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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Pertuzumab in combination with trastuzumab and
docetaxel for treating HER2 positive metastatic or locally
recurrent unresectable breast cancer

This premeeting briefing is a summary of:

¢ the evidence and views submitted by the manufacturer, the consultees and
their nominated clinical specialists and patient experts and

e the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first Appraisal Committee meeting
and should be read with the full supporting documents for this appraisal.

Please note that this document is a summary of the information available
before the manufacturer has checked the ERG report for factual inaccuracies.

Key issues for consideration

Clinical effectiveness

e The CLEOPATRA trial was conducted in 204 centres in 25 countries including the
UK. The Evidence Review Group (ERG) noted that patients in the trial received a
median of 8 cycles of treatment with docetaxel whereas standard practice in the
UK is to administer up to a maximum of 6 cycles. The ERG further noted that
there was a minority of patients in the trial (10.9% of the 808 randomised patients)
who had previously received adjuvant or neoadjuvant therapy with trastuzumab,
whereas in the UK the majority of patients will have received adjuvant therapy with
trastuzumab. However, the ERG also noted that a post-hoc analysis for patients
who had previously received trastuzumab requested by the Committee for
Medicinal Products for Human Use provided results that were consistent with the
results observed for the whole patient population in the CLEOPATRA trial. What is
the Committee’s view on the generalizability of the CLEOPATRA trial and its

results to UK clinical practice?
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e Two interim analyses of overall survival were conducted by the manufacturer (May
2011, when 165 patients had died; and May 2012, when 267 patients had died).
The ERG agreed with the manufacturer that the overall survival data were
immature and noted that no cross-over had occurred. Results for the first interim
analysis showed a trend towards an increase in overall survival for the
pertuzumab group compared with the placebo group; however this difference did
not meet the criteria to be considered statistically significant. Results for the
second analysis of overall survival showed that median overall survival was 37.6
months in the placebo arm but median overall survival had not been reached in
the pertuzumab arm, this showed a statistically significant overall survival increase
for pertuzumab compared with placebo. What is the Committee’s view on the
overall survival data?

e The manufacturer presented a number of subgroup analyses that were not listed
in the scope. The ERG noted that patients with non-visceral disease did not obtain
the same results from the addition of pertuzumab compared with patients with
visceral disease in terms of progression-free survival (PFS) and overall survival
and that the Committee for Medicinal Products for Human Use had requested
further clarification on these results. What is the Committee’s view on the
subgroup analyses presented by the manufacturer?

e The manufacturer assumed similar clinical efficacy and safety of 3-weekly
docetaxel and weekly paclitaxel based on its descriptive indirect comparison. The
ERG noted that the manufacturer did not conduct any formal statistical analysis
and considered that the evidence presented by the manufacturer was subject to a
high degree of uncertainty and that no safety data had been presented in the
manufacturer’'s comparison. The ERG considered that the conclusions from the
manufacturer’s indirect comparison should be taken with extreme caution. What is
the Committee’s view on the efficacy and safety of the different taxane regimens?

¢ The manufacturer noted that treatment with pertuzumab can extend survival and
grants women more time to contribute to their families (both financially and via
informal care of both children and elderly parents). It further noted that these wider
societal benefits are not captured in the QALY calculation but highlighted that they

should be taken into account because of society’s potential preference for QALYs
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gained in people with a high burden of illness. The manufacturer noted that this
preference is not captured by the use of the end of life criteria. Does the
Committee consider that special considerations should be taken into account
when appraising pertuzumab for treating HER2-positive metastatic or locally

recurrent breast cancer?

Cost effectiveness

e The manufacturer presented a de novo economic model based on the data
observed in the CLEOPATRA trial and used these data to extrapolate survival in
the model. The ERG requested additional analyses using a different censoring
rule (censoring for the time of data cut-off) because of the risk of bias in the
manufacturer’s data (censoring for the last observation trial date). The
manufacturer did not provide the additional analyses requested and the ERG
concluded that it has been unable to offer alternative interpretations of the PFS,
overall survival, time to off treatment and post-progression survival results in
relation to long-term projection of survival gains. What is the Committee’s view
about the risk of bias in the manufacturer’s analyses and the alternative analyses
proposed by the ERG?

e The ERG agreed with the manufacturer that there was an increase in PFS for the
pertuzumab arm compared with the placebo arm in the model but noted that the
estimate of this gain was uncertain. The manufacturer’s extrapolation of PFS data
(based on Kaplan — Meier analysis up to week 35 followed by an exponential
trajectory) estimated a PFS gain of ] months favouring pertuzumab. The
alternative ERG extrapolation (assuming linear trends in both arms from day 600
onwards) estimated a PFS gain of [Jfffmonths. What is the Committee’s view on
the PFS estimates used in the model?

e The manufacturer did not include any subgroup analyses in the economic model.
The ERG noted that because of the differences in PFS found for people with
metastatic breast cancer and visceral disease, the subgroup analyses would have
helped to identify those patients for whom pertuzumab could potentially be more
cost-effective. The ERG concluded that
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I\ hat is the Committee’s view on the potential cost-
effectiveness of pertuzumab in this subgroup?

e The manufacturer applied a constant hazard of death post progression in the
model that was lower for the pertuzumab arm compared with the placebo arm
which resulted in a post progression survival gain of [y months in the
pertuzumab compared to the placebo arm. The ERG noted that this resulted in
approximately ] of the survival gain in the pertuzumab arm being generated in
the post-progression state. The ERG considered that
|
I:=nd applied similar constant hazards of death post-progression to both
treatment arms in the model based on the results observed in the Munich registry
data. This resulted in a post-progression survival gain of less than [l in the
pertuzumab compared to the placebo arm. The ERG also estimated overall
survival using the PFS estimates, adjusting them for the additional benefit post-
progression due to the small difference between the 2 treatment arms in the
proportion of patients still alive following disease progression and assuming that
the long-term post-progression hazard is the same in both arms. This approach
reduced the overall survival gain from ] to ] months. Both of the ERG’s
approaches to estimate overall survival yielded to similar ICERs, and both were
higher than the manufacturer’s base-case. What is the Committee’s view on the
post-progression survival estimates used by the manufacturer and the ERG?

e The manufacturer presented incremental results in its base case for the
comparisons of pertuzumab plus trastuzumab and docetaxel with; trastuzumab
and docetaxel, and with trastuzumab and paclitaxel. The manufacturer assumed,
based on its indirect comparison, that docetaxel and paclitaxel were equally
clinically effective and concluded that
|
. \WWhat is the Committee’s view on these results in view of the ERG’s
comments on the manufacturer’s indirect comparison?

e The ERG identified and corrected minor errors in the manufacturer's model: errors

in the formula for the estimation of utility values; the method for adjusting the dose
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of chemotherapy based on body surface area and weight of the patients; the

sources for the calculation of chemotherapy acquisition and administration costs;

inconsistencies between the incidence of adverse events shown in the

CLEOPATRA clinical study report and those shown in the manufacturer’s

submission and the model; and the source of some adverse events costs. The
ERG noted that these corrections had limited impact on the ICER. What is the

Committee’s view on the ERG’s corrections to the manufacturer’'s model?

11

1.2

1.3

Background: clinical need and practice

Breast cancer is the most common malignant cancer affecting women in
the UK. A breast lump is often the first symptom of breast cancer.
Metastatic breast cancer describes the presence of disease at distant
sites such as bone, liver, or lung. The lymph nodes may also be affected.
HER?2 is a receptor for a growth factor called human epidermal growth
factor 2, which occurs naturally in the body. When human epidermal
growth factor attaches itself to HER2 receptors on breast cancer cells, it
can stimulate the cells to divide and grow. Some breast cancer cells have
more HER2 receptors than others and the HER2 level is scored from 0 to
3+. Tumours expressing HER2 scored at levels of 3+ are known as
HERZ2-positive. It is thought that about 1 in 5 women with breast cancer
will have HER2-positive tumours. The aggressive nature of HER2-positive
breast cancer is partly due to the activation of the receptor binding to
other HER receptors, a process known as dimerization. This leads to
increased proliferation of tumour cells and disease progression.

In 2010, there were 44,226 people diagnosed with breast cancer and over
10,000 people died in England and Wales. It has been estimated that 5%
of women initially presenting with breast cancer have locally advanced
disease or distant metastases. Approximately 20-30% of people with

metastatic breast cancer have HER2-positive tumours.

Breast cancer incidence rates generally increase with age; with over 80%

of new diagnoses in women aged over 50 years. It is estimated that 95%
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1.4

2.1

of women are expected to survive their disease for at least 1 year and

85% of women survive 5 years or more.

The role of current treatments for metastatic breast cancer is to palliate
symptoms, prolong survival and maintain a good quality of life with
minimal adverse events. Treatment depends on, oestrogen receptor
status, HER?2 status and the extent of the disease. NICE Clinical

Guideline 81 (Advanced breast cancer: diagnosis and treatment)

recommends assessment of HER2 status at the time of disease
recurrence if receptor status was not assessed at the time of initial
diagnosis. NICE technology appraisal guidance 34 (The clinical

effectiveness and cost effectiveness of trastuzumab for breast cancer)

recommends trastuzumab in combination with paclitaxel as an option for
people with tumours expressing HER2 scored at levels of 3+ who have
not received chemotherapy for metastatic breast cancer and in whom
anthracycline treatment is inappropriate. In clinical practice, trastuzumab
in combination with either paclitaxel or docetaxel may be used as first-line

therapy for people with HER2-positive metastatic breast cancer.

The technology

Pertuzumab (Perjeta, Roche Products) is a monoclonal antibody targeting
HER2. Pertuzumab binds to the HER2 receptor and prevents the
dimerization of HER2 with other HER family receptors, inhibiting
intracellular signalling. It is administered by intravenous infusion.
Pertuzumab has a UK marketing authorisation for use ‘in combination with
trastuzumab and docetaxel in adults with HER2-positive metastatic or
locally recurrent unresectable breast cancer, who have not received
previous anti-HER2 therapy or chemotherapy for their metastatic disease’.
The recommended dose of pertuzumab is an initial loading dose of

840 mg followed every 3 weeks thereafter by a maintenance dose of

420 mg in combination with trastuzumab and docetaxel. Treatment with
pertuzumab should be continued until disease progression or

unmanageable toxicity.
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2.2

2.3

3.1

The summary of product characteristics lists the following adverse
reactions for pertuzumab: left ventricular dysfunction (including congestive
heart failure), infusion reactions, hypersensitivity reactions (including
anaphylaxis), neutropenia, febrile neutropenia, leucopenia, diarrhoea,
alopecia and rash. For full details of adverse reactions and

contraindications, see the summary of product characteristics.

The manufacturer’s submission states that the list price of pertuzumab is
£2395 per 420 mg vial (excluding VAT; Roche Products). Therefore the
cost of pertuzumab (excluding VAT) is estimated to be £4790 for the initial
dose, followed by £2395 for subsequent doses. Costs may vary in

different settings because of negotiated procurement discounts.

Remit and decision problem(s)

The remit from the Department of Health for this appraisal was: To
appraise the clinical and cost-effectiveness of pertuzumab in combination
with trastuzumab and docetaxel within its licensed indication for the
treatment of human epidermal growth factor receptor 2 (HER2) positive
metastatic or locally recurrent unresectable breast cancer, which has not

been previously treated, or has relapsed after adjuvant therapy.

Final scope issued by Decision problem addressed in
NICE the submission

Population

Adults with HER2-positive metastatic or locally recurrent,
unresectable breast cancer who have not previously received
chemotherapy or HER2 directed treatment for metastatic disease or
whose disease has recurred after adjuvant therapy

3.2

The ERG noted that the population addressed by the manufacturer in its
submission accurately reflects the marketing authorisation of pertuzumab.
However, the ERG highlighted that current clinical practice in the UK is to
administer trastuzumab plus chemotherapy in the adjuvant setting and
that at the time the CLEOPATRA trial was conducted there was only a

minority of patients (10.9% of the 808 randomised patients) pre-treated
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with trastuzumab. The ERG considered that this proportion would be

expected to be much greater in clinical practice.

Final scope issued by Decision problem addressed in
NICE the submission
Intervention Pertuzumab (in combination with trastuzumab and docetaxel)

3.3 The ERG noted that the intervention in the manufacturer’'s submission is
in line with the marketing authorisation of pertuzumab and the scope
issued by NICE. The manufacturer and the ERG highlighted that in the
CLEOPATRA trial, the median number of cycles of docetaxel was 8 and
that in clinical practice in the UK, docetaxel is generally given a maximum
of 6 cycles with 8 cycles only recommended in exceptional circumstances.

Final scope issued by Decision problem addressed in
NICE the submission

Comparators Trastuzumab in combination with a taxane (docetaxel or paclitaxel)

3.4 The ERG noted that the comparators addressed by the manufacturer in its
submission matched the comparators listed in the scope. The ERG’s
clinical expert highlighted that the preferred treatment for HER2-postive
metastatic breast cancer is likely to be trastuzumab plus docetaxel, with
paclitaxel only used in cases where clinicians felt weekly paclitaxel would
be better tolerated than 3-weekly docetaxel.

Final scope issued by Decision problem addressed in
NICE the submission
Outcomes -progression free survival
-overall survival
-response rate
-adverse effects of treatment
-health-related quality of life
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Final scope issued by Decision problem addressed in

NICE the submission
Economic The cost effectiveness of treatments should be expressed in
evaluation incremental cost per QALY

The time horizon should be sufficiently long to reflect differences in
costs or outcomes between the technologies.

Costs will be considered from an NHS and PSS perspective.

3.5 The ERG noted that the manufacturer had provided direct evidence on the
outcomes listed in the scope and that the cost effectiveness analysis was
assessed as recommended in the NICE reference case.

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

Subgroups to None
be considered

3.6 The ERG highlighted that the manufacturer presented the following
subgroup analyses in the clinical effectiveness section of the submission
based on the CLEOPATRA trial but no subgroups were included in the
cost-effectiveness analyses:

e Prior treatment

e Prior trastuzumab therapy
e Docetaxel dose escalation to 100mg
e Region

e Age group (>=65 vs <65)
e Age group (>=75 vs <75)
e Race

e Visceral disease status

e HER2 IHC status (3+)

e FISH status

e ER/PgR status

e ECOGPS

e HER2 IHC status (2+)
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4.1

Clinical-effectiveness evidence

The manufacturer conducted a literature review and identified 1
randomised controlled trial, the CLEOPATRA trial, from which it obtained
the key clinical evidence. The CLEOPATRA trial was a randomised,
double-blind, placebo-controlled trial that assessed the efficacy and safety
of pertuzumab plus tratuzumab and docetaxel in 808 adults with HER2-
positive metastatic breast cancer in 204 centres in 25 countries including
the UK. Investigators randomised patients in a 1:1 ratio to either
pertuzumab plus trastuzumab and docetaxel (n=406) or placebo plus
trastuzumab and docetaxel (n=404) (see figure 1). Patients received
either pertuzumab at a loading dose of 840 mg followed by 420 mg every
3 weeks or placebo every 3 weeks until disease progression or
unacceptable toxicity. All patients then received trastuzumab loading dose
of 8 mg/kg body weight followed by 6 mg/kg body weight every 3 weeks
and docetaxel 75 t0100 mg/m? (at investigator discretion) every 3 weeks

for at least 6 cycles.

Randomisation was stratified by geographic region (Asia, Europe, North
America and South America) and prior treatment status (de novo and prior

adjuvant or neoadjuvant therapy).
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Figure 1 CLEOPATRA study design
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Source: Manufacturer’s submission, figure 3, page 35

The manufacturer stated that overall the baseline characteristics of the
patients were comparable between treatment arms. The median age in
both treatment arms was 54 years with over 80% of people in both
treatment arms aged less than 65 years. The manufacturer noted that this
age was comparable to the age reported in previous studies with
trastuzumab but younger than the general population with breast cancer.
The majority of patients were from a White (59.4%) or Asian (32.3%)
ethnic group and approximately 50% of patients in each treatment arm
had received prior adjuvant or neoadjuvant therapy. Of the 808
randomised patients 11.7% in the pertuzumab arm and 10.2% in the
placebo arm had been treated with prior adjuvant or neoadjuvant
trastuzumab. The manufacturer noted that the ECOG status was an
imbalanced characteristic between treatment arms, with fewer patients in
the placebo arm with an ECOG performance status of 0 (248 patients

[61.1%] compared with 274 patients [68.2%] in the pertuzumab arm).
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4.3

4.4

The primary endpoint in the CLEOPATRA trial was progression-free
survival (PFS), defined as the time from randomisation to the first
documented progressive disease as determined by the independent
review facility according to the Response Evaluation Criteria for Solid
Tumours (RECIST) criteria, or death from any cause (within 18 weeks of
last tumour assessment), whichever occurred first. PFS was also
assessed by investigator assessment (defined as the time from
randomisation to the first documented radiographic progression based on
RECIST criteria or death from any cause). Sensitivity analyses of PFS
accounted for: a possible difference between investigator and
independent review facility tumour assessments in which the earliest
progression date assessed by either the independent review facility or the
investigator was used; censoring at the time of next-line anti-cancer
therapy; independent review facility assessed PFS on treatment in which
events occurring no later than 42 days after the last administration of
treatment were included in the analysis; potential bias introduced by
varied tumour assessment intervals as a result of missed visits; timing to
death including all deaths occurring more than 18 weeks after the last
tumour assessment as an event; and controlling for treatment withdrawals
due to toxicity. Other secondary endpoints were overall survival (defined
as the time from randomisation to death from any cause), overall
response rate (defined as a complete response or partial response
determined by the independent review facility based on RECIST criteria
on 2 consecutive occasions more than 4 weeks apart), duration of
objective response (defined as the time from initial confirmed partial or
complete response to progression or death from any cause) and health-
related quality of life. Exploratory endpoints included time to response,
clinical benefit response rate (defined as the percentage with an objective
response or stable disease maintained for at least 180 days) and safety

parameters.

Of the 808 randomised patients: 2 patients received no treatment; 1

patient received non-randomised treatment in the pertuzumab arm; and 2
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4.5

4.6

and 8 patients received no treatment and non-randomised treatment
respectively in the placebo arm. Of the patients who actually received
treatment, 223 (57.2%) and 279 (70.3%) patients stopped treatment in the
pertuzumab and placebo arms respectively. The majority of them (87.1%
and 88.9% in the pertuzumab and placebo arms respectively) stopped
treatment because of a non-safety reason. The manufacturer did not

include information on therapy received following disease progression.

Analysis of the primary endpoint, PFS assessed by the independent
review facility in the intention-to-treat population, was based on a cut-off
date of May 2011 once 191 (47.5%) patients in the pertuzumab arm and
242 (59.6%) people in the placebo arm had experienced disease
progression or death. PFS in the pertuzumab arm was compared with the
placebo arm using a stratified log-rank test. Stratification factors were
prior treatment status (de novo and prior adjuvant or neoadjuvant therapy)
and region (Europe, North America, South America and Asia). Results
from an unstratified log-rank test were also presented. The manufacturer
used Kaplan-Meier methodology to estimate the median PFS for each
treatment arm and the stratified Cox proportional hazard to estimate the
hazard ratio (HR) and its 95% confidence interval (Cl) between the 2
arms. The manufacturer performed this analysis in pre-defined
demographic subgroups, and it also carried out univariate and multivariate
Cox regression analyses to investigate the association between the

predefined stratification and baseline covariates with PFS.

At the cut-off date of May 2011 and for a median follow up of 19 months
the independent review facility assessment analysis showed a statistically
significant difference in median PFS of 6.1 months in favour of the
pertuzumab arm (median PFS of 18.5 and 12.4 months in the pertuzumab
and placebo arms respectively; HR 0.62, 95% CI 0.51 to 0.75, p<0.0001)
(see figure 2). Median PFS assessed by the investigator at the cut-off
date of May 2011 was also statistically significant different in the

pertuzumab arm compared with the placebo arm (HR 0.65, 95% CI 0.54
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to 0.78, p<0.0001). The manufacturer also carried out an analysis of
median PFS assessed by the investigators based on a data cut-off May
2012, when 1553 people (68%) had progressed or died (64% and 73% of
the patients in the pertuzumab and in the placebo arm respectively) and
for a median follow up of 30 months. Results showed that there was a
difference in median PFS of 6.3 months (18.7 months in the pertuzumab
arm compared with 12.4 months in the placebo arm; HR 0.69, 95% CI
0.58 to 0.81) (see figure 3). A summary of the results is shown in table 1.

Figure 2 Kaplan-Meier plots for PFS assessed by independent review facility
(data cut-off May 2011)
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Source: Manufacturer’s submission, figure 5, page 63
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Figure 3 Kaplan-Meier plots PFS assessed by investigators (data cut-off May
2012)
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Source: Manufacturer’s submission, figure 9, page 71
4.7 The manufacturer also conducted subgroup analyses for PFS based on

the predefined stratification and baseline factors (see figure 4). PFS
results based on independent review facility assessment (data cut-off May
2011) were generally consistent with the results seen in the study
population. For the subgroup based on disease type (visceral and non-
visceral disease) the HR for PFS was 0.55 (95% CI 0.45 to 0.68) for
people with visceral disease (N=630) and 0.96 (95% CI 0.61 to 1.52) in
people with non-visceral disease (statistical test for interaction p=0.0332).

National Institute for Health and Care Excellence 15 of 49

Premeeting briefing — Pertuzumab in combination with trastuzumab and docetaxel for treating HER2
positive metastatic or locally recurrent unresectable breast cancer

Issue date: July 2013





Figure 4 PFS assessed by independent review facility (data cut-off May 2011)
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Source: Manufacturer’s submission, figure 6, page 65

4.8 Two interim overall survival analyses were conducted by the manufacturer
for data cut offs May 2011 and May 2012 respectively. The second overall
survival analysis was required by the regulatory authorities at the time the
first overall survival analysis was presented. The manufacturer states that
the final overall survival data will be presented after approximately 385
deaths. It stated that to account for the first interim analysis a Lan-deMets
a-spending function with the O’Brien—Fleming stopping boundary was
applied to the overall survival analyses making the alpha level to be
0.0031. Results for the first interim analysis (May 2011) showed a trend
towards an increase in overall survival for the pertuzumab group
compared with the placebo group, however this difference did not meet
the criteria to be considered statistically significant (HR 0.64, 95% CI 0.47
to 0.8, p=0.005). At the time of the second interim analysis (May 2012),
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267 deaths had occurred (113 deaths [28.1%] in the pertuzumab arm and
154 deaths [37.9%] in the placebo arm) for a median follow-up of 30
months in both arms. The manufacturer noted that in order to allow formal
statistical interpretation of the second interim overall survival analysis
without inflating the overall type | error, the Lan — DeMets a-spending
function with the O’Brien — Fleming stopping boundary was applied in the
same way as for the first overall survival interim analysis making the
boundaries to be HR < 0.739, p < 0.0138. Results for the second analysis
(May 2012) of overall survival showed that median overall survival was
37.6 months in the placebo arm but the median overall survival had not
been reached in the pertuzumab arm, with a statistically significant overall
survival increase for pertuzumab compared with placebo (HR 0.66, 95%
Cl1 0.52 to 0.84, p=0.0008) (see table 1 and figure 5). The manufacturer
conducted sensitivity analyses on overall survival and concluded that all
results supported the overall survival gain with pertuzumab in comparison

with placebo in the second overall survival analysis.

