metabolism and nutrition disorders
Decreased appetite 41.1 Very common
Hyperglycaemia 7.8 Common
Hypophosphataemia 53 Common
Eye disorders
Vision disorder” 7.4 Common
Cardiac disorders
Pericarditis® 59 Common
Bradycardia® 1.9 Common
Respiratory, thoracic and mediastinal disorders
Pneumonitis 3.2 Common
Gastrointestinal disorders
Diarrhoea 83.8 Very common
Nausea 79.8 Very common
Vomiting 62.9 Very common
Abdominal pain® 48.2 Very common
Constipation 25.1 Very common
Oesophageal disorder” 15.0 Very common
Hepatobiliary disorders
Abnormal liver function tests® 2.1 Common
Hepatotoxicity” 0.6 Uncommon
Skin and subcutaneous tissue disorders
Rash' 19.0 Very common
Renal and urinary disorders
Renal failure’ 2.1 Common
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Renal impairment® 1.3 Common
General disorders and administration site conditions

Fatigue' 50.5 Very common
Investigations

Liver laboratory test abnormalities™ 50.5 Very common
Blood creatinine increased 17.7 Very common
Electrocardiogram QT prolonged 6.5 Common
Lipase increased 4.6 Common

Includes cases reported within the clustered terms:

a

Vision disorder (vision impairment, vision blurred, photopsia, vitreous floaters, visual acuity reduced,

accommodation disorder, presbyopia)

b

C

d

1

m

Pericarditis (pericardial effusion, pericarditis)

Bradycardia (bradycardia, sinus bradycardia)

Pneumonitis (interstitial lung disease, pneumonitis)

Abdominal pain (abdominal pain, abdominal pain upper, abdominal discomfort, epigastric discomfort)
Oesophageal disorder (dyspepsia, gastro-oesophageal reflux disease, dysphagia)

Abnormal liver function test (hepatic function abnormal, hyperbilirubinaemia)

Hepatotoxicity (drug-induced liver injury, hepatitis cholestatic, hepatocellular injury, hepatotoxicity)
Rash (rash, dermatitis acneiform, rash maculopapular)

Renal failure (renal failure acute, renal failure)

Renal impairment (azotaemia, renal impairment)

Fatigue (fatigue, asthenia)

Liver laboratory test abnormalities (alanine aminotransferase increased, aspartate aminotransferase

increased, gamma-glutamyltransferase increased, blood bilirubin increased, transaminases increased, hepatic

enzyme increased, liver function test abnormal)

4.5. Additional work on clinical effectiveness undertaken by the ERG

The ERG undertook searches for ongoing studies of relevance to the decision problem. No studies of

relevance were identified.

4.5.1. Adverse events between Asian and Caucasian participants in the ASCEND-2 and -

1 studies

The ERG examined potential differences in the occurrence of adverse events (Grade 3-4) between

Asian and Caucasian patients reported in the two studies (information provided in response to

clarification request). For both ASCEND-2 and ASCEND-1 Caucasian patients were more likely to

have a grade 3-4 adverse event than Asian patients

. W hether this reflects differences in
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clinical practice or reporting between centres or real differences in patients’ response to the drug
cannot be evaluated with evidence currently available. However, it does not appear to the ERG that

there is a higher rate of adverse events in Asian populations in these studies.

4.5.2. Brain metastases and treatment with ceritinib and crizotinib
In the ASCEND-2 study 72% (n=100) had brain metastases at baseline. Mok et al. (2015)* suggests
that the whole-body responses by BIRC (and investigator review) were similar in the 100 patients
with brain metastases at study entry to that of the overall study population (n=140). This appears to be
based on observation of the data, and it is unclear if this is an a priori analysis, however, these data do
suggest there is little difference in response rates to ceritinib in those with and those without brain
metastases at baseline. Table 16 below shows these data, which also has data for the 40 participants
without brain metastases, and was taken from the published abstract®* rather than the poster
presentation. In addition, the publication also presents data for those considered to have active brain
lesions (rather than those who have been treated with radiotherapy and are stable) by BIRC and
investigator review. The overall intracranial response rates (OIRR) and intracranial disease control
rates (IDCR) following ceritinib are presented. Of the patients with brain metastases at study entry, 33
were considered through BIRC assessment to have confirmed active target lesions at baseline.
Clinical advice to the ERG is that the numbers may be small because brain disease can be difficult to
define using RECIST criteria because brain disease (particularly if asymptomatic) is often small and
difficult to measure. Of these, 13 patients had an overall intracranial response, giving an OIRR of
39.4% (95% CI: 22.9, 57.9). Some 28 patients had their intracranial disease controlled, resulting in an
IDCR of 84.8% (95% CI: 68.1, 94.9).

Table 16: Whole body response rates for those with and those without brain metastases, and the

total ASCEND-2 population

Brain metastases

No Brain metastases

All

N=100

N=40

N=140

WB ORR (CR+PR) - n
(%) [95% CI]

33(33)[23.9,43.1]

21 (52.5)[36.1, 68.5]

54 (38.6)[ 30.5, 47.2]

WB DCR
(CR+PR+StD) - n (%)
[95% CI]

74 (74.0) [64.3, 82.3]

34 (85.0) [70.2, 94.3]

108 (77.1) [69.3, 83.8]

Median Duration of 9.2[5.5,11.1] 10.3[7.4, 16.6] 9.7[7.1,11.1]
Response - months

[95% CI]

Median Progression 5.414.7,7.2] 11.3[5.7, 15.6] 5.7[5.4,7.6]
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Free Survival - months

[95% CI]

Investigator assessed outcomes; WB — whole body; ORR — Overall Response Rate; CR = Complete Response,
PR — Partial Response, StD — Stable Disease; CI = Confidence Interval

In ASCEND-1, a published conference presentation and abstract summarises data for 98 (60%)
patients in the ALK-inhibitor treated group (N=163) who had brain metastases at baseline.”? The
median ORR was 51% (95% CI: 40.7, 61.3) for the ALK inhibitor-treated cohort with brain
metastases, and DOR was 6.9 months (95% CI 5.4, 8.3). Although not compared in the presentation
the ERG notes that these rates are higher than those reported for the total sample (N=163, 46.0%
(95% CI: 38.2, 54.0)) as per BIRC assessment for the ORR, see Table 9 and lower than those reported
for the total sample (by BIRC assessment) for DOR (N=75, 8.77 (5.98, 13.11), see ERG Table 12.
The conference presentation also reports intracranial responses but these results did not account for

the effect of prior radiotherapy.

There are no subgroup analyses of the survival outcomes for those with and those without brain
metastases in these two studies. However, on measures of response, the results suggest that ceritinib
has a similar response in those with brain metastases to those without brain metastases, and that active

brain lesions may also respond to ceritinib.

The effects of treatment with crizotinib on brain metastases is less certain. An analysis of the patients
with brain metastases in the PROFILE 1005 and 1007* studies with crizotinib showed an overall
intercranial response rate of 18% in those who were asymptomatic and 33% in those who had
received previous treatment for their brain metastases. The intercranial DCR for the two groups was
56% and 62% respectively. As noted above, the inclusion criteria in the PROFILE studies (population
in Ou et al., 2014") were excluded in they had symptomatic brain lesions. The population in the Ou et
al. (2014)," used for the BSC comparator in the CS, may therefore be different to the populations in
the ASCEND studies for ceritinib. The population in Ou et al. (2014)' may also differ from the UK
population because in the NHS those with active brain metastases may be given crizotinib. The effects

of crizotinib on these populations may be different than in those with asymptomatic brain metastases.

4.5.3. Ongoing studies
The CS lists three other ongoing studies from the ceritinib clinical trial programme in CS Table 8.
One of these studies is of relevance to the decision problem. The ASCEND-5 trial (NCT01828112) is
an RCT of oral ceritinib versus chemotherapy (permetrexed or docetaxel) in those with ALK+
NSCLC who have been previously treated with chemotherapy and crizotinib. Study results are

anticipated in the first half of 2016 (CS page 89); 236 participants have been recruited.
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As noted above, the ERG has not identified any other ongoing studies of relevance.

4.6. Conclusions of the clinical effectiveness section
The CS presents a reasonable quality systematic review of the clinical effectiveness of ceritinib. Two
ongoing studies of ceritinib (one a subgroup), providing evidence that is from the most recent data
cut, were identified and included in the review. The summarised evidence of clinical effectiveness
and adverse events has been accurately presented. Outcomes of response rates, measures of survival
and adverse events are presented from both an investigator assessment and from a BIRC assessment.
The ERG considers the BIRC assessments likely to be less biased. The comparator appropriate to the
NICE scope is BSC. There is no direct evidence of ceritinib versus BSC and the CS use evidence
from a small subgroup of a retrospective study of patients who have progressed following treatment
with crizotinib. The retrospective nature of the study used for the BSC arm means there is a high risk
of bias. However, the ERG agrees there does not appear to be any other available data. In the only
comparison of ceritinib with BSC the pooled median overall survival was shown to be higher
(estimated to be _ for ceritinib than seen for
BSC (2.2 months (95% CI: 1.1, 3.8)). Caution is recommended in the interpretation of the results
seen as there is no adjusted indirect comparison of data. Data are compared through observation only.
It is also unclear how comparable the populations are. The generalisability of all study populations to

the UK population is uncertain.
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5. COST-EFFECTIVENESS

5.1. ERG comment on Company’s review of cost-effectiveness evidence
The Company has provided an appropriate description of the cost-effectiveness systematic review
undertaken including the search strategy, inclusion/exclusion criteria and description of included and

excluded studies.

The Company searched MEDLINE (via Ovid), Embase (via Ovid) and the Cochrane Library
(incorporating the NHS Economic Evaluation Database and the Health Technology Assessment
database) via EBM Reviews for economic models in advanced or metastatic NSCLC. Papers from 1%
January 2004 to the 16™ March 2015 were sought in the MEDLINE and Cochrane search, but the
Embase search was limited to 2004 to 2013 (see response to clarification request B1). Conference
articles were sought from 2012 onwards, but it is unclear which conferences were searched. A

summary of the inclusion and exclusion criteria are given in Table 17.

Table 17: Inclusion and exclusion criteria for the economic evaluation reviews

Category Inclusion Criteria Exclusion Criteria

Population Advanced or metastatic NSCLC Advanced or metastatic SCLC, early
stage NSCLC

Interventions NA NA

Comparators NA NA

Outcomes Economic outcomes (costs, healthcare | Studies with no outcomes of interest

resource use, work productivity)

Study type Economic models Interventional or observational study
designs (registry, chart review, HER,

administrative claims)

Language English Non-English

Restrictions

Country Full-text articles published from 2004 | Full-text articles published before
onwards 2004

Abbreviations: NA, not applicable; NSCLC: non-small cell lung cancer

Using this fairly broad search, 10 studies were found that evaluated the ALK+ NSCLC population, of
which six were cost-effectiveness studies. However, none of these studies evaluated ceritinib, and
none were in the population of interest for the submission, namely advanced ALK+ NSCLC patients

previously treated with crizotinib.
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The ERG does not believe that any important cost-effectiveness evidence was missed, mainly due to

the established scarcity of evidence in this area. No additional relevant cost-effectiveness studies were

identified by the ERG, either from the list of excluded studies provided by the Company, or from any

additional searches undertaken.

ERG summary:

e Despite the cost-effectiveness review undertaken having some restrictions placed upon it

(date of publication, language and study type restrictions), there is no evidence that any

important information which would improve the cost-effectiveness analysis has been missed.

5.2. Summary and critique of the Company’s submitted economic evaluation by the

ERG

5.2.1. NICE reference case checklist

Attribute Reference case and TA Does the de novo economic
Methods guidance evaluation match the
reference case
Comparator(s) Therapies routinely used in the | BSC. As per the NICE final
NHS, including technologies scope, patients receive no active
regarded as current best practice | treatment but receive passive
for the two populations therapy aimed at symptom
management and palliative care
Post crizotinib treatment with
docetaxel was considered in a
sensitivity analysis
Patient group As per NICE final scope Adult patients with ALK

positive NSCLC previously

treated with crizotinib

Perspective costs NHS & Personal Social Yes
Services
Perspective benefits All health effects on individuals | Yes

Form of economic evaluation

Cost-effectiveness analysis

Cost-utility analysis

Time horizon

Sufficient to capture differences

in costs and outcomes

Yes (10 years)

Synthesis of evidence on

outcomes

Systematic review

Evidence on the efficacy of

ceritinib (OS, PFS, response
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Attribute

Reference case and TA

Methods guidance

Does the de novo economic
evaluation match the

reference case

rates, adverse effects of
treatment, and health-related
quality of life) are drawn from
two clinical trials (ASCEND-1
and ASCEND-2)

Outcome measure

Quality adjusted life years

Yes

Health states for QALY

Described using a standardised

and validated instrument

Yes — EORTC QLQ-C30 data
from ASCEND-2 were mapped
to the EQ-5D

Benefit valuation

Time-trade off or standard

The standard UK EQ-5D tariff

gamble is used, which is based upon
time-trade off

Source of preference data for | Representative sample of the Yes
valuation of changes in HRQL | public
Discount rate An annual rate of 3.5% on both | Yes

costs and health effects
Equity An additional QALY has the Yes

same weight regardless of the

other characteristics of the

individuals receiving the health

benefit
Probabilistic modelling Probabilistic modelling Yes

Sensitivity analysis

A range of sensitivity and

scenario analyses are presented

The cost-effectiveness evidence submitted by the Company appears to satisfy the NICE reference

case, and the decision problem defined in the scope. To appraise ceritinib versus BSC for patients

with ALK positive NSCLC, the Company constructed a de novo time dependent Markov model with

a one month cycle length and a 10 year time horizon. The model assumes that treatment benefit

continues both beyond the length of the study and after treatment discontinuation.

Four key studies formed the basis of the clinical evidence used to populate this model. OS and PFS
with ceritinib were based on data from the ASCEND-1 and ASCEND-2 studies. Data on OS with
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BSC were taken from a retrospective cohort study by Ou et al. (2014)," and finally data on PFS with
BSC were taken from a study in EGFR positive NSCLC patients by Shepherd et al. (2005).%*

5.2.2. Model structure
The Company constructed a de novo cost-utility Markov model with a one month cycle length. The

model defines 3 health states, based on disease progression and death (Figure 1).

: Progression free
' Death

: Progressed
Disease

Figure 1: Overview of model structure

The model constructed used an “area under the curve” partitioned survival approach, where the
number of patients in each health state at a given time is taken directly from the survival curves fitted

to the clinical data.

All patients enter the model in the progression-free state. Although the eligibility criteria from
ceritinib imply these patients will all have progressed on crizotinib, they do not meet the criteria of
further progression since beginning the new line of treatment. Patients in the progression-free state
receive ceritinib (or the comparator treatment) until disease progression. Costs of disease
management, utilities and risks of death all differ between the progression-free and progressed disease

states.

Patients with a CR or PR to treatment, and those who do not respond but have stable disease, are all
considered to be in the PFS state. Response status does not have any impact on future disease
progression. The model does not include parameters for treatment discontinuation, and consequently
future disease progression is modelled as being independent of whether patients have discontinued

from therapy.
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ERG summary:

e  Whilst the model used is a very simple one, consisting of just three states, it is consistent with
other models built in metastatic and other cancer (including many of those submitted to and
accepted by NICE in previous evaluations), and does capture the two important clinical
endpoints of OS and PFS. The cycle length (1 month) should be sufficiently short to capture

changes over a relevant time interval.

5.2.3. Population
The population modelled in this submission, ALK+ advanced NSCLC patients previously treated with
crizotinib, matches the whole population of the ASCEND-2 study, and a subset of the population from
the ASCEND-1 study. These study populations are assumed to be sufficiently similar to the UK
treatment population as to provide a valid comparison, without the need for any adjustments for

differing patient characteristics. Individuals in the modelled cohort have an initial age of 52 years.

ERG summary:

e  All the results presented by the Company are based on modelling a population based on
ASCEND-2 and a subset of ASCEND-1, with no adjustments made for possible differences
between this and the UK clinical population. Therefore, differences between the modelled and
real populations, and the impact this may have on treatment efficacy and thus cost-

effectiveness, should be borne it mind when interpreting any of the results in this report.

5.2.4. Interventions and comparators
In the Company’s base-case analysis, ceritinib is compared to BSC. Ceritinib treatment is assumed to
continue until disease progression, with treatment terminated immediately terminated until disease
progression. A sensitivity analysis assesses the impact of continuing ceritinib treatment for a median

duration of 1.6 months after progression, based on data from ASCEND-2.