Figure 5 Kaplan-Meier plots for overall survival (data cut-off May 2012)
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Source: Manufacturer’s submission, figure 7, page 67
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4.9 The manufacturer also reported subgroup analyses of overall survival
based on the predefined stratification and baseline factors (see figure 6).
The majority of these subgroup analyses were consistent with the results
seen in the overall survival analysis for the study. For the subgroup of
people with non-visceral disease the HR for overall survival was 1.42
(95% CI 0.71 to 2.84). The manufacturer noted that the variability around
this estimate in this subgroup was demonstrated in its wide confidence
interval, and that the sample size and the number of patients who died in
this subgroup were low (33 of 178 patients died [18.5%]). The
manufacturer explained that the Committee for Medicinal Products for
Human Use concluded that the relatively small sample size of this
subgroup and low event rate may have affected the probability to detect a
true treatment effect and that the licence of pertuzumab should not be
restricted based on visceral disease status. Subgroup analyses for prior
treatment status were consistent with the results seen in the study

population.
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Figure 6 Subgroup analyses for overall survival (data cut-off May 2012)
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Table 1 PFS and overall survival results

Outcome Pertuzumab?® Control® Result between arms

PFS (IRF assessment, first data-cut)
n 402 406
No (%) people with event 191 (47.5) 242 (59.6) HR 0.62 (95% CI: 0.51 to 0.75)
Median time to event (months) 185 12.4 p <0.0001

PFS (local assessment, first data-cut)°
n 402 406
No (%) people with event . : 5 B/ | HR0.65 (95% CI: 0.54 to 0.78)
Median time to event (months)

PFS (local assessment, second data-cut)
n 402 406
No (%) people with event 257 (63.9) 296 (72.9) HR 0.69 (95% CI: 0.58 to 0.81)
Median time to event (months) 18.7 12.4 p <0.0001

S (first data-cut)*
n 402 406
No (%) people who died not not HR 0.64 (95% CI: 0.47 to 0.88)
Median time to event (months) reached reached p=0.0053

OS (second data-cut)
n 402 406
No (%) people who died 113 (28.1) 154 (37.9) HR 0.66 (95% CI: 0.52 to 0.84)
Median time to event (months) not reached 37.6 p=0.0008

Cl=confidence interval; HR=hazard ratio; IRF=independent review facility; OS=overall survival PFS=progression-free survival
 Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel

¢ Data taken from Table 22 of 2011 Clinical Study Report
¢ Data taken from p119 of 2011 Clinical Study Report

Source: ERG’s report, table 7, page 28

4.10

Objective response (data cut-off May 2011) was based on the best overall

response (complete response or partial response) recorded from the start

of trial treatment until independent review facility assessed progression,

death or first administration of next line anti-cancer therapy. A higher

percentage of patients achieved objective response in the pertuzumab

arm (275 patients [80.2%]) compared with the placebo arm (233 patients

[69.3%], p=0.0011). The median duration of objective response was

longer in the pertuzumab arm (87.6 weeks) compared with the placebo
arm (54.1 weeks) (HR 0.66, 95% CI 0.51 to 0.85). The manufacturer also

conducted a sensitivity analysis of objective response based on

investigator assessment in the intention-to-treat population with

investigator determined measurable disease (n=367 in the pertuzumab

arm, n=371 in the placebo arm). These results were in line with the

independent review facility analysis (284 patients [77.4%)] in the
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pertuzumab arm compared with 253 patients [68.2%] in the placebo arm,

p=0.0049). Median duration of response assessed by the investigators

was also in line with results in the independent review facility analysis

(73.7 weeks in the pertuzumab arm compared with 54.0 weeks in the
placebo arm, HR 0.67, 95% CI1 0.52 to 0.85) (see table 2).

Table 2 Objective response and duration of response

Outcome Pertuzumab?® Control® Result between arms
Objective response (IRF assessment)

n 343 336

Responders 275 233

ORR (%) 80.2 69.3 10.8

95% CI for ORR (%) (75.6 to 84.3) (64.1t0 74.2) (4.2t0 17.5)

p=0.001

No (%) people with complete response | 19 (5.5) 14 (4.2)

No (%) people with partial response 256 (74.6) 219 (65.2)

No (%) people with stable disease 50 (14.6) 70 (20.8)

No (%) people with progressive disease | 13 (3.8) 28 (8.3)
Objective response (local assessment)®

n 367 371

Responders 284 253 p=0.0049, stratified analysis

ORR (%) 77.4 68.2

95% Cl for ORR (%)

Not reported

Not reported

Duration of response (IRF assessment)
n

Median duration of response (weeks) 275 233 HR 0.66 (0.51 to 0.85)
95% CI for median 87.6 54.1
(71 t0106) (46 to 64)
Duration of response (local assessment)®
n 367 371
Median duration of response (weeks) 73.7 54.0 HR 0.67 (0.52 to 0.85)

95% CI for median

Not reported

Not reported

Cl=confidence interval; HR=hazard ratio; IRF=independent review facility; ORR=0bjective response rate
 Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel
¢ described as sensitivity analyses in the MS

Source: ERG’s report, table 8, page 29

411

Health-related quality of life was measured with the Functional

Assessment of Cancer Therapy-Breast (FACT-B) version 4 questionnaire

which provides a total quality of life score and information about physical

well-being, social/family wellbeing, functional wellbeing, and disease-

specific concerns (data cut-off May 2011). This questionnaire was

completed at each scheduled visit every 9 weeks only for female patients
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4.12

(806 people). A decrease of 5 points in a specific composite score (FACT
TOI-PFB) from the FACT-B questionnaire derived from the physical
wellbeing, functional wellbeing and additional concerns subscales was
used to measure time to symptom progression. No differences between
treatments arms in terms of health related quality of life were reported.
The number of patients experiencing symptom progression was similar in
the 2 treatment arms (239 [59.5%)] in the pertuzumab arm and 229
[56.7%] in the placebo arm) with a median time to symptom progression
of 18.4 weeks in the pertuzumab arm compared with 18.3 weeks in the
placebo arm (HR 0.97, 95% CI 0.81 to 1.16).

The manufacturer in its submission stated that the safety profile for all
patients treated with pertuzumab (n=1412) taken from the key
CLEOPATRA trial and 16 other phase | and Il studies was consistent with
the safety profile observed in CLEOPATRA and noted that 57.7% of 1412
patients received concurrent chemotherapy (with or without trastuzumab)
and that it was expected that the safety profile of pertuzumab would be
dominated by the toxicity of any concurrent chemotherapy. The
manufacturer presented adverse event data for both data cut-off dates in
CLEOPATRA and mentioned that overall the results were similar between
the 2 analyses. The incidence of serious adverse events (data cut-off May
2012) was higher in the pertuzumab arm (36.3%) compared with the
placebo arm (29.0%) and the incidence of adverse events leading to dose
interruption or modification was higher in the placebo arm (61.8%)
compared with the pertuzumab arm (54.3%) (see table 3).

|
I e incidence of diarrhoea, rash,

mucosal inflammation, febrile neutropenia, dry skin and pruritus was at
least 5% higher in the pertuzumab arm compared with the placebo arm,
whereas peripheral oedema and constipation were more common in the
placebo arm. The manufacturer noted that the incidence of febrile
neutropenia was likely to be associated with docetaxel treatment and that

no febrile neutropenia events occurred after docetaxel was stopped in the
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trial. The manufacturer also mentioned that people from Asia experienced
more febrile neutropenia events. It explained that this could be because
docetaxel clearance is reduced in people with low body surface area and
concluded that the incidence of febrile neutropenia in CLEOPATRA was
likely to be greater than the expected incidence for the UK population. The
incidence of left ventricular dysfunction and cardiac heart failure was
similar in both treatment arms although more serious cardiac adverse
events occurred in the placebo arm (3.5%) compared with the pertuzumab
arm (1.7%).

Table 3 Summary of adverse events (data cut-off May 2012)

Adverse events Pertuzumab? (%) Control® (%)
(n=408) (n=396)

Any AE/ any Grade 100.0 98.7
Any AE/ Grade 3+ 76.2 73.5
Treatment related AEs 97.3 96.2
SAE 36.3 29.0
AE leading to discontinuation of any study medication 30.6 29.2
AE leading to discontinuation of pertuzumab or trastuzumab® B [ |
AE leading to dose interruption or modification 54.3 61.8
AE leading to death 2.0 3.0

AE=adverse event; SAE=serious adverse event
 Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel

¢ Data provided in Clinical Study Report, section 5.11and p1422

4.13

Source: ERG'’s report, table 13, page 37

The manufacturer noted that there are 2 taxanes (paclitaxel and
docetaxel) that are routinely used in clinical practice with trastuzumab for
treating HER2-positive metastatic breast cancer but that there is no direct
evidence that compares the efficacy of pertuzumab plus trastuzumab and
docetaxel compared with trastuzumab plus paclitaxel and therefore an
indirect comparison of these 2 regimens was needed. The manufacturer
noted that the relative efficacy of docetaxel and paclitaxel (albeit as
monotherapies) was discussed in NICE technology appraisal guidance

214 (Bevacizumab in combination with a taxane for the first-line treatment

of metastatic breast cancer) where the Appraisal Committee concluded

that the evidence available indicated that 3 weekly docetaxel and weekly
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Evidence

4.14

paclitaxel were clinically equivalent. The manufacturer referred to the
rationale of the discussion in NICE technology appraisal guidance 214
where, based on a naive indirect comparison of 2 different trials, it was
shown that docetaxel had comparable efficacy and safety profiles when
compared with paclitaxel when used in combination with trastuzumab for
the treatment of HER2-positive disease (Slamon et al. 2011; Marty et al.
2005). The manufacturer also noted that there was a study (Sparano et al.
2008) that provided head to head evidence on the relative efficacy of
different taxanes in the adjuvant treatment for HER2-negative early
disease that showed that 3 weekly docetaxel and weekly paclitaxel were
the most effective regimens with similar 5-year disease free survival and
overall survival results. The manufacturer concludes that because of: the
lack of direct evidence in the metastatic setting; the data available from
naive indirect comparisons in the metastatic setting and head to head
data in the adjuvant setting; the opinion of the manufacturer’s clinical
experts; and the Appraisal Committee discussion in NICE technology
appraisal guidance 214 the outcomes for people treated with trastuzumab
in combination with weekly paclitaxel would be similar to the outcomes
observed for the placebo arm in the CLEOPATRA trial.

Review Group comments and exploratory analyses

The ERG considered that the manufacturer’s search strategy in the
systematic review of the clinical effectiveness was sufficient. It was
satisfied that all relevant evidence was identified for the direct comparison
of pertuzumab plus trastuzumab and docetaxel compared with
trastuzumab and docetaxel. The ERG identified 2 relevant additional
publications published after the original search conducted by the
manufacturer. The ERG noted that in addition to the main publication
which presented the CLEOPATRA trial results, the manufacturer stated
that 5 further full-text publications of the same trial had been identified but
no citations for these publications were provided. However, the
manufacturer provided in its submission 9 additional citations for the

CLEOPATRA trial of which 8 were conference abstracts.
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4.15

4.16

The ERG considered the CLEOPATRA trial to be of good methodological
quality with minimum risk of bias. The ERG highlighted that the
manufacturer stated that blinding was maintained during the whole trial
duration but noted that the incidence of adverse events associated with a
specific drug could have added a risk of bias. As the incidence of adverse
events was similar in both treatment arms and the estimates of PFS were
similar in relative and absolute terms the ERG concluded that the risk of
bias was low. The ERG stated that with the exception of protocol
violations, statistical tests for interaction for subgroup analyses, and
additional data on adverse events and health related quality of life
subsequently requested in the clarification stage, the manufacturer’s
submission presented the relevant data. The ERG further noted that the
manufacturer did not include information on therapy received following
disease progression but identified 1 publication (published after the
manufacturer’s search was carried out) that included these data (Swain et
al. 2013). The ERG heard from clinical experts that clinical practice in the
UK is to administer a maximum of 6 cycles of docetaxel; whereas the
CLEOPATRA trial allowed patients to receive a minimum of 6 cycles of
docetaxel therapy, after which continuation was at clinician’s discretion.
Patients in the CLEOPATRA trial received a median of 8 cycles of
docetaxel therapy. The ERG also noted that a minority of patients in the
CLEOPATRA trial (n=88) had received prior adjuvant or neoadjuvant
treatment with trastuzumab which is standard of care in the UK and stated
that it was unclear if the results observed in the CLEOPATRA trial would
be observed in clinical practice. However, the ERG noted that a post-hoc
analysis for patients who had previously received trastuzumab requested
by the Committee for Medicinal Products for Human Use provided results
that were consistent with the results observed for the whole patient
population in the CLEOPATRA trial.

The ERG noted that the overall survival data from the CLEOPATRA trial
were immature. It considered that the main uncertainty around these

results was that it was not possible to estimate the absolute difference in
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4.17

median overall survival between patients in the pertuzumab arm and in
the placebo arm because median overall survival had not been reached in
the pertuzumab arm. The ERG noted that the manufacturer stated in its
submission that final overall survival data will be presented after
approximately 385 deaths (expected to be mid to late 2014). The ERG
highlighted that it may be hypothesised that apparent improvements in
overall survival observed for the pertuzumab arm may arise from
subsequent lines of treatment rather from pertuzumab. However, the ERG
noted that Swain et al. (2013) showed that treatments received by
patients who discontinued study treatment were similar in both treatment
arms and that pertuzumab was not provided as a subsequent line of
treatment. The ERG considered that this minimised the risk of bias in the

overall survival results.

The ERG noted that there were a large number of subgroup analyses
included in the manufacturer’s submission and considered that this is not
generally recommended because it increases the probability of chance
results. The ERG highlighted the results obtained for the subgroups of
patients with visceral and non-visceral disease. It noted that patients with
visceral disease tend to have worse outcomes than those with non-
visceral disease but that in the CLEOPATRA trial patients with non-
visceral disease appear to have smaller benefit from the addition of
pertuzumab. The manufacturer noted that the Committee for Medicinal
Products for Human Use requested the manufacturer conduct further
analyses on this and the manufacturer included these analyses in the
clarification response along with the explanation provided to the
Committee for Medicinal Products for Human Use. The ERG noted that
the manufacturer stated that differences in key baseline characteristics,
the relative lower event rate of PFS in this subgroup and the wide
confidence intervals around the hazard ratio for patients with non-visceral
disease could have affected these results. The ERG also highlighted an
issue related to the subgroup analysis for patients who received a higher
dose of docetaxel. It noted that in the European public assessment report
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4.18

4.19

it was reported that relatively few patients (n= 109) had received the
increased dose (up to 100 mg/m?) of docetaxel in the trial and that the
data indicated that the higher dose did not have a major impact on the

efficacy results.

The ERG noted from the clinical study report of the CLEOPATRA trial that

I patients stopped treatment [ilij or trastuzumab (ffpatients stopped
treatment [

. The ERG agreed with the manufacturer that the incidence of
adverse events was similar in both treatment arms and that the estimates

of PFS were similar in relative and absolute terms.

The ERG discussed the indirect evidence provided by the manufacturer in
its submission for the comparison between docetaxel and paclitaxel. The
ERG noted that the manufacturer concluded that docetaxel has been
shown to have comparable efficacy and safety profile when compared
with paclitaxel but noted that the manufacturer did not conduct any formal
statistical analyses to support this statement. In contrast, the ERG noted
that the manufacturer based its conclusion on a descriptive indirect
comparison of 2 trials comparing trastuzumab plus a taxane in the
metastatic setting, and a head to head comparison of 3 weekly docetaxel
and weekly paclitaxel regimens in the adjuvant setting. The ERG reviewed
these studies and considered that extreme caution should be taken
because there were differences in terms of the patient populations in the
trials and because in the head to head comparison conducted in the
adjuvant setting, patients did not receive trastuzumab. It highlighted that in
1 study 98% of patients treated with trastuzumab plus paclitaxel or
paclitaxel alone had received prior adjuvant chemotherapy and 92% prior
hormonal therapy (Slamon et al. 2001); and in the other study 69% and
45% of patients treated with trastuzumab plus docetaxel or docetaxel

alone received prior adjuvant and hormonal therapy respectively (Marty et
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5.1

5.2

5.3

al. 2005). It also noted that all patients included in the head to head
comparison received prior chemotherapy (Sparano et al. 2008). In
contrast, 47% and 25% of patients received prior treatment with
chemotherapy and hormonal therapy respectively in the CLEOPATRA
trial. The ERG further noted that the manufacturer did not present safety
data for the comparison between docetaxel and paclitaxel and highlighted
that safety data from Sparano et al. (2008) showed that paclitaxel has
generally a more favourable safety profile than docetaxel in patients with
early breast cancer who received treatment in the adjuvant setting. The
ERG noted that naive indirect comparisons, such as these, have been
criticised for discarding the within trial comparison, increasing the risk of
bias and presenting estimates without a degree of uncertainty (such as

confidence intervals).

Comments from other consultees

The professional and patient groups agreed that the current management
of HER2 positive metastatic breast cancer was treatment with
trastuzumab and chemotherapy (often docetaxel). The professional
groups noted that in clinical practice the majority of patients would receive
neo/adjuvant trastuzumab, whilst in the trial it was only a minority of

patients who received trastuzmab in the neo/adjuvant setting.

The professional groups commented on the outcome measures in the
CLEOPATRA trial. They noted that the trial measured progression-free
survival and stated that this is an appropriate outcome. They commented
that because the trial restricted cross over between treatment arms PFS

outcomes should predict overall survival.

Patient groups highlighted that it was important to patients to have control
of disease progression and to have access to treatments that would
improve their quality of life allowing them to spend more quality time with
their friends and family. They stated further that patients are often willing

to experience significant side effects to gain control of the disease and
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5.4

5.5

6.1

hope for potential survival benefit, even of a few weeks or months.
Furthermore, as progression can be associated with a decrease in quality
of life, preventing progression delays the debilitating symptoms and
emotional distress and may allow patients to continue some aspects of
their normal daily life. The professional groups supported this statement,
noting that as there is no cure for the disease, controlling disease
progression can give patients a more positive outlook on their treatment
regimen and the course of their illness.

Patient groups highlighted that early clinical data from the CLEOPATRA
trial indicated improved PFS and overall survival results with pertuzumab,
and that the side effects experienced in the pertuzumab arm of the study
would be tolerable. They noted that improvements in overall survival by
only a few months or weeks is extremely important to these patients,

where life expectancy is significantly reduced due to disease progression.

Patient and professional groups noted that treatment with pertuzumab is
given at the same time as current standard therapy and therefore does
not need any additional hospital visits or venous access. The professional
groups however noted that pertuzumab delivery time would increase by at
least 1 hour. The professional groups commented further that pertuzumab
would be prescribed in secondary care, but could be delivered in primary

care or at home as is the case for trastruzumab.

Cost-effectiveness evidence

The manufacturer carried out a systematic review to identify published
economic evaluations in the use of pertuzumab plus trastuzumab and
docetaxel in comparison with trastuzumab plus docetaxel or paclitaxel for
treating HER2-postive metastatic breast cancer. Of the 10 publications
identified, none of them were considered relevant by the manufacturer
because they were not cost-effectiveness analyses and did not include

pertuzumab as an intervention.
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Manufacturer’s economic model

6.2

The manufacturer submitted a de novo economic analysis that assessed
the cost effectiveness of pertuzumab plus trastuzumab and docetaxel
compared with: placebo plus trastuzumab and docetaxel; and
trastuzumab and paclitaxel for treating people with HER2-positive
metastatic breast cancer who have not previously received chemotherapy
or HER2 therapy in the metastatic setting. The model was a partitioned
survival model with 3 states consisting of progression-free survival (PFS),
progressed disease and death (see figure 7). Data from the CLEOPATRA
trial were used to guide model inputs. The cost-effectiveness analysis was
conducted from an NHS and personal social services perspective, costs
and outcomes were discounted at 3.5% per annum and a lifetime time

horizon that equates to 25 years was used. The cycle length was 1 week.

Figure 7 Model structure

6.3

Progression

Free
Survival

Progressed
Disease

Source: Manufacturer’s submission, figure 13, page 106

All patients entered the model in the PFS state. Inputs in the model were

estimated using parametric survival functions for both PFS and overall
survival from the May 2012 analyses of the CLEOPATRA trial. The
proportion of patients in the PFS state was derived using the Kaplan-

Meier estimates observed in the trial and the proportion of patients in the
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6.4

progressed disease state was the difference between the proportion of
patients that were alive and the proportion of patients that were
progression-free. The progressed disease state represented the duration
from first treatment relapse until death and included the possible

sequence of remission and relapse of second line treatments.

PFS in the model was derived using the Kaplan-Meier estimates observed
in both treatment arms in the CLEOPATRA trial (data cut-off May 2012).
The manufacturer presented the Kaplan-Meier plots and cumulative
hazard plots to investigate the change in the hazard of progression over
time that guides the extrapolation of the observed data in the model. The
manufacturer noted that this method could guide both the extrapolation of
the baseline risk without the intervention and how the intervention arm
may differ from that baseline risk if further follow-up were available. The
manufacturer noted that for the placebo arm there were 2 distinct periods
of time with different constant linear hazards associated, these being the
hazard of progression which was steeper up to week 86 and then flatter
from week 87 onwards. The hazard of progression in the pertuzumab arm
seemed to be constant and linear over time and lower when compared
with the hazard of progression in the placebo arm. The manufacturer
investigated different scenarios based on the relatively stable hazard
observed in the placebo arm from week 87 onwards and the possibility to
use an exponential function when extrapolating these data in the model.

The 4 possible explanations investigated by the manufacturer were:

e Scenario 1: the flattening of the curve may be due to small number of
people at week 87 in the placebo arm and the steep part of the curve
may reflect the true hazard rate of people treated with placebo. This
scenario utilised the probability of remaining in PFS observed up to
week 86 and used an exponential function to extrapolate these data

onwards.
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e Scenario 2: the flattening of the curve is actually reflecting the true
probability of remaining in PFS for people in the placebo arm. This
scenario assumed that PFS in the placebo arm was composed of 2

different curves.

e Scenario 3: if people in the pertuzumab arm were followed up over a
longer period of time the curve would experience a flattening similar to
that seen in the placebo arm representing a separate clinically distinct
cohort of people in both treatment arms that responds better to
treatment than those in the steeper part of the curve. This scenario
applied the same weekly transition probability used to extrapolate the
flattened part of the placebo curve to the pertuzumab curve from week
117 onwards. The manufacturer mentioned that week 117 was
considered as a transition point from using Kaplan-Meier data and the
exponential tail in the pertuzumab arm because this was the point at
which the observed Kaplan-Meier data flattened slightly before rising
sharply, that is what would be expected to be seen if there were 2
clinically distinct cohorts of people in the arm.

e Scenario 4: if the flattening of the curve represents a separate clinically
distinct cohort of people that respond better to treatment than those in
the steeper part of the curve, then the treatment benefit associated with
pertuzumab would also be seen if people in the trial were followed for a
longer duration. In this scenario the manufacturer multiplies the hazard
rate observed on the flat part of the placebo curve by the hazard ratio
observed for the steep parts of both arms and used the relative
treatment effect associated with pertuzumab observed up to week 139

for the extrapolation onwards.