Some patients, following disease progression on crizotinib, may be treated with systemic
chemotherapy rather than BSC. A scenario analysis was undertaken, in which 70% of patients in the
comparator arm are assumed to receive BSC, and 30% receive 4 cycles of docetaxel, followed by
BSC. The percentages of people receiving alternative treatments, and the number of cycles they

would receive, are both based on expert clinical opinion.
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ERG summary:

o The base case analysis incorporates the appropriate comparator, taken from the NICE final
scope, and scenario analyses undertaken seem appropriate given the available knowledge
about possible treatment pathways.

e Since data from ASCEND-2 imply that patients would continue treatment with ceritinib for a
period of time after disease progression, it seems appropriate these costs are included in the
base case analysis, not as a sensitivity analysis. If post-progression treatment with ceritinib
has an impact on OS, these benefits will be captured in the clinical data used to populate the

model, and thus for consistency costs of this treatment should also be included.

5.2.5. Perspective, time horizon and discounting
The perspective is as per the NICE 2013 ‘Guide to the methods of technology appraisal’,>® with

benefits from a patient perspective and costs from an NHS/PSS perspective.

The time horizon of the model is 10 years, which is effectively a lifetime time horizon given the life
expectancy of the population of ALK+ NSCLC patient in third-line treatment. Over 99.9% of patients
in both arms of the base-case model are in the death state by the end of this 10 year horizon. In the

base-case, costs and benefits are discounted at an annual rate of 3.5%.

ERG summary:
e The perspective, time horizon and discount rates chosen by the Company all follow NICE

recommendations, and are appropriate to the decision problem.

5.2.6. Treatment effectiveness and extrapolation
5.2.6.1. Ceritinib versus BSC
Two clinical outcomes were used to inform transitions between states in the model. There are:

e Opverall survival (OS)

e Progression-free survival (PFS)

5.2.6.2. Overall survival
OS in the ceritinib arm of the model was extrapolated from Kaplan-Meier data derived by pooling,
without adjustment, data from the whole ASCEND-2 study with the previously treated subgroup from
the ASCEND-1 study. Such an unadjusted pooling assumes that participants in both studies are drawn
from the same underlying population, with the same prognosis at baseline (see section 4.2 for

information on baseline characteristic of studies). The median duration of follow-up was 11.3 months
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in ASCEND-2, and _ in ASCEND-1. OS in the BSC arm of the model was again
extrapolated from Kaplan-Meier data, this time from the BSC arm of Ou et al. (2014)." Again, no
adjustments are made for differences in baseline characteristics (see section 4.3). Therefore, all the
results presented rely on the assumption that the populations in the ASCEND and Ou et al. (2014)'
studies are equivalent. A potential cause for concern with this assumption is that the Ou et al. (2014)’
study was not randomised, with patients assigned to the different treatment pathways by clinician
choice. This means that those allocated to the BSC group may be those not expected to benefit from

further treatment, hence representing a sicker population than that included in the ASCEND studies.

The Company tested a proportional hazards assumption for the ceritinib and BSC Kaplan-Meier data,
but this was rejected due to the different shapes of the two distributions. Thus separate, independent
parametric models were fitted to the two sets of Kaplan-Meier data. Exponential, Weibull, Gompertz,

log-logistic and log-normal models were fitted, with the AICs and BICs generated shown in Table 18.

Table 18: AIC and BIC criteria for overall survival models

Parametric model OS for ceritinib OS for BSC

AIC BIC AlIC BIC
Exponential 635.05 638.80 109.88 111.35
Weibull 634.24 641.74 110.12 113.05
Gompertz 634.38 641.87 104.26 107.19
Log-logistic 636.41 643.91 103.60 106.53
Log-normal 644.23 651.73 103.19 106.12

AIC, Akaike information criterion; BIC, Bayesian information criterion

The Company states that the best-fitting curves were selected on visual inspection, AIC/BIC, internal
validity (fit to observed study data) and external validity (validation with expert clinical opinion). The
Weibull model was selected as the most appropriate for both the ceritinib and BSC data. This appears
fully justified for the ceritinib arm, where the Weibull is indeed the best fitting model, but is more
controversial for the BSC extrapolation, where both the AIC and BIC give the Weibull as the worst fit
to the data. Following a request for clarification from the Company, it was stated that the Weibull
model was rejected as it was deemed to give implausibly high-long term rates of survival for BSC,
with patients still being alive at 240 months. The percentages of patients still alive in each arm of the

model, using different survival curves, are shown in Table 19 and Table 20.
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Table 19: Proportions of patients alive (%) with ceritinib using different parametric models

Year exponential Weibull Gompertz log-logistic log-normal
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Table 20: Proportions of patients alive (%) in BSC using different parametric models

Year exponential Gompertz log-logistic log-normal
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Whilst it is true that a very small percentage of patients are still alive at 20 years - in the log-
normal extrapolation (the best fitting according to the AIC and BIC criteria), a proportion this small
will not make a major difference to the overall results. Furthermore, the time horizon for the base case
analysis is only 10 years, at which point the percentage modelled as being alive in the BSC arm
- is lower than that from the selected model for the ceritinib arm _ A second reason
given for choosing the Weibull curve is so the same parametric model is used in both arms. However,
since the Kaplan-Meier data come from two independent, single-arm sources, and the proportional
hazards assumption has already been rejected (meaning the two survival curves are not expected to

follow the same shape), this alone does not seem a sufficient reason to justify the choice of model.
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Therefore, in the opinion of the ERG, it would be more appropriate to use the log-normal distribution
for extrapolation in the BSC arm of the model. This is the best fitting curve according to the statistical

criteria presented, and gives consistent results over the time horizon used for the base case analysis.

The Kaplan-Meier OS data, together with the Company’s chosen parametric curves, are shown in

Figure 2. The log-normal survival function for BSC OS, preferred by the ERG, is shown in Figure 3.

Figure 2: Kaplan-Meier curves and fitted parametric functions for overall survival, base case
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Figure 3: Kaplan-Meier curves and fitted parametric functions for overall survival, log-normal

It is important to note that the use of such parametric survival curves as the sole basis for transitions
relies upon the assumption that the benefits of treatment persist both after the time horizon of the
study, and after treatment discontinuation. All analyses undertaken by the Company assume this long-
term treatment benefit, and no analyses are undertaken to test the sensitivity of the ICER to alternative
assumptions, such as that the treatment benefit persists for the study time horizon, or until treatment
discontinuation, but from that point onwards future progression rates are the same in the ceritinib and
BSC groups. The ERG has undertaken a series of additional sensitivity analyses, with different cut-off
values for the duration of treatment benefit post discontinuation, to assess the impact this has on the

ICER.

5.2.6.3. Progression-free survival
PFS in the ceritinib arm of the model, as with OS, was extrapolated from Kaplan-Meier data derived
by pooling data from the whole ASCEND-2 study with the previously treated subgroup from the
ASCEND-1 study, without adjustment. PFS in the BSC arm of the model was also extrapolated from
Kaplan-Meier data, this time from the placebo arm of an RCT of erlotinib in EGFR+ NSCLC, a
genetically distinct subpopulation from those of interest in this evaluation. In response to a
clarification request, the Company gave the following justification for the use of data from EGFR+

patients:
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“The clinical expert consu! e | o

this submission by Novartis confirmed that the clinical-pathological characteristics of ALK +ve
NSCLC patients are very similar to those of NSCLC patients with EGFR mutations. In fact, EGFR
mutations tend to occur predominately in patients with adenocarcinoma, who are light smokers or

who have never smoked; and in patients who are relatively young (mean age ~ 50-years-old).

In a study by Shaw et al. (2009),?® looking at the clinical features of ALK +ve patients the authors
concluded that in patients with NSCLC who have clinical characteristics associated with EGFR
mutation but who have negative EGFR testing, as many as one in three patients may harbor EML4-
ALK. This would imply that the prevalence of ALK +ve is around 33% when we select patients

who have the EGFR mutation characteristics.

Because of these baseline characteristics similarities, data from the EGFR TKIs trial by Shepherd et

al, 2005? was deemed suitable to inform the comparator arm of the model, with respect to PFS data.’

’

In the absence of PFS data for BSC in ALK+ NSCLC, the ERG sought clinical advice as to whether

the EGFR+ population represented, in terms of prognosis, the most similar and thus relevant

alternative source of data, and it was confirmed this is indeed the case. However, it is important to be

clear that the use of this data source introduces a number of additional sources of uncertainty, both
from the naive comparison of single-arm studies without adjustment for different baseline

characteristics, and from the assumption of equivalent PFS rates for ALK+ and EGFR+ NSCLC.

As with OS, the proportional hazards assumption was not met, and the AICs and BICs for the fitted

distributions are shown in Table 21.

Table 21: AIC and BIC criteria for progression-free survival models

Parametric model PFS for BSC OS for BSC

AIC BIC AIC BIC
Exponential 605.60 609.08 605.60 609.08
Weibull 585.21 592.17 585.21 592.17
Gompertz 607.35 614.31 607.35 614.31
Log-logistic 530.50 537.46 530.50 537.46
Log-normal 551.92 558.88 551.92 558.88

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion
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The percentages of patients in the PFS state whilst being treated with ceritinib or BSC, for each of the

five curves fitted, are shown in Table 22 and Table 23.

Table 22: Proportions of patients progression free (%) with ceritinib using different parametric

models
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1

10

15

o

20

Table 23: Proportions of patients progression free (%) with BSC using different parametric

models

Year log-normal

1

2

10

15

20

N
I
o]
=)
=
o
=
-
-
o
=
s
=
I
-
-
N
—
=3
(s
S
(=]
.
w2
-
-
&

The models selected by the Company, on the basis of the same criteria as for OS, were the log-logistic
for both ceritinib and BSC. The log-logistic is also the best fitting model according to the statistical

criteria presented, and hence this selection appears justified. As with OS, an assumption was made
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that treatment benefit will continue post treatment discontinuation and after the time horizon of the
study. This is a less important assumption than with OS, as a considerably lower proportion of

patients remain in the PFS state at the conclusion of the study. Kaplan-Meier PFS data, together with

the chosen parametric curves, are shown in Figure 4.

Figure 4: Kaplan-Meier curves and fitted parametric functions for progression-free survival,

base case

5.2.6.4. Ceritinib versus docetaxel
For the sensitivity analysis where a percentage of people in the control arm are assumed to receive
docetaxel rather than BSC, OS with docetaxel is extrapolated from Kaplan-Meier data from the
systemic chemotherapy arm of the Ou et al. (2014),' following the same methodology as above. No
studies were found with data on PFS for patients receiving systemic chemotherapy, so data from the
Shepherd et al. (2005)* was used once again, with the assumption that progression rates would be the
same for people treated with docetaxel and BSC. OS and PFS for the whole group (70% BSC, 30%
docetaxel followed by BSC) was then calculated as a weighted average of the two survival curves
produced for the separate groups (see section 4.4). The same caveats apply to this analysis as to the
comparison of ceritinib with BSC, namely that data are taken from single arm, non-randomised

studies and compared without any adjustment for differences in patient population or study design.
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Adverse events

The base case model included grade 3/4 adverse events affecting >5% patients for any of the three

interventions (ceritinib, docetaxel, BSC). Ceritinib adverse events from the ASCEND-1 and

ASCEND-2 studies were only included if they were deemed to be study-drug related. Table 24 below

shows the adverse event rates included in the base case analysis, with adverse events for BSC

assumed to be zero.

Table 24: Pooled analysis of grade 3/4 adverse events from ASCEND-2 and ASCEND-1 (greater

than or equal to 5%)

Grade 3/4 adverse events

Pooled Analysis
Ceritinib 750 mg
(n=303)
Grade 3/4 n (%)

Alanine aminotransferase increased

Aspartate aminotransferase increased

Diarrhoea

Gamma-glutamyltransferase increased

Nausea

Since restricting to adverse events affecting >5% of patients means it is possible that rare but serious

adverse events, which may have considerable cost or quality of life implications, are excluded, the

ERG requested a list of all grade 3/4 events from the ASCEND studies, which was supplied by the

Company. The full list of events reported following this query is shown below, and was used by the

ERG for additional analyses.

Table 25: Pooled grade 3-4 adverse events from the ASCEND-1 and ASCEND-2 trials

Pooled Analysis: Ceritinib 750 mg (n=303) Grade 3/4 n

(%)

Abdominal Pain

Abdominal Pain Upper

Alanine Aminotransferase Increased

Amylase Increased

Anaemia

Aspartate Aminotransferase Increased

Asthenia

Blood Alkaline Phosphatase Increased
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Decreased appetite

Diarrhoea

Dyspepsia

Electrocardiogram QT prolonged

Fatigue

Gamma-glutamyltransferase increased

Hepatic function abnormal

Hyperglycaemia

Hypophosphataemia

Lipase Increased

Nausea

Neutropenia

Pneumonia

Pneumonitis

Pruritus

Pyrexia

Transaminases Increased

Vomiting

Weight decreased

ERG summary:

OS and PFS for both ceritinib and BSC were calculated as extrapolations to single-arm
studies, and no adjustment for differing baseline characteristics was made. Therefore,
differences between the populations in the 4 sources of data (ASCEND-1, ASCEND-2, Ou et
al., 2014,' Shepherd et al., 2005?) and the applicability of these data to the UK treatment
population need to be carefully considered.

PFS, for both BSC and docetaxel, are based not on data from ALK+ NSCLC, but rather from
a study in EGFR+ NSCLC. Again, no adjustment is made for possible differences between
these populations.

OS and PFS extrapolation all rely on the assumption that the benefit of treatment persists,
both after the time horizon of the study and after treatment discontinuation. Any reduction in
treatment benefit following either of these will result in a smaller treatment benefit for
ceritinib than is currently the case.

The ERG believes the log-normal distribution provides a better extrapolation, over the 10

year time horizon of the base case analysis, than the Weibull distribution chosen by the
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Company. All additional analyses undertaken by the ERG make use of this different

distributional choice.

5.2.7. Health-related quality of life
Participants in the ASCEND-2 study were asked to complete the EORTC-QLQ-C30 questionnaire, a
validated measure often used in clinical studies of lung cancer. For the cost-effectiveness analysis,
data from the EORTC QLQ-C30 were mapped to the EQ-5D using an algorithm by Proskorovsky et
al. (2014)”” A number of possible mapping algorithms are available for use between the two
questionnaires, with this one selected as it uses a UK-specific algorithm and contains a similar sample
of patient to ASCEND-2. This choice of algorithm seems a reasonable one, and there is no reason to
believe the use of a different mapping algorithm would lead to more robust results. For each time
point where HRQoL was measured, tumour response status was also assessed from the tumour
evaluation that took place closest to the HRQoL assessment. Response status was classified as CR,
PR, stable disease or progressive disease, with all participants assumed to have stable disease at
baseline. CR and PR were then grouped together as responding disease, with linear mixed models,
taking into account repeated measurements from the same patients, used to estimate utility values for

each of the three states (Table 26).

Table 26: Mapped utility values by response state from ASCEND-2

Response state n Mean utility 95% CI1

Stable disease - - _
Responding disease [ ] ] I
Progressive disease [ ] I I

The utility values for responding disease and stable disease were used in the model, but the value for
progressive disease was not. The justification given for this is that since collection of the EORTC
stopped after confirmed disease progression, these numbers represent the utility for those who have
just progressed, not the whole group in the health state. Therefore, a systematic review was
conducted, looking for studies reporting utilities for individuals with advance or metastatic NSCLC. A
broad, well-constructed search of a range of appropriate databases was undertaken on 10" March

2015. The inclusion/exclusion criteria for this review are given in Table 27.
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Table 27: Inclusion and exclusion criteria of the HRQoL systematic review

Inclusion criteria Population: Eligible participants were patients with advanced or metastatic

(stage I1IB or IV) NSCLC.

If the study assessed a mixed population (e.g., early stage and advanced/late
stage), included the study if the outcomes of interest were reported for

population of interest (advanced or metastatic (stage [1IB or [V) NSCLC).

Study design:

Reports of utility elicitation exercises

Reports of utility validation exercises

Reports of utility mapping exercises, e.g., EORTC QLQ-C30 to EQ-5D
Reports of economic evaluations using utility measures gathered during studies

Utility estimates based on clinical trials

Utility study requirements:

Mean or median utility values or quality of life values;

A standard method of utility assessment (e.g., standard gamble, time trade-off,
rating scale);

A description of the health state valuation instrument (e.g. was a generic
preference-based measure such as the EQ-5D used or did authors value

bespoke health state descriptions)

Health states: stable disease, progressed disease, treatment response (complete

or partial), treatment-related adverse events

Language restrictions: Any studies with English abstracts but whose full
reports were in languages other than English were not extracted but were listed

for information only.