The manufacturer chose scenario 3 for the base case in its economic
model. It noted that based on its clinical experts’ advice, there was a
group of people that had a long-term response to treatment with

trastuzumab in clinical practice, and that it was clinically plausible that the
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6.5

addition of pertuzumab resulted in a longer duration of response
compared with trastuzumab. The manufacturer explored the rest of the
scenarios and alternative extrapolation approaches in its sensitivity

analyses.

Overall survival in the model was also derived using the Kaplan-Meier
estimates observed in both treatment arms in the CLEOPATRA trial (data
cut-off May 2012). The manufacturer also presented the Kaplan-Meier
plots and cumulative hazard plots to investigate the change in the hazard
of death over time that guides the extrapolation of the observed data in
the model. The manufacturer mentioned that the hazard of death in both
treatment arms appeared to be low for the first 8 months followed by an
increased but constant hazard that may be due to the exclusion criteria
preventing people who were at immediate risk of death from being
included in the trial. The manufacturer incorporated the hazards of death
in both treatment arms in the model using Kaplan-Meier data up to month
35 and used a constant hazard from that point onwards. The
manufacturer noted that the last concordance between the trend and the
observed data before the cumulative hazard plot became erratic was
observed at month 35. The manufacturer assessed the external validity of
these curves based on a registry of 523 people with HER2-positive
metastatic breast cancer between 2002 and 2009 in Munich (Germany)
and noted that the cumulative hazard plots indicated a constant linear
hazard that supported the use of the exponential distribution for
extrapolating the data. The manufacturer explored alternative

extrapolation approaches in sensitivity analyses.

Utility values

6.6

The manufacturer noted that there was no mapping function available to
transform the quality of life data collected from the CLEOPATRA trial to
utility values to be used in the model. The manufacturer therefore
conducted an update of a previous search carried out for NICE technology

appraisal guidance 263 (Bevacizumab in combination with capecitabine

National Institute for Health and Care Excellence 33 of 49

Premeeting briefing — Pertuzumab in combination with trastuzumab and docetaxel for treating HER2
positive metastatic or locally recurrent unresectable breast cancer

Issue date: July 2013



http://guidance.nice.org.uk/TA263



for the first-line treatment of metastatic breast cancer) to identify relevant

utility values that had been used in economic evaluations of treatments for
metastatic breast cancer. The manufacturer’s updated search identified
no new relevant studies. Utility values applied in the model were obtained
from a regression analysis detailed in a study (Lloyd et al. 2006) which
had been identified in the previous search and used in NICE technology
appraisal guidance 263. This study reported utility values obtained from
100 participants from the general population who were asked to value
different health states and adverse events associated with metastatic
breast cancer using the standard gamble technique. The manufacturer
calculated a treatment-specific weighted average for stable disease and
treatment response based on the overall response rate to apply it in the
PFS state in the model (see table 4). The manufacturer included
disutilities associated with grade 3, 4 and 5 severity of adverse events that
affected more than 2% of people in either treatment arm in the
CLEOPATRA trial and which were deemed to affect quality of life
according to clinical opinion. The utility decrement associated with febrile
neutropenia was applied only during treatment with docetaxel or paclitaxel
(see section 4.11). The manufacturer mentioned that clinical specialists
indicated that the utility values used in the model were conservative and
that they would expect to see a higher quality of life in the progressed
disease state. The manufacturer investigated the impact of varying utility

values in its sensitivity analysis.
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Table 4 Summary of utility values used in the economic model

Description State Utility
value

Treatment

Pertuzumab arm PFS — during docetaxel treatment 0.772
PFS — after docetaxel treatment 0.785

Control arm PFS — during docetaxel treatment 0.769
PFS — after docetaxel treatment 0.777

All treatments Progressed disease 0.496

Additional adverse events

Anaemia - -0.120

Peripheral neuropathy - -0.120

Source: Adapted from ERG's report, table 25, page 52

Resource use

6.7

The manufacturer also carried out an update of a previous literature
search conducted for NICE technology appraisal guidance 236 to identify
published studies of resource use. However, no relevant studies were
considered by the manufacturer to meet the inclusion criteria and
therefore resource use in the model was based on clinical guidelines,
previous NICE technology appraisals and advice from its clinical
specialists and health economist. The manufacturer used the distribution
of body weight of patients in the CLEOPATRA trial to derive the dosage of
trastuzumab, docetaxel and paclitaxel. Drug prices were taken from the
‘British National Formulary’ (BNF 65" edition) and the Commercial
Medicines Unit 2012 electronic Market Information Tool (CMU eMIT). The
manufacturer assumed in its base case that any unused drug in a vial was
wasted. Administration costs were obtained from NHS Reference costs
2011/12 and the associated pharmacy time was assumed to be 12

minutes (see table 5).
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Table 5 Cost of treatments

6.8

National Institute for Health and Care Excellence

Items Pertuzumab | Trastuzumab Docetaxel Paclitaxel
Technology £2,395 £407.4 £20 £7.00
costs (420 mg vial) (150 mg vial) (80 mg vial) | (100 mg vial)
£5 £6.30
(20 mg vial) | (30 mg vial)
Administration £248 £248 £248 £248
cost (first)
Administration
cost £197 for all subsequent administrations
(subsequent)
Pharmacy cost | £9.40 \ £9.40 \ £9.40 \ £9.40

Source: adapted from manufacturer’'s submission, table 27, page 142

The weekly costs of second line treatments were applied to the
progressed disease state in the model (see table 6). The manufacturer
used patient level data from the CLEOPATRA trial to estimate time to off-
treatment using Kaplan-Meier curves to determine the proportion of
patients receiving pertuzumab plus trastuzumab and docetaxel or
trastuzumab plus docetaxel each week of the model. Costs for the second
line treatment with vinorelbine and capecitabine were obtained from the
CMU eMIT database and the BNF. These costs were applied for 4.3
months based on a study (Cameron et al. 2008) in which people with
metastatic breast cancer whose disease had progressed following
treatment with trastuzumab were treated with capecitabine. The
manufacturer noted that death had not been accounted for in the
calculation of these costs and therefore there was likely to be an
overestimation of the cost of second line treatment. Costs and
assumptions for supportive and palliative care are summarised in table 6.
Costs associated with adverse events which occurred at grade 3, 4 or 5
severity in more than 2% of patients from the CLEOPATRA trial were
incorporated into the analysis. NHS reference costs were utilised and all
adverse events were assumed to occur in week 1 of the model and so
were not discounted. The manufacturer assumed that patients receiving

trastuzumab plus docetaxel and patients receiving trastuzumab plus
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paclitaxel had the same toxicity profile and therefore the same costs

associated with adverse events were applied.

Table 6 Costs for supportive and palliative care

Health states Iltems Frequency Unit cost (£) Total Cost (£)
Progression- Community Nurse 20 mins every | 61 (per hour) 40.66
free survival (home visit) 2 weeks
best supportive  |"Gp Contact 1 every month | 36 (per patient 36.00
care (surgery visit) contact lasting
11.7 mins)
Clinical Nurse 1lhr every 81 (per hour of 81.00
Specialist month client contact)
Total Monthly Cost _ ) 157.66
Social worker lhr once 54 (Client -
related work)
Cardiac Assessment | 1 every 3 238/84 -
(MUGA/ECHO) months (30%/70%)
=130.20
Outpatient CT scan 1 scan once 125 -
Consultant 1 visit once 113 -
outpatient visit
Post Community Nurse 20 mins every | 61 (per hour) 40.66
progression (home visit) 2 weeks
survival best
supportive care | GP Contact 1 every month | 36 (per patient 36.00
(surgery visit) contact lasting
11.7 mins)
Clinical Nurse 1hr every 81 (per hour of 81.00
Specialist month client contact)
Total Monthly Cost | - - 157.66
Dose Frequency Weekly cost
(E)
Progressed Vinorelbine 25 Once weekly 17.71
disease: mg/m? loading dose | (first three
Second line weeks)
treatment Costs  "y/inorelbine 30 Once weekly 21.25
mg/m? maintenance | (subsequent
dose weeks)
Capecitabine 1250 Twice daily for 134.98 (during
mg/m2 14 days treatment
followed by a weeks)
7-day rest
period
End of life care
cost 3,608.69

Source: adapted from manufacturer’'s submission tables 28 and 29, pages
148 and 149
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Base-case results

6.9 The manufacturer’s base-case results presented an incremental analysis

showing that

. ' base-case results estimated

that adding pertuzumab to trastuzumab and docetaxel provided an
additional [} life years and 0.83 quality-adjusted life years (QALYS).
These benefits were achieved with an incremental cost of £}
resulting in an incremental cost-effectiveness ratio (ICER) of £|jJili] per
QALY gained for pertuzumab plus trastuzumab and docetaxel compared
with trastuzumab and docetaxel alone. The base-case results, as

presented in the manufacturer’'s submission, are summarised in table 7.

Table 7 Manufacturer’s base-case results

Technologies Total Total Total Incremental | Incremental | Incremental | ICER
costs (E) | LYG QALYs costs (£) LYG QALYs (E/(QALY)

Trastuzumab

and docetaxel - - - I I -

Trastuzumab

and paclitaxel - - - - I 0 -

Pertuzumab,

trastuzumab - - - - - 0.833 -

and docetaxel '

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; Dominated, was more
expensive and less effective than a combination of two other treatments.
Source: Manufacturer’s submission, table 39, page 158

Sensitivity analyses

6.10 The manufacturer undertook sensitivity analyses to explore the impact of
changes in the base-case assumptions in the ICER. Results showed that
the model was most sensitive to assumptions around the extrapolations of
PFS and overall survival. When parametric distributions were applied to
the Kaplan-Meier curves for the extrapolation of PFS data in the model,
the ICERs ranged from £jJjij to £l per QALY gained applying a
log-normal and a gamma distribution respectively. When parametric
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6.11

distributions were explored for the overall survival data, the ICERs ranged
between £jlj to £l per QALY gained using an exponential and a
gamma distribution respectively. The manufacturer investigated which
parametric function had the best fit to the Kaplan-Meier data and found
that the distributions which provided the best fit were the log-logistic for
the PFS data (ICER of £l per QALY gained) and the gamma for the
overall survival data (ICER of £l per QALY gained). The model was
also sensitive to the assumption of first-line treatment duration, the utility
values in PFS (after docetaxel treatment) and progressed disease states,
and health and costs discount rates. The manufacturer also investigated
the different assumptions for extrapolating PFS data in different scenario
analyses (see section 6.4). The resulting ICERs were £jjjjjl} £
and £l per QALY gained for scenarios 1, 2 and 4 respectively.

The manufacturer also undertook probabilistic sensitivity analyses to
explore uncertainty around the parameters in the model. The probability of
pertuzumab plus trastuzumab and docetaxel being cost effective
compared with trastuzumab and docetaxel alone at a threshold of £30,000
per QALY gained was 0.0%. The manufacturer concluded that the key
drivers of the cost-effectiveness results were the cost of pertuzumab, the
long term projection of PFS and overall survival data and the utility values

used.

ERG comments and exploratory analysis

6.12

The ERG agreed with the manufacturer that no cost-effectiveness studies
of pertuzumab had been published and considered that the
manufacturer’'s model structure was appropriate to describe the decision
problem, was easy to understand and correctly implemented. However,
the ERG highlighted that during clarification the manufacturer did not
provide alternative survival analyses from the CLEOPATRA trial, and that
the available data appeared to suffer from systematic bias because of
censoring for the last trial observation date. The ERG noted that in the

absence of these requested data it has been unable to offer alternative
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6.13

interpretations of the PFS, overall survival, time to off treatment and post-
progression survival results in relation to long-term projection of survival

gains.

The ERG highlighted that the main criticism of the submitted model was
the methods for projecting overall survival data in the model and noted
that the overall survival data were not mature. The ERG noted that when
censoring time-to-event data it is usual to base it on the last trial
observation and that this has the effect of underestimating the time many
patients were at risk in the latter stages of the trial while still counting
deaths right up to the termination date, so that the mortality rate (deaths /
time at risk) is artificially exaggerated. The ERG used the overall survival
data from the Munich registry to support its assumption that the
manufacturer’'s methods for projecting overall survival in the model are
subject to bias as it can be seen that the stable trend of overall survival in
the Munich registry data is crossed by the overall survival results of the
placebo arm at the end of the CLEOPATRA trial period (see figure 8).
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Figure 8 Comparison of CLEOPATRA overall survival cumulative hazard data

(censoring at last observation date) with Munich registry data
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Source: ERG’s report, figure 8, page 63

The ERG further noted that in the manufacturer’'s model JJj of the life
years gained and JJJj of the discounted QALY gained occurred in the post-
progression state. However, the ERG highlighted that there was
I
and considered the manufacturer’s approach for projecting long-term
survival assuming a higher risk of death in the placebo arm compared with
the pertuzumab arm to be inappropriate (see figure 9). The ERG rejected
the parametric projections and applied the mortality trend from the Munich
registry in both arms in the model. This change reduced the post-
progression survival gain from ] months as estimated by the
manufacturer to less than [JJli]. The resulting ICER was £JJjili} per
QALY gained. The ERG also estimated overall survival using the PFS
estimates and adjusting them for any difference in the proportion of

patients dying before disease progression. Specifically, it used the
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estimated PFS gain and added to it the additional benefit post progression
due to the small difference between the 2 treatment arms in the proportion
of patients still alive following disease progression and assumed that the
long-term post-progression hazard is the same in both arms. This
approach reduced the overall survival gain from [JJff months to Jf months
and the discounted QALY gain from 0.83 to 0.45. The result of this
analysis was an increase in the ICER to approximately £]JJili] per QALY
gained (see table 8).

Figure 9 Kaplan-Meier plots for post-progression survival in the CLEOPATRA

trial

BSource: ERG’s report, figure 10, page 66

6.15 The ERG noted that the manufacturer did not include any subgroup
analyses in the model despite the differences in the clinical results for
some subgroups. The ERG noted that the manufacturer provided in its
clarification response its discussion with the Committee for Medicinal
Products for Human Use and additional time-to-event analyses for
subgroups although the manufacturer did not use the method requested
by the ERG. The ERG examined the Kaplan-Meier analyses for the
subgroups of patients with visceral and non-visceral disease (see figure
10).

In addition the ERG noted that the

. The ERG noted that these results
suggest that
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I The ERG suggested that if

Figure 10 Kaplan-Meier cumulative hazard plots for PFS for subgroups of

patients with visceral and non-visceral disease in the CLEOPATRA trial

6.16

6.17

Source: ERG’s report, figure 9, page 64

The ERG agreed with the manufacturer that the addition of pertuzumab to
trastuzumab and docetaxel resulted in an increase in PFS but considered
that there was uncertainty around the size of this gain because of the bias
shown in the final part of the PFS curve. The ERG conducted an
exploratory analysis applying long-term linear hazard trends to both arms
in the model from day 600 onwards. This analysis reduced the mean

undiscounted PFS gain from [Jf months to [} months.

The ERG noted that the dose for the drugs used in the model were in line
with their marketing authorisations but highlighted that capecitabine is
routinely administered at a dose of 1000mg/m? in the UK. The ERG
identified a number of minor errors in the model: errors in the formula for
the estimation of utility values; the method for adjusting the dose of
chemotherapy based on body surface area and weight of the patients; the
sources for the calculation of chemotherapy acquisition and administration
costs; inconsistencies between the incidence of adverse events shown in
the CLEOPATRA clinical study report and those shown in the
manufacturer’'s submission and the model; and the source of some
adverse events costs. The ERG noted that treatment doses for
trastuzumab, docetaxel and paclitaxel were calculated based on individual
body weight and body surface area of the patients in the CLEOPATRA
trial. The ERG highlighted that there were wide differences in body weight
and body surface area for patients depending on the region and
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considered that using the average characteristics of the patients in the
CLEOPATRA trial was underestimating the doses that patients would
receive in UK. The ERG used published survey estimates for England and
Wales to calculate the doses needed and also used different sources for
the acquisition costs of the drugs. These changes increased the ICER by
less than £jJ] per QALY gained. It was also noted that there was a coding
error in the manufacturer’'s model related to the probabilistic sensitivity
analysis when using the exponential distribution and that therefore all
probabilistic sensitivity analyses using this distribution were not valid. The
ERG conducted additional analyses to correct for these errors (see table

8) and concluded that the impact on the ICER was limited.

Table 8 Revised ERG’s results

Trastuzumab + docetaxel Pertuzum(?g:e:raisetluzumab * Incremental
. Survival® Therapy Survival® Survival® ICER ICER
Adjustment Cost (months) QALYS cost (months) QALYS (months) Cost QALYS (E/IQALY) change
ooralBee | mmm | ;| . I (| N | oo | 1
ERGuilty | gy | gy | BN | EEE | N | BN | B | EEN | oxs | NN -
S I = | . i B | N | BN |os: | N |
ERGchemo | | B | . ] | B | BN | os: | NN |
Munich
survival [ | [ [ | [ [ B | 042 | EEE ]
estimates
Revised base
case
uding ar | I ] [ ] ] [ [ B | o [ [
amendments

ICER=incremental cost-effectiveness ratio; QALY=quality adjusted life year
# survival is undiscounted, all other figures are discounted

7.1

National Institute for Health and Care Excellence

Source: Adapted from ERG’s report, table 36, page 71

End-of-life considerations

For treatments to be considered as life-extending, end of life treatments,

they must be indicated for patients with a short life expectancy (less than
24 months), offer an extension to life (normally of at least an additional

3 months) and be licensed for a small patient population (less than 7000
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for all licensed indications). Treatment with pertuzumab does not meet all

the criteria for consideration as a life-extending, end-of-life treatment.

7.2 The manufacturer noted that the majority of people with HER2-positive
metastatic breast cancer are women with an average age at diagnosis of
55 years and that with current treatments, 50% of women die within 3
years of developing metastatic disease. The manufacturer noted that
median survival in patients who receive treatment with trastuzumab plus
docetaxel in the CLEOPATRA trial was 37.6 months. The manufacturer
highlighted that this means that HER2-positive metastatic breast cancer is
associated with a significant burden of illness and that women with the
condition die approximately 30 years earlier than an equivalent healthy
woman (ONS Interim Life Tables 2008-2010). The manufacturer further
noted that this premature death has a significant impact upon society
because family will lose a key contributor to household income and to
informal care of both children and elderly parents, and also a key
influencer upon their children’s future development. The manufacturer
noted that the society places a preference upon QALYs gained by people
with a high burden of illness and that this preference is not captured in the
QALY calculation either by the use of the end of life criteria specified by
NICE for appraising life-extending, end of life treatments. The

manufacturer highlighted that there is a significant need for new
treatments that extend the lives of women with HER2-positive metastatic

breast cancer because it is an incurable disease.
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Criterion

Data available

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

The manufacturer noted that median survival in
patients who receive treatment with trastuzumab plus
docetaxel in the CLEOPATRA trial was 37.6 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 manufacturer noted that in the CLEOPATRA
trial, at the time of the second interim analysis (May
2012) median overall survival had not been reached
in the pertuzumab arm and median overall survival
was 37.6 months in the control arm, resulting in a
statistically significant increase in median overall
survival (HR 0.66, 95% CI 0.52 to 0.84, p=0.0008).

The manufacturer estimated in its economic model a
difference of [ months in overall survival favouring
pertuzumab plus trastuzumab and docetaxel
compared with tratuzumab plus docetaxel based on
the CLEOPATRA trial.

The ERG estimated this overall survival gain to be [J|j
months based on CLEOPATRA trial and trends
observed in the Munich registry data.

The ERG also estimated overall survival using the
PFS estimates and adjusting them for any difference
in the proportion of patients dying before disease
progression, and assuming the same long-term post-
progression hazard in both arms. This approach
reduced the overall survival gain from months to
[l months

The treatment is licensed or
otherwise indicated for small patient
populations

In 2010, there were 44,226 people diagnosed with
breast cancer and over 10,000 people died in
England and Wales. It has been estimated that 5% of
women initially presenting with breast cancer have
locally advanced disease or distant metastases.
Approximately 20-30% of people with metastatic
breast cancer have HER2-positive tumours

The manufacturer estimated that there are 2336
people with HER2-positive metastatic breast cancer
(Roche commissioned analysis of the IMS Oncology
Analyser (UK MAT Quarter 2 2012 — Nov 2012) of
which 2058 people are eligible for treatment with
pertuzumab per annum (Proportion of people
receiving trastuzumab who are suitable for treatment
— Roche Data July 2011).

8 Equalities issues

8.1 No equality issues were identified during scoping consultation or in the

evidence submitted.
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9 Innovation

9.1 The manufacturer stated that pertuzumab significantly improves outcomes
of people with HER2-positive metastatic breast cancer and mentioned that
this innovation is demonstrated in the CLEOPATRA trial with a greater
proportion of people responding to treatment, a statistically significant
increase in median progression-free survival and a statistically significant
increase in median overall survival. Pertuzumab offers a HER2 blockade
and, when used with docetaxel, results in the inhibition of signalling
pathways essential for tumour growth. Therefore, the manufacturer
considered that pertuzumab provides an innovative step-change in the
management of HER2-positive metastatic breast cancer.

Authors

Pilar Pinilla-Dominguez and Melinda Goodall
Technical Lead(s)

Joanna Richardson
Technical Adviser

with input from the Lead Team (Sharon Lamont and Adrian Griffin).
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Appendix A: Supporting evidence

Related NICE guidance

Published
e Advanced breast cancer: diagnosis and treatment. NICE clinical guideline 81
(2009).

e Trastuzumab for the treatment of advanced breast cancer. NICE technology

appraisal guidance 34 (2002).

e Bevacizumab in combination with a taxane for the first-line treatment of metastatic

breast cancer (replaces NICE technology appraisal guidance 147). NICE

technology appraisal guidance 214 (2011).

e Lapatinib or trastuzumab in combination with an aromatase inhibitor for the first-

line treatment of metastatic hormone-receptor-positive breast cancer that

overexpresses HER2. NICE technology appraisal guidance 257 (2012).

e Bevacizumab in combination with capecitabine for the first line treatment of

metastatic breast cancer. NICE technology appraisal guidance 263 (2012).

Under development

NICE is developing the following guidance (details available from www.nice.org.uk):

e Trastuzumab emtansine for treating unresectable metastatic HER2-positive breast

cancer after treatment with trastuzumab and a taxane. NICE technology appraisal.
August 2014

NICE pathways

e There is a NICE pathway on advanced breast cancer overview, which is available
from http://pathways.nice.org.uk/pathways/advanced-breast-cancer.
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Appendix B: European public assessment report

The European public assessment report for pertuzumab was published on 4 March
2013 and is available from:

http://www.ema.europa.eu/emalindex.jsp?curl=pages/medicines/human/medicines/0
02547/human med 001628.jsp&mid=WC0b01ac058001d124
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Executive summary

HER2-Positive metastatic breast cancer

Each year approximately 2,000 people in the United Kingdom (UK) die of
HER2-positive metastatic breast cancer. The majority of the people diagnosed
are women, with an average age at diagnosis of 55 years (Marty 2005,
Baselga 2012).

With current treatments, 50% of women die within three years of developing

metastatic disease.

The premature death of women with HER2-positive metastatic breast cancer
has a significant impact upon society. A family will lose a key contributor to
household income, a key contributor to informal care of both children and

elderly parents and a key influencer upon their child’s future development.

The primary objective of the management of HER2-positive metastatic breast
cancer is to extend the person’s length of life, whilst maintaining or improving

quality of life — people with meastatic disease are unlikely to be cured.

There is a significant need for new treatments that extend the lives of women
with HER2-positive metastatic breast cancer.

The current treatment algorithm

It is currently standard clinical practice to administer first line treatment with
trastuzumab (Herceptin®) in combination with a taxane (docetaxel or
paclitaxel) — a form of chemotherapy. Trastuzumab was NICE recommended
for use in HER2-positive metastatic breast cancer in NICE TA34 (2002).

When first developed trastuzumab was regarded a step-change in the
treatment of HER2-positive metastatic breast cancer. The addition of
trastuzumab to docetaxel was demonstrated to increase the duration of
median time to progression by 5.5 months (p=0.0001) and overall survival by

8.5 months (p=0.0325) (Marty 2005). A substantial survival gain considering
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over 50% of people in the study control arm crossed over to receive

trastuzumab upon disease progression.

Despite the improvement provided by trastuzumab approximately 50% of
people with the disease will relapse within 12 months (Marty et al 2005) and
50% will be dead 3 years following diagnosis with metastatic disease (Swain
2012).

Pertuzumab is a step-change in the treatment of HER2-positive
metastatic breast cancer

The addition of pertuzumab (Perjeta®) to trastuzumab and docetaxel in the
first line treatment of HERZ2-positive metastatic breast cancer has been
studied in a large, multinational phase Il randomised controlled trial (RCT)
(CLEOPATRA). A primary analysis of the study was conducted on 13 May
2011 with further analysis conducted on 14 May 2012.

This study demonstrates the addition of pertuzumab to the current standard of
care results in a significant increase in overall survival (HR 0.66; CI 0.52, 0.84,
p=0.0008), a significant increase in progression free survival (HR 0.69; CI
0.58, 0.81, p <0.0001) and a substantial improvement in response rates (over

80% of patients respond to pertuzumab combination therapy) (Swain 2012).

This efficacy gain is larger than that observed following the introduction of
trastuzumab (Herceptin) — a treatment widely regarded as one of the biggest
advances in the treatment of cancer. It represents a significant step forward
for women with HER2-positive metastatic breast cancer, their families and for
all those affected by the premature death of a woman with HER2-positive
metastatic breast cancer.

Whilst median survival has been observed for patients in the control arm of
the CLEOPATRA study (37.6 months) median survival for those receiving
pertuzumab has not yet been observed. Over fifty percent of people
randomised to pertuzumab were still alive at the point of data cut-off.
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Modelling of the CLEOPATRA data suggests the median survival benefit
associated with pertuzumab is likely to be between 12 and 16 months. A gain
of this magnitude is comparable to that observed following the introduction of
trastuzumab in the Marty 2005 study (in which a 14.6 month median overall
survival gain was observed in patients who did not crossover to trastuzumab
upon disease progression). A gain this large is likely to be highly valued by

women affected by HER2-positive metastatic breast cancer.
Mode of Action

The aggressive nature of HER2-positive breast cancer is partly due to the
activation of the receptor binding to other HER receptors, a process known as
dimerisation. This leads to increased proliferation of tumour cells and disease
progression. Activation of HER2 by HERS3 is particularly potent.

Pertuzumab is first in a new class of targeted cancer treatments called “HER2
dimerisation inhibitors”. Pertuzumab is a monocloncal antibody that binds to
HER2 receptors on the surface of tumours and prevents HER2 dimerising with
other members of the HER family (HER1, HER3 and HER4). This results in

the inhibition of signalling inside the cell which leads to tumour growth.

The combination of pertuzumab with trastuzumab, leads to a more
comprehensive block of the signalling pathway. As a result there is reduced

tumour proliferation and improved patient outcomes.
Safety

Pertuzumab is well tolerated. The incidence of adverse events of diarrhoea,
rash, mucosal inflammation, febrile neutropenia, and dry skin was higher in
the pertuzumab, trastuzumab and docetaxel arm compared with the
trastuzumab and docetaxel arm. In contrast peripheral edema and
constipation were more common in the trastuzumab and docetaxel arm.
These side effects are similar to those observed with treatment with
trastuzumab. They commonly occur in oncology, are generally manageable,

and are typically not associated with increased mortality.

Specification for manufacturer submission of evidence Page 7 of 177





License

Pertuzumab is additive to the current standard of care (trastuzumab in
combination with a taxane) and is administered intravenously once every
three weeks. The initial dose of pertuzumab is 840 mg, followed by
maintenance doses of 420 mg. Treatment with pertuzumab is continued until
disease progression or unmanageable toxicity. The list price of one 420 mg
vial is £2,395. On the basis of the results observed in CLEOPATRA,
pertuzumab was granted European marketing authorisation in March 2013 for
use in combination with trastuzumab and docetaxel in adults with HER2-
positive metastatic or locally recurrent unresectable breast cancer, who have
not received previous anti-HER2 therapy or chemotherapy for their metastatic

disease.
Cost-effectiveness

A cost utility analysis was conducted in order to evaluate the cost
effectiveness of pertuzumab, trastuzumab and docetaxel compared with
trastuzumab and docetaxel or trastuzumab and paclitaxel, in people with first

line HER2-positive metastatic breast cancer.

The analysis was based on a three state partitioned survival model
(progression-free survival, progressed disease, and death). The model took
an England and Wales NHS PSS perspective, a 3.5% discount rate per
annum for costs and QALYSs, a 25 year time horizon, a one week cycle length
and a half cycle correction where appropriate. Resource use in each health
state was based on NICE Clinical Guideline on Advanced Breast Cancer
(NICE CG81, 2009). Costs were taken from BNF 65, PSSRU 2012 and NHS
references costs 2011/12. The utilities were based on a study by Lloyd et al
(2006). The Lloyd mixed model analysis hasbeen applied in numerous NICE
Technology Appraisals in this disease area (TA 257, TA 263, ID538).

The latest available data set from 14 May 2012 is used in the economic
model. As the survival data observed is not complete, it was necessary to
apply parametric extrapolation in order to derive mean survival with and

without the intervention. In line with best practice in extrapolation, modelling
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was informed via interpretation of the CLEOPATRA cumulative hazard plots,
consultation with clinical and modelling experts (including a member of an
ERG involved in the critique of manufacturer submissions) and validated
through comparison with external data (see Section 8.2.1). The model has

strong face validity when compared with the data available.

In order to inform the comparison of trastuzumab in combination with
paclitaxel compared with pertuzumab in combination with trastuzumab and
docetaxel, a search of the literature was undertaken and clinical experts were
consulted. In light of the evidence demonstrated in Slamon et al, 2001, Marty
et al, 2005 and Sparano, 2008, the opinion of clinical experts and the
Appraisal Committee conclusion in TA 214, it is assumed the control arm of
the CLEOPATRA study represents the outcomes that would be observed for
people treated with trastuzumab in combination with weekly paclitaxel. The

base-case cost-effectiveness results are presented in Table 1 and Table 2.

Specification for manufacturer submission of evidence Page 9 of 177





Table 1 Base-case cost-effectiveness results

Pertuzumab,
Trastuzumab Trastuzumab
trastuzumab and .
and docetaxel and paclitaxel
docetaxel

Technology acquisition cost | | NS I I
Other costs I I I
Total costs I I I
Difference in total costs I I I
LYG I I I
LYG difference I I I
QALYs I I I
QALY difference N/A 0.833 0.833
ICER I I I
LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-
effectiveness ratio.

Table 2 Incremental cost-effectiveness results

Technology Total Total | Inc. cost Inc. ICERS Inc. analysis
(and cost QALY QALY versus

comparators) baseline (A)

Trastuzumab
and
docetaxel (A)

Trastuzumab
and
paclitaxel

Pertuzumab,
trastuzumab
and
docetaxel

I
0533 | N | N

144
nnn
144

QALY, quality-adjusted life year; ICERs, incremental cost-effectiveness ratios.

The results indicate that treatment with trastuzumab and paclitaxel is
dominated, that is, is more expensive and less effective than a combination of
two other single-agent treatments (trastuzumab and docetaxel). Pertuzumab,
trastuzumab and docetaxel compared with trastuzumab and docetaxel, is
associated with an incremental cost effecitveness ratio (ICER) of || Gz
per QALY gained. Extensive deterministic sensitivity analyses were conducted
— in each of these the ICER remained above ||l per QALY gained.

These analyses indicate that the key drivers of the model are the cost of
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pertuzumab, the long term projection of progression-free survival and overall

survival and the utility values used. When the list price of pertuzumab is

discounted by | set to I per vial), the ICER remains
above [ per QALY gained.

A 5,000 simulation probabilistic sensitivity analysis was conducted in order to
evaluate the uncertainty associated with the base-case estimate. The
probabilisitic sensitivity analysis (PSA) indicates that pertuzumab has a 0%
chance of being cost-effective at a threshold of £30,000 per QALY gained at

the list price.
Conclusion

Pertuzumab offers a substantial gain in survival to a group of women with life
threatening disease and an extremely poor prognosis. This gain is of prime
importance to women with HER2-positive metastatic breast cancer, their

families and society as a whole.

Pertuzumab is unlikely to be considered as being a ‘cost-effective’ use of NHS

resources using NICE’s current methods and cost-effectiveness thresholds.
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Section A — Decision problem

1 Description of technology under assessment

1.1 Give the brand name, approved name and, when appropriate,
therapeutic class. For devices, provide details of any different

versions of the same device.

Perjeta®, pertuzumab, antineoplastic agent, humanised monoclonal antibody,
HERZ2 dimerisation inhibitor, ATC code: LO1XC13.

1.2 What is the principal mechanism of action of the technology?

The human epidermal growth factor receptor (HER) family consists of four
receptors (HER 1, 2, 3 and 4) which are found on the surface of cells. The
receptors mediate cell growth, differentiation and survival (Sundaresan et al
1991; Yarden and Sliwkowski 2001).

Some breast cancers overexpress HER2 leading to the formation of HER2-
containing pairs of receptors (called dimers) on the surface of cells. These
dimers activate multiple signalling pathways within the cells resulting in an
increase in their proliferation and a reduction in cell death. HER2:HER3 is the
most potent receptor that drives tumour growth. Dimerisation of these two
receptors leads to activation of cell proliferation and cell survival pathways
(Jones et al 2006). Overexpression of HER2 is associated with more
aggressive disease when compared with breast cancers that do not
overexpress HER2 (Ross et al 2009).

Pertuzumab is the first in a new class of targeted cancer treatments called
HER2 dimerisation inhibitors. By binding to HER2 receptors, pertuzumab
prevents HER2 receptors dimerising with other members of the HER family.
This results in the inhibition of signals that are essential for tumour growth.
The mechanism of action of pertuzumab is complementary to that of
trastuzumab which binds to a different domain of HER2 preventing receptor

cleavage and associated signalling from activated receptor fragments. In
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addition pertuzumab and trastuzumab both stimulate cell death by the

activation of antibody-dependent cellular cytotoxicity.

1.3 Does the technology have a UK marketing authorisation/CE
marking for the indications detailed in this submission? If so,
give the date on which authorisation was received. If not, state
current UK regulatory status, with relevant dates (for example,

date of application and/or expected approval dates).

A marketing authorisation for “use in combination with trastuzumab and
docetaxel in adults with HER2-positive metastatic or locally recurrent
unresectable breast cancer, who have not received previous anti-HER2
therapy or chemotherapy for their metastatic disease” was received in March
2013.

1.4 Describe the main issues discussed by the regulatory
organisation (preferably by referring to the [draft] assessment
report [for example, the EPAR])). If appropriate, state any
special conditions attached to the marketing authorisation (for
example, exceptional circumstances/conditions to the

marketing authorisation).

Two potential issues were discussed by the Committee for Medicinal Products
for Human Use (CHMP).

The first issue relates to the treatment history of participants in the pivotal
CLEOPATRA trial. In CLEOPATRA a minority of participants received prior
treatment with trastuzumab in the adjuvant setting. In current clinical practice
trastuzumab is standard of care for the treatment of HER2-positive early
breast cancer. The CHMP therefore questioned whether the population in
CLEOPATRA were representative of people with HER2-positive metastatic
breast cancer in clinical practice. Roche responded highlighting the rationale
for the relatively low use of trastuzumab was reflective of the timing of trial
recruitment and the global nature of the study. In the EU, trastuzumab was
licenced for adjuvant use in mid-2006 and to be eligible for entry into

CLEOPATRA participants had to complete any adjuvant treatment (typically
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one year) and then have a disease-free interval of a minimum one year before
relapse. Consequently, during the recruitment period (February 2008 — July
2010) there were relatively few eligible European participants who had
received trastuzumab in the early breast cancer setting. Moreover, during the
same time period, in some other regions of the world trastuzumab was
unavailable. Following this response, and the comparable efficacy of
pertuzumab in the trastuzumab naive/trastuzumab experienced population,
the CHMP concluded the evidence established the efficacy of pertuzumab in

both groups.

The second issue considered by the CHMP was the hypothesis that
pertuzumab is less efficacious in people with non-visceral disease compared
to those with visceral disease. This issue was raised by the CHMP because
the point estimate for the progression-free survival hazard ratio observed in
the CLEOPATRA trial for the non-visceral disease subgroup was not as
favourable as observed in the visceral disease subgroup. Roche responded
to this question highlighting the small sample size in this patient population,
the low event rate associated with this better prognosis population, the
difficulties in measuring disease progression, and the wide confidence
intervals surrounding this point estimate. The CHMP concluded the license for
pertuzumab should not be restricted based on visceral disease status.

Both issues will be discussed in further detail in Section B of this submission.

15 What are the (anticipated) indication(s) in the UK? For devices,
provide the (anticipated) CE marking, including the indication

for use.

Pertuzumab is indicated for use in combination with trastuzumab and
docetaxel in adults with HER2-positive metastatic or locally recurrent
unresectable breast cancer, who have not received previous anti-HER2

therapy or chemotherapy for their metastatic disease.

1.6 Please provide details of all completed and ongoing studies
from which additional evidence is likely to be available in the

next 12 months for the indication being appraised.
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Table 3 Additional evidence available within next 12 months

Status Details

Completed (Final CLEOPATRA (W020698) - Phase lll, randomised, double-
overall survival data- blind, placebo-controlled, multicentre international clinical trial
cut expected to be to evaluate pertuzumab in combination with trastuzumab and
available mid 2014) docetaxel compared with trastuzumab in combination with

docetaxel in people with previously untreated HER2-positive
metastatic breast cancer.

Ongoing PERUSE (M0O28047) - Multicentre, open-label, single-arm
study of pertuzumab in combination with trastuzumab and a

(Safety data expected taxane for the first line treatment of people with HER2-positive
Q3/4 2013) )

advanced (metastatic or locally advanced) breast cancer.
1.7 If the technology has not been launched, please supply the

anticipated date of availability in the UK.
Pertuzumab has been available in England and Wales from March 2013.

1.8 Does the technology have regulatory approval outside the

UK? If so, please provide details.

Pertuzumab was approved in the USA by the Food and Drug Administration
(FDA) in June 2012, Switzerland in August 2012 and Mexico in September
2012. These approvals were for the same indication set out in section 1.5.

1.9 Is the technology subject to any other form of health
technology assessment in the UK? If so, what is the timescale

for completion?

A Scottish Medicines Consortium (SMC) appraisal of pertuzumab will begin in

May 2013. Advice is expected to be issued in September 2013.

1.10 For pharmaceuticals, please complete the table below. If the
unit cost of the pharmaceutical is not yet known, provide
details of the anticipated unit cost, including the range of

possible unit costs.
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Table 4 Unit costs of technology being appraised

Pharmaceutical formulation

Concentrate for solution for infusion.

Acquisition cost (excluding VAT)

£2,395 per 420 mg vial.

Method of administration

Intravenous Infusion.

Doses

Loading dose of 840 mg followed by a
three-weekly maintenance dose of 420
mg.

Dosing frequency

Every three weeks.

Average length of a course of treatment

This will be evaluated formally in
economic modelling. Median duration of
treatment with pertuzumab in the
CLEOPATRA study was 18.1 months
(Baselga, 2012).

Average cost of a course of treatment

This will be evaluated formally in
economic modelling.

Anticipated average interval between
courses of treatments

A person with HER2-positive metastatic
breast cancer will receive only one
course of treatment with pertuzumab.

Anticipated number of repeat courses of
treatments

A person with HER2-positive metastatic
breast cancer will receive only one
course of treatment with pertuzumab.

Dose adjustments

Dose reductions are not recommended.

1.11

For devices, please provide the list price and average selling

price. If the unit cost of the device is not yet known, provide

details of the anticipated unit cost, including the range of

possible unit costs.
Not applicable.

1.12

Are there additional tests or investigations needed for

selection, or particular administration requirements for this

technology?

It is standard clinical practice to test the HER2 status of the tumours of people
with breast cancer at the point of primary diagnosis (NICE CG80 and CG81).
No additional tests are required to diagnose people for treatment with a

pertuzumab based regimen, or prior to the administration of pertuzumab.

1.13 Is there a need for monitoring of patients over and above

usual clinical practice for this technology?
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Minimal additional monitoring is required.

According to the summary of product characteristics, the assessment of left
ventricular ejection fraction (LVEF) should take place prior to initiation of
pertuzumab and every three cycles of treatment (every 9 weeks). This is
marginally more frequent than LVEF monitoring required with treatment with

trastuzumab (every four cycles or 12 weeks).

1.14 What other therapies, if any, are likely to be administered at
the same time as the intervention as part of a course of

treatment?

Pertuzumab is indicated for use in combination with trastuzumab and

docetaxel.

Trastuzumab is recommended at an initial loading dose of 8 mg/kg of body
weight administered as an intravenous infusion followed every three weeks
thereafter by a maintenance dose of 6 mg/kg of body weight. If trastuzumab

treatment is discontinued, treatment with pertuzumab should be discontinued.

Docetaxel is recommended at a dose of 75mg/m? body surface area,
administered every three weeks. The dose may be escalated to 100 mg/m?
body surface area if the initial dose is well tolerated. If docetaxel is
discontinued, treatment with pertuzumab and trastuzumab may continue until

disease progression or unmanageable toxicity.

2 Context

2.1 Please provide a brief overview of the disease or condition for
which the technology is being used. Include details of the

underlying course of the disease.

Breast cancer is the most common malignancy affecting women in the UK.
Approximately 50,000 people were diagnosed with breast cancer in the UK in
2010, of which 99.2% were women (CRUK 2012). Although advancements in
the detection and management of early stage breast cancer have resulted in

improvements in breast cancer mortality over recent years (Levi et al 2005,
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Malvezzi et al 2011), metastatic breast cancer remains largely incurable, with

the majority of people dying due to their disease.

Without targeted therapy, positive HER2 status is associated with poor
survival (Chang 2003) and is present in approximately 23% of people with
metastatic breast cancer (Roche data on file RXUKDONO00258 - November
2012). HER2-positive metastatic breast cancer is associated with aggressive
disease, higher rates of recurrence, shorter disease-free survival and shorter
overall survival compared with tumours that do not overexpress HER2 (Borg
et al 1990, Ross et al 1998, Menard et al 2001, Brown et al 2008, Crigliano et
al 2009, Ross et al 2009 and Pauletti et al 2000). People with HER2-positive
breast cancer are approximately five years younger than the general breast
cancer population (Neven et al 2008; Kwan et al 2009).

Although recent advances in the treatment of HER2-positive metastatic breast
cancer include the proven efficacy of trastuzumab and chemotherapy (Marty
et al 2005), there still exists a significant need for new treatments that can
increase response rates and increase the duration of progression-free survival

and overall survival.

2.2 Please provide the number of patients covered by this
particular therapeutic indication in the marketing authorisation
and also including all therapeutic indications for the
technology, or for which the technology is otherwise
indicated, in England and Wales and provide the source of the

data
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Figure 1 Number of eligible people for pertuzumab per annum

No of

Step  Population Proportion people Source
Total o National Office of
1 population 100% 56,171,000 statistics — Mid 2011
Methodology for
> Breast cancer 42 562 calculating catchment
disease ’ incidence based on QOF,
HES and NCIN data
Roche commissioned
Metastatic analysis of the IMS
3 disease 25% 11,103 Oncology Analyser (UK
MAT Quarter 2 2012 —
Nov 2012
Roche commissioned
analysis of the IMS
4 HER tested 92% 10,193 Oncology Analyser (UK
MAT Quarter 2 2012 —
Nov 2012
Roche commissioned
HER?- analysis of the IMS
5 ositive 23% 2,336 Oncology Analyser (UK
P MAT Quarter 2 2012 —
Nov 2012
% Non — 0 .
6 clinical trial 92% 2,151 Assumption
Proportion of people
Suitable for receiving trastuzumab
7 treatment 96% 2,058 who are suitable for
treatment — Roche Data
July 2011
3 Eligible for 2058
treatment
2.3 Please provide information about the life expectancy of people

Specification for manufacturer submission of evidence

with the disease in England and Wales and provide the source

of the data.
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People with metastatic breast cancer have a poor prognosis. Median survival

in the control arm in CLEOPATRA study was approximately three years.

2.4

Please give details of any relevant NICE guidance or protocols
for the condition for which the technology is being used.

Specify whether any specific subgroups were addressed.

NICE Technology Appraisal No. 34, March 2002, ‘Trastuzumab for

the treatment of advanced breast cancer’.

TA 34 recommends trastuzumab for in combination with paclitaxel
for women with tumours with excessive HER2 at levels of 3+ who
have not had chemotherapy for metastatic breast cancer and for
whom anthracycline treatment is inappropriate. It is recommended
for women with tumours with excessive HER2 at levels of 3+ who
have had at least two chemotherapy treatments for metastatic
breast cancer. Previous chemotherapy must have included at least
an anthracycline drug and a taxane drug where these treatments
are appropriate. It should also have included hormonal therapy in

patients sensitive to oestrogen.

NICE Technology Appraisal No. 257. April 2012, ‘Lapatinib and
trastuzumab in combination with an aromatase inhibitor for the first-
line treatment of metastatic hormone receptor positive breast

cancer which over-expresses HER2'.

TA257 does not recommend lapatinib or trastuzumab in
combination with an aromatase inhibitor for women who have been
through the menopause and who have metastatic breast cancer

that is hormone receptor and HER2 positive.

Clinical Guideline No. 81, February 2009, ‘Advanced breast cancer:

diagnosis and treatment’

Breast cancer follow-up and management after primary treatment:
American Society of Clinical Oncology Clinical Practice Guideline
Update - Posted ahead of print on www.jco.org on November 5,
2012
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e American Society of Clinical Oncology-College of American
Pathologists Guideline Recommendations for Human Epidermal
Growth Factor Receptor 2 Testing in Breast Cancer - Published in
JCO 2007; 25:118-145.

¢ AGO Recommendations for Diagnosis and Treatment of Patients

with Primary and Metastatic Breast Cancer. Update 2011.

e NCCN Clinical Practice Guidelines in Oncology — Breast Cancer V.
3.2012 dated 09/10/12

¢ SIGN Guideline 84: Management of breast cancer in women. A

national clinical guideline. December 2013.

e Locally recurrent or metastatic breast cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up.
Published in Ann Oncol (2012) 23 (suppl 7): viil1-viil9.

2.5 Please present the clinical pathway of care that depicts the
context of the proposed use of the technology. Explain how
the new technology may change the existing pathway. If a
relevant NICE clinical guideline has been published, the
response to this question should be consistent with the

guideline and any differences should be explained.