Exclusion criteria Study population:

Not NSCLC disease (e.g. small cell lung cancer)

Early stage of NSCLC (i.e., not advanced or metastatic NSCLC or stage I1IB
or stage IV NSCLC)

Study design:

Review studies already included in systematic literature review of clinical
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evidence

Utility studies: Studies not including sufficient information on type of utility

measure and how it was assessed

Health states: Health states other than those listed above

Languages: Studies not in English

Eleven unique studies met the eligibility criteria for data extraction, with two studies identified as
providing utility values appropriate for use in the model. The data provided by these studies included
utilities for the progressive disease health state, and utility decrements associated with specific
adverse events. The utility values extracted from the studies providing data for the progressive disease

state are shown in Table 28.

Table 28: Utility inputs from published literature used in the economic evaluation

Source Utility

Chouaid (2013)° Third/fourth-line progressive disease
Mean: 0.46
Standard deviation: 0.38

Nafees et al. (2008)** Health states:

Progressive: 0.473

Responding: 0.673 (PR: 0.67, CR: 0.85)
Stable: 0.653

End of life: 0.35

Death: 0.00

By health states and adverse events:
Responding + diarrhoea: 0.626
Responding + fatigue: 0.599
Responding + febrile neutropenia: 0.582
Responding + hair loss: 0.628
Responding + nausea/vomiting: 0.624
Responding + neutropenia: 0.583
Responding + Rash: 0.640
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Stable + fatigue: 0.580

Stable + febrile neutropenia: 0.563
Stable + hair loss: 0.608

Stable + nausea/vomiting: 0.605
Stable + neutropenia: 0.563

Stable + diarrhoea: 0.606

Stable + Rash: 0.621

The CS (section 5.4.5) states that, in the base-case, the same utility level is assigned to each of the
health states in the model, irrespective of the treatment arm, and a utility of [l is quoted for the
PFS state (the utility for stable disease from the mapping). However, in the actual model submitted by
the Company, a different and slightly more complex methodology is applied. In this the utilities for
stable and responding disease are weighted by the proportions of people who respond to treatment
(taken from the ASCEND studies for ceritinib and Shepherd et al., 2005* for BSC), giving a PFS
utility of - for ceritinib and - for BSC. Since this approach is not described in the

submission, no justification is given for the validity of such a calculation.

The assumption that underlies this approach is that the differences in utility between responders and
non-responders are driven by the effectiveness of treatment. An alternative possibility is that people
who will go on to respond are likely to have a higher utility at baseline (pre-treatment), and under this
assumption there would be no reason to assume a higher utility for PFS with ceritinib than BSC. Since
no justification was provided by the Company for the approach undertaken, the ERG believe the
correct, conservative, assumption would be to assume the same utility for patients in the PFS state on
ceritinib or BSC, which is indeed the approach the CS asserts they have undertaken. All the additional
analyses undertaken by the ERG make use of this equivalent utility value. Further, the submission
states that it was not necessary to include adverse event disutilities in the model, as these would be
captured by the measure used in the study. Whilst this is indeed the case for the ceritinib arm, it means
that adverse event disutilities will also have been included for BSC, which is inappropriate. Therefore,
the ERG’s new analyses also increase the utility for patients in the PFS BSC health state, to account
for the higher utility that would be expected without the drug-related adverse events, with the

disutilities associated with adverse events taken from Nafees et al. (2008).*

For the progressive disease health state, the Company included in the model the value from the
Chouaid et al. (2013)® paper. The reason for choosing this paper provided by the Company was that it
included the EQ-5D as an instrument, used the UK specific tariff, and contained a population of

patients relevant to the decision problem in this evaluation. The utility for the progressive disease
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state from this paper is sufficiently similar to values from other studies (e.g. 0.473 from Nafees et al.

(2008)**) that there is no reason to believe the use of a different source for this utility would lead to

substantially different results being produced by the model. The full set of utility values and sources

used in the base case model (after correction for the contradiction between the values reported in the

submission and those in the provided model) are shown in Table 29.

Table 29: Summary of utility values used for cost-effectiveness analysis

State Utility value: Standard Reference in Justification
mean error submission
(section and
page number)
Health states
Progression free - - Section 5.4.1 Utility based on
(whether on ceritinib or mapped PRO

BSC)

values from the
ASCEND-trials
were used for the
progression free,
in order to capture
the appropriate
population of the

submission.

Progressive disease
(whether on ceritinib or

BSC)

0.460

0.12

Utility based on
published
evidence was
used as the trial-
based utility for
progressive
disease was
considered as too
high after
validation with

clinical expert.

Adverse reactions

Nausea

-0.04802

0.01618

Nafees et al.

(2008)*
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Diarrhoea -0.0468 0.01553 Nafees et al.
(2008)*
Neutropenia* -0.08973 0.01543 Nafees et al.
(2008)*
Febrile neutropenia* -0.09002 0.01633 Nafees et al.
(2008)*
Fatigue* -0.07346 0.01849 Nafees et al.
(2008)*

HS, health state; AR, adverse reaction

*Included in the scenario analysis involving the composite comparator only

ERG summary:

In the base case analysis, utilities for the pre-progression health states are calculated by
mapping data from the EORTC-QLQ-C30 questionnaire, administered during the ASCEND-2
study, to the EQ-5D. Utilities for the post-progression state derived from the same sample
were deemed by the Company’s clinical experts to be too high, as they represent the utility
immediately post progression. Therefore, data for the whole post progression health state was
taken from a study by Chouaid et al. (2013)

In the base case analysis of the model provided by the Company, mapped utilities for the
responding and stable disease state are weighted by the response rates for ceritinib and BSC,
giving different PFS utilities for the two treatments. Since this approach is neither discussed
nor justified in the CS, the ERG set all patients in the PFS state to a single utility value,
regardless of treatment, in line with the methods described in the CS

Adverse event disutilities were not included in the base case model submitted by the
Company. These were added in to additional analyses by the ERG to account for the higher
utility values that might be expected for otherwise identical patients receiving BSC rather

than ceritinib, due to the lower rate of adverse events.

5.2.8. Resource use and costs

5.2.8.1. Intervention costs

Monthly drug costs included in the model were made up of four components; unit drug costs, dosing,

proportion of planned dose consumed and drug administration costs. Ceritinib is available in sets of 3

packages of 50 capsules (each of 150mg), with the published price taken from the British National

Formulary (April 2015). Not all patients taking ceritinib would be expected to take the full course of

the drug, due to non-adherence as well as adverse event related dose reductions or interruptions. The

average dosing intensity of ceritinib across the ASCEND-1 and ASCEND-2 studies was - and
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this was applied to the cost of ceritinib to create an estimated monthly cost across the whole patient
population. Drug administration costs were assumed to be 0 for ceritinib. The assumed dose intensity
for docetaxel was 92.6% and costs of administration were included in this case. Unit costs for the two

drugs included in the model are given in Table 30.

Table 30: Unit costs associated with the technology in the economic model

Items Ceritinib Docetaxe]  (scenario analysis)
Recommended dose | 22,500 mg [750 mg orally once 192 mg [75 mg/m? once every cycle]
(per cycle) daily]
Cycle length One month

21 days
Unit costs £4,923.45 for 3 packs of 50 caps

£25.73 for 20 mg/mL vial, 4mL
Cost per month - £4,076.62
dose intensity applied £68.07
(base case)
Cost per month - £4,995.25
dose intensity not £74.59
applied (scenario [£25.73%2*(365.25/12)/21]
analysis)
Treatment duration Until disease progression NA

(base case)

Treatment duration 1.6 months post progression 2.76 months followed by BSC

(scenario analysis)

2 The average body surface area was considered to be 1.79m?

In the base case analysis, ceritinib was assumed to be taken until disease progression, when
individuals would move to BSC. However, data from the ASCEND studies indicate that a
considerable proportion of individuals continue ceritinib treatment for a period after disease
progression, with a median post progression duration of treatment of 1.6 months. Whilst the additional
costs of these post progression treatments are included in a sensitivity analysis, the opinion of the
ERG’s clinical experts was that these post discontinuation treatments were likely to occur in clinical

practice, and hence these costs should be included in the base case.
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5.2.8.2. Health state costs
No studies were found by the Company providing relevant information on the resource use for people
in either the pre or post progression states in the model. The ERG note that the company’s search was
limited by country terms, which may have resulted in relevant articles (for example, that only
included terms such as NHS, pound, specific regions or hospitals) being missed. The Company used
evidence from expert panels to estimate the resource use in each state, to which unit costs from
appropriate sources were then applied. Costs in the pre-progression state included visits to healthcare
providers (hospital, GP, cancer nurse etc.), laboratory test and procedure costs. The resource use
assumptions were based on previous NICE appraisals, and related to second-line NSCLC, but are not
specific to ALK+ patients. Post-progression costs included visits to healthcare providers, medication

(steroids, nonsteroidal anti-inflammatory drugs etc.), laboratory test and procedure costs.

A one-off cost of terminal care was applied to patients at the time of death, representing the cost of
palliative care in the community, in hospitals and in hospices. All items of resource use included,
together with the estimated frequency unit cost of each time, and the total cost for each health state in

the model, are given in Table 31, with all costs reported in 2013-14 GBP.

Table 31: List of health states and associated costs in the economic model

Health states | Items Frequency Unit cost Reference in submission
®
Physician visits
Outpatient visit 0.75 visits per | 143.04 Expert panel (resource use);
month Schedule of Reference Costs,

all NHS trusts and NHS
foundation trusts - WFO1A,
Non-Admitted Face to Face
Attendance, Follow-up, 370 -

Medical Oncology (unit costs)
Stable disease

GP visit 10% of 56.00 Expert panel (resource use);
patients PSSRU 2013-2014 general
practitioner unit cost per
patient contact lasting 17.2
minutes, including direct care
staff costs, without

qualification costs (unit costs)

Cancer nurse 20% of 64.51 Expert panel (resource use);
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Health states

Items

Frequency

Unit cost

®

Reference in submission

patients 1 per

month

Schedule of Reference Costs,
all NHS trust and NHS
foundation trusts - Other
Currencies Data, N10AF -
Specialist Nursing - Cancer
Related, Adult, Face to face

(unit costs)

Tests and procedures

Complete blood

count

0.75 per month

3.00

Expert panel (resource use);
Schedule of Reference Costs,
directly accessed pathology
Services, DAPS05-

Haematology (unit costs)

Serum chemistry

0.75 per month

1.18

Expert panel (resource use);
Schedule of Reference Costs
(unit costs), directly accessed
pathology Services, DAPS04 -
Clinical Biochemistry

CT scan

30% patients

0.75 per month

132.24

Expert panel (resource use);
Schedule of Reference Costs,
total HRG data, RA13Z -
Computerised Tomography
Scan, three areas with contrast

(unit costs)

X-ray

0.75 per month

29.60

Expert panel (resource use);
Schedule of Reference Costs,
total HRG data, DAPF - Direct

Access Plain Film (unit costs)

Total cost per month, Stable disease

£180.88

Progressive

disease

Physician visits

Outpatient visit

1 visit

143.04

Expert panel (resource use);
Schedule of Reference Costs,
all NHS trusts and NHS
foundation trusts - WFO1A,
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Health states

Items

Frequency

Unit cost

®

Reference in submission

Non-Admitted Face to Face
Attendance, Follow-up, 370 -
Medical Oncology (unit costs)

Cancer nurse

10% patients
(1 visit)

64.51

Expert panel (resource use);
Schedule of Reference Costs,
all NHS trust and NHS
foundation trusts - Other
Currencies Data, N10AF -
Specialist Nursing - Cancer
Related, Adult, Face to face

(unit costs)

GP visits

28% patients
(1 visit)

56.00

Expert panel (resource use);
PSSRU 2013-2014 general
practitioner unit cost per
patient contact lasting 17.2
minutes, including direct care
staff costs, without

qualification costs (unit costs)

Tests and procedures

Complete Blood

Count

All patients, 1

per month

3.00

Expert panel (resource use);
Schedule of Reference Costs,
directly accessed pathology
Services, DAPS05-

Haematology (unit costs)

Serum chemistry

All patients, 1

per month

1.18

Expert panel (resource use);
Schedule of Reference Costs
(unit costs), directly accessed
pathology Services, DAPS04 -
Clinical Biochemistry

CT scan

5% of patients,
0.75 per month

132.24

Expert panel (resource use);
Schedule of Reference Costs,
total HRG data, RA13Z -
Computerised Tomography

Scan, three areas with contrast
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Health states | Items Frequency Unit cost Reference in submission
®
(unit costs)

X-ray 30% of 29.60 Expert panel (resource use);
patients, 0.75 Schedule of Reference Costs,
per month total HRG data, DAPF - Direct

Access Plain Film (unit costs)

Home oxygen 20% of 194.00 Expert panel (resource use);
patients, 1 per Schedule of Reference Costs
month (unit costs),total HRG data,

DZ33Z - Hyperbaric Oxygen
Treatment

Medications

Steroids 80 [50% of 0.35 Expert panel (resource use);

(dexamethasone) | patients, 0.5mg BNF (unit costs) Oral solution,
x 160] 2 mg/5 mL, 150-mL = £42.30

NSAIDS 18 [30% of 0.08 Expert panel (resource use);
patients, BNF (unit costs) Aspirin,
200mg x 60] Tablets, 75 mg, 56-tab pack =

£1.58

Morphine 5.25[75% of 7.07 Expert panel (resource use);
patients, 60mg BNF (unit costs) Morphine
x 7] Sulfate (Non-proprietary),

Intravenous infusion, morphine
sulfate 1 mg/mL, 50-mL vial =
£5.89

Bisphosphonate | 2.10 [7.5% of | 0.41 Expert panel (resource use);

(alendronate) patients, Smg x BNF (unit costs) Alendronic
28] acid (Non-proprietary, Oral

solution, 70 mg/100 m,4 X
100-mL = £22.80

Dietary 8 [40% of 3.30 Tarceva (erlotinib) NICE

supplement patients, 350g submission (resource use and

x 20]

unit costs)

Total cost per month, Progressive disease

£313.70
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Health states | Items Frequency Unit cost Reference in submission

®

Terminal care Cost applied 6,079.40 Coyle D, Small N, Ashworth A
only once et al. (1999). Costs of
palliative care in the
community, in hospitals and in
Death hospices in the UK. Critical
Reviews in
Oncology/Hematology.32 (2):
71-85. The costs were inflated

to 2014 GBP

Total cost per month, Death £6,079.40

Abbreviations: GP, general practitioner; NSAID, nonsteroidal anti-inflammatory drug

Adverse events

In the base case model, costs were applied to grade 3/4 adverse events affecting >5% of people in a
given arm of the model. Costs of lab abnormalities (ALT elevation, AST elevation, blood alkaline
phosphate increase) were assumed to be zero as they would be managed by dose reductions. The cost
of managing fatigue was also assumed to be zero, whilst costs of nausea, diarrhoea and neutropenia
were derived from 2012/13 NHS reference costs.”® All adverse events were assumed to occur in the
first month of treatment. Following a request for clarification to the Company, the following

justification was provided for this approach:

“In the ASCEND-2 study, the median time to first dose interruption was 1.4 months (range: 0.1 to 7.5
months); therefore, it was felt a reasonable assumption to include all AEs in the first cycle of the
economic model. Also this ensured that all the AE’s would be captured in the analysis as a one-off
(rather than trying to estimate how many AEs would occur each month in the progression-free health

state).”

It should be noted that, if adverse events would be expected to continue over a longer period, the
model will be underestimating the cost of managing these events, as adverse events occurring after the
time horizon of the study will not be included. The ERG made a number of modifications to the
adverse event costing assumptions made by the Company. First, a request was made to include the
costs of all adverse events, not just those occurring in >5% of patients. In response, the Company

provided new data on costs assumed for each event occurring, which are given in Table 32.
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Table 32: Pooled grade 3-4 adverse events from the ASCEND-1 and ASCEND-2 trials

Adverse events Unit Source
Cost (£)
Abdominal Pain £0.00 Assume no cost
Abdominal Pain Upper £0.00 Assume no cost
Alanine Aminotransferase Increased £0.00 Assume no cost
Amylase Increased £0.00 Assume no cost
NHS Reference Costs 2012-13 NHS Trust HRG
data Average Iron Deficiency Anaemia
Anaemia £2,065.62 | (SA04G- SA04L)
Aspartate Aminotransferase Increased | £0.00 Assume no cost
Asthenia £2,065.62 | Assume same as Anaemia
Blood Alkaline Phosphatase Increased | £0.00 Assume no cost
Decreased appetite £0.00 Assume no cost
Diarrhoea £617.81 As per submission
Dyspepsia £0.00 Assume no cost
Electrocardiogram QT prolonged £0.00 Assume no cost
Fatigue £0.00 Assume no cost
Gamma-glutamyltransferase increased | £0.00 Assume no cost
Hepatic function abnormal £0.00 Assume no cost
Hyperglycaemia £0.00 Assume no cost
Hypophosphataemia £0.00 Assume no cost
Lipase Increased £0.00 Assume no cost
Nausea £693.23 As per submission
Neutropenia £38.16 As per submission
NHS Reference Costs 2012-13 NHS Trusts
HRG Data Average Upper Respiratory Tract
Pneumonia £1,064.69 | Disorders (PA65A - PA65C)
Pneumonitis £1,064.69 | Assume same as Pneumonia
Pruritus £0.00 Assume no cost
NHS Reference Costs 2012-13 NHS Trusts
HRG data Pyrexia of Unknown Origin with
Pyrexia £3,633.60 | length of stay 5 days or more (WAQ05Z)
Transaminases Increased £0.00 Assume no cost
Vomiting £0.00 Included in the cost of managing nausea
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Weight decreased

£0.00 Assume no cost

TOTAL Cost

£145.46

Secondly, the assumption that dose adjustments to account for lab abnormalities would incur no cost

appeared overly optimistic, as these are likely to involve both clinician time and additional testing.

Therefore, again after clarification was requested from the Company, these adverse events were

assumed to incur a cost equivalent to two additional blood tests and two additional outpatient visits.

ERG summary:

In the Company’s base case, costs for ceritinib are accrued until disease progression or death,
using a dosing intensity estimated the ASCEND-1 and ASCEND-2 studies. The ERG believe
this should be modified to also include the costs of post progression ceritinib use, estimated
from the ASCEND studies.

No primary data were available on resource use for either the pre-progression or progressive
health states, so resource use estimates were taken from previous NICE appraisals (based on
expert panels), to which unit costs were then attached. Although the ERG has no specific
concerns about the values included in the model, these estimates were based on NSCLC, but
not on ALK+ patients, so any expected differences in resource use between the ALK+ and the
whole population should be considered.

In the Company’s base case, costs were only applied to adverse events affecting >5% of
patients, and no costs were assumed for managing lab abnormalities. The ERG’s preferred

analysis includes all adverse events and costs of managing lab abnormalities.

5.2.9. Cost-effectiveness results

For the base case comparison of ceritinib versus BSC, ceritinib produced more QALYs than BSC

(1.08 vs. 0.25), but was also associated with higher costs (£59,155 vs. £7,203). The incremental cost-
effectiveness ratio (ICER) for ceritinib versus BSC was £62,456 per QALY (Table 33).

Table 33: Base-case results

Technologies | Total | Total | Total Incremental | Incremental | Incremental | ICER (£)
costs | LYG | QALYs | costs (£) LYG QALYs incremental
®) (QALYs)

BSC 7,203 | 0.42 | 0.25

Ceritinib 59,155 | 1.77 | 1.08 51,952 1.35 0.83 62,456
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The corresponding result from the mean of the probabilistic analyses is very similar, with an ICER of

£62,460 per QALY. There is a 0% chance of ceritinib being cost-effective versus BSC, at a
willingness to pay (WTP) threshold of £50,000 per QALY. Figure 5 and Figure 6 present,
respectively, figures from the company submission showing the cost-effectiveness plane and cost-
effectiveness acceptability curve (CEAC) for ceritinib versus BSC derived from the same PSA. The
CEAC shows the proportion of the simulations for which the ICER falls below a given WTP

threshold.
Incremental Costand Effectiveness Plane: Ceritinib vs. Best Supportive Care
Incremental cost
60,000
50,000 “ e
40,000 e
30,000 R .
20,000 R
10,000 R .
1 09 08 07 -06 -05 04 -03 02 -0L° 0 01 02 03 04 05 06 07 08 09
s -10,000 Incremental QALY
Treatment Ceritinib Average A costs £51,921
Comparator Best Supportive Care Average A QALYs £1
Time horizon 10 years Average ICER £62,460

% cost-effective at WTP of £50K 0.0%

Figure 5: Probabilistic sensitivity analyses — scatter plot - ceritinib vs. BSC

83





100% -

90% -

80% -

70% -

60% -

50% -

40% -

Probability of being cost-effective

30% -

20% -

10% -

0%

Cost-Effectiveness Acceptability Curve: Ceritinib vs. Best Supportive Care

£0

£20,000

£40,000

£60,000

Willingness-to-pay threshold

£80,000

£100,000

Figure 6: Cost-effectiveness acceptability curve for, ceritinib vs. BSC

Table 34 and Table 35 show the QALY's and costs accumulated in each health state, for the two

treatment strategies. 68% of incremental QALY's for ceritinib versus BSC are in the PFS state, as are

96% of the incremental costs. Terminal care is the only state where costs for BSC are higher than

those for ceritinib.

Table 34: Summary of QALY gain by health state

Health state QALY QALY BSC (no Increment | Absolute % absolute
ceritinib active treatment) increment increment

Progression-free | 0.72 0.16 0.16 0.16 67.6%

survival

Post-progression | 0.36 0.09 0.09 0.09 32.4%

survival

Total 1.08 0.25 0.25 0.25 100.0%
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Table 35: Summary of costs by health state

Health state Cost (£) Cost (£) Increment Absolute % absolute
ceritinib BSC (no *) increment (£) | increment
active
treatment)
Progression-free | 50,517 485 50,033 50,033 96.3%
survival
Post-progression | 2,944 735 2,209 2,209 4.3%
survival
Terminal care 5,694 5,983 -289 -289 -0.6%
Total 59,155 7,203 51,952 51,952 100.0%

Table 36 shows a breakdown of the total costs for each strategy into drug and administration costs,

adverse event costs, terminal care costs, and costs of disease management in the pre- and post-

progression states. A large proportion of the incremental costs associated with ceritinib (93%) come

from drug and administration costs, with once again terminal care the only category where costs are

higher for BSC than ceritinib.

Table 36: Summary of predicted resource use by category of cost

Item Cost (£) Cost (£) Increment Absolute % absolute
ceritinib BSC (no ®) increment increment
active (€3]
treatment)
Drug and drug 48,304 0 48,304 48,304 93.0%
administration costs
Treatment associated 69 0 69 69 0.1%
adverse event costs
Pre-progression costs 2,143 485 1,659 1,659 3.2%
Post-progression costs | 2,944 735 2,209 2,209 4.3%
Terminal Care costs 5,694 5,983 -289 -289 -0.6%
Total 59,155 7,203 51,952 51,952 100.0%
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5.2.10. Sensitivity analyses

A number of deterministic, univariate sensitivity analyse are conducted by the Company. Costs are

varied by 25% in both directions for the base case values, utilities by 10% in both directions, and

discount rates of 0% and 6% were used for both costs and outcomes. It is unclear why, for parameters

where the Company had data available, these fixed percentage were used rather than the more

standard approach of using the upper and lower Cls for that parameter.

Table 37 shows the parameter values used in the sensitivity analyses, and Figure 7 presents a tornado

plot of the results.

Table 37: Variables and ranges explored through deterministic sensitivity analysis

Variable Range Base Case Lower limit Upper limit

Ceritinib drug cost (£) per +/-25% 4,076.62 3,057.46 5,095.77

month

Systematic therapy drug (£) | +/- 25% 68.07 51.06 85.09

cost per month

Pre-progression medical +/-25% 180.88 135.66 226.10

cost (£) per month

Post-progression medical +/-25% 313.70 235.27 392.12

costs per month (£)

Terminal care (one time) +/-25% 6,079.40 4,559.55 7,599.25

cost (£)

Utility of stable disease state | +/- 10% 0.71 0.64 0.78

with no toxicity (base case +

10%)

Utility of progressive +/- 10% 0.46 0.41 0.51

disease state (base case +

10%)

Cost (£) of AEs No AEs and 2x | 847.57 0 1,695.13
base case value

Discount rate: cost 0%, 6% 3.5% 0% 6%

Discount rate: effectiveness | 0%, 6% 3.5% 0% 6%
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Deterministic Sensitivity Analysis, Costper QALY Gained - Ceritinib vs. Best Supportive Care

£40,000 £45,000 £50,000 £55,000 £60,000 £65,000 £70,000 £75,000 £80,000

Ceritinib drug cost per month (base case + 25%) 3
Discount rate: effectiveness (0, 6%) !
Discount rate: cost (0, 6%)

Utility of progressive disease state (base case + 10%) i ! !
' m Low SA value
| " High SA value

Utility of progression-free disease state with no toxicity (base case + 10%) | 1 i

Post-progression medical cost (base case + 25%) |
Pre-progression medical cost (base case + 25%) 3
Terminal care cost (one time) (base case + 25%)

Cost of AEs (no AE, 2x base case value) f

Base case ICER: £62,456

Figure 7: Deterministic sensitivity analyses for ceritinib vs. BSC

Varying the cost of ceritinib had the single largest impact on the ICER, followed the discount rates for
outcomes and costs. It is important to note, however, that these analyses only consider the impact of
varying one single parameter at a time, and are therefore less informative as to the overall level of
uncertainty in the model than the results from the full probabilistic sensitivity analysis. It should also
be noted that these analyses only consider parameter uncertainty that has been quantified within the
model. Other sources of uncertainty, for example the potential biases introduced by the use of single
arm studies to inform clinical effectiveness, were not quantified and hence are not included in either

the univariate or probabilistic sensitivity analyses.

5.2.11. Scenario analyses
The Company also present a number of scenario analyses, looking at the impact of varying structural

assumptions within the model. The full list of scenario analyses undertaken is as follows:

e 30% of patients are treated with docetaxel and 70% with BSC following progression on
crizotinib, rather than 100% with BSC as in the base case

e Use data on the duration of ceritinib treatment from the ASCEND study, rather than assuming
all patients discontinue immediately post-progression

e Alternative time horizons of 5 and 20 years

87





e Alternative survival functions for PFS and OS with ceritinib (alternative functions are not

presented for BSC)

e Different sources of HRQoL data

e Assuming all patients progress immediately on BSC, with none spending any time in the

progression-free state

e Including the administration cost for oral chemotherapy with the costs of ceritinib

e Assuming a does intensity of 100% for ceritinib, rather than using data from the ASCEND

studies

e Taking the costs of docetaxel treatment from the British National Formulary (April 2015).

The results of all these additional analyses are presented in Table 38. The largest changes in the ICER

are produced by including the costs of ceritinib treatment post progression, assuming a 100% dose

intensity for ceritinib, and using alternative utility values.

Table 38: Scenario Analyses — ceritinib vs. BSC

Parameter Base case Scenario analysis | ICER (£/QALY) | % change from
choice base case ICER
Base case 62,456
Use systemic therapy No Yes (assume 30% 63,920
treatment following of patients receive
progression on docetaxel and 70%
crizotinib BSC) 2%
Ongoing treatment No Yes (assume 76,039
with ceritinib post- patients treated for
progression a median duration
of 8.8 months)* 22%
Time horizon 10 years 5 years 62,073 -1%
20 years 62,473 0%
PFS function: ceritinib | log logistic Exponential 56,898 -9%
Weibull 54,482 -13%
log-normal 62,610 0%
Gompertz 54,793 -12%
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Parameter Base case Scenario analysis | ICER (£/QALY) | % change from
choice base case ICER
OS function: ceritinib | Weibull Exponential 56,997 -9%
Gompertz 67,423 8%
log-logistic 48,393 -23%
log-normal 44,011 -30%
Health state utility Health state Nafees et al.* 66,130 6%
values utility values "y 0 aid et al.? 69,896 12%
for
. Chouaid et al. with | 69,060
progression
ORR adjusted’
free from
ASCEND-2
trial data
adjusted by
ORR 11%
PFS for patients on Assume Assume no PFS for | 58,479
BSC patients on patients on BSC
BSC
experience
PFS -6%
Administration cost for | Not Included | Include cost for 66,536
oral chemotherapy ceritinib
administration until
disease progression 7%
Relative drug intensity | As reported in | Assumed to be 74,519
- Ceritinib the published | 100% for ceritinib
trial
(ASCEND-2) 19%
Docetaxel acquisition | eMIT Use BNF costand | 61,678
cost assume 30% of
patients receive
docetaxel and 70%
BSC -1%
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5.2.12. Model validation and face validity check
The Company present validity checks for their model, comprising comparisons of model predicted OS
and PFS with data from the studies on which those extrapolations are based (Table 39). Results from
the model and studies are similar for ceritinib and PFS for BSC, but the model appears to
considerably underestimate OS with BSC. This is likely due to the poorly fitting Weibull survival
function selected for the BSC arm, and hence should be corrected by the alternative choice of survival

function (log-normal) made by the ERG.

Table 39: Summary of modelled outcome estimates compared with clinical data

Outcome Clinical trial result Model result
Ceritinib*

Progression-free survival 9.27 9.19

Overall survival 15.63 15.60

BSC (no active treatment)*

Progression-free survival 2.84 2.72

Overall survival 5.57 4.77

*Ceritinib last observation PFS (21.9 months), OS (24.1 months), "BSC last observation PFS (15.5 month), OS
(17.75 months)

Also reported are Markov model traces, which shown proportions of people in each state of the model
over time (Figure 8 and Figure 9) and QALY accumulation traces, which show the number of QALY's
accumulated in each state of the model over time (Figure 10 and Figure 11). These results are
consistent with data from the relevant studies (again with the exception of OS data for BSC), the

model described by the Company and the expected clinical course of the disease.
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Figure 8: Markov trace, overall survival, ceritinib
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Figure 9: Markov trace, overall survival, BSC
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Figure 10: QALY accumulation trace, ceritinib
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Figure 11: QALY accumulation trace, BSC

There were two discrepancies found between the models reported in the CS, and the copy of the

model given to the ERG. The first, which has been mentioned previously, is the discrepancy in the

method used to calculate PFS utilities, which the ERG has addressed by modifying the model so it is

consistent with the method reported in the CS. The second is that the Kaplan-Meier data and survival

curves presented in Figures 19 and 20 of the CS do not appear to match those produced by the model.

However, the Company does report correct Kaplan-Meier data and curves in Appendix 15, so these

are the curves the ERG has used when preparing this report. Other than these two issues, no

discrepancies were found between the submission and the supplied model, nor were any found

between the results reported and those produced by re-running analyses from the submitted model.

ERG summary:

With the exception of the two issues highlighted above (utility values for the pre-progression
state and Kaplan-Meier/survival curve plots presented in the submission), the model supplied
by the Company matches that described in the submitted manuscript, and results derived from
that model accurately match those reported in the manuscript. The discrepancy between PFS
utility values was addressed by modifying the model to match the methodology reported in
the submission.

With the exception of the OS curve for BSC, the model results obtained are reasonable given
the expected clinical progression of the disease, and have good agreement with comparable

results taken directly from the study. The ERG addressed this issue by modifying the model
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to use the better fitting log-normal survival cure for BSC OS, rather than the Weibull model
selected by the Company.

5.3. Additional analyses undertaken by the ERG
The ERG has run a modified version of the Company’s base case model, incorporating the following
changes:

e The log-normal model was used for extrapolating OS for BSC, rather than the Weibull model
in the original submission.

e Patients are assumed to receive ceritinib for an average of 1.6 months post progression, in line
with data from the ASCEND studies, in contrast to the company base case where ceritinib
treatment was considered to be discontinued at the moment of disease progression

o The full list of grade 3/4 drug-related adverse events is included in the ceritinib arm of the
model, not just those which occur in > 5% of patients.

e Costs, equivalent to two additional blood tests and two additional outpatient visits, were
included for managing lab abnormalities, as opposed to the cost of £0 in the original model.

o Utilities for the PFS state are set to be the same in the ceritinib and BSC arms of the model (in
line with the approach reported in the CS), and utilities for the BSC PFS state are then

adjusted to account for the lower rates of adverse events with BSC compared to ceritinib.

Results, comparable to those reported in section 5.2.9 for the Company’s base case model are given

below.