NICE Clinical Guideline 81 (CG81) includes recommendations on the
diagnosis and treatment for people with HER2-positive metastatic breast
cancer. The guideline recommends assessment of HER2 status at the time of
disease recurrence if receptor status was not assessed at the time of initial

diagnosis.

Treatment of HERZ2-positive metastatic breast cancer is outlined in a
treatment algorithm in CG81 (CG81, Page 24). The algorithm states that
trastuzumab in line with TA34 is the standard first line treatment of HER2-
positive metastatic breast cancer for people who have not received
anthracyclines in the adjuvant setting. Following CG81, the vast majority

people currently receive anthracyclines in the adjuvant setting. Since
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publication of TA34, the standard treatment of first line metastatic breast
cancer has changed to reflect the updated licence of trastuzumab. The licence
now also includes trastuzumab in combination with docetaxel, in addition to
trastuzumab in combination with paclitaxel for people that have not received
chemotherapy for their HER2-positive metastatic breast cancer. Standard
care of people for their HER2-positive metastatic breast cancer is now
trastuzumab in combination with docetaxel or paclitaxel, as acknowledged in
the NICE final scope. The algorithm also recommends treatment with
vinorelbine or capecitabine for the second line treatment of people with HER2-

positive metastatic breast cancer.

Following NICE approval of pertuzumab our clinical experts anticipate that
pertuzumab will be given in combination with trastuzumab and docetaxel as a

first line treatment for HER2-positive metastatic breast cancer.

2.6 Please describe any issues relating to current clinical practice,

including any variations or uncertainty about best practice.

There is minimal variation or uncertainty about best practice in the treatment

of HER2-positive metastatic breast cancer.

2.7 Please identify the main comparator(s) and justify their

selection.
Comparator 1: Trastuzumab in combination with docetaxel
Comparator 2: Trastuzumab in combination with paclitaxel

These two regimens are those most commonly given for the first line
treatment of HER2-positive metastatic breast cancer and are set out as the

comparators in the final scope for this appraisal.

2.8 Please list therapies that may be prescribed to manage
adverse reactions associated with the technology being

appraised.

The safety of pertuzumab has been evaluated in more than 1,400 people in
the pivotal trial CLEOPATRA and in phase | and Il trials.
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In the pivotal trial CLEOPATRA the most common adverse reactions (grade 3,
4 or 5) which occurred in 10% or more trial participants were neutropenia,

febrile neutropenia and leukopenia.

Adverse reactions were reported less frequently after discontinuation of

docetaxel treatment (Summary of Products Characteristics).

The cost associated with treatment of adverse events will be considered in the

economic analysis.

2.9 Please identify the main resource use to the NHS associated
with the technology being appraised. Describe the location of
care, staff usage, administration costs, monitoring and tests.
Provide details of data sources used to inform resource

estimates and values.

It is standard NHS practice to give people with HER2-positive metastatic
breast cancer an intravenous infusion of trastuzumab every 21 days. This
infusion typically takes place in a hospital with an established oncology unit,
which has the staffing and infrastructure required for administration of cancer
treatments. Pertuzumab will have minimal impact upon the current pathway,
as it can be administered on the same treatment day as trastuzumab (every
21 days).

Testing and monitoring of HER2-positive metastatic breast cancer is outlined
in CG81.

2.10 Does the technology require additional infrastructure to be put
in place?

No.

3 Equality

2.11 Identification of equality issues

2.11.1 Please let us know if you think that this appraisal:
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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 provide us with any evidence that would enable the
Committee to identify and consider such impacts.

No equality issues have been identified.

2.11.2

How has the analysis addressed these issues?

No equality issues have been identified.

4

2.11.3

Innovation

Discuss whether and how you consider the technology to be
innovative in its potential to make a significant and substantial
impact on health-related benefits, and whether and how the
technology is a ‘step-change’ in the management of the

condition.

Pertuzumab is a step change in the treatment of HER2-positive metastatic

breast cancer

For more than a decade trastuzumab in combination with a taxane (docetaxel

or paclitaxel) has remained the standard of care with no significant advances

in the treatment of people with this disease.

Pertuzumab is a first-in-class HER2 dimerisation inhibitor. The combination of

pertuzumab and trastuzumab offers a comprehensive HER2 blockade and,
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when used with docetaxel, results in the inhibition of signalling pathways
essential for tumour growth (Agus et al 2002). The result is an innovative
breakthrough treatment significantly improving outcomes of people with this
disease.

This innovation is demonstrated by the substantial improvement in outcomes
seen in the pivotal CLEOPATRA trial. When compared to trastuzumab and
docetaxel alone, pertuzumab is associated with a greater proportion of people
responding to treatment (objective response rate of 80.2% compared with
69.3%), a statistically significant and clinically important increase in median
progression-free survival of 6.3 months (from 12.4 to 18.7 months) and a
statistically significant and marked increase in overall survival with a 34%
reduction in the risk of death (Baselga et al 2012, Swain et al 2012).

2.11.4 Discuss whether and how you consider that the use of the
technology can result in any potential significant and
substantial health-related benefits that are unlikely to be
included in the quality-adjusted life year (QALY) calculation.

Wider Societal Benefits

The median age of women in the pertuzumab arm of the CLEOPATRA study

was only 53 years old.

The premature death of these women can have a significant impact upon
families. A family may lose a key contributor to household income, a key
contributor to informal care of both children and elderly parents and a key

influencer upon their child’s future development.

Pertuzumab can extend survival and grant women more time to contribute to

their families (both financially and via informal care).

This issue is not currently captured in the NICE process and should be

considered be the Committee.

The Differential Value of QALYs Gained in Differential Circumstances
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HER2-positive metastatic breast cancer is associated with a significant burden
of illness. These women die approximately 30 years earlier than an equivalent
healthy woman (ONS Interim Life Tables 2008-2010).

It is a widely held view that society places a preference upon QALYs gained
by people in these circumstances (a view shared by the government in its
consultations on “Value Based Pricing”). This preference is not captured in a
simple QALY calculation and is not captured by the use of an arbitrarily

defined ‘End of Life criteria’.

We believe the Committee should carefully consider societies potential

preference of QALYs gained in areas of a higher burden of disease.

2.11.5 Please identify the data you have used to make these
judgements, to enable the Appraisal Committee to take

account of these benefits.

Societies preference for QALYs gained in people with a high burden of illness
is being investigated in an on-going study commissioned by the Department of
Health commissioned study. We hope the results of this study will be

published prior to the conclusion of this Appraisal.
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5 Statement of the decision problem

Table 5 Decision problem
Final scope issued by NICE Decision Rationale
problem if different
addressed in from
the scope
submission
Intervention Pertuzumab (in combination As per NICE N/A
with trastuzumab and scope
docetaxel)
Population Adults with HER2-positive As per NICE N/A
metastatic or locally recurrent, scope
unresectable breast cancer who
have not previously received
chemotherapy or HER2 directed
treatment for metastatic disease
or whose disease has recurred
after adjuvant therapy
Comparator(s) Trastuzumab in combination As per NICE N/A
with a taxane (docetaxel or scope
paclitaxel)
Outcomes -progression free survival As per NICE N/A
-overall survival scope
-response rate
-adverse effects of treatment
-health-related quality of life
Economic analysis | The cost effectiveness of As per NICE N/A
treatments should be expressed | scope
in incremental cost per QALY
The time horizon should be
sufficiently long to reflect
differences in costs or outcomes
between the technologies.
Costs will be considered from
an NHS and PSS perspective.
Subgroups to be No subgroups identified As per NICE N/A
considered scope
Special No potential equity or equality As per NICE N/A
considerations issues identified scope
including equity or
equality issues
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Section B = Clinical and cost effectiveness

Table 6 Elements of health technology assessment

Element of health Reference case Section in ‘Guide to
technology the methods of
assessment technology appraisal’
Defining the decision | The scope developed by NICE 5.2.5and 5.2.6
problem

Comparator(s) Therapies routinely used in the 5.25and 5.2.6

NHS, including technologies
regarded as current best practice

Perspective costs NHS and PSS 5.2.7t05.2.10
Perspective benefits | All health effects on individuals 5.2.7t05.2.10
Type of economic Cost-effectiveness analysis 5.2.11 and 5.2.12
evaluation

Synthesis of Based on a systematic review 5.3

evidence on

outcomes

Measure of health QALYs 5.4

effects

Source of data for Reported directly by patients and 54
measurement of carers
HRQL

Source of preference | Representative sample of the 54
data for valuation of | public
changes in HRQL

Discount rate An annual rate of 3.5% on both 5.6
costs and health effects
Equity weighting An additional QALY has the same | 5.12

weight regardless of the other
characteristics of the individuals
receiving the health benefit

HRQL, health-related quality of life; NHS, National Health Service; PSS, personal social
services; QALY(s), quality-adjusted life year(s)
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6 Clinical evidence

6.1 Identification of studies

6.1.1 Describe the strategies used to retrieve relevant clinical data,
both from the published literature and from unpublished data
that may be held by the manufacturer or sponsor. The
methods used should be justified with reference to the
decision problem. Sufficient detail should be provided to
enable the methods to be reproduced, and the rationale for
any inclusion and exclusion criteria used should be provided.
Exact details of the search strategy used should be provided

in section 10.2, appendix 2.

A systematic review was undertaken in order to identify all randomised
evidence relevant do the decision problem.

Searches wused index and text words which included pertuzumab,
trastuzumab, docetaxel and breast cancer as descriptors. The search was
restricted to include only documents relating to humans and clinical trials, and
excluded reviews when the inclusion criteria were not met. Only publications
written in English were assessed. The search was restricted to metastatic or
advanced breast cancer. The search was further restricted manually

according to inclusion/exclusion criteria in Section 10.2.6.

Full details of the searches conducted and terms used are provided in
Appendix 10.2. Details of the search outputs/records obtained and reasons for

exclusion/inclusion of records are also provided in Section 10.2.7.

6.2 Study selection

6.2.1 Inclusion and exclusion selection criteria
See section 10.2.6
6.2.2 Flow diagram of the number of studies included and excluded

at each stage
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Figure 2 PRISMA Statement Flow Diagram

Records identified through database searching

(n=34)
\4
Records after duplicates Records excluded
removed (n=28)
(n=33)
l Excluded due to being
reviews (24) /agent other
Records screened than pertuzumab (5)
(n =33) > /inappropriate patient
population (7)
Y
Full-text articles assessed
for eligibility > Full-text articles excluded,
(nh=5) with reasons
(n=0)
v All articles relate to same
Studies included in study - CLEOPATRA
appraisal
(n=1)
6.2.3 When data from a single RCT have been drawn from more than

one source (for example, a poster and a published report)
and/or when trials are linked (for example, an open-label

extension to an RCT), this should be made clear.

One RCT was identified — the CLEOPATRA study. Section 6.2.4 lists all
publications founded upon this study.

Complete list of relevant RCTs
6.2.4 Provide details of all RCTs that compare the intervention with
other therapies (including placebo) in the relevant patient

group. The list must be complete and will be validated by
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independent searches conducted by the Evidence Review

Group

Table 7 Details of CLEOPATRA

Trial Intervention Comparator Population Primary study
number reference
(acrony
m)
CLEOPA | Pertuzumab in Placebo in People with The full study
TRA combination with combination with HER2-positive | was published
(WO206 | trastuzumab and trastuzumab and metastatic by Baselga J et
98) docetaxel (n=402). docetaxel (n=406). breast cancer | al. Pertuzumab
Placebo fixed dose who_hag not F'Ust )
. of 840mq followed b receive rastuzumal
:erdt?nz;?;befged 420mg e%/ery 3 Y chemotherapy | plus docetaxel
840mg followed by weeks. or biologic for metastatic
: therapy for breast cancer.
420mg every 3 Trastuzumab loading . )
weeks. dose of 8mg/kg their . NEJM 2012;
bodyweight followed metastatic 366('2):109-'119.
disease. And in Swain et

Trastuzumab loading
dose of 8mg/kg
bodyweight followed
by a maintenance
dose of 6mg/kg
every 3 weeks.

Docetaxel at a
starting dose of
75mg/m? every 3
weeks (at discretion
of the investigator
could be increased
to 100mg/m? if the
side-effect profile
was acceptable.

by a maintenance
dose of 6mg/kg
every 3 weeks.

Docetaxel at a
starting dose of
75mg/m? every 3
weeks (at discretion
of the investigator
could be increased to
100mg/m? if the side-
effect profile was
acceptable.

al.

CLEOPATRA is a phase Ill, randomised, double-blind, placebo-controlled

clinical trial to evaluate the efficacy and safety of pertuzumab in combination

with trastuzumab and docetaxel compared with placebo, trastuzumab and

docetaxel in people with previously untreated HER2-positive metastatic breast

cancer.

The following articles and abstracts have been published:
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Baselga J & Swain SM. CLEOPATRA: A Phase Il Evaluation of Pertuzumab
and Trastuzumab for HER2-Positive Metastatic Breast Cancer. Clinical Breast
Cancer 2010; 10(6): 489-491

J Baselga et al. Pertuzumab plus Trastuzumab plus Docetaxel for Metastatic
Breast Cancer. N Engl J Med 2012;366:109-19. (This is the first publication to
feature results from the CLEOPATRA study — the 13th May 2011 data-cut.)

Swain S, et al. Confirmatory overall survival analysis of CLEOPATRA: A
randomized, double-blind, placebo-controlled phase III study with pertuzumab,
trastuzumab, and docetaxel in patients with HER2-positive first-line metastatic
breast cancer. CTRC-AACR San Antonio Breast Cancer Symposium 2012.
Abstract P5-18-26. (This poster presented the final overall survival analysis
prior to participant crossover being permitted in the study.)

PFS Concordance

Miles D, Swain S, Im Y-H, Knott A, Ross G, Clark E, Benyunes M, Baselga J.
Concordance between independently and investigator-assessed progression-
free survival in CLEOPATRA. ASCO Annual Meeting 2012. Abstract e11055

Adverse events

Baselga J, Cortés J, Im S-A, Pivot X, Clark E, Knott A, Ross G, Swain SM
Adverse events with pertuzumab and trastuzumab: Evolution during treatment
with and without docetaxel in CLEOPATRA. ASCO Annual Meeting 2012.
Abstract 597

Cardiac tolerability

Ewer MS, Baselga J, Clark E, Benyunes MC, Ross G, Swain SM

Cardiac tolerability of pertuzumab, trastuzumab and docetaxel in patients with
HERZ2-positive metastatic breast cancer in the CLEOPATRA study. ASCO
Annual Meeting 2012. Abstract 533

Health-related quality of life/health outcomes

Cortés J, Baselga J, Im Y-H, Ross G, Clark E, Knott A, Swain SM
Quiality of life assessment in CLEOPATRA, a Phase Il study combining
pertuzumab with trastuzumab and docetaxel in metastatic breast cancer.
ASCO Annual Meeting 2012. Abstract 598
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Pharmacokinetics

J Cortés, SM Swain, | Kudaba, M Hauschild, T Patel, E Grincuka, N Masuda,
V McNally, J Visich, J Baselga. Pharmacokinetics of pertuzumab with
trastuzumab and docetaxel in HER2-positive first-line metastatic breast
cancer: Results from the phase Il trial CLEOPATRA. ESMO Congress 2012.
Abstract 344P.

Elderly participants

D Miles, J Baselga, D Amadori, P Sunpaweravong, V Semiglazov, A Knott, E
Clark, G Ross, and SM Swain. Pertuzumab (P) in combination with
trastuzumab (T) and docetaxel (D) in elderly patients with HER2-positive
metastatic breast cancer in the CLEOPATRA stud. CTRC-AACR San Antonio
Breast Cancer Symposium 2012. Abstract P5-18-01.

Biomarker analyses

J Baselga, J Cortés, S-A Im, E Clark, A Kiermaier, G Ross, and SM Swain.
Biomarker analyses in CLEOPATRA: A phase lll, placebo-controlled study of
pertuzumab in HER2-positive, first-line metastatic breast cancer. CTRC-
AACR San Antonio Breast Cancer Symposium 2012. S5-1

6.2.5 Please highlight which of the RCT is identified above
compares the intervention directly with the appropriate
comparator(s) with references to the decision problem. If there

are none, please state this.

CLEOPATRA is a randomised placebo-controlled double-blind clinical trial
comparing the intervention of interest with a trastuzumab in combination with

a taxane (docetaxel). This study is directly relevant to the decision problem.

6.2.6 When studies identified above have been excluded from
further discussion, a justification should be provided to
ensure that the rationale for doing so is transparent. For
example, when studies have been identified but there is no
access to the level of trial data required, this should be

indicated.
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No identified studies have been excluded.

List of relevant non-RCTs

6.2.7

Please provide details of any non-RCTs (for example
experimental and observational data) that are considered
relevant to the decision problem and a justification for their
inclusion. Full details should be provided in section 6.8 and
key details should be presented in atable; the following is a

suggested format.

Due to the availability of randomised placebo-controlled double-blind data on

the relative efficacy directly relevant to the decision problem no non-RCT

evidence has been presented in this submission.

6.3

6.3.1

Methods
6.3.2

Summary of methodology of relevant RCTs

As a minimum, the summary should include information on
the RCT(s) under the subheadings listed in this section. Items
2 to 14 of the CONSORT checklist should be provided, as well
as a CONSORT flow diagram of patient numbers

(www.consort-statement.org). It is expected that all key

aspects of methodology will be in the public domain; if a
manufacturer or sponsor wishes to submit aspects of the
methodology in confidence, prior agreement must be
requested from NICE. When there is more than one RCT, the

information should be tabulated.

Describe the RCT(s) design (for example, duration, degree and
method of blinding, and randomisation) and interventions.
Include details of length of follow-up and timing of
assessments. The following tables provide a suggested format

for when there is more than one RCT.
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Summary of the CLEOPATRA study

CLEOPATRA is a phase lll, randomised, double-blind, placebo-controlled,
international, multicentre clinical trial, designed to evaluate the efficacy and
safety of pertuzumab, trastuzumab and docetaxel compared with trastuzumab
and docetaxel in people with previously untreated HER2-positive metastatic

breast cancer.

Figure 3 Study Design: Patient Treatment and Assessment

Arm A Treatment —
Placebo, trastuzumab and
docetaxel

Every three weeks until
investigator determined
progressive disease or
unacceptable toxicity

ey Y v vy v v vy
‘ t 1 1 1 1

Investigator determined
progression or
unacceptable toxicity

v

- Tumour Assessments
Double-blind . . . - .
Every nine weeks until Independent review facility Survival follow-up

Randomisation

determined progression

9weeks" ’ i l
A O O O o

Arm B Treatment —
Pertuzumab, trastuzumab and
docetaxel

Every three weeks until
investigator determined
progressive disease or
unacceptable toxicity

L
v

Independent review
facility determined
progression

The study enrolled 808 people with HER2-positive metastatic breast cancer
randomised in a 1:1 ratio to one of two treatment arms (see Table 7 for details
of the two arms). Treatment in the study is given until investigator-assessed
radiographic or clinical progressive disease (unacceptable toxicity or
withdrawal of patient consent). Participants are withdrawn from the study if
pertuzumab or placebo and/or trastuzumab are permanently discontinued or
withheld for more than two cycles of treatment. Docetaxel was permanently

discontinued for unacceptable toxicity.

Treatment arm A - Trastuzumab and docetaxel

e Pertuzumab placebo: 1V infusion every 3 weeks (q3w)
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e Trastuzumab: loading dose of 8 mg/kg IV infusion, followed by 6 mg/kg 1V
infusion q3w

« Docetaxel dose of 75 mg/m? 1V infusion q3w for at least six cycles

Treatment arm B - Pertuzumab, trastuzumab and docetaxel

e Pertuzumab: loading dose of 840 mg/kg IV infusion, followed by 420 mg/kg
IV q3w

e Trastuzumab: loading dose of 8 mg/kg IV infusion, followed by 6 mg/kg IV
q3w

 Docetaxel dose of 75 mg/m? IV infusion g3w for at least six cycles (may be
increased to 100 mg/m? at the investigators discretion)

Scans, medical photography and other relevant data relating to disease
assessments were sent to the independent review facility on an on-going
basis. Once a participant was assessed to have progressed by the
investigator, the independent review facility was notified. If progression was
confirmed by the independent review facility, the Investigator was notified that
the participant no longer required tumour assessments in the study. If
progression was not confirmed, the investigator was informed that the patient
continue to be scanned every 9 weeks, as per protocol.

The primary analysis of efficacy is progression-free survival based on tumour
assessments by an independent review facility. This was scheduled to take
place when approximately 381 independent review facility assessed
progression-free survival events (corresponding to approximately 448
investigator-assessed events) occurred. An interim analysis of overall survival
was planned to take place at the same time, along with other analyses of
safety and efficacy.

The primary efficacy analysis was performed from a clinical data cut-off on 13
May 2011 (follow up of 19.4 months). During the review process, the
regulatory authorities requested a further analysis for overall survival. This
was carried out with an additional year of data from a clinical data cut-off on

14 May 2012 (30 months follow up). After this analysis, as per protocol, the
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study was fully unblinded and crossover permitted for those patients in the
control arm whose disease had not yet progressed and who were still
receiving treatment with trastuzumab. The trial will end when approximately
385 deaths have been reported unless terminated early by the sponsor. At
this time, the final overall survival analysis will be reported, along with updated
safety and selected efficacy parameters, although it should be noted that

these results will be compounded by crossover.

Participants
6.3.3 Provide details of the eligibility criteria (inclusion and
exclusion) for the trial.

The study population for this trial comprised participants aged at least 18
years with previously, untreated (in the metastatic setting), HER2-positive,
metastatic or locally recurrent, unresectable breast cancer. This population
included people who had not received chemotherapy and/or biologic therapy
for their metastatic disease. Participants were allowed prior adjuvant hormonal
therapy and one line of hormonal therapy for metastatic disease. People with
stage IV disease at initial disease presentation or disease progression
occurring at least 12 months after neoadjuvant or adjuvant therapy were
included. Trastuzumab and/or taxanes were acceptable neoadjuvant or

adjuvant treatments.

The population for the study reflects people who would normally be eligible for
trastuzumab-based treatment outside of the clinical trial setting. See Table 8
and Table 9 for full details of the inclusion exclusion criteria for the study.

Table 8 CLEOPATRA inclusion criteria

Inclusion criteria

e Histologically or cytologically confirmed adenocarcinoma of the breast with locally
recurrent or metastatic disease, and candidate for chemotherapy.

e People with measurable and/or non-measurable disease were eligible.

e People with bone only metastases were eligible provided they had some bone
metastases that had not been previously irradiated and had tumour tissue samples from
the primary tumour available for central HER2 testing and subsequent biomarkers
analysis.

e Locally recurrent disease must not be amenable to resection with curative intent.

e People with de-novo Stage IV disease were eligible.

e HER2-positive (defined as 3+ IHC or FISH amplification ratio = 2.0) metastatic breast
cancer confirmed by a sponsor-designated central laboratory. It was strongly
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recommended that a formalin-fixed paraffin-embedded (FFPE) tissue block from the
primary tumour (or metastatic if the primary was not available) be submitted for central
laboratory confirmation of HER2 eligibility; however, if that was not possible, 25 unstained
and freshly cut slides were to be submitted. The tissue was used subsequently for
assessment of biomarkers.

Age = 18 years.

LVEF = 50% at baseline (within 42 days of randomisation) as determined by either ECHO
or MUGA (ECHO being the preferred method. If the patient was randomised to the study,
the same method of LVEF assessment, ECHO or MUGA, was to be used throughout the
study, and to the extent possible, be obtained at the same institution). All available
historic LVEF values during and post-trastuzumab adjuvant treatment for people who
received such adjuvant therapy prior to enrolment into the study were collected.

Eastern Cooperative Oncology Group (ECOG) performance status (PS) of O or 1.

For women of childbearing potential and men with partners of childbearing potential,
agreement to use a highly effective, non-hormonal form of contraception or two effective
forms of non-hormonal contraception by the patient and/or partner. Contraception use
was to continue for the duration of study treatment and for at least 6 months after the last
dose of study treatment. Males whose partners were pregnant should use condoms for
the duration of the pregnancy.

Table 9 CLEOPATRA exclusion criteria

Exclusion criteria

Cancer-related exclusion criteria:

History of anti-cancer therapy for metastatic breast cancer (with the exception of one prior
hormonal regimen for metastatic breast cancer, which had to be stopped prior to
randomization).

Anti-cancer therapy for metastatic breast cancer included any EGFR or anti-HER2 agents
or vaccines, cytotoxic chemotherapy, or more than one prior hormonal regimen for
metastatic breast cancer.

One prior hormonal ‘regimen’ for metastatic breast cancer could have included more than
one hormonal therapy. If a patient switched therapy due to toxicity or local standard
practice, and not due to progression, this was counted as one ‘regimen’.

If a patient received hormonal therapy for metastatic breast cancer and switched to a
different hormonal therapy due to progression, this was counted as two ‘regimens’ and the
patient was not eligible.

History of approved or investigative tyrosine kinase/HER inhibitors for breast cancer in any
treatment setting, except trastuzumab used in the neoadjuvant or adjuvant setting.

History of systemic breast cancer treatment in the neoadjuvant or adjuvant setting with a
disease-free interval from completion of the systemic treatment (excluding hormonal
therapy) to metastatic diagnosis of < 12 months.

History of persistent NCI-CTCAE, version 3.0 grade = 2 hematologic toxicity resulting from
previous adjuvant therapy.

Current peripheral neuropathy of Grade = 3 at randomization.

History of other malignancy within the last 5 years, except for carcinoma in situ of the
cervix, basal cell carcinoma or squamous cell carcinoma of the skin that was previously
treated with curative intent.

Current clinical or radiographic evidence of central nervous system (CNS) metastases. CT
or MRI scan of the brain was mandatory (within 28 days of randomization) in cases of
clinical suspicion of brain metastases.

History of exposure to the following cumulative doses of anthracyclines:
doxorubicin or liposomal doxorubicin > 360 mg/m2

©]

o epirubicin > 720 mg/m2

o mitoxantrone > 120 mg/m? and idarubicin > 90 mg/m?

o other (ie liposomal doxorubicin or other anthracycline > the equivalent of 360 mg/m? of
doxorubicin)

o if more than one anthracycline was used, then the cumulative dose must not exceed

the equivalent of 360 mg/m” of doxorubicin.
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e Exclusion criteria related to hematological, biochemical, and organ function parameters:

o Current uncontrolled hypertension (systolic > 150 mmHg and/or diastolic > 100
mmHg) or unstable angina.

o History of congestive heart failure (CHF) of any New York Heart Association (NYHA)
criteria, or serious cardiac arrhythmia requiring treatment (exception: atrial fibrillation,
paroxysmal supraventricular tachycardia).

o History of myocardial infarction within 6 months of randomization.

o History of LVEF decline to below 50% during or after prior trastuzumab neoadjuvant or
adjuvant therapy.

o Current dyspnoea at rest due to complications of advanced malignancy, or other
diseases requiring continuous oxygen therapy.

e General exclusion criteria:
o Inadequate organ function, evidenced by the following laboratory results within 28

days of randomization:

Absolute neutrophil count (ANC ) < 1,500 cells/mm3

Platelet count < 100,000 cells/mm3

Haemoglobin < 9 g/dL

Total bilirubin > upper limit of normal (ULN) (unless the patient had documented

Gilbert’'s syndrome)

AST (SGOT) or ALT (SGPT) > 2.5 x ULN

AST (SGOT) or ALT (SGPT) > 1.5 x ULN with concurrent serum alkaline

phosphatase > 2.5 x ULN. Serum alkaline phosphatase may have been > 2.5 x ULN

only if bone metastases were present and AST (SGOT) and ALT (SGPT) < 1.5 x ULN

o Serum creatinine > 2.0 mg/dL or 177umol/L

o International normalized ratio (INR) and activated partial thromboplastin time or partial
thromboplastin time (aPTT or PTT) > 1.5 x ULN (unless on therapeutic coagulation).

o Current severe, uncontrolled systemic disease (eg, clinically significant cardiovascular,
pulmonary, or metabolic disease; wound healing disorders; ulcers; or bone fractures).

o Major surgical procedure or significant traumatic injury within 28 days of study

treatment start or anticipation of the need for major surgery during the course of study

treatment.

Pregnant or lactating women.

History of receiving any investigational treatment within 28 days of randomization.

Current known infection with HIV, HBV, or HCV.

Receipt of IV antibiotics for infection within 14 days of randomization.

Current chronic daily treatment with corticosteroids (dose of > 10 mg/day

methylprednisolone equivalent) (excluding inhaled steroids).

Known hypersensitivity to any of the study drugs.

o Assessed by the investigator as unable or unwilling to comply with the requirements of
the protocol.

o Participation in concurrent interventional or non-interventional studies was not
permitted

O O O O

O O

O O O O O

@)

6.3.4 Describe the patient characteristics at baseline. Highlight any

differences between study groups.

The treatment groups were generally comparable with respect to demographic

characteristics (see Table 10 for more details).

The median age in both treatment arms was 54 years, with over 80% of

people in both arms aged less than 65 years (339 people [83.5%] in the
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trastuzumab and docetaxel arm and 342 people [85.1%] in the pertuzumab,
trastuzumab and docetaxel arm). The age of this recruited population is
comparable to the ages of participants recruited in previous trastuzumab
studies (Marty et al 2005, Slamon et al 2001) and younger than the general
breast cancer population (Neven et al 2008; Kwan et al 2009). The majority of
people were categorised as either White (235 people [57.9%] in the
trastuzumab and docetaxel arm compared with 245 people [60.9%] in the
pertuzumab, trastuzumab and docetaxel arm) or Asian (far east) (133 people
[32.8%] in the trastuzumab and docetaxel compared with 128 people [31.8%)]

in the pertuzumab, trastuzumab and docetaxel arm).

Prior treatment status was also well balanced between treatment arms.
Approximately 50% of people in each treatment group had received prior
adjuvant or neoadjuvant therapy (192 people [47.3%] in the trastuzumab and
docetaxel arm compared with 184 people [45.8%] in the pertuzumab,
trastuzumab and docetaxel arm). The remaining people had a de novo
diagnosis of metastatic or locally advanced unresectable breast cancer.

The only baseline characteristic for which the treatment arms were
imbalanced was baseline ECOG status. With fewer participants in the
trastuzumab and docetaxel arm with an ECOG performance status of 0 (248
people [61.1%] compared with 274 people [68.2%] in the pertuzumab,

trastuzumab and docetaxel arm.
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Table 10 Characteristics of participants in the RCTs across randomised

groups

Trial no. (acronym)
Baseline characteristic

Trastuzumab plus
docetaxel (n=406)

Pertuzumab plus
trastuzumab plus
docetaxel (n=402)

Age (years)
Median (range)

54.0 (27-89)

54.0 (22-82)

Female 404 (99.5%) 402 (100.0%)
Race or ethnic group
Asian 133 (32.8%) 128 (31.8%)
Black 20 (4.9%) 10 (2.5%)
White 235 (57.9%) 345 (60.9%)
Other 18 (4.4%) 19 (4.7%)
Region
Asia 128 (31.5%) 125 (31.1%)
Europe 152 (37.4%) 154 (38.3%)

North America
South America

68 (16.7%)
58 (14.3%)

67 (16.7)
56 (13.9%)

ECOG Performance Status

0 248 (61.1%) 274 (68.2%)
1 157 *38.7%) 125 (31.1%)
>2 1 (0.2%) 3 (0.7%)
Disease type at screening
Non-visceral 90 (22.2%) 88 (21.9%)
Visceral 316 (77.8%) 314 (78.1%)

Hormone receptor status
ER-positive, PgR-positive or both
ER-negative, PgR-negative

199 (49.0%)
196 (48.3%)

189 (47.0%)
212 (52.7%)

Unknown 11 (2.7%) 1 (0.2%)
HER?2 status, as assessed by IHC

Oor 1+ 2 (0.5%) 4 (1.0%)

2+ 32 (7.9%) 47 (11.7%)

3+ 371 (91.4%) 350 (87.1%)

Data not available 1 (0.2%) 1 (0.2%)

HER?2 status, assessed by FISH
Positive
Negative
Data not available

383 (94.3%)
4 (1.0%)
19 (4.7%)

384 (95.5%)
1 (0.2%)
17 (4.2%)

Prior adjuvant or neoadjuvant chemo

No

Yes
Anthracycline
Hormone
Taxane
Trastuzumab

214 (52.7%)
192 (47.3%)
164 (40.4%)
97 (23.9%)
94 (23.2%)
41 (10.1%)

218 (54.2%)
184 (45.8%)
150 (37.3%)
106 (26.4%)
91 (22.6%)
47 (11.7%)
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Outcomes

6.3.5 Provide details of the outcomes investigated and the
measures used to assess those outcomes. Indicate which
outcomes were specified in the trial protocol as primary or
secondary, and whether they are relevant with reference to the
decision problem. This should include therapeutic outcomes,
as well as patient-related outcomes such as assessment of
health-related quality of life (HRQL), and any arrangements to
measure compliance. Data provided should be from pre-
specified outcomes rather than post-hoc analyses. When
appropriate, also provide evidence of reliability or validity, and
current status of the measure (such as use within UK clinical

practice).

This study was conducted in full conformance with the principles of the
Declaration of Helsinki and its subsequent amendments or with the laws and
regulations of the country in which the research was conducted, whichever
afforded the greater protection to the individual. The study adhered to the
principles outlined in the Guideline for Good Clinical Practice ICH Tripartite
Guideline (January 1997) or with local law if it afforded greater protection to
the subject. In other countries where guidelines for good clinical practice
existed, the sponsor and the investigators were to strictly ensure adherence to
the stated provisions. The study was designed by the senior academic authors
and representatives of the sponsor. The data were collected and analysed by
the sponsor in collaboration with senior academics, who confirm the
completeness and accuracy of the data and analyses, and the fidelity of the

study to the protocol.

Primary endpoint

Progression-free survival
The primary efficacy endpoint was progression-free survival based on tumour

assessments by an independent review facility.
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Progression-free survival was defined as the time from randomisation to the
first documented progressive disease, as determined by the independent
review facility using RECIST (Response Evaluation Criteria in Solid Tumours)
or death from any cause (within 18 weeks of last tumour assessment),

whichever occurred first.

The RECIST criteria are the standard method of classifying tumour response
to chemotherapy trials. Assessment of progression was based on a review of
radiographic (eg MRI, CT, bone scans, chest x-ray), as well as cytologic (eg
relevant cytology reports documenting malignant pleural effusions, bone

marrow aspirations, cerebral spinal fluid), and photographic data, if available.

Progression-free survival is a valid primary endpoint in this study as the effect
of first line treatment can be accurately investigated.

Secondary endpoints

Overall survival

Overall survival is defined as the time from the date of randomization to the

date of death from any cause.
Progression-free survival based on investigator assessments

Investigator assessed progression-free survival is defined as the time from
randomisation to the first documented radiographic progression, as
determined by the investigator using RECIST, or death from any cause,

whichever occurs first.
Overall response rate

Overall response rate (ORR) is defined as a complete response (CR), or
partial response (PR) determined by the independent review facility using
RECIST on two consecutive occasions = 4 weeks apart (people without
measurable disease or with disease localised only to the bone were not

included in the analysis of objective response).

Duration of objective response
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Duration of objective response is defined as the period from the date of initial
confirmed partial or complete response until the date of progression or death
from any cause (tumour responses were based on independent review facility

evaluations using RECIST).
Health-related quality of life - Time to symptom progression

The study used the Functional Assessment of Cancer Therapy-Breast (FACT-
B), Version 4 questionnaire to assess participant-reported quality of life. The
FACT-B questionnaire provides a total quality of life score in addition to
information about physical well-being, social/family well-being, functional well-

being, and disease-specific concerns.

Time to symptom progression is defined as the time from randomisation to the
first symptom progression as measured by the FACT TOI-PFB—a 24-item
subscale generated using three subsections from the FACT-B questionnaire
(physical well-being, functional well-being, and additional concerns); a
decrease of five points was considered to be clinically meaningful and thus to
be symptom progression. Compliance with the completion of the FACT-B
guestionnaire was assessed by deriving the number and percentage of
patients with a valid questionnaire at each scheduled visit at which the

guestionnaire is expected to be completed (every 9 weeks).

Exploratory efficacy endpoints

Time to response

Time to first response is defined as the period from randomisation to the date
of initial confirmed PR or CR (i.e. the date of tumour assessment at which
response (PR or CR) was first detected by the independent review facility or
the investigator). All responses were verified four weeks later. People who did

not respond were censored at the last valid tumour assessment

Clinical benefit response rate
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Clinical benefit response (CBR) rate is defined as the percentage of people
who demonstrated an objective response (CR or PR confirmed a minimum of

four weeks later), or stable disease (SD) maintained for at least 180 days.
Safety parameters
Safety analyses included the following:

* Incidence and severity of adverse events (AEs) and serious adverse events
(SAEs)

* Incidence of symptomatic left ventricular systolic dysfunction (congestive
heart failure [CHF]) and asymptomatic left ventricular systolic dysfunction

events

* Left ventricular ejection fraction (LVEF) measurements over the course of
the study

* Laboratory test abnormalities

All of the outcomes assessed in the study considered to be relevant to the
decision problem are discussed further, with regards to their relevance to UK
clinical practice and benefits to people with the disease.

Statistical analysis and definition of study groups

6.3.6 State the primary hypothesis or hypotheses under
consideration and the statistical analysis used for testing
hypotheses. Also provide details of the power of the study and
a description of sample size calculation, including rationale
and assumptions. Provide details of how the analysis took
account of patients who withdrew (for example, a description
of the intention-to-treat analysis undertaken, including
censoring methods; whether a per-protocol analysis was

undertaken).

Primary Efficacy Analysis

Progression-Free Survival
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The difference in primary endpoint, independent review facility assessed
progression-free survival, between the two treatment arms was compared
using a two-sided log-rank test at 5% significance level, stratified by prior
treatment status (de novo and prior adjuvant or neoadjuvant therapy) and
region (Europe, North America, South America, and Asia). The null hypothesis
(HO) is that the survival distribution of progression-free survival (S) in the two
treatment groups is the same. The alternative hypothesis (H1) is that the
survival distributions of progression-free survival in the treatment and the

control arms are different:

HO: S<pertuzumab> = S<placebo> vs  H1: S<pertuzumab> #
S<placebo>

Additional tests were performed to compare whether the distributions or the
key summary statistics of the secondary endpoints between the two treatment
arms were the same at a two-sided alpha level of 5%. The overall type | error
rate for the analysis of primary endpoint of progression-free survival, overall
survival, and objective response rate (ORR) was controlled at 5% using the
fixed-sequence testing procedure. The three variables were each tested at an

overall two-sided 5% significance level in the order specified.

The primary analysis of progression-free survival was planned for when
approximately 381 independent review facility-assessed progression-free
survival events had occurred. It was estimated that a total of 381 independent
review facility-assessed progression-free survival events would provide
approximately 80% power to detect a 33% improvement in median
progression-free survival (hazard ratio [HR] of 0.75 with a two-sided
significance level of 5%). In designing the study, median progression-free
survival for the control group was assumed to be 10.5 months, improving to
14 months with the addition of pertuzumab, assuming that progression-free

survival is exponentially distributed.

An interim analysis of overall survival was performed at the time of the primary
analysis of progression-free survival. To account for this interim analysis of

overall survival, a Lan-deMets a-spending function with the O’Brien—Fleming
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stopping boundary was applied to the overall survival analyses. The protocol
estimated that approximately 50% of the total 385 required deaths (193
deaths) would have occurred at the time of the primary analysis of
progression-free survival (under this assumption the alpha level for the first

overall survival analysis would be 0.0031).

In order to allow formal statistical interpretation of the second interim overall
survival analysis without inflating the overall Type | error, the Lan — DeMets a-
spending function with the O’Brien — Fleming stopping boundary was applied

in the same way as for the first overall survival interim analysis.

The final analysis of overall survival is planned to take place after 385 deaths
have occurred, which will provide 80% power to detect a 33% improvement in
overall survival (median overall survival for the control group is assumed to be
36 months). The table below lists the power for final progression-free survival
analysis at the two-sided significance level of 5% with 381 independent review

facility assessed progression-free survival events.

Table 11Statistical Power for final progression-free survival analysis

Effect size Power for Log-Rank Test of PFS
40% improvement in PFS 90%
33% improvement in PFS 80%

PFS, Progression-free survival

A data cut-off date was determined when the required number of progression-
free survival events was reached, and the clinical data on or prior to the data
cut-off date were thoroughly cleaned. The treatment assignment was
unblinded and the analyses described below were performed.

Efficacy analysis

Efficacy analyses are based on the ITT population with people included under
the treatment arm to which they were randomised. The statistical tests
employed for each type of endpoint in the study are summarized in Table 12.

Table 12 Statistical Analyses of Efficacy Endpoints

Variable Test Stratification*

Primary endpoint: Log-rank prior treatment status,
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independent review facility - region
assessed progression-free

survival
Secondary endpoints: Cox regression prior treatment status,
time-to-event: investigator- region

assessed progression-free
survival, overall survival, time
to symptom progression,
duration of response

Objective response rate Mantel-Haenszel ¥ prior treatment status,
region
Fisher’s exact unadjusted (sensitivity)

* Strata: Prior treatment status: de novo vs prior (neo)adjuvant therapy; Region: Europe,
North America, South America, and Asia.

The following fixed-sequence testing hierarchy was used at the time of the
primary progression-free survival analysis to adjust for multiple statistical
testing of independent review facility assessed progression-free survival,

overall survival and ORR for the purposes of confirmatory statistical testing:

1. Test the primary endpoint independent review facility assessed
progression-free survival, at a two-sided 5% significance level. If positive,
continue to Step 2; otherwise, stop.

2. Test overall survival at an overall two-sided 5% significance level. If

positive, continue to Step 3; otherwise, stop.
3. Test ORR at a two-sided 5% significance level.
Primary Endpoint

The primary endpoint was independent review facility assessed progression-
free survival. The log-rank test, stratified by prior treatment status (de novo
and prior adjuvant or neoadjuvant therapy) and region (Europe, North
America, South America, and Asia), was used to compare progression-free
survival between the two treatment arms. The unstratified log-rank test results

are also provided as a sensitivity analysis.

The Kaplan-Meier approach was used to estimate median progression-free
survival for each treatment arm and the Cox proportional hazard model,

stratified by prior treatment status and region was used to estimate the HR
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between the two treatment arms (ie, the magnitude of treatment effect) and its

95% confidence interval (CI).

The analyses were performed in pre-defined demographic subgroups as
appropriate provided there was a reasonable sample size.

Univariate and multivariate cox regression analyses were also performed, to
investigate the association between the pre-defined stratification and baseline

prognostic covariates with progression-free survival.
Sensitivity Analyses on progression-free survival

Six sensitivity analyses were planned to account for the potential impact of the

following factors on progression-free survival calculations:

1. A possible difference between investigator and independent review facility

tumour assessments
2. Censoring at the time of next-line anti-cancer therapy (NACT)

3. Independent review facility -assessed progression-free survival on

treatment

4. Potential bias introduced by varied tumour assessment intervals as a result

of missed visit(s)

5. Timing of death, including all deaths occurring more than 18 weeks after

last tumour assessment as an event
6. Controlling for treatment withdrawals due to toxicity

Details of these analyses are in the below table. All sensitivity analyses were
stratified by prior treatment status and region, and based on the ITT

population.

Table 13 Sensitivity Analyses to Assess Robustness of progression-free
survival Results

Factor Assessed Censoring Rules
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Possible differences
between investigator and
independent review facility
tumour assessments

The earliest progression date as assessed by
either the independent review facility or the
investigator was used as the date of the
progression-free survival event.

Censoring at the time of
next-line anti-cancer
therapy (NACT)

People who started NACT prior to either
independent review facility assessed progression,
death (within 18 weeks of last tumour assessment)
or last independent review facility evaluable tumour
assessment were censored at the date of the last
independent review facility evaluable tumour
assessment prior to the start of NACT.

Independent review facility
assessed progression-free
survival during treatment

Only independent review facility assessed
progression-free survival events occurring no later
than 42 days after the last administration of any
study treatment were included in the analysis.

Potential bias introduced by
varied tumour assessment
intervals as a result of a
missing visit(s)

The missing assessment (or earliest missing
assessment if more than one was missed) was
replaced by an assessment of progression and the
time to event was set as the expected day of the
missing scheduled visit. If no assessment was
missed, then the first progression date as assessed
by the independent review facility was used as the
date of the event. In the case of death without prior
progression within 18 weeks of the last tumour
assessment, where death was preceded by a
missing assessment, the missing assessment was
replaced by an assessment of progression.

Timing of death

All deaths, including those occurring 18 weeks
after the last tumour assessment, were included as
events in the analysis.

People stopping treatment
early due to toxicity

People who discontinued tumour all study
treatment due to toxicity were censored at their last
independent review facility assessed tumour
assessment on or before their treatment
discontinuation date

Secondary Endpoints

Overall survival: Analysis methods were the same as those described for the

primary endpoint.

Progression-free survival based on investigator assessments: Data for
people without documented progression or who did not die within 18 weeks of
the last tumour assessment were censored at the time of the last investigator
tumour assessment (or, if no tumour assessments are performed after the
baseline visit, at 1 day). Analysis methods were same as for the primary

endpoint.
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Objective response: Only people with independent review facility determined
measurable disease at baseline were included in the analysis of the objective
response. Objective response was based on the best overall response
recorded from the start of trial treatment until independent review facility
assessed progression, death or first administration of NACT, whichever
occurs earliest. People without a post-baseline independent review facility

assessed tumour assessment were considered to be non-responders.

An estimate of the objective response rate and its 95% CI was calculated for
each treatment arm. The Mantel-Haenszel x2 test stratified by prior treatment
status and region was used to compare the objective response rate between
the two treatment arms. An unadjusted Fisher’'s exact test result was provided

as a sensitivity analysis.

As a sensitivity analysis, Investigator-assessed objective response was
evaluated, based on people with Investigator-determined measurable disease

at baseline.

Duration of objective response: Duration of objective response was based
on independent review facility assessments. No formal hypothesis testing was
performed on this endpoint, as the subgroup of people with objective
response is not a randomised subset. Median duration of objective response
for each treatment arm was estimated using the Kaplan-Meier approach. The
hazard ratio between the two treatment arms was estimated using Cox

regression.