Table 40: Base-case results

Technologies | Total | Total | Total Incremental | Incremental | Incremental | ICER (£)
costs | LYG | QALYs | costs (£) LYG QALYs incremental
®) (QALYs)

BSC 7,339 | 0.46 | 0.27

Ceritinib 70,620 | 1.77 | 1.06 63,281 1.31 0.80 79,528

Results of the univariate sensitivity analyses undertaken on the ERG’s preferred model are shown in a

tornado plot in Figure 12, and the results of the scenario analyses are given in Table 41.
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Figure 12: Deterministic sensitivity analyses for ceritinib vs. BSC

Table 41: Scenario Analyses — ceritinib vs. BSC

Parameter Base case Scenario analysis | ICER (£/QALY) | % change from
choice base case ICER
Base case 79,528
Use systemic therapy No Yes (assume 30% 82,755 +4%
treatment following of patients receive
progression on docetaxel and 70%
crizotinib BSC)
Time horizon 10 years 5 years 79,468 -0%
20 years 79,665 +0%
PFS function: ceritinib | log logistic Exponential 74,331 -7%
Weibull 72,075 -9%
log-normal 79,673 +0%
Gompertz 72,365 -9%
OS function: ceritinib | Weibull Exponential 71,818 -10%
Gompertz 87,648 +10%
log-logistic 60,365 -24%
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log-normal 54,577 -31%
PFS for patients on Assume Assume no PFS for | 76,645 -4%
BSC patients on patients on BSC
BSC
experience
PFS
Administration cost for | Not Included | Include cost for 84,792 +7%
oral chemotherapy ceritinib
administration until
disease progression
Relative drug intensity | As reported in | Assumed to be 95,091 +20%

- Ceritinib

the published
trial

(ASCEND-2)

100% for ceritinib

The ERG also undertook an additional sensitivity analysis, looking at the impact on the ICER of

reducing the duration of treatment benefit with ceritinib. The base case assumption is that the benefit

of treatment persists for the entire time horizon of the model i.e. 10 years. An alternative assumption

is to assume a certain duration of benefit, and then set risks of future transitions (progression and

death) to be equal to those in the BSC arm from that point onwards. ICERs are presented for a range

of possible durations of treatment benefit.

Table 42: Scenario Analyses — duration of treatment benefit

Duration of benefit ICER (£/QALY) % change from base case
ICER

Lifetime (base case) 79,528

9 years 79,547 +0%

8 years 79,573 +0%

7 years 79,626 +0%

6 years 79,748 +0%

5 years 80,312 +1%

4 years 82,067 +3%
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3 years 86,718 +9%

2 years 99,703 +29%

ERG summary:

e The changes made by the ERG to the Company’s base case assumptions increased the base
case ICER for ceritinib versus BSC from £62,456 to £79,528.

e Uncertainty in the duration of treatment benefit do not appear to have a substantial impact on
the ICER, provided the duration of treatment benefit with ceritinib is assumed to be at least 5
years.

e The model is not highly sensitive to any of the parameters in the probabilistic sensitivity
analysis, meaning changes in these parameters are unlikely to have a substantial impact on the
overall conclusion. However, there are many additional sources of uncertainty (e.g. the use of
a naive indirect comparison of single arm studies) which are not captured in the probabilistic

analysis.

5.4. Conclusions of the cost-effectiveness section
The CS is based around an economic analysis of ceritinib versus BSC, with key clinical evidence
coming from 4 separate studies. Data on OS and PFS are based on the ASCEND-1 and ASCEND-2
studies, with the two data sets pooled together without any adjustment for baseline characteristics. OS
and PFS with BSC are based, respectively, on a retrospective cohort study by Ou et al. (2014),' and
the placebo arm of a trial in EGFR+ NSCLC by Shepherd et al. (2005).>

There are several important sources of uncertainty which were not quantitatively assessed in the CS.
First, the use of single arm studies to inform key clinical parameters is a cause for some concern, as
without randomised evidence on both treatments from within a single study, the data extracted are
prone to many potential biases (e.g. selection bias). Where the use of single arm studies is
unavoidable, due to the lack of any other data, it is important to adjust for differences in baseline
characteristics between the included studies. However, since baseline data were not available for the
specific subset of the Ou et al. (2014)' study relevant for this submission, no such adjustment was
made/possible. Secondly, there are specific issues with the Ou et al. (2014)" and Shepherd et al.
(2005)* studies, which make interpreting the data problematic. Ou et al. (2014)' was not randomised,
meaning that patients were assigned to the different arms (BSC, systemic chemotherapy etc.) on the
basis of clinician choice. This means that the BSC arm, which might be expected to contain the
sickest individuals (i.e. those expected to gain least benefit from further treatment), could
underestimate the expected OS for the relevant pre-treated ALK+ NSCLC population. The Shepherd

et al. (2005)** study, meanwhile, was not conducted in ALK+ NSCLS, but rather in EGFR+ NSCLC,
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and since no adjustment was made for differences between the populations, any difference in

prognosis will lead to bias in the results produced.

Thirdly, the model contains an assumption that the benefits of treatment persist both after the time
horizon of the study and post treatment discontinuation. No attempt is made to assess the impact of
this assumption, which must be considered an optimistic one, and one which maximises the potential
treatment benefit of ceritinib. An additional sensitivity analysis was conducted by the ERG, looking at

the impact of varying this assumption.

In addition, there are a number of resource use parameters, specifically for disease management in the
pre-progression and post-progression states, which are based not on data but clinical judgment. These

are taken principally from previous NICE Technology Appraisals, and then updated to modern prices.
Since, however, the main driver of differences in costs between the ceritinib and BSC arms is the drug
costs associated with ceritinib itself, potentially inaccuracies in these resource use parameter estimates

are unlikely to make a major difference to the overall result.

Finally, utility values for the PFS health state are based on EORTC data collected during ASCEND-2,
and then mapped to the EQ-5D. Utility values for the post-progression state are taken from the
literature, as no relevant data for this state were collected during either of the ASCEND studies. In the
original model submitted by the Company different utilities are included, based on response status,
and then weighted by the percentage of people who respond in each arm, giving a higher utility for the
PFS state with ceritinib than BSC. Since this decision was not justified in the submission, the ERG
modified the model to use the same base utility for the two treatments, with the utility for BSC then
modified to account for the lower rate of adverse events expected in that arm. When interpreting the
model results, it is important to consider the impact of these key sources of uncertainty in the ICER,

and the impact that alternative assumptions would make.

5.5. Impact on the ICER of additional analyses undertaken by the ERG
Alterations to the base case assumptions made by the ERG increased the ICER for ceritinib versus
BSC from £62,456 per QALY to £79,528 per QALY. This change was primarily driven by a change
to the survival curve used to model OS with BSC, and the inclusion of the costs of ceritinib treatment
for a period of time post disease progression. Results from the probabilistic sensitivity analysis
indicate there is a 0% change of ceritinib being cost-effective at a willingness-to-pay threshold of
£50,000 per QALY, a result consistent with that produced by the Company from the initial model

submitted.
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Key sources of uncertainty in these estimates, together with the current assumptions utilised in the

model and the likely impact of varying those assumptions, are summarised in the table below (see

Table 43). These additional uncertainties should be borne in mind when interpreting the ICERs given

above.

Table 43: Key sources of uncertainty in ICERs

Parameter/model feature

Current assumption

Likely impact of varying

assumption

Patient population

The population modelled is that
from ASCEND-2 and a
subgroup of ASCEND-1, which
is assumed to be sufficiently
similar to the UK CLL
treatment population that results

can be extrapolated to this

group.

If the treatment benefit of
ceritinib is less in the UK
clinical population than in the
ASCEND populations, ceritinib
would become less cost-
effective than it currently

appears.

Naive indirect comparison of

single-arm studies

Data from ASCEND-1 and
ASCEND-2 are pooled, and are
then directly compared to data
from external single-arm
studies, without any adjustment
for differing baseline

characteristics between the

Unclear, but a failure to adjust
for important baseline
differences between data
sources has the potential to lead
to bias in the estimates of

treatment efficacy.

studies.

PFS for BSC Data on PFS with BSC are Any differences in prognosis
based on EGFR+ NSCLC, between ALK+ and EGFR+
rather than ALK+ NSCLC NSCLC will lead to potential

biases in the estimate of PFS for

the BSC arm of the model.

OS and PFS extrapolation over

time.

Treatment benefit persists for
the entire time horizon of the
model (10 years in the base

case).

Any reduction in the treatment
benefit after progression or
discontinuation will result in
ceritinib becoming less cost-
effective than it currently is (see

Table 42)

Resource use frequency

Many items of resource use for

See Table 31
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the pre-progression and post-
progression state were derived
from estimates by clinicians,

not data

Treatment intensity with

ceritinib

The same average proportion of
prescribed ceritinib doses would
be taken by patient in clinical
practice as in the ASCEND

studies.

If a different proportion of
ceritinib doses were taken in
real life, this could have a

substantial impact on the ICER

With the exception of the assumption around treatment benefit, which clearly favours ceritinib in the

base case, it is not clear which direction the ICER would be expected to change as a result of different

potential assumptions that could be made within the model based on the above. However, there is

considerable structural uncertainty around the estimates produced by this model because of the

considerable number of such assumptions made.
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6. END OF LIFE
The CS states that ceritinib fulfils the end-of-life criteria, providing a discussion of the NICE end-of-

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

One retrospective study' has been identified that presents survival estimates for ALK+ NSCLC
patients receiving BSC following disease progression on crizotinib. This study is discussed in more
detail in Section 4. Clinical advice to the ERG concurs with the CS that the life expectancy of patients

post crizotinib, without any further active treatment, is shorter than 24 months.

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

least an additional 3 months, compared with current NHS treatment.

The CS briefly presents details of the study results that are presented in full in the clinical
effectiveness evidence, as discussed here in Section 4.5 Outcomes of overall survival and progression-
free survival (PFS) from two single-arm cohort studies (interim data from ongoing studies) are

presented and the pooled estimate of overall survival is _ (95% Confidence Interval

lower bound -, upper bound _). The pooled estimate of PFS was
_. The CS compares these with estimates of overall survival

from the BSC study of patients post crizotinib and suggests there is an extension to life of
approximately 10 months. As discussed in more detail in Section 4.5, the ERG agrees with these data,
however, note that there is uncertainty owing to the comparison of these data from different studies
because there is no comparator group in any study and therefore only a naive indirect comparison can

be made. The CS is aware of this as a limitation.

The CS also discusses a retrospective analysis of participants treated with crizotinib and ceritinib, the
majority of which were included in the pivotal studies for ceritinib (CS, page 77). In particular the CS
compares overall survival from a subgroup of the participants who reflect those defined in the
decision problem (n=32, 44% of the total sample) with an overall survival estimate from a study of
second-line crizotinib treatment (PROFILE 1007%). The CS states that results indicate an

approximate 10 month extension to life with ceritinib. This is based on a naive indirect comparison of
the data (from observation of the data only) from these studies, one of which is a small sub-group

from a retrospective study. The ERG also note caution in the interpretation of this comparison.

The treatment is licensed or otherwise indicated, for small patient populations.
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The CS states that there are approximately 120 people eligible for treatment with ceritinib each year
in England and Wales. This value is higher than presented in CS section 3.1.3 which provides
estimates using two different approaches (as discussed above) which suggest either 66 or 98 patients.
Despite this discrepancy, the ERG agrees that the patient population relevant under the decision

problem would be small.

The CS also points out that ALK+ NSCLC tends to affect younger people, many who are of working
age. The CS states that loss of productivity to society would be expected to be considerable,
particularly owing to the frequency of brain metastases which are a common presentation in those
with ALK+ NSCLC. The CS states that the benefits to productivity are not captured in the QALY
estimates presented in their economic evaluation. The CS also makes reference to the impact on
wider family and caring obligations, which they also state are not captured in the QALY calculation.
Very little evidence for these factors are provided by the CS. The ERG discusses the age of the
populations in the two pivotal studies of ceritinib in terms of generalisability to the UK population in

Section 4.4.
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7. OVERALL CONCLUSIONS

7.1. Clinical effectiveness evidence
The ERG consider that the evidence presented in the CS meets the decision problem. Overall, the
presentation of evidence from two ongoing single-arm cohort studies is accurate, and the ERG
consider the BIRC assessment of presented outcomes as the most reliable evidence. The key issue is
the lack of comparator evidence, which means that it is difficult to ascertain what the true treatment
benefit is. No formal indirect comparison can be undertaken on the data available, and comparison
with evidence from a subgroup of a retrospective study can only be made through observation of the
data. Therefore the evidence can only be interpreted with caution. Results of ongoing RCTs are
required to be able to fully establish the treatment effect of ceritinib in those with ALK+ NSCLC who

have progressed following crizotinib treatment.

7.2. Cost-effectiveness evidence
Judging both from the model submitted by the manufacturer and the ERG’s modified model, which
includes more conservative assumptions, ceritinib appears to provide long-term benefits over BSC, in
the ASCEND study populations. This conclusion appears to be robust to all the parameter
uncertainties that were included in the model. However, it is also associated with substantially higher
costs (mainly due to the costs of ceritinib itself), and these increased costs are also consistent across

the different model scenarios.

There are several difficulties in extrapolating the results from these analyses to the relevant decision

problem in the UK. Specifically:

All the analyses included rely on the assumption that data from ASCEND-1, ASCEND 2, Ou et al.
and Shepherd et al. can all be combined, without the need to make any adjustments for different
patient or study characteristics, and with the assumption they all represent the appropriate treatment

population for the relevant decision problem.

The treatments benefits of ceritinib on both overall and progression-free survival are both assumed to
continue for the entire time horizon of the model, even though no long-term studies have been

conducted in ceritinib to verify this assumption.

The presented results rely on clinical expert derived assumptions about treatment frequency, based on
the whole NSCLC population, not the ALK+ subpopulation. In the absence of robust data to address
these important uncertainties, it is difficult to provide robust estimates of the cost-effectiveness of

ceritinib in the UK treatment population.
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1. SUMMARY
1.1 Critique of the decision problem in the Company Submission

The CS decision problem matches the population, interventions, comparators and outcomes described

in the final NICE scope, as seen in Box 1.

Box 1: NICE final scope

Intervention | Ceritinib

Population People with anaplastic lymphoma kinase-positive (ALK+) advanced non-small-

cell lung cancer previously treated with crizotinib.

Comparators | Best supportive care (BSC)

Outcomes The outcome measures to be considered include:
e overall survival

e progression-free survival

e overall response rate

e adverse effects of treatment

e health-related quality of life.

The intervention, ceritinib, is indicated for the treatment of ALK+ metastatic NSCLC in those who
have progressed on, or are intolerant to, treatment with crizotinib. The Company received conditional
marketing authorisation for ceritinib from the European Medicines Authority (EMA) in May 2015.
The Company refers to the Summary of Product Characteristics (SPC) for recommendations for dose

interruption, reduction or discontinuation but does not specify reasons for these.

The comparator appropriate to the NICE scope is BSC. There is no direct evidence of ceritinib versus
BSC and the CS use evidence from a small subgroup of a retrospective study of patients who have

progressed following treatment with crizotinib.

1.2 Summary of clinical effectiveness evidence submitted by the Company
The CS undertook a systematic review to search for evidence to meet the decision problem, which the
ERG considered of reasonable quality. The CS includes evidence from two ongoing studies of
ceritinib (one a subgroup), providing evidence that is from the most recent data cut. These were the
group of participants in the ASCEND-1 study who had previously been treated with crizotinib, and
the full population in the ASCEND-2 study. The ERG considers that both of these studies are relevant
to the decision problem. A further study, which is a retrospective review of participants who were
included in one centre of the ASCEND-1 study was also identified in the CS. The CS presents a
summary of these data and the ERG agrees with the CS that as only two participants in this
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with respect to the nature of the data being interim rather than based on the final analysis set. Overall,
the ERG advise caution because of the nature of these studies as uncontrolled, where confounding
factors which would normally be controlled for by the randomisation process in an RCT may be

exerting an influence on outcomes.

4.1.5 Evidence synthesis

See Section 4.4 Critique of the indirect comparison and/or multiple treatment comparison.

4.2 Critique of trials of the technology of interest, their analysis and interpretation
Six studies were ultimately identified as eligible in the CS (Table 8, page 44). Four of these are
directly relevant to the decision problem. Three studies of relevance include a phase 1 uncontrolled
study (ASCEND-1), a phase 2 uncontrolled study (ASCEND-2) and a retrospective analysis (Gainor
et al., 2015)'! from which the majority of participants had been enrolled in the ASCEND-1 study. The
ASCEND-1 and ASCEND-2 studies are reported to be ongoing and results presented are from a
recent data-cut. An earlier data-analysis from the ASCEND-1 study has been published.'* The fourth
study of relevance to the decision problem is an ongoing RCT (ASCEND-5) of ceritinib versus
chemotherapy in those with ALK+ advanced NSCLC previously treated with crizotinib. No details of
this study have been provided in the CS (see Section 4.5 for results of ERG search for ongoing
studies). The remaining two studies (ASCEND-3 and ASCEND-4) are in crizotinib naive and
previously untreated populations and are therefore not relevant to the decision problem. However,
efficacy and safety data from ASCEND-3 is presented in Appendix 5 and the ERG considers the data

for adverse events as relevant (see Section 4.4 below). No data is available for ASCEND-4.

No RCT evidence relating to ceritinib in the population specified was identified.

Only ASCEND-1 has published data'* but this publication related to data at a cut off in 2012. More
recent data (April 2014) from ASCEND-1 are presented in the CS and the clinical study report (CSR)
for ASCEND-1 has been provided to the ERG. ASCEND-2 has not previously been published and

data from August 2013 are presented in the CS and the CSR has been provided to the ERG.

All relevant included studies were sponsored by the Company. The Gainor et al. (2015)'! study was

supported by a non-commercial grant.

The inclusion criteria of the two ASCEND studies were as follows:
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ASCEND-1:

Eligibility to the ASCEND-1 study included locally advanced or metastatic malignancies
characterised by ALK+ that had progressed despite standard therapy. This included NSCLC. Patients
aged at least 18 years with Eastern Cooperative Oncology Group (ECOG) performance status of 2 or
less and a life expectancy of at least 12 weeks were eligible. Inclusion criteria for the subset of
ASCEND-1 which is of relevance to the decision problem includes prior treatment with a prior ALK
inhibitor, and the first dose of ceritinib expected to be within 60 days since the last dose of the prior
ALK inhibitor. Those with symptomatic central nervous system (CNS) metastases who were
neurologically unstable or required increasing doses of steroids within two weeks prior to study start

to control their CNS disease were excluded.

ASCEND-2:

Patients were > 18 years with histologically or cytologically confirmed diagnosis of stage I1IB or IV
NSCLC carrying an ALK rearrangement. They were previously treated with cytotoxic chemotherapy
(one to three prior lines, of which one must have been a platinum doublet) and had to have recovered
from all toxicities related to prior anticancer therapies to grade < 2. At study entry NSCLC should
have progressed during therapy with crizotinib or within 30 days of the last dose. Those with
symptomatic central nervous system (CNS) metastases who were neurologically unstable or required
increasing doses of steroids within two weeks prior to study start to control their CNS disease were

excluded.

Table 3 summarises the key baseline characteristics for the ASCEND-1 and ASCEND-2 study

populations of relevance to the decision problem.

The ERG requested information from the Company about the number of prior treatment regimens in
the ASCEND-1 and ASCEND-2 studies. In response to the clarification request the Company

provided details as follows:

In ASCEND-1

_ Table 14.1-3.8b (Page 16 of 18) provided by the Company in request to the clarification
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request also shows that _The ERG notes that it is unclear

which regimens were given at each line of therapy as detailed in Table 3, and that 56.5% of

participants had received 3™ line therapy or beyond.

In ASCEND-2

.|
.|
T, Ot
treatments were reported in a detailed table in the clarification response (CS Table 14.1 - 3.5), these
included [INEEEG— I - I - I o
participants had received an _ The ERG notes that it is

unclear which regimens were given at each line of therapy as detailed in Table 3, and that

Clinical advice to the ERG suggested that in the UK all patients eligible for ceritinib should have
received either carboplatin and/or cisplatin; most will have received pemetrexed and a small
proportion may have received gemcitabine or vinorelbine. Gefitinib would not be used in this context

in the UK.

The CS presents details of the flow of participants from the two ASCEND studies on pages 66 and 68.
For the ASCEND-2 89 participants withdrew after receiving treatment. 56 of these withdrew because
of disease progression, 11 withdrew because of the participant’s or guardian’s decision, 10 had
adverse events. For six patients the clinician decided to end the treatment, one was lost to follow up
and five died. For ASCEND-1 the participants withdrawing totalled 111. Of these 74 withdrew
because of disease progression, 17 because of adverse events, 15 withdrew consent, four died and one

was lost to follow up. The ERG requested further details on when withdrawals occurred from these 2

studies. From the information provided, the ERG notes that for ASCEND-2

B o ASCEND-1

The Company also stated in their response to clarifications that

98]
(el





Table 3: Baseline characteristics of the ceritinib studies

Name of study, | Mean Age Sex N Ethnic Disease burden (Sum | ECOG — Time from initial Number of prior
Sample N (SD), range | (%) group** | of Diameters) at Performance diagnosis of primary | regimens (for
N (%) baseline for Target status grade at | site (months) advanced / metastatic
lesions based on baseline, N (%) disease), N (%)
BIRC assessment )
(cm)
ALK+ NSCLC previously treated with ALK inhibitor, treated with ceritinib 750mg
ASCEND-1 51.5(11.63) [Male 75 | Caucasian | || GGGl |0 =335 233 to first dose of 1=26 (16)
163* min 24 max | (46) 108 (66.3) | GGG | 1 - 104 (63.8) | ceritinib: 2=45 (27.6)
80 Female | Asian47 | | KGN 2+=21(129 | I 3=35(21.5)
88 (54) | (28.8) s >3=57 (35.0)
Other 8 Median =21.2
(4.9) Min =2.4
Max =174.2
ASCEND-2 51.2(11.62) |Male 70 | Caucasian | || GGG | o =42 300 I
140 min 29 (50) 8460) | | -8G5 ] 2 =61 (43.6)
max 80 Female | Asian53 | || EGEzR 2+=200143) | K | ;-0 357
70(50) (37.9) B | -9 (0.7
Other 3
2.1)






Table 5: Quality assessment of Ou et al. (2014)!

Quality criteria for the assessment of uncontrolled studies in the CS Response
Are the characteristics of the patients included in the study clearly described? Yes®

Are the interventions of interest clearly described? No

Are the main findings of the study clearly described? Yes

Have the characteristics of patients lost to follow-up been described? n/a

Were the subjects in the study representative of the entire population from which ?

they were recruited?

Where applicable, were patients in different intervention groups recruited from the Yes

same population?

Were the staff, places, and facilities where the patients were treated, representative | ?

of the treatment the majority of patients receive?

Do the analyses adjust for different lengths of follow-up of patients? Yes
Were the statistical tests used to assess the main outcomes appropriate? Yes
Were the main outcome measures used accurate (valid and reliable)? Yes
Were losses of patients to follow-up taken into account? Yes

n/a: not applicable; ?: uncertain

2Not for the BSC group which is the most relevant group to the NICE scope and decision problem.

4.3.1 Generalisability of the study populations to the UK population
The ERG considers that there are some potential differences between the participants in the included
studies and those who will be eligible for treatment with ceritinib in the UK. In ASCEND-1 the
number of participants from the UK was -, in ASCEND-2 this was - participants (provided
in response to a clarification request). The participants in the studies may be of younger age and the
ethnic mix of the participants in the studies is different from the population in the UK. Clinical advice
to the ERG is that the time from initial diagnosis in the ASCEND study populations is likely to be
substantially longer than it would be for these people in UK practice.

The median age in the ASCEND studies was in the region of 52 years. This may be lower than the age
of people eligible for ceritinib in the UK population; the ERG clinical experts suggest this is more
likely to be approximately 60 years. A recent epidemiological study of patients in routine clinical

settings in the 25 practices in the USA found the median age on diagnosis of NSCLC was 67 years."’

Although the ERG is not aware of any evidence that any particular patients characteristics affect

response to these treatments there is evidence that reaction to other drugs used in the treatment of
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has subsequently provided clarification. Data on PFS and OS from the ASCEND-1 and ASCEND-2
study were extracted from the CSR as individual patient data, possible as ASCEND-1 reported data
per patient and data for ASCEND-2 could be digitized to provide pseudo-IPD. An unadjusted method
for pooling individual data on time (months) from randomisation to either progression, death or
censoring was used to calculate PFS (time from randomisation to progression or death) and OS (time
from randomisation to death). No meta-analyses were undertaken of the other reported outcomes in

the CS.

Uncertainties regarding the comparability of the patients in the ASCEND-1 and -2 studies and the
BSC subgroup from Ou et al. (2014),' principally due to the limited information provided about their
characteristics and the small patient sample, are acknowledged in the CS. As noted above, differences
are evident in the ECOG performance status and prior therapy between the participants, which may

affect the outcomes. These should be considered when assessing the outcomes.
The lack of data meant it was not possible to undertake sensitivity analyses or sub-group analyses.

The narrative synthesis accurately presents the outcomes of ORR, DCR, TTR, DOR, measures of
survival (PFS and OS) and adverse events reported in the CS. No evidence is reported regarding
HRQoL. The outcomes reported in the narrative synthesis in the CS are from the BIRC assessment,
except for OS where only the investigator assessment is reported. It is evident that the BIRC
assessment is more favourable for PFS (for ASCEND-2) and DOR (for ASCEND-1), less favourable
for ORR (for ASCEND-1 and -2) and DCR (for ASCEND-2) and - for TTR (for ASCEND-2).
For the outcomes of DCR and TTR data is not reported in the ASCEND-1 study. It should be noted
that the BIRC assessments for ORR, DOR, and PFS in ASCEND-1 and TTR in ASCEND-2 are
identified as CIC.

In the only comparison of ceritinib with BSC, and BSC and systemic chemotherapy combined, the
pooled median OS was estimated to be || GcNGEEEEEEE - cc:itinib from the
ASCEND-1 and -2 studies from the investigator assessment and 2.2 months (95% CI: 1.1, 3.8) and
3.9 months (95% CI: 2.7, 5.1) for the BSC and BSC and chemotherapy combined groups respectively.
No data on OS from the BIRC was made available for the assessment in ASCEND-1 and -2 studies.

Although the CS does not compare the other reported outcomes with BSC or another comparator, they
are presented for ceritinib. Estimates for both the investigator and BIRC reported outcomes of ORR,
DOR and PFS were made available. The pooled estimate for PFS from the ASCEND-1 and -2 studies

used the outcomes from the BIRC finding a pooled median survival of _, longer
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assessment of the ASCEND-2 study. This is slightly higher than the investigator assessed outcome for
median PFS in the August 2014 results (5.7 [95% CI 5.4, 7.6]). The median PFS reported in the CSR

for the primary analysis on 26th February 2014 was _

For ASCEND-1 the BIRC assessment outcome for median PFS was 6.97 (95% CI 5.65, 8.67) this was

similar to the investigator assessed outcome of 6.93 (95% CI: 5.55, 8.67).

Table 8: PFS in the ASCEND-1 and ASCEND-2 studies and the pooled estimate

ASCEND-2
Ceritinib 750mg

ASCEND-1
Ceritinib 750mg

Pooled ASCEND-1
and ASCEND-2

(BIRC assessment (BIRC assessment results (BIRC
data cut 13™ August | data cut 14" April assessment)
2014) 2014)

Numbers 140 163 303

No. of events, n (%) 93 -7_ -

No. patients censored, n

- I I -

Median PFS, months (95%

n 7.2(5.4,9.0) I |

12-month PFS, % (95%

n I N -

Data checked with CSRs and posters by Mok et al. (2015)?° and Felip et al. (2014)?!
No data on PFS for the comparator of BSC was presented in Ou et al. (2014)!

1.1.1. Overall response rate (ORR) estimates
The definition of ORR is the percentage of patients with CR or PR to treatment as defined by RECIST
in the investigator assessment and also BIRC assessment. CR is the disappearance of all known

lesions, confirmed at 4 weeks; PR is at least 30% decrease in lesions, confirmed at 4 weeks.

The ASCEND-1 and -2 studies adopted different versions of the RECIST criteria (ASCEND-1
RECIST v1.0 and ASCEND-2 RECIST vl.1). The Company clarified that the difference in the
RECIST criteria has the potential to affect comparisons of efficacy, particularly as it does not
facilitate comparison of ORRs. This is due to RECIST v1.0 allowing up to 10 target lesions with up to
5 each per individual organ compared to RECIST v1.1 with up to 5 target lesions and up to 2 each per
individual organ. RECIST V1.0 and v1.1 differ in their definition of a new lesion (v1.0 not clearly
defined; v1.1 clearly defined) and the minimum measurable lesion size (v1.0 >10mm spiral computed

tomography, >20mm other techniques; v1.1 >10mm CT scan and >20mm chest x-ray). The Company
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adverse events (including suspected to be drug related), adverse events leading to discontinuation and
events leading to dose adjustments (CS Table 32). A more detailed breakdown of the all grade adverse
events (reported in at least 10%) and grade 3/4 adverse events (reported in at least 2%) is provided in
CS Table 34, and a summary of grade 3/4 adverse events suspected to be drug related is presented in
CS Table 35. Similar tables are presented for ASCEND-1 (CS Tables 36-39) and the CS presents data
from the ASCEND-3 study (CS Appendix 5) and the treatment naive subgroup of ASCEND-1 in
Appendix 6. Much of these data are marked CIC. The ERG has not reproduced all of these data tables

as the Company provided pooled data in their clarification response (see below).

A high proportion of participants experienced drug related adverse events in these studies. On page 26
of the CS it states that approximately 54% of participants required at least one dose adjustment due to
adverse reactions, with a median time to first dose reduction approximately 7 weeks. Data presented
in CS Tables 32 and 36 (reproduced in Table 13 here) suggest that the proportion of participants with
any grade adverse event that led to dose adjustment or interruption was || | | | | | p} S E I for both
studies (see Table 13).

Table 13: Overall summary of adverse events in ASCEND-1 and ASCEND-2

All Grades n (%) Grade 3/4 n (%)
Adverse events ASCEND-2 | ASCEND-1 | ASCEND-2 | ASCEND-1
Ceritinib Ceritinib Ceritinib Ceritinib

750 mg 750 mg 750 mg
(n=163) (n=140) (n=163)

All Deaths® 63 (38.7)

On-treatment Deaths®

Adverse Events 140 (100.0) | 163 (100.0)

Suspected to be Drug Related

Serious Adverse Events 57 (40.7)
Suspected to be Drug Related 24 (17.1)
AEs Leading to Discontinuation 11 (7.9)

|

I
.1

I
1N
1B

AEs Requiring Dose Adjustment or

Interruption

Categories are not mutually exclusive. Patients with multiple events in the same category are counted only once
in that category.

Patients with events in more than 1 category are counted once in each of those categories.

2 All deaths including those >30 days (ASCEND-2) or >28 days (ASCEND-1) after the last dose of study drug.
b Deaths occurring more than 30 days (ASCEND-2) or 28 days (ASCEND-1) after the last dose of study drug
are not included.

AEs occurring more than 30 days after the last dose of study drug are not summarized.
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differences in patients’ response to the drug cannot be evaluated with evidence currently available.
However, it does not appear to the ERG that there is a higher rate of adverse events in Asian

populations in these studies.

4.5.2 Brain metastases and treatment with ceritinib and crizotinib
In the ASCEND-2 study 71.4% (n=100) had brain metastases at baseline. Mok et al. (2015)* suggests
that the whole-body responses by BIRC (and investigator review) were similar in the 100 patients
with brain metastases at study entry to that of the overall study population (n=140). This appears to be
based on observation of the data, and it is unclear if this is an a priori analysis, however, these data do
suggest there is little difference in response rates to ceritinib in those with and those without brain
metastases at baseline. Table 16 below shows these data, which also has data for the 40 participants
without brain metastases, and was taken from the published abstract®* rather than the poster
presentation. In addition, the publication also presents data for those considered to have active brain
lesions (rather than those who have been treated with radiotherapy and are stable) by BIRC and
investigator review. The overall intracranial response rates (OIRR) and intracranial disease control
rates (IDCR) following ceritinib are presented. Of the patients with brain metastases at study entry, 33
were considered through BIRC assessment to have confirmed target lesions at baseline. Clinical
advice to the ERG is that the numbers may be small because brain disease can be difficult to define
using RECIST criteria because brain disease (particularly if asymptomatic) is often small and difficult
to measure. Of these, 13 patients had an overall intracranial response, giving an OIRR of 39.4% (95%
CI: 22.9, 57.9). Some 28 patients had their intracranial disease controlled, resulting in an IDCR of
84.8% (95% CI: 68.1, 94.9).