As a sensitivity analysis, duration of objective response was repeated based

on Investigator assessments.

Time to symptom progression: Please see Section on Health-Related

Quiality of Life below.
Health-related Quality of Life Analysis
Time to symptom progression was evaluated using the Functional

Assessment of Cancer Therapy-for people with Breast Cancer (FACT-B)
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guestionnaire with the Trial Outcomes Index-Physical/Functional/Breast (TOI-
PFB) subscale. Female people completed questionnaires every 9 weeks
(within three days prior to each tumour assessment) until independent review
facility determined progression. Importantly, people were to complete the
assessment on schedule even if study therapy was no longer being
administered due to toxicity or investigator-determined progression
(assessments stopped at independent review facility determined progression).
Analysis methods were the same as those described for the primary efficacy
endpoint (independent review facility determined progression-free survival).
Time to event analysis using Kaplan Meier methodology tested the hypothesis
that the addition of pertuzumab to the treatment regimen does not have a
significant impact on Health-related quality of life.

The TOI-PFB is a 24-item subscale generated using three subsections of the
FACT-B questionnaire (physical and functional well-being and additional
concerns for people with breast cancer (breast cancer subscale [BCS]). All
items in the questionnaire were rated by the patient on a five-point scale
ranging from 0 (“not at all”) to 4 (“very much”). The higher subscale score
indicates better perceived quality of life. A decrease of five points or more in
the TOI PFB score from baseline was considered to be a clinically meaningful
change (i.e. indicative of symptom progression).

Exploratory efficacy analysis

The following endpoints, which were not specified as planned endpoints within

the Study Protocol, were evaluated as exploratory analyses:
1. Time to Response (independent review facility and Investigator assessed)

2. Clinical Benefit Response (independent review facility and Investigator

assessed)

Time to Response: Time to response was summarised based on both
the independent review facility and Investigator tumour assessments and
was defined as the period (weeks) from randomisation to the date of initial

confirmed PR or CR (defined as the date of tumour assessment at which the
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PR/CR was first detected by the independent review facility /Investigator).
Time to response was based on tumour assessments up to independent
review facility /Investigator-assessed progression (as appropriate to the
endpoint), death or NACT, whichever occurs earlier.

People in the ITT population with measurable disease at baseline (according
to the independent review facility or Investigator, as appropriate) were
included in the analysis of time to response. People who do not respond and
do not experience disease progression or death (within 18 weeks of
last tumour assessment) will be censored at the date of their last tumour
assessment (independent review facility -assessed or Investigator-assessed
as appropriate). People who do not respond and who experience disease
progression or death (within 18 weeks of the last tumour assessment) or
start NACT (next line anti-cancer therapy) were censored at their date of
progression (independent review facility or Investigator assessed, as
appropriate) date of death, or the last TA prior to onset of NACT, whichever is
earlier. People with no tumour assessments after baseline will be censored at

1 day.

No hypothesis testing was performed on this endpoint as the analysis was

considered to be exploratory.

Clinical Benefit Response: Clinical benefit  response (CBR) was
evaluate based on the independent review facility and Investigator tumour
assessments of progression (as appropriate to the endpoint), death
or  NACT, whichever occurred earlier. People were defined as showing
clinical benefit if they have had an objective response (CR or PR
subsequently confirmed a minimum of 4 weeks later), or stable disease (SD)

that was maintained for at least 180 days.

The analysis of the CBR was based on the ITT population. It was not
necessary to restrict the analysis of CBR to people with measurable disease,
as done for the analysis of ORR, because it is possible to observe clinical
benefit in people with non-measurable disease, in the form of stable disease.

People with a best overall response (BOR) of CR or PR, confirmed at least 4
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weeks apart, or with SD maintained for at least 180 days were classified as
demonstrating clinical benefit. All other people, including people with no post-
baseline tumour assessments, were classified as non-responders with respect

to clinical benefit.

The analysis was descriptive, with no hypothesis testing performed, as
this was an exploratory endpoint. An estimate of the CBR and 95% CI using

the Pearson-Clopper method was calculated for each treatment arm.
SAFETY ANALYSIS

6.3.7 People who received any amount of any component of study
treatment were included in safety analyses (safety analysis
population), this will be discussed in Section 6.9Provide details of
any subgroup analyses that were undertaken and specify the

rationale and whether they were pre-planned or post-hoc.

Subgroup analyses were pre-planned for the study. Analyses for independent
review facility determined progression-free survival were performed for the

following pre-defined categorical covariates:

* Prior Treatment Status (stratification factor)

* Region (stratification factor)

» Age-group (< 65, = 65 years)

» Age-group (<75, 2 75 years)

* Race (White, Black, Asian, Other)

* Disease type (Visceral disease vs. non-visceral disease)

* IHC HER2 Status (3+)

* FISH (positive)

* ER/PgR Status (ER and PgR negative vs ER and/or PgR positive)

Forest plots of the HR and corresponding (1-a) % CI were produced for all
subgroups.
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Post database lock, further subgroup analyses of progression-free survival
were defined for the following subgroups:

* HER2 IHC 2+
+ Baseline ECOG (0 vs. 1+)

* People with prior neoadjuvant or adjuvant treatment, split into people who
had received prior trastuzumab and people who had not received prior
trastuzumab

« Docetaxel dose escalation to 100mg/m? (Yes vs. No).

For the post-database lock subgroup analyses, the summary table produced
for the primary analysis was repeated for each subgroup level, rather than

presenting the additional subgroup data in a Forest plot

Participant flow

6.3.8 Provide details of the numbers of patients who were eligible to
enter the RCT(s), randomised, and allocated to each treatment.
Provide details of and the rationale for, patients who crossed
over treatment groups and/or were lost to follow-up or
withdrew from the RCT
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Figure 4 Participant Flow

Patients screened
N = 1196

I

Patients randomized

=Alive in survival FUP, N = 166
=Withdrew consent or lost to FUP, N =23
=Dead, N =96

Alive and on
treatment
N =121
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6.4 Critical appraisal of relevant RCTs

e The validity of the results of an individual study will depend
on the robustness of its overall design and execution, and
its relevance to the decision problem. Each study that
meets the criteria for inclusion should therefore be critically
appraised. Whenever possible, the criteria for assessing
published studies should be used to assess the validity of
unpublished and part-published studies. The critical

appraisal will be validated by the ERG.

Data for this study were recorded through an electronic data capture system
using eCRFs. Exceptions to this procedure included films for radiographic
tumour assessment, ECHO/MUGA cardiac assessments, and paper quality-
of-life questionnaires completed by participants and data on HER2 status.
Accurate and reliable data collection was assured by verification and cross-
checking of the eCRFs against the investigator’s records by the study monitor
(source document verification), and by the maintenance of a drug-dispensing
log by the investigator. A comprehensive validation check program utilising
front-end checks in the eCRF and back-end checks in the Roche database
was used to verify the data, and discrepancy reports were generated
accordingly. These were transferred electronically to the eCRF at the site for

resolution by the investigator.
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Table 14 Critical Appraisal of RCT

Study ID or acronym

Study question How is the question addressed in the Grade
study? (yes/no/not
clear/N/A)
Was randomisation carried out After written consent was obtained and Yes
appropriately? eligibility established, the study site
obtained the patient’s identification
number and randomisation to treatment
arm from the interactive voice response
system. A complete block randomisation
scheme was applied to achieve balance
in treatment assignment within each of
the eight strata, as defined by prior
treatment status (de novo vs prior
adjuvant or neoadjuvant therapy) and
region (Europe, North America, South
America and Asia).
Was the concealment of treatment A double-blind placebo control was used | Yes
allocation adequate? to minimise any bias.
Were the groups similar at the outset | The patient demographics and Yes
of the study in terms of prognostic characteristics were generally well
factors, for example, severity of balanced in both arms of the study.
disease? However there were slightly fewer
people in the placebo arm with an
ECOG performance status of O
indicating a slightly worse performance
status in the placebo arm.
Were the care providers, participants | The study was designed as ‘double- Yes
and outcome assessors blind to blind’. A placebo control was used to
treatment allocation? If any of these minimise bias in the assessment of
people were not blinded, what might | disease response and adverse event
be the likely impact on the risk of reporting. Additionally the use of an
bias (for each outcome)? Independent Review Facility to assess
the primary endpoint of the study further
minimised the risk of bias.
Were there any unexpected There were no unexpected imbalances No
imbalances in drop-outs between in drop outs
groups? If so, were they explained or
adjusted for?
Is there any evidence to suggest that | There is no evidence to suggest this No
the authors measured more
outcomes than they reported?
Did the analysis include an intention- | Efficacy analyses were conducted on Yes

to-treat analysis? If so, was this
appropriate and were appropriate
methods used to account for missing
data?

the intention to treat population. Safety
analyses were conducted on people
who received at least one dose of study
medication

Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for
undertaking reviews in health care. York: Centre for Reviews and Dissemination

6.4.1

Please provide as an appendix a complete quality assessment

for each RCT. See section 10.3, appendix 3 for a suggested

format.
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See section 10.3, appendix 3

6.4.2 If there is more than one RCT, tabulate a summary of the
responses applied to each of the critical appraisal criteria. A
suggested format for the quality assessment results is shown

below.

Not appropriate as there is only one RCT.

6.5 Results of the relevant RCTs

6.5.1 Provide the results for all relevant outcome measure(s)
pertinent to the decision problem. Data from intention-to-treat
analyses should be presented whenever possible and a
definition of the included patients provided. If patients have
been excluded from the analysis, the rationale for this should
be given. If there is more than one RCT, tabulate the

responses.

6.5.2 The information may be presented graphically to supplement
text and tabulated data. If appropriate, please present graphs

such as Kaplan—Meier plots.

6.5.3 For each outcome for each included RCT, the following

information should be provided.

e The unit of measurement.

e The size of the effect; for dichotomous outcomes, the
results ideally should be expressed as both relative risks
(or odds ratios) and risk (or rate) differences. For time-to-
event analysis, the hazard ratio is an equivalent statistic.
Both absolute and relative data should be presented.

e A 95% confidence interval.

e Number of participants in each group included in each
analysis and whether the analysis was by ‘intention to
treat’. State the results in absolute numbers when feasible.
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e When interim RCT data are quoted, this should be clearly
stated, along with the point at which data were taken and
the time remaining until completion of those RCT. Analytical
adjustments should be described to cater for the interim
nature of the data.

e Other relevant data that may assist in interpretation of the
results may be included, such as adherence to medication
and/or study protocol.

e Discuss and justify definitions of any clinically important
differences.

Report any other analyses performed, including subgroup
analysis and adjusted analyses, indicating those pre-

specified and those exploratory.

The primary analysis took place with a clinical data cut-off of 13 May
2011.Following the primary progression-free survival analysis, a formal
request was received from regulatory authorities for an additional analysis of
overall survival prior to the planned protocol-specified final analysis. This
second interim analysis of overall survival was conducted with data cut-off
date of 14 May 2012.This second interim analysis provided updated
investigator assessed progression-free survival and safety data. Subsequent
to the second interim analysis, as per protocol, patient crossover has been
permitted; therefore any data obtained in future will be compounded by
crossover. The results, presented below, for each of the outcome measures
all refer to their respective most recent analysis with the relevant data cut-off
dates (13 May 2011 or 14 May 2012) clearly stated.

Primary Endpoint (Data cut-off 13 May 2011)

The study met its primary endpoint. Treatment with pertuzumab,
trastuzumab and docetaxel resulted in a statistically significant improvement
in independent review facility assessed progression-free survival (HR=0.62,
95% CI [0.51, 0.75], p <0.0001) with an increase in median progression-free

survival of 6.1 months (median progression-free survival of 12.4 months in
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the trastuzumab and docetaxel arm compared with 18.5 months in the

pertuzumab, trastuzumab and docetaxel arm).

Key Secondary Endpoints (Data cut-off 13 May 2011)

Median time to investigator-assessed progression-free survival was
significantly improved in the pertuzumab, trastuzumab and docetaxel arm
compared with trastuzumab and docetaxel arm (18.5 months compared with
12.4 months), with a hazard ratio of 0.65 [0.54, 0.78], p<0.0001. The results
were comparable with those observed for independent review facility
assessed progression-free survival and were updated in the second interim

analysis (data cut-off 14 May 2012, discussed later in this section).

A strong trend towards an overall survival benefit was observed in the
pertuzumab arm (hazard ratio of 0.64 [0.47, 0.8, p=0.005). However the
estimated hazard ratio did not meet the O’Brien-Fleming stopping boundary
of the Lan-DeMets a-spending function for this interim analysis of survival
and was therefore not deemed statistically significant. The subsequent
second interim analysis (data cut-off 14 May 2012) with an additional year of
data, however, was found to be statistically significant (discussed later in this

section).

A higher percentage of people receiving pertuzumab achieved an objective
response (complete response or partial response), as assessed by the
independent review facility (233 participants [69.3%)] in the trastuzumab and
docetaxel arm compared with 275 participants [80.2%] in the pertuzumab,

trastuzumab and docetaxel arm.

The duration of response was longer in people receiving pertuzumab,
trastuzumab and docetaxel compared with trastuzumab and docetaxel (87.6
week median overall response duration in the pertuzumab, trastuzumab and

docetaxel arm compared with 54.1 weeks in the trastuzumab and docetaxel).
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There was no evidence to suggest that addition of pertuzumab to
trastuzumab and docetaxel had a detrimental effect on patient-reported
outcomes based on the comparable time to symptom progression between
treatment arms, as measured by the change in TOl_PFB (median 18.3

weeks in the trastuzumab and docetaxel arm compared with 18.4 weeks in

the pertuzumab, trastuzumab and docetaxel arm).
Table 15 Overview of Efficacy
Trastuzumab and Pertuzumab, Hazard Ratio,
docetaxel arm trastuzumab and P-Value.
(n=406) docetaxel Confidence Interval
(n=402)

Primary Endpoint

Independent review facility assessed progression-free survival (data cut-off 13 May 2011)

n 406 402 p-value - <0.0001
No (%) people with event 242 (59.6%) 191 (47.5%) HR 0.62
Median time to event (months) 12.4 18.5 CI [0.51, 0.75)

Key Secondary Endpoints

Investigator-Assessed progression-free survival (data cut-off 14 May 2012)

n 406 402 p-value- <0.0001

No (%) people with event 296 (72.9%) 257 (63.9%) HR 0.69

Median time to event (months) 124 18.7 CI[0.58; 0.81]
Overall Survival (data cut-off 14 May 2012)

n 406 402 HR 0.66

No (%) of deaths 154 (37.9%) 113 (28.1%) Cl [0.52; 0.84]

Median time to event (months) 37.6 Median not

reached

Objective Response Rate (data cut-off 13 May 2011)

n 336 343

Responders 233 (69.3%) 275 (80.2%)

95% CI for Objective Response | [64.1; 74.2] [75.6; 84.3]

Rate

Complete response 14 (4.2%) 19 (5.5%)

Partial response
Stable disease

219 (65.2%)
70 (20.8%)

256 (74.6%)
50 (14.6%)

Progressive disease 28 (8.3%) 13 (3.8%)
Duration of Response (data cut-off 13 May 2011)

n 233 275

Median duration of response 54.1 87.6
(weeks) [46;64] [71;106]

95% CI for Median

Time to Symptom Progression (FACT-B) (data cut-off 13 May 2011)

n
Number (%) people with event
Median time to symptom

progression (weeks)
95% CI for Median

404
229 (56.7%)

18.3

[18;27]

402
239 (59.5%)

18.4

[18;27]

HR, Hazard Ratio (Log-Rank test, stratified **); P-Value,

Confidence Interval 95%

P-Value (Log-Rank test, stratified **), Cl,

Primary Efficacy Parameter — Independent Review Facility assessed

Progression-free survival (Data cut-off 13 May 2011)
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Independent review facility assessed progression-free survival was
significantly improved for people in the pertuzumab, trastuzumab and
docetaxel arm compared with people receiving trastuzumab and docetaxel
(HR =0.62, p < 0.0001), with an increase in median progression-free survival
of 6.1 months (median 12.4 for trastuzumab and docetaxel compared with
18.5 months for pertuzumab, trastuzumab and docetaxel). The Kaplan-Meier
curve (Figure 5) shows an early separation beginning at the first tumour
assessment (9 weeks), which is maintained from this point onwards. The

curves remain separate and do not cross.

Figure 5 Progression-free survival (Independent Assessed 13 May 2011
data-cut) Kaplan-Meier Plots
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Progression-free survival events were defined as progressed disease or
death within 18 weeks of the person’s last tumour assessment. The
progression-free survival event was progressed disease in 226 people
(55.7%) in the trastuzumab and docetaxel arm and 180 people (44.8%) in the

pertuzumab, trastuzumab and docetaxel arm. Death within 18 weeks of the
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person’s last independent review facility assessed tumour assessment made

up the remaining events.

Subgroup analyses for independent review facility assessed progression
survival were performed on a set of covariates, as pre-specified in the study
statistical analysis plan. The results of the subgroup analyses were generally
consistent with the results seen in the study population. The benefit
associated with pertuzumab was seen in all of the subgroups tested, with
point estimates of the hazard ratio all less than 1.0. Furthermore, in the
majority of subgroups tested, the hazard ratio was comparable to the overall
hazard ratio observed in the study population (HR = 0.63, unstratified
analysis). Moreover, the upper 95% CI for the HR was below 1 in the majority
of subgroups indicating all sub-groups benefitted from pertuzumab- based

treatment.
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Figure 6 Progression-free survival forest plot hazard (independent assess 13 May

2011)
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Secondary efficacy parameters

Overall Survival (Data cut-off 14 May 2012)

At the time of the clinical data cut-off for the second interim overall survival
analysis (14 May 2012), 267 deaths had occurred, with more deaths in the
trastuzumab and docetaxel arm (154 deaths [37.9% of people]) than in the
pertuzumab, trastuzumab and docetaxel arm (113 deaths [28.1%]). This
analysis included an additional 102 deaths (58 deaths in the trastuzumab and
docetaxel arm and 44 deaths in the pertuzumab, trastuzumab and docetaxel
arm) compared with the first interim analysis of overall survival. The clinical
data cut-off occurred approximately 22 months after the last patient was
randomised in the study; median survival follow-up was 30 months in both
arms. The Kaplan—Meier analysis of time to censoring for overall survival
shows that the pattern of survival follow-up is similar for both arms). The
overall survival result for this analysis (HR = 0.66, 95% CI: 0.52, 0.84; p =
0.0008; stratified by prior treatment status and region) crosses the pre-defined
O’Brien—Fleming stopping boundary for the Lan-DeMets a-spending function
(HR = 0.739, p =< 0.0138) and therefore demonstrates a statistically significant
survival benefit for people randomised to pertuzumab, trastuzumab and
docetaxel. Median survival has been reached in the trastuzumab and
docetaxel arm (37.6 months) but has not been reached in the pertuzumab,

trastuzumab and docetaxel arm.

The Kaplan-Meier curves demonstrate an early separation at approximately 4
months that continues over time (see Figure 7). The absolute difference

between the two arms was 5% at 1 year, 11% at 2 years and 16% at 3 years.
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Figure 7 Overall Survival (14 May 2012 data-cut) Kaplan-Meier Plots
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A series of sensitivity analyses were conducted to assess the robustness of

this analysis, as described below, all are supportive of this latest overall

survival analysis:

e An unstratified analysis provided identical results (HR=0.66, p=0.0008)

e Additionally, the overall survival curves were compared using the

Wilcoxon test, which is an alternative to the log-rank test for comparing

survival distributions. This analyses provided identical results (p=0.0008)

Subgroup analyses of overall survival were performed using the same pre-

specified covariates as defined for the progression-free survival analysis. In

general, the subgroup analysis results, based on the observed hazard ratios

and 95% confidence intervals (Cls), are consistent with those for the overall

study population and indicate a consistent survival benefit with pertuzumab.

The hazard ratio for the subgroup of people with non-visceral disease was

estimated to be 1.42. However, it should be noted that there was a low

number of people in this subgroup and a low number of deaths (33 deaths in

178 people [18.5%]), with high 1-year survival rates in both treatment arms
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(0.93-0.95). Consequently, the variability around this estimated HR was high
(95% CI: 0.71, 2.84). The CHMP concluded the relatively small sample size
of this subgroup and low event rate may have affected the probability to
detect a true treatment effect and consequently did not advise a restriction of

indication of pertuzumab to this subgroup.
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Figure 8 Overall survival forest plot (Independent assessed 14 May 2012)
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Cox Regression Analyses for Overall Survival

Exploratory univariate and multivariate Cox regression analyses were

performed on the updated overall survival.

Overall, the treatment effect remained consistent when adjusted for
covariates in both the univariate and multivariate models, with the HR for the
treatment effect ranging from 0.62 to 0.67.

The exploratory Cox regression analyses reinforce the significant treatment
effect observed in the updated overall survival analysis. In addition, the key
covariates identified as potential prognostic factors remained consistent,

compared to the analyses reported in the primary data data-cut.

Investigator-Assessed Progression-Free Survival (Data-cut 14 May
2012)

At the time of the second clinical data-cut (14 May 2012), 1553 people (68%
of 808 people randomised) were reported to have had a progression-free
survival event according to investigator assessment. More people in the
trastuzumab and docetaxel arm (296 of 406 people [73%]) had had a
progression-free survival event than in the pertuzumab, trastuzumab and
docetaxel arm (257 of 402 people [64%]). The HR was 0.69 (95% CI: 0.58,
0.81) and the increase in median progression-free survival was 6.3 months
from 12.4 months for trastuzumab and docetaxel compared with 18.7
months for pertuzumab, trastuzumab and docetaxel. These results are
consistent with those from the primary analysis, demonstrating a durable

clinical benefit.
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Figure 9 Progression-free survival (Investigator Assessed 14 May 2012
data-cut) Kaplan-Meier Plots
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Exploratory subgroup analyses of investigator-assessed progression-free
survival were performed for the baseline characteristics used in the primary
analysis of independent review facility assessed progression-free survival.
The results of these subgroup analyses are consistent with both the overall
progression-free survival result for the updated analysis and with the
subgroup results presented in the primary analysis (data-cut 13 May 2011)
independent review facility assessed progression-free survival. The benefit
associated with pertuzumab-based treatment is maintained in all of the
subgroups explored, with point estimates of the hazard ratio consistently
below 1.0.
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Figure 10 Progression-free survival forest plot (Investigator assessed 14 May 2012)
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Objective Response (Data-cut 13 May 2011)

The results of the independent review facility assessed objective response
support the results of the primary endpoint, with a higher percentage of
people in the pertuzumab, trastuzumab and docetaxel arm (275 people
[80.2%]) achieving an objective response, compared with those on the
trastuzumab and docetaxel arm (233 people [69.3%]), p = 0.0011,
stratified analysis. Complete response was achieved by 14 people (4.2%)
in the trastuzumab and docetaxel arm and 19 people (5.5%) in the
pertuzumab, trastuzumab and docetaxel arm, and partial response by 219
people (65.2%) compared with 256 people (74.6%) respectively.