Table 16: Whole body response rates for those with and those without brain metastases, and the

total ASCEND-2 population

Brain metastases No Brain metastases All

N=100 N=40 N=140
WB ORR (CR+PR) -n | 33 (33)[23.9, 43.1] 21 (52.5)[36.1, 68.5] 54 (38.6)[ 30.5,47.2]
(%) [95% CI]
WB DCR 74 (74.0) [64.3, 82.3] 34 (85.0) [70.2, 94.3] 108 (77.1) [69.3, 83.8]
(CR+PR+StD) - n (%)
[95% CI]
Median Duration of 9.2[5.5, 11.1] 10.3[7.4, 16.6] 9.7[7.1, 11.1]
Response - months
[95% CI]
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[95% CI]

Investigator assessed outcomes; WB — whole body; ORR — Overall Response Rate; CR = Complete Response,
PR — Partial Response, StD — Stable Disease; CI = Confidence Interval

In ASCEND-1, a published conference presentation and abstract summarises data for 98 (60%)
patients in the ALK-inhibitor treated group (N=163) who had brain metastases at baseline.”” The
median ORR was 51% (95% CI: 40.7, 61.3) for the ALK inhibitor-treated cohort with brain
metastases, and DOR was 6.9 months (95% CI 5.4, 8.3). Although not compared in the presentation
the ERG notes that these rates are - than those reported for the total sample (N=163,
_ as per BIRC assessment for the ORR, see Table 9 and - than
those reported for the total sample (by BIRC assessment) for DOR (N=75, _, see
ERG Table 12. The conference presentation also reports intracranial responses but these results did

not account for the effect of prior radiotherapy.

There are no subgroup analyses of the survival outcomes for those with and those without brain
metastases in these two studies. However, on measures of response, the results suggest that ceritinib
has a similar response in those with brain metastases to those without brain metastases, and that active

brain lesions may also respond to ceritinib.

The effects of treatment with crizotinib on brain metastases is less certain. An analysis of the patients
with brain metastases in the PROFILE 1005 and 1007* studies with crizotinib showed an overall
intercranial response rate of 18% in those who were asymptomatic and 33% in those who had
received previous treatment for their brain metastases. The intercranial DCR for the two groups was
56% and 62% respectively. As noted above, the inclusion criteria in the PROFILE 1001 and
PROFILE 1005 studies (population in Ou et al., 2014") dictated that patients were excluded if they
had symptomatic brain lesions. The population in the Ou et al. (2014)," used for the BSC comparator
in the CS, may therefore be different to the populations in the ASCEND studies for ceritinib. The
population in Ou et al. (2014)' may also differ from the UK population because in the NHS those with
active brain metastases may be given crizotinib. The effects of crizotinib on these populations may be

different than in those with asymptomatic brain metastases.

4.5.3 Ongoing studies
The CS lists three other ongoing studies from the ceritinib clinical trial programme in CS Table 8.
One of these studies is of relevance to the decision problem. The ASCEND-5 trial (NCT01828112) is
an RCT of oral ceritinib versus chemotherapy (permetrexed or docetaxel) in those with ALK+
NSCLC who have been previously treated with chemotherapy and crizotinib. Study results are
anticipated in the first half of 2016 (CS page 91); 236 participants have been recruited.
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ERG summary:

o  Whilst the model used is a very simple one, consisting of just three states, it is consistent with
other models built in metastatic and other cancer (including many of those submitted to and
accepted by NICE in previous evaluations), and does capture the two important clinical
endpoints of OS and PFS. The cycle length (1 month) should be sufficiently short to capture

changes over a relevant time interval.

5.2.3 Population
The population modelled in this submission, ALK+ advanced NSCLC patients previously treated with
crizotinib, matches the whole population of the ASCEND-2 study, and a subset of the population from
the ASCEND-1 study. These study populations are assumed to be sufficiently similar to the UK
treatment population as to provide a valid comparison, without the need for any adjustments for

differing patient characteristics. Individuals in the modelled cohort have an initial age of 52 years.

ERG summary:

o All the results presented by the Company are based on modelling a population based on
ASCEND-2 and a subset of ASCEND-1, with no adjustments made for possible differences
between this and the UK clinical population. Therefore, differences between the modelled and
real populations, and the impact this may have on treatment efficacy and thus cost-

effectiveness, should be borne it mind when interpreting any of the results in this report.

5.2.4 Interventions and comparators
In the Company’s base-case analysis, ceritinib is compared to BSC. Ceritinib treatment is assumed to
continue until disease progression, with treatment terminated on disease progression. A sensitivity
analysis assesses the impact of continuing ceritinib treatment for a median duration of 1.6 months

after progression, based on data from ASCEND-2.

Some patients, following disease progression on crizotinib, may be treated with systemic
chemotherapy rather than BSC. A scenario analysis was undertaken, in which 70% of patients in the
comparator arm are assumed to receive BSC, and 30% receive 4 cycles of docetaxel, followed by
BSC. The percentages of people receiving alternative treatments, and the number of cycles they

would receive, are both based on expert clinical opinion.
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“The clinical expert consulted
Y o1 this submission by
Novartis confirmed that the clinical-pathological characteristics of ALK +ve NSCLC patients are very
similar to those of NSCLC patients with EGFR mutations. In fact, EGFR mutations tend to occur
predominately in patients with adenocarcinoma, who are light smokers or who have never smoked;

and in patients who are relatively young (mean age ~ 50-years-old).

In a study by Shaw et al. (2009),% looking at the clinical features of ALK +ve patients the authors
concluded that in patients with NSCLC who have clinical characteristics associated with EGFR
mutation but who have negative EGFR testing, as many as one in three patients may harbor EML4-
ALK. This would imply that the prevalence of ALK +ve is around 33% when we select patients

who have the EGFR mutation characteristics.

Because of these baseline characteristics similarities, data from the EGFR TKIs trial by Shepherd et

al, 2005% was deemed suitable to inform the comparator arm of the model, with respect to PFS data.”

In the absence of PFS data for BSC in ALK+ NSCLC, the ERG sought clinical advice as to whether
the EGFR+ population represented, in terms of prognosis, the most similar and thus relevant
alternative source of data, and it was confirmed this is indeed the case. However, it is important to be
clear that the use of this data source introduces a number of additional sources of uncertainty, both
from the naive comparison of single-arm studies without adjustment for different baseline

characteristics, and from the assumption of equivalent PFS rates for ALK+ and EGFR+ NSCLC.

As with OS, the proportional hazards assumption was not met, and the AICs and BICs for the fitted

distributions are shown in Table 21.

Table 21: AIC and BIC criteria for progression-free survival models

Parametric model PFS for ceritinib PFS for BSC

AIC BIC AlIC BIC
Exponential 757.66 761.38 605.60 609.08
Weibull 751.57 759.02 585.21 592.17
Gompertz 758.46 765.91 607.35 614.31
Log-logistic 743.96 751.42 530.50 537.46
Log-normal 749.78 757.23 551.92 558.88






AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion
that treatment benefit will continue post treatment discontinuation and after the time horizon of the

study. This is a less important assumption than ¥ 64

'S, as a considerably lower proportion of
patients remain in the PFS state at the conclusion of the study. Kaplan-Meier PFS data, together with

the chosen parametric curves, are shown in Figure 4.

Figure 4: Kaplan-Meier curves and fitted parametric functions for progression-free survival,

base case

5.2.6.4. Ceritinib versus docetaxel
For the sensitivity analysis where a percentage of people in the control arm are assumed to receive
docetaxel rather than BSC, OS with docetaxel is extrapolated from Kaplan-Meier data from the
systemic chemotherapy arm of the Ou et al. (2014),' following the same methodology as above. No
studies were found with data on PFS for patients receiving systemic chemotherapy, so data from the
Shepherd et al. (2005)* was used once again, with the assumption that progression rates would be the
same for people treated with docetaxel and BSC. OS and PFS for the whole group (70% BSC, 30%
docetaxel followed by BSC) was then calculated as a weighted average of the two survival curves
produced for the separate groups (see section 4.4). The same caveats apply to this analysis as to the
comparison of ceritinib with BSC, namely that data are taken from single arm, non-randomised

studies and compared without any adjustment for differences in patient population or study design.
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Figure 6: Cost-effectiveness acceptability curve for ceritinib vs. BSC

Table 34 and Table 35 show the QALY's and costs accumulated in each health state, for the two

treatment strategies. 68% of incremental QALY's for ceritinib versus BSC are in the PFS state, as are

96% of the incremental costs. Terminal care is the only state where costs for BSC are higher than

those for ceritinib.

Table 34: Summary of QALY gain by health state

Health state QALY QALY BSC (no Increment | Absolute % absolute
ceritinib active treatment) increment increment

Progression-free | 0.72 0.16 0.56 0.56 67.6%

survival

Post-progression | 0.36 0.09 0.27 0.27 32.4%

survival

Total 1.08 0.25 0.83 0.83 100.0%
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National Institute for Health and Care Excellence
Centre for Health Technology Evaluation

Pro-forma Response
ERG report

Ceritinib for previously treated anaplastic lymphoma kinase-positive non-small-cell lung cancer [ID729]

You are asked to check the ERG report from Warwick Evidence to ensure there are no factual inaccuracies contained within it.

If you do identify any factual inaccuracies you must inform NICE by the end of 21 August 2015 using the below proforma
comments table. All factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be
published on the NICE website with the Evaluation report.

The proforma document should act as a method of detailing any inaccuracies found and how and why they should be corrected.





Issue 1 Confidentiality highlighting from page 12 — page 30

Description of problem

Description of proposed
amendment

Justification for
amendment

ERG response

The confidentiality status of the following pieces of data on these
pages can change to academic in confidence:

The following pieces of information on these pages can have their
confidentiality highlighting removed entirely:

o 46.0% (95% Cl 38.2, 54.0)

« I - s-- comment on alteration in

“Description of proposed amendment”
e 1.6 months
e Q32015

Amendment of confidentiality
highlighting as described.

For the data point
I s

should be altered to read 8.8
[6.0, 13.1] before removing
the confidentiality highlighting

The confidentiality status
has been revised in light
of the confidentiality
queries from NICE on the
main submission.

Changes in CIC status
noted.

The data change
appears to be simply
a change in rounding,
so the ERG is unclear
why this would need
to change.

Issue 2 Lack of clarity regarding patient population of Gainor study

Description of problem Description of proposed Justification for amendment ERG response
amendment
Section 1.2 Summary of clinical We would suggest amending the text | This would clarify the patient IEXICHENEEENE: = retrospective

effectiveness evidence submitted by the | to state “a retrospective review of

Company (page 11) states that “A participants who were included in the al. study.

further study, which is a retrospective ASCEND-1 study”.
review of participants who were
included in one centre of the ASCEND-
1 and -2 studies was also identified in

population included in the Gainor et

review of participants who were
included in one centre of the
ASCEND-1 study”.






the CS.” On the assumption that the
reference in question is the Gainor et al.
2015 study, we would suggest
rewording to clarify that the patients
were included in the ASCEND-1 study,
not the ASCEND-2 study.

Issue 3 Clarification over inclusion of patients failing to respond to crizotinib

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Page 19 of the ERG report notes that it
is unclear if the estimates of the patient
population account for patients failing to

To clarify, these patients are not
accounted for in the calculation. This
statement may therefore be amended.

respond to crizotinib.

Clarification provided for the ERG.

A helpful clarification, but not a
factual inaccuracy, so no change
to the ERG report is required.

Issue 4 Information on outcom

es from the EMA

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

On page 20 of the ERG report, it was
noted that the CS provides little
information on outcomes from the EMA.

Please note that the details on
outcomes from the EMA are available
in the European Public Assessment
Report, which has been provided along
with this response.

To provide the relevant information
that was felt to be missing from the
CS.

Not a factual inaccuracy; no
change to ERG report required






Issue 5 Ambiguous reporting of quality assessment responses

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.1.4. Quality assessment
(Page 26) of ERG report states that
‘blinding of care providers, participant
and outcome assessors’, ‘selective
reporting of outcomes’ and ‘intention to
treat analysis’ “were all rated positively
by the CS”. In this case the term
“positively” is ambiguous and does not
clearly represent the responses report
in the CS. In both ASCEND-2 and
ASCEND-1 the CS submission states
“no” in response to “is there any
evidence to suggest that the authors
measured more outcomes than they
reported?”

We would suggest amending the text
to state “were all rated favourably by
the CS”.

This would avoid any ambiguity
with respect to the selective
reporting of outcomes in the
ASCEND-2 and ASCEND-1 trials.

Not a factual inaccuracy; no
change to ERG report required

Issue 6 Ambiguous reporting of eligibility criteria for the clinical systematic review

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.1.2.3. Outcomes (page 25)
states that “The CS sets out in its
eligibility criteria... to include studies
that included at least one of the
outcomes of response rate (ORR)”. We
would suggest amending the
abbreviation ORR to RR in line with the
criteria specified in the CS.

We would suggest amending the text
to state “outcomes of response rate
(RR)".

This would represent a more direct
reporting of the inclusion criteria of
the systematic review.

The suggested wording is a slight
improvement, but we do not
believe the initial sentence is
unclear or represents an error.






Issue 7 Factual inaccuracy in description of the Gainor study

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.2. Critique of trials of the
technology of interest, their analysis and
interpretation (page 28) states that “a
retrospective analysis (Gainor et al.,
2015) from which the majority of
participants had been enrolled in the
ASCEND-1 or ASCEND-2 studies)”.

Suggest amending text to state “from
which the majority of participants had
been enrolled in the ASCEND-1
study.”

No patients were enrolled from the
ASCEND-2 study in the Gainor et al.
study, hence text should be amended
for factual accuracy.

Issue 8 Lack of clarity in description of receipt of ceritinib dosing after prior ALK inhibitors

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.2 Critique of trials of the
technology of interest, their analysis and
interpretation (page 29) states that “the
first dose of ceritinib was expected to be
within 60 days since the last dose of the
initial ALK inhibitor”. The term “initial”
implies the first ALK inhibitor that was
ever received by the patient, rather than
“prior” which is specific to the ALK
inhibitor received before the study drug.

We would suggest amending the text
to state “the first dose of ceritinib was
expected to be within 60 days since
the last dose of the prior ALK
inhibitor”, in line with the wording in
the CS submission and CSR.

The error should be amended for
clarity.






Issue 9 Lack of clarity in wording

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.2. Critique of trials of the
technology of interest, their analysis and
interpretation (page 29) states that
“Prior treatment with a prior ALK
inhibitor was required, and the first dose
of ceritinib was expected to be within 60
days since the last dose of the initial
ALK inhibitor. Inclusion criteria for the
subset of ASCEND-1 which is of
relevance to the decision problem
NSCLC patients with advanced tumours
who were required to have at least one
prior regimen including crizotinib and
have received ceritinib at a dose of
750mg.” The wording of these two
sentences is currently unclear and we
suggest rewording for clarity.

We would suggest that these two
sentences are reworded to clarify
their intended meaning. One
possibility is to amend the text to
state “inclusion criteria for the subset
of ASCEND-1 which is of relevance
to the decision problem includes prior
treatment with a prior ALK inhibitor,
and the first dose of ceritinib
expected to be within 60 days since
the last dose of the prior ALK
inhibitor”. (Please see comment
above)

The text should be amended for
clarity.

Issue 10 Small error in reported

percentage

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Section 4.2 Critique of trials of the
technology of interest, their analysis and
interpretation (page 30) states that
“56.3% of participants had received 3™
line therapy or beyond”. The percentage
should be 56.4% (92/163).

The percentage should be amended
to 56.4%.

The error should be amended for
accuracy.






Issue 11 Error in reporting of baseline characteristics

Description of problem Description of proposed Justification for amendment ERG response
amendment

Table 3: Baseline characteristics of the | Data correction to 0=38 (23.3). The error should be amended for Text amended as suggested

ceritinib studies (page 31): ECOG — accuracy.

Performance status grade at baseline,
N (%), ASCEND-1 ERG report
incorrectly states 0=383 (23.3).

Issue 12 Small error in reported percentage

Description of problem Description of proposed Justification for amendment ERG response
amendment

Table 3: Baseline characteristics of the | Suggest percentage amended to The error should be amended for Text amended as suggested

ceritinib studies (page 31): Number of 20.7%. accuracy.

prior regimens (for advanced /
metastatic disease), ASCEND-2 ERG
report states >3=29 (20.6), instead of
20.7.

Issue 13 Confidentiality highlighting of baseline characteristics

Description of problem Description of proposed Justification for amendment
amendment

ERG response

Table 3: Baseline characteristics of the Highlighted data in this table should The error should be amended for
ceritinib studies (page 31): data be amended in line with the revised consistency with the revised
highlighting is not consistent with the submission provided to NICE. submission.

revised CS. For example, disease

Changes in CIC status noted.






burden based on BIRC assessment has
been highlighted as commercial in
confidence, in line with the original CS
submission, however, this has
subsequently been revised and is
classified as academic in confidence.

Issue 14 Page number inconsistencies

Description of problem

Description of proposed
amendment

Justification for amendment

ERG response

Throughout the ERG report there are
page number inconsistencies when
referencing the CS. We appreciate
there has been discrepancies between
page numbers when the documents
have been viewed, and it is likely a
number of such errors are a
consequence of this.

For example:

1. Section 4.1.2. Inclusion
criteria (ERG report page 24)
states that the inclusion
criteria for the systematic
review were clearly stated on
page 41-2 of the CS.
However, these criteria are
shown on page 39-40 of the
CS.

2. Section 4.1.3. Critique of
data extraction (ERG report
page 26) states that
statistical analyses are
presented on pages 64-66,
however, this is presented on
page 64 only of the CS.

The error should be amended for
accuracy.

We agree there are a small number
of inaccurate page number
references, but we don’t believe
they lead to a lack of clarity at any
point.






Issue 15 Ambiguous reporting of Guerin study

Description of problem Description of proposed Justification for amendment ERG response

amendment
Section 4.3.1. Generalisability of the We would suggest that the texts is The description should be amended
study populations to the UK population amended to “found the median age in line with the original reference. (although ERG notes that the
(page 37) states that “A recent on diagnosis of NSCLC was 67 Guerin et al study only included
epidemiological study of patients in years”. those with ALK+ and therefore the
routine clinical settings...found the age of participants at ALK+
median age on diagnosis of ALK+ diagnosis is likely to be higher than
NSCLC was 67 years”. The Guerin et 67).

al. study states “Patient’'s median age
was 67 years upon NSCLC diagnosis”,
and does not refer to ALK diagnosis at
this stage. Therefore we suggest
amending the text to make clear that the
diagnosis referred to is for NSCLC not
necessarily ALK+.

Issue 16 Incorrect trial identification in discussion on outcomes

Description of problem Description of proposed amendment Justification for ERG response
amendment

Section 4.4: Critique of the Suggest text amended to “less favourable...(DCR) (for The error should be amended r

indirect comparison and/or ASCEND-2)". for accuracy.

multiple treatment comparison
(page 39) states “less
favourable ...DCR (for
ASCEND-1)". This should read
ASCEND-2 instead of






ASCEND-1.

Issue 17 Amendment to description of confidentiality status

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Section 4.4: Critique of the
indirect comparison and/or
multiple treatment
comparison (page 39)
states “it should be noted
that the BIRC assessments
for ORR, DOR, and PFS in
ASCEND-1 and TTRin
ASCEND-2 are identified as
CiC”, which is no longer the
case following revision of
the CS.

Suggest sentence removed or replaced by “it should be noted
that the BIRC assessment of TTR in ASCEND-2 is identified as
AiC”.

The error should be amended for
consistency with the revised
submission.

Changes in CIC
status noted.

Issue 18 Confidentiality highlighting amendments to align with revised submission

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 40 of the report, the
following data can have their
confidentiality status altered as
described in the next column:

1. ORR for ASCEND-1 via
BIRC of 46.0% (95% ClI

1. The highlighting of this data can be removed.

2. This can be altered to 8.8 (6.0, 13.1) and,
once this change is made, the confidentiality
highlighting can be removed, in line with the
revised submission.

3. The highlighting of this should be changed to

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

The data change
appears to be simply a
change in rounding, so
the ERG is unclear
why this would need to






38.2, 54.0)
2. DOR for ASCEND-1 via

BIRC of

3. Median TTR from
ASCEND-2 via BIRC of

academic in confidence.

change.

The confidentiality status of
some data on page 41 can be
altered:

59 I

100 (61.3%

aorON =

67.2 (95% Cl 58.9,
74.1).

These can be changed to academic in
confidence, and indeed the highlighting can
be removed entirely from the number 59
(though not from the accompanying i) in
line with the revised submission.

This can have the highlighting removed
entirely

This can be changed to 16.7 (95% CI 14.8,
NE). If this change is made, the
confidentiality highlighting can be removed

This can be changed to academic in
confidence

This can have the highlighting removed
entirely

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

The data change
appears to be simply a
change in rounding, so
the ERG is unclear
why this would need to
change.

The confidentiality status of
some data on page 42 can be
altered:

1. 59
2. 100 (61.3%
3.

These can be changed to academic in
confidence, and indeed the highlighting can
be removed entirely from the number 59
(though not from the accompanying i}, in
line with the revised submission.

This can have the highlighting removed
entirely

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

The data change
appears to be simply a
change in rounding, so
the ERG is unclear
why this would need to






L

67.2 (58.9, 74.1

This can be changed to 16.7 (95% CI 14.8,
NE). If this change is made, the
confidentiality highlighting can be removed

This can be changed to academic in
confidence

This can be changed to academic in
confidence

This can have the highlighting removed
entirely

This can be changed to academic in
confidence

change.

The confidentiality status of
some data on page 43 can be
altered:

ok~ ON =

This can be changed to 7.0 [5.7, 8.6]. If this
change is made, the confidentiality
highlighting can be removed. The word
“similar” therefore will no longer need to be
marked as confidential

The value 93 no longer needs to be marked
as confidential, though the ] needs to
remain as academic in confidence

This can be changed to academic in
confidence

These can be changed to academic in
confidence

This can be changed to academic in
confidence

These can be changed to academic in
confidence

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

The data change
appears to be simply a
change in rounding, so
the ERG is unclear
why this would need to
change.

The confidentiality status of
some data on page 44 can be

This can have the highlighting removed

The confidentiality status has been
revised in light of the confidentiality

Changes in CIC status






altered:

1. 75 i46.0%i i38.2, 54.0)
2.

entirely

2. These can be changed to academic in
confidence

queries from NICE on the main
submission.

noted.

The confidentiality status of
some data on page 45 can be
altered:

1.

1. This can be changed to academic in
confidence

2. This can be changed to 8.8 months (95% ClI
6.0, 13.1). If this change is made, the
confidentiality highlighting can be removed

3. This can be changed to academic in
confidence

4. This can be changed to academic in
confidence

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

The confidentiality status of
some data on page 46 can be
altered:

1. Table 12 of the ERG
report

N

1. All confidentiality highlighting in Table 12 of
the ERG report can be altered to academic in
confidence. In addition, the value of

can be changed to 8.8 (6.0,
13.1) — if this change is made then the
confidentiality highlighting can be removed
from this data point

2. These can be changed to academic in
confidence

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status
noted.

Issue 19 Unclear statement on page 40 regarding outcomes presented

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 40 of the ERG report makes
the following statement: “The CS

We suggest this is reworded to “The CS presents the
outcomes of ORR, DCR, DOR, TTR, PFS, OS and

This amendment will aid clarity of
understanding of the evidence

The ERG does not
believe the original






presents the outcomes of ORR,
DCR, DOR, TTR, PFS, OS and
adverse events as numbers,
proportions, medians and 95%
Cls, with the outcomes of PFS
and OS for the ASCEND-1 and
ASCEND-2 studies pooled.”

This sentence is perhaps a little
misleading as it implies that OS
and PFS outcomes were not
presented separately for each
trial.

adverse events as numbers, proportions, medians and
95% Cis. The outcomes of PFS and OS are presented
for the ASCEND-1 and ASCEND-2 studies individually

and for these two studies pooled.”

presented.

statements,
combined with the
data presented, are
likely to lead to
misinterpretations.

Issue 20 Incorrect description of RECIST criteria on page 43

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 43, the description of the

differences in RECIST v1.0 and
RECIST v1.1 contains some
errors.

The ERG report states that for RECIST v1.0 the
minimum measurable lesion size is 20mm for spiral
computed tomography; this is incorrect as the
minimum measurable lesion size under RECIST v1.0
is 210mm with for spiral computed tomography and
220mm for conventional (non-spiral computed
tomography) techniques.

For RECIST v1.1 the minimum measurable lesion
size is 10mm via CT scan but 20mm via chest x-ray.

The RECIST criteria should be
reported accurately for anyone
attempting to understand the
potential impact of differences in
RECIST criteria between the

ASCEND-1 and ASCEND-2 trials.






Issue 21 Small correction required to description of adverse event data presented

Description of problem

Description of proposed amendment

Justification for
amendment

ERG response

On page 47, the ERG report
states that adverse events
presented in Table 32 of the
company submission
included “....events leading
to dose adjustments”.

The correct definition of
these adverse events is
“adverse events leading to
dose adjustments or
interruptions”

The wording should be amended to “...events leading to
dose adjustments or interruptions”

To ensure accurate
classification of adverse
events

A useful clarification, but not
one likely to lead to any
misinterpretations.

Issue 22 Incorrect table number referencing

Description of
problem

Description of proposed amendment

Justification for
amendment

ERG response

On page 47, the ERG
report states that “...a
summary of grade 3/4
adverse events
suspected to be drug
related is presented in
CS Table 86~

Change wording to “...a summary of grade 3/4 adverse
events suspected to be drug related is presented in CS Table
35”

Incorrect table reference has
been reported.






The summary of grade
3/4 adverse events
suspected to be drug
related for ASCEND-2
study is presented in
Table 35 of the
submission.

Issue 23 Revision to description of confidentiality status on page 47

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 47, the ERG report
states that “...CS presents data
from the ASCEND-3 study (CS
Appendix 5) and the treatment
naive subgroup of ASCEND-1 in
Appendix 6. Much of these data
are marked CIC”.

In light of the revision to the
confidentiality status of some
information in the submission, the
information referred to here is
now AiC.

Change wording to “...CS presents data from the
ASCEND-3 study (CS Appendix 5) and the
treatment naive subgroup of ASCEND-1 in
Appendix 6. Much of these data are marked AIC.

The confidentiality status has
been revised in light of the
confidentiality queries from NICE
on the main submission.

Changes in CIC status noted.

Issue 24 Revision to confid

entiality status of data in Table 13

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The confidentiality status of the
information in Table 13 (page 47)
of the ERG report can be
adjusted. This information is now

Alter highlighting of data in Table 13 from
commercial in confidence highlighting to
academic in confidence highlighting

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main
submission.

Changes in CIC status noted.






academic in confidence.

Issue 25 Inaccurate reporting in the footnotes of Table 13

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The footnotes of Table 13 state
that:

@ All deaths including those > 30
days after the last dose of study
drug.

b Deaths occurring more than 30
days after the last dose of study
drug are not included.

Whilst this description is accurate
for ASCEND-2 study, for the
ASCEND-1 study a time frame of
28 days (rather than 30) was
used, as reported in our original
submission.

The footnotes should be amended to reflect the
differing reporting time frames for ASCEND-1
versus ASCEND-2.

The current reporting is factually
inaccurate.

Issue 26 Amendment to confidentiality highlighting in Table 14

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The pooled adverse event data in
Table 14 (page 48) is currently
marked as commercial in

Alter highlighting of data in Table 14 from
commercial in confidence highlighting to

The confidentiality status has been
revised in light of the confidentiality
queries from NICE on the main

Changes in CIC status noted.






confidence.

In light of the revision to the
confidentiality status of some
information in the submission, the
information referred to here is
now AiC.

academic in confidence highlighting

submission.

Issue 27 Amendment to data reported on Page 51

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Section 4.5.2. Brain metastases
and treatment with ceritinib and
crizotinib (page 51) states that “33
were considered through BIRC
assessment to have confirmed
active target lesions at baseline”.
However, the Mok et al. poster
states “By BIRC, 33 patients had
brain lesions selected as target
lesions at baseline” and does not
specify that these are active
target lesions. Therefore, we
would suggest amending in line
with the original reference.

We would suggest amending the text to state
“33 were considered through BIRC
assessment to have confirmed target lesions
at baseline”.

The data shown should be amended
in line with the original reference.

Issue 28 Slight amendment to reported percentage of patients with brain metastases at baseline

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 51 of the ERG report
states that in the ASCEND-2

Amend percentage to 71.4%, or 71%

The percentage report should be






study, 72% (n=100) had
brain metastases at
baseline. This percentage
should read 71.4% or 71%.

correct.

Issue 29 Unclear sentence on Page 52

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 52 of the ERG report states
“As noted above, the inclusion
criteria in the PROFILE studies
(population in Ou et al., 20141)
were excluded in they had
symptomatic brain lesions.”

This sentence does not read very
clearly and we suggest it is
reworded.

We suggest this sentence is reworded, along
the lines of:

“As noted above, the inclusion criteria in the
PROFILE studies (population in Ou et al.,
20141) dictated that patients were excluded
in they had symptomatic brain lesions.”

Lack of clarity in this sentence
precludes full understanding of the
relevant eligibility criteria.

Issue 30 Lack of preciseness in reporting the inclusion criteria of PROFILE 1005 and 1001 with regards to brain

metastases

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 52 of the ERG report states
“An analysis of the patients with
brain metastases in the PROFILE
1005 and 10072 studies with
crizotinib showed.... The
intercranial DCR for the two
groups was 56% and 62%
respectively. As noted above, the
inclusion criteria in the PROFILE

We suggest that “As noted above, the inclusion
criteria in the PROFILE studies (population in
Ou et al. 2014")...” is altered to “As noted
above, the inclusion criteria in the PROFILE
1001 and PROFILE 1005 studies (population in
Ou et al. 2014").

Lack of preciseness may lead to
false understanding of the
populations in the Ou et al. study
and the nature of the eligibility
criteria regarding brain metastases.

TexUamEndeato: A noted

above, the inclusion criteria in
the PROFILE 1001 and
PROFILE 1005 studies
(population in Ou et al. 2014)
dictated that patients were
excluded if they had
symptomatic brain metastases.






studies (population

in Ou et al., 2014") were excluded
in they had symptomatic brain
lesions.”

The Ou et al. 2014 study
considered patients from
PROFILE 1001 and 1005. We
believe that the way the ERG
report is currently phrased might
lead a reader to assume that the
Ou et al. 2014 study is based on
PROFILE 1005 and 1007 and
suggest that this is clarified.
Furthermore, the description of
the exclusion criteria of the
PROFILE studies as
“symptomatic brain lesions” is not
aligned to the wording of the
actual eligibility criteria of these
trials. For avoidance of doubt we
believe that this should be
adjusted.

Furthermore, we suggest that “were excluded in
they had symptomatic brain lesions” is
reworded to “were excluded if they had brain
metastases that were not treated and
neurologically stable”.

This comment should be taken alongside our
comment in Issue 21.

Issue 31 Confidentiality status of data on page 53

Description of problem

Description of proposed
amendment

Justification for
amendment

ERG response

The confidentiality status of data on page 53 can 2. This can be changed to be

be altered:

marked as academic in

1. confidence

The confidentiality status has
been revised in light of the
confidentiality queries from
NICE on the main submission.

Changes in CIC status
noted.






Issue 32 Typographical error in Section 5.2.4

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

There is a typo in Section 5.2.4
relating to interventions and
comparators (page 58).

Sentence reads:

“Ceritinib treatment is assumed to
continue until disease
progression, with treatment
terminated immediately
terminated until disease
progression.”

Sentence should read along the lines of:

disease progression, with treatment terminated
immediately on disease progression.”

“Ceritinib treatment is assumed to continue until

Correction required to clarify
meaning of statement

Issue 33 Error in reporting of AIC and BIC criteria for progression-free survival models

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

There is an error in the
reported values in Table 21 of
the ERG report.

Instead of reporting PFS for
ceritinib, the PFS for BSC has
been duplicated and incorrectly
labelled.

The correct table should be reported as follows:

Incorrect data has been

Parametric PFS for ceritinib PFS for BSC presented.
model AIC BIC AIC BIC
Exponential | 757.66 | 761.38 605.60 609.08
Weibull 751.57 | 759.02 585.21 592.17
Gompertz 758.46 | 765.91 607.35 614.31
Log-logistic | 743.96 | 751.42 530.50 537.46
Log-normal 749.78 | 757.23 551.92 558.88






Issue 34 Incorrect figure for KM PFS data

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Figure 4 in the ERG presents the
incorrect plot for KM PFS data
with log-logistic parametric
curves.

Note: this is taken from Figure 19
in the Manufacturers submission
document which, as noted by the
ERG, is incorrect.

The correct plot for KM PFS data with log-
logistic parametric curves is presented in
Appendix 15 of the Manufacturers Submission
(Figure 33). Figure 4 in the ERG report should
be replaced with this figure.

Incorrect data has presented.

Issue 35 Incorrect reporting og incremental QALYs

Description of problem

Description of proposed amendment

ERG
response

Justification for
amendment

Table 34 in the ERG report
is incorrect. Specifically, the
column presented the

The correct table should be as follows:

Incremental QALY's has
duplicated the QALY for the
BSC treatment arm.

Note: We acknowledge that
this was an error copied
over from the

Health state QALY QALY BSC Increment | Absolute | % absolute
ceritinib | (no active increment | increment
treatment)
“Progression 0.72 0.16 0.56 0.56 67.5%
free” survival

Incorrect data has
been presented.






Manufacturer's Submission
document.

“Progressed 0.36 0.09 0.27 0.27 32.5%
disease”

survival

Total 1.08 0.25 0.83 0.83 100.0%