Objective response based on investigator assessment was also investigated
as a sensitivity analysis. The analysis was based on the subset of the ITT
population with investigator-determined measurable disease (n = 371 for the
trastuzumab and docetaxel arm, n = 367 for the pertuzumab, trastuzumab
and docetaxel arm). The results were broadly similar to the results from the
independent review facility assessed objective response, with 253 people
(68.2%) in the trastuzumab and docetaxel arm and 284 people (77.4%) in
the pertuzumab, trastuzumab and docetaxel arm achieving an objective

response (p = 0.0049, stratified analysis).

Duration of Objective Response (Data-cut 13 May 2011)

The median duration of response was 54.1 weeks in the trastuzumab and
docetaxel arm compared with 87.6 weeks in the pertuzumab, trastuzumab
and docetaxel arm (HR = 0.66, 95% CI [0.51, 0.85]). Comparable results were
observed in the analysis of investigator-assessed duration of objective
response (median 54.0 in the trastuzumab and docetaxel arm compared with
73.7 weeks in the pertuzumab, trastuzumab and docetaxel arm, HR = 0.67
[0.52, 0.85]).
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Time to Symptom Progression According to FACT-B Quality of Life
Questionnaire (Data-cut 13 May 2011)

Only females completed the FACT-B questionnaire as planned. This resulted
in 806 of the 808 ITT population included in the FACT-B analyses (404
people in the trastuzumab and docetaxel arm and 402 people in the
pertuzumab, trastuzumab and docetaxel arm). Symptom progression
according to FACT-B was defined as a decrease from baseline in the TOI-
PFB score of five points or more. The TOI-PFB is a composite score derived
from the physical wellbeing, functional wellbeing and additional concerns

subscales.

There was no evidence that the addition of pertuzumab to trastuzumab and
docetaxel led to a detrimental effect on quality of life, with 229 people (56.7%)
in the trastuzumab and docetaxel arm and 239 people (59.5%) in the
pertuzumab, trastuzumab and docetaxel arm experiencing symptom
progression based on the TOI-PFB. The median time to event was 18.3
weeks compared with 18.4 weeks, representing approximately 6 treatment
cycles, with a HR of 0.97 [0.81,1.16]. The upper limit of the confidence
interval for the HR indicates that a true worsening of more than 16% can be
ruled out with 95% confidence. The Kaplan-Meier curves for the two
treatment arms are similar, with clear steps corresponding to the scheduled 9-
weekly intervals indicating good compliance with the timing of the
assessments. The results are supported by the unstratified analysis which

also produced a HR of 0.97.

A summary of the mean change from baseline in TOI-PFB is presented by
cycle and graphically. At Cycle 6, the mean reduction in TOI-PFB score from
baseline was -3.5 in the trastuzumab and docetaxel arm compared with -3.0
in the pertuzumab, trastuzumab and docetaxel arm. However, at subsequent
cycles the mean reductions were smaller (for example at cycle 9 the mean
reduction in TOI-PFB score from baseline was -2.0 compared with -0.8)
suggesting that TOI-PFB scores improved after an initial reduction. Overall the

mean changes tended to be small in both treatment arms. It is important to
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note the questionnaires were scheduled to be completed every three cycles.
Data are included for the interim cycles (such as cycles 1, 2, and 4) if, for
example, a patient completed a questionnaire at an unscheduled visit.
Caution should therefore be applied in interpreting the data at the interim
cycles, due to the small sample sizes. The data were further summarized by

scheduled visit, and a consistent profile was observed.

The compliance rate with completion of the FACT-B questionnaire was high,
with at least 75% compliance observed beyond the first year within both
treatment groups. The percentage of people completing FACT-B
questionnaires at each 9-weekly interval was also consistent with the
percentage of people undergoing tumour assessments on schedule (at least
75% in each arm for the first year) providing further evidence that compliance

was high.

Figure 11 FACT-B Kaplan-Meier plots
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6.6

6.6.1

Meta-analysis

The following steps should be used as a minimum when

presenting a meta-analysis.

e Perform a statistical assessment of heterogeneity. If the
visual presentation and/or the statistical test indicate that
the RCT results are heterogeneous, try to provide an
explanation for the heterogeneity.

e Statistically combine (pool) the results for both relative risk
reduction and absolute risk reduction using both the fixed
effects and random effects models (giving four
combinations in all).

e Provide an adequate description of the methods of
statistical combination and justify their choice.

e Undertake sensitivity analysis when appropriate.

e Tabulate and/or graphically display the individual and

combined results (such as through the use of forest plots).

A meta-analysis was not considered necessary given that only one relevant

trial was identified.

6.7

6.7.1

Indirect and mixed treatment comparisons

Describe the strategies used to retrieve relevant clinical data
on the comparators and common references both from the
published literature and from unpublished data. The methods
used should be justified with reference to the decision
problem. Sufficient detail should be provided to enable the
methods to be reproduced, and the rationale for any inclusion
and exclusion criteria used should be provided. Exact details
of the search strategy used should be provided in

section 10.4, appendix 4.

Trastuzumab in combination with a taxane is currently standard of care for

people with previously untreated HER2-positive metastatic breast cancer who
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are suitable for chemotherapy in Europe, the US and many other countries
(Aebi et al, 2010; Cardoso et al 2010; Goldhirsch et al, 2007; Goldhirsch et al,
2009; Carlson et al, 2011).

There are two taxanes that are routinely used in clinical use in combination
with trastuzumab; paclitaxel and docetaxel. There is no head to head
evidence that compares the efficacy of pertuzumab in combination with
trastuzumab and docetaxel compared with trastuzumab in combination with
paclitaxel. As a result an indirect comparison to paclitaxel is required in order

to fulfill the decision problem.

Paclitaxel is available as a weekly or three-weekly regimen. Weekly paclitaxel
is associated with higher response rates and increased time to disease
progression compared with three-weekly paclitaxel (Seidman et al 2008). In
addition, data indicates that weekly paclitaxel is the standard dosing schedule
for paclitaxel for people with locally advanced or metastatic HER2-positive
breast cancer (Verrill et al Abstract LBA1005 ASCO 2007).

The issue of the relative efficacy of docetaxel and paclitaxel (albeit as
monotherapies) was discussed in detail in the NICE Technology Appraisal of
bevacizumab in combination with a taxane (NICE TA 214). In this appraisal
the Appraisal Committee stated that whilst there is no head to head evidence
evaluating the relative efficacy of three weekly docetaxel and weekly
paclitaxel in the metastatic setting, the totality of evidence available strongly
indicates these regimens are clinically equivalent (an assumption made when
conducting the economic evaluation within TA 214). The rationale for this is
outlined below.

Evidence that weekly paclitaxel and three-weekly docetaxel are equivalent

Docetaxel has been shown to have comparable efficacy and safety profiles
when compared with paclitaxel, when used alone in treating people with
HER2-negative disease or when used in combination with trastuzumab for the
treatment of HER2-positive disease (Slamon et al, 2001; Marty et al, 2005).
See Table 16 for a comparison of the two regimens used in combination with

trastuzumab and alone in Slamon et al (2001) and Marty et al (2005).
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Table 16 Comparison of paclitaxel and docetaxel

Marty et al (2005) Slamon et al (2001)
Trastuzumab Docetaxel Trastuzumab Paclitaxel
and docetaxel and paclitaxel
Median time to
] 11.7 6.1 6.9 3
progression
Obijective
61 34 38 16
response
Median overall
) 22.7 31.2 22.1 18.4
survival

A study by Sparano et al (2008) provides head to head evidence on the
relative efficacy of several taxane regimens (paclitaxel weekly, paclitaxel
three-weekly, docetaxel weekly and docetaxel three-weekly) in the adjuvant
breast cancer setting. Although the study evaluated the relative efficacy of
these agents in the adjuvant treatment for HER2-negative early disease,
breast cancer is recognized as a disease continuum from the early to the
advanced setting and comparable treatment efficacy has been shown for
numerous agents, from tamoxifen to trastuzumab, in the early and advanced
breast cancer setting. This large study in 4950 people demonstrates that
docetaxel three-weekly and paclitaxel weekly at the doses used were the
most effective regimens. Paclitaxel weekly was associated with 5-year
disease-free survival of 81.5% and overall survival of 89.7%, comparable to
that of docetaxel three-weekly (5-year disease-free survival of 81.2% and

overall survival of 87.3%).

In light of the lack of head to head evidence in the metastatic setting, the data
available from naive indirect comparisons in the metastatic setting and head
to head data in the adjuvant setting, the opinion of our clinical experts and the
Appraisal Committee discussion in TA 214, it is assumed the control arm of
the CLEOPATRA study represents the outcomes that would be observed for
people treated with trastuzumab in combination with weekly paclitaxel.
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6.8

6.8.1

Non-RCT evidence

If non-RCT evidence is considered (see section 6.2.7), please
repeat the instructions specified in sections 6.1 to 6.5 for the
identification, selection and methodology of the trials, and the
presentation of results. For the quality assessments of non-
RCTs, use an appropriate and validated quality assessment
instrument. Key aspects of quality to be considered can be
found in ‘Systematic reviews: CRD’s guidance for undertaking

reviews in health care’ (www.york.ac.uk/inst/crd). Exact details

of the search strategy used and a complete quality
assessment for each trial should be provided in sections 10.6
and 10.7, appendices 6 and 7.

There are no non-RCTs which are relevant to the decision problem.

6.9

6.9.1

Adverse events

If any of the main trials are designed primarily to assess safety
outcomes (for example, they are powered to detect significant
differences between treatments with respect to the incidence
of an adverse event), please repeat the instructions specified
in sections 6.1 to 6.5 for the identification, selection,
methodology and quality of the trials, and the presentation of
results. Examples for search strategies for specific adverse
effects and/or generic adverse-effect terms and key aspects of
qguality criteria for adverse-effects data can found in
‘Systematic reviews: CRD’s guidance for undertaking reviews

in health care’ (www.york.ac.uk/inst/crd). Exact details of the

search strategy used and a complete quality assessment for
each trial should be provided in sections 10.8 and 10.9,

appendices 8 and 9.

Specification for manufacturer submission of evidence Page 79 of 177



http://www.york.ac.uk/inst/crd

http://www.york.ac.uk/inst/crd



Safety was an endpoint in the CLEOPATRA study. In light of this no additional

searches have been undertaken.

6.9.2

Please provide details of all important adverse events for each

intervention group. For each group, give the number with the

adverse event, the number in the group and the percentage

with the event. Then present the relative risk and risk

difference and associated 95% confidence intervals for each

adverse event. A suggested format is shown below.

An overview of the cumulative safety data reported at the time of the primary
data-cut (13 May 2011) and the latest clinical data-cut (14 May 2012) is

provided in Table 17Error! Reference source not found..

Table 17 Overview of Safety in CLEOPATRA

Trastuzumab and docetaxel

Pertuzumab, trastuzumab

and docetaxel

13 May 2011
N=397

14 May 2012
N = 396

13 May 2011
N =407

14 May 2012
N =408

Adverse events

Any grade
Grade 3 =2

391 (98.5%)

391 (98.7%)

406 (99.8%)

408 (100%)

289 (72.8%)

291 (73.5%)

302 (74.2%)

311 (76.2%)

Related

382 (96.2%)

381 (96.2%)

396 (97.3%)

397 (97.3%)

Serious AE

104 (26.2%)

115 (29.0%)

140 (24.4%)

148 (36.3%)

AE leading to
discontinuation of any
study medication

110 (27.7%)

114 (28.8%)

119 (29.2%)

125 (30.6%)

AE leading to dose
interruption or
modification

211 (53.1%)

215 (54.3%)

244 (60.0%)

252 (61.8%)

AE resulting in death 10 (2.5%) 12 (3.0%) 8 (2.0%) 8 (2.0%)
People with events to

monitor

Symptomatic LVSD 4 (1.0%) 4 (1.0%) 4 (1.0%) 4 (1.0%)
adjudicated by the CRC

Grade 3 2 0 0 3 (0.7%) 3 (0.7%)
Symptomatic LVSD 7 (1.8%) 7 (1.8%) 4 (1.0%) 5 (1.2%)
assessed by the

investigator

Grade 3 2 4 (1.0%) 4 (1.0%) 3 (0.7%) 3 (0.7%)
Left ventricular 33 (8.3%) 34 (8.6%) 18 (4.4%) 22 (5.4%)
dysfunction

Grade 3 2 11 (2.8%) 13 (3.3%) 5 (1.2%) 5 (1.2%)
SAE suggestive of CHF 7 (1.8%) 8 (2.0%) 4 (1.0%) 6 (1.5%)
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Grade 3 2 7 (1.8%) 7 (1.8%) 4 (1.0%) 5 (1.2%)

AE during placebo or 20 (5.0%) 20 (5.1%) 36 (8.8%) 39 (9.6%)
pertuzumab infusion

Grade 3 2 1 (0.3%) 1 (0.3%) 1 (0.2%) 2 (0.5%)
Diarrhoea 184 (46.3%) 191 (48.2%) | 272 (66.8%) 278 (68.1%)
Grade 3 2 20 (5.0%) 20 (5.1%) 32 (7.9%) 37 (9.1%)
Rash 143 (36.0%) 144 (36.4%) | 184 (45.2%) 194 (47.5%)
Grade 3 2 5 (1.3%) 5 (1.3%) 11 (2.7%) 12 (2.9%)
Leukopenia 231 (58.2%) 231 (58.2%) | 254 (62.4%) 255 (62.5%)
Grade 3 2 211 (53.1%) 211 (53.1%) | 237 (58.2%) 238 (58.3%)
Leukopenia infection 39 (9.8%) 38 (9.6%) 51 (12.5%) 52 (12.7%)
Grade 3 2 9 (2.3%) 9 (2.3%) 19 (4.7%) 19 (4.7%)
Febrile neutropenia 3 (0.8%) 3 (0.8%) 14 (3.4%) 14 (3.4%)
infection

Grade 3 2 1(0.3%) 1 (0.3%) 6 (1.5%) 6 (1.5%)
Anaphylaxis and 36 (9.1%) 36 (9.1%) 44 (10.8%) 45 (11.0%)
hypersensitivity

Grade 3 2 10 (2.5%) 10 (2.5%) 8 (2.0%) 8 (2.0%)
Interstitial lung disease 6 (1.5%) 6 (1.5%) 9 (2.2%) 10 (2.5%)
Grade 3 2 2 (0.5%) 2 (0.5%) 3 (0.7%) 3 (0.7%)

QT prolongation 5 (1.3%) 5 (1.3%) 8 (2.0%) 9 (2.2%)
Grade 3 2 1 (0.3%) 1 (0.3%) 4 (1.0%) 4 (1.0%)
Mucositis 147 (37.0%) 150 (37.9%) | 198 (48.6%) 203 (49.8%)
Grade 3 2 7 (1.8%) 8 (2.0%) 12 (2.9%) 13 (3.2%)
Drug-related hepatic 40 (10.1%) 43 (10.9%) 39 (9.6%) 42 (10.3%)
disorder

Grade 3 2 5 (1.3%) 5 (1.3%) 7 (1.7%) 7 (1.7%)

Overall, the results were similar between the two data-cuts. No major changes
in incidence, severity, or specificity of AEs were observed, and no new safety

concerns were identified based on the latest clinical data-cut.

In summary:
e As reported at the primary clinical data-cut, the tolerability of
pertuzumab, trastuzumab and docetaxel was broadly comparable with
that of trastuzumab and docetaxel in terms of the incidence and
severity of AEs, discontinuations due to AEs, and AEs leading to death.

e Similar to findings at the primary clinical cut-off, the incidence of
serious adverse events was lower in the trastuzumab and docetaxel
arm (29.0%) than in the pertuzumab, trastuzumab and docetaxel arm
(36.3%) with the difference mainly due to febrile neutropenia.

e More deaths occurred in the trastuzumab and docetaxel arm (152 of

396 people; 38.4%) compared with the pertuzumab, trastuzumab and
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docetaxel arm (113 of 408 people; 27.7%), and the majority of deaths
in both arms were due to progression.

e Two additional people in the trastuzumab and docetaxel arm had
Grade = 3 LVD and 1 additional patient in the pertuzumab,
trastuzumab and docetaxel arm had a Grade = 3 CHF event reported
since the primary clinical cut-off.

e The incidence of the AEs of diarrhoea, rash, mucosal inflammation,
febrile neutropenia, and dry skin was higher (= 5% difference) in the
pertuzumab, trastuzumab and docetaxel arm compared with the
trastuzumab and docetaxel arm, whereas peripheral edema and
constipation were more common in the trastuzumab and docetaxel
arm. This was similar to what was previously reported. At the latest
data cut-off, pruritus was the only additional AE that occurred at a
difference in frequency of = 5% in the pertuzumab, trastuzumab and

docetaxel arm compared with the trastuzumab and docetaxel arm.

Since people in the pertuzumab, trastuzumab and docetaxel arm were in the
study and on study treatment longer than people in the trastuzumab and
docetaxel arm, a higher incidence of AE and serious adverse events would
be expected because of the longer exposure to treatment and the longer AE

and serious adverse events reporting period.

Common Adverse Events

At the time of the data cut-off of 14 May 2012, the most common AEs by
MedDRA PT in both treatment arms remained alopecia, diarrhoea,
neutropenia, nausea, fatigue, rash, asthenia, decreased appetite, vomiting,
peripheral oedema, myalgia, and mucosal inflammation (see Table below).

The incidence of diarrhoea, rash, mucosal inflammation, pruritus, febrile
neutropenia, and dry skin was higher (= 5% difference) in the pertuzumab,
trastuzumab and docetaxel arm compared with the trastuzumab and
docetaxel arm, whereas the incidence of peripheral oedema and constipation
was higher (= 5% difference) in the trastuzumab and docetaxel arm compared

with the pertuzumab, trastuzumab and docetaxel arm.
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These findings are similar to those reported at the time of the primary
analysis. The overall incidence of most AEs did not increase by more than
2%. The only exception was headache, which increased by a similar extent in
the two treatment arms (16.9% incidence at the time of the primary analysis
and 18.9% at the time of the latest data cut-off in the trastuzumab and
docetaxel arm; 20.9% and 23.8%, respectively, in the pertuzumab,
trastuzumab and docetaxel arm). AEs with a difference in incidence between
the two arms of = 5% at the time of the primary analysis also did not change
at the latest data cut-off, apart from the addition of pruritus. The difference in
incidence of pruritus between the two arms was less than 5% at the primary
data cut-off (10.1% of people in the trastuzumab and docetaxel arm vs. 14.0%
of people in the pertuzumab, trastuzumab and docetaxel arm), and this
difference increased very slightly (10.1% vs. 16.7%, respectively) at the time

of the latest data cut off.
Overall, these data suggest that the pattern of adverse events has remained

stable with the additional year of safety data collection, and most AEs

occurred during the initial cycles of treatment.
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Table 18 Summary of adverse events with an incidence rate of >5% by
trial treatment

Adverse Event Trastuzumab and docetaxel | Pertuzumab, trastuzumab
(n=396) and docetaxel (n=408)
No. % No. %
Alopecia 240 60.6 248 60.8
Diarrhoea 191 48.2 278 68.1
Neutropenia 197 497 216 52.9
Nausea 168 424 179 43.9
Fatigue 148 37.4 155 38.0
Rash 95 24.0 149 36.5
Asthenia 121 30.6 110 27.0
Decreased Appetite 105 26.5 121 29.7
Oedema Peripheral 122 30.8 101 24.8
Vomiting 97 24,5 104 25.5
Myalgia 97 24.5 97 23.8
Mucosal Inflammation 79 19.9 112 27.5
Nail Disorder 92 23.2 94 23.0
Anaemia 77 194 96 235
Cough 78 19.7 94 23.0
Headache 75 18.9 97 23.8
Peripheral Neuropathy 79 19.9 88 21.6
Constipation 101 25.5 63 154
Leukopenia 82 20.7 75 18.4
Pyrexia 72 18.2 78 19.1
Stomatitis 62 15.7 81 19.9
Arthraligia 66 16.7 75 18.4
Dysgeusia 62 15.7 76 18.6
Upper Respiratory Tract 56 141 74 18.1
Infection
Pain in extremity 51 12.9 71 17.4
Dyspnoea 63 15.9 57 14.0
Nasopharyngitis 58 14.6 61 15.0
Insomnia 55 13.9 62 15.2
Lacrimation increased 55 13.9 58 14.2
Abdominal pain 49 12.4 61 15.0
Dizziness 52 131 58 14.2
Back pain 47 11.9 61 15.0
Peripheral sensory neuropathy 58 14.6 50 12.3
Pruritus 40 10.1 68 16.7
Dyspepsia 48 121 54 13.2
Oedema 49 12.4 47 11.5
Febrile neutropenia 30 7.6 56 13.7
Abdominal pain upper 42 10.6 42 10.3
Paraesthesia 41 10.4 38 9.3
Hypertension 32 8.1 43 10.5
Epistaxis 35 8.8 39 9.6
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Musculoskeletal pain 37 9.3 36 8.8
Bone pain 34 8.6 37 9.1
Dry skin 23 5.8 44 10.8
Urinary tract infection 30 7.6 35 8.6
Oropharyngeal pain 26 6.6 32 7.8
Hypokalaemia 20 5.1 37 9.1
Left ventricular dysfunction 34 8.6 22 5.4
Muscle spasms 18 4.5 36 8.8
Weight decreased 17 4.3 36 8.8
Rhinorrhoea 23 5.8 29 7.1
Palmar-Plantar

Erythrodysaesthesia Syndrome | 5o 5.6 28 6.9
Chills 15 3.8 34 8.3
Pain 22 5.6 26 6.4
Hypersensitivity 20 51 27 6.6
Influenza 22 5.6 24 5.9
Depression 19 4.8 26 6.4
Erythema 20 51 24 5.9
Hot flush 21 5.3 23 5.6
Paronychia 14 35 30 7.4
Pleural effusion 23 5.8 21 5.1
Conjunctivitis 17 4.3 26 6.4
Lymphoedema 16 4.0 23 5.6
Rhinitis 22 5.6 17 4.2
Chest pain 22 5.6 14 3.4
Weight increased 22 5.6 14 34
Dysuria 10 25 22 5.4
Dry Eye 7 1.8 23 5.6
Influenza-like lliness 9 2.3 21 5.1

During the one year between the primary and the latest clinical cut-off date,
fewer AEs were reported in the trastuzumab and docetaxel arm (91 people
[23.0%] reported 368 AES) compared with the pertuzumab, trastuzumab and
docetaxel arm (140 people [34.3%] reported 651 AES). This may be at least
partly due to the longer exposure to treatment and the longer adverse event
and serious adverse events reporting period for people in the pertuzumab,

trastuzumab and docetaxel arm.
The incidence of cardiac disorders changed very little in both treatment arms

since the primary clinical cut-off; 17.4% of people in the trastuzumab and

docetaxel arm (69 people) and 15.4% of people in the pertuzumab,
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trastuzumab and docetaxel arm (63 people) experienced cardiac disorders.
The most frequently reported cardiac-related AE was LVSD, with 1 additional
case in the trastuzumab and docetaxel arm and 3 additional cases in the
pertuzumab, trastuzumab and docetaxel arm at the latest clinical cut-off (i.e.,
a total of 34 people [8.6%)] in the trastuzumab and docetaxel arm vs. 22

people [5.4%] in the pertuzumab, trastuzumab and docetaxel arm).

Serious Adverse Events

The incidence of serious adverse events was higher in the pertuzumab,
trastuzumab and docetaxel arm (36.3%) than in the trastuzumab and
docetaxel arm (29.0%). Although people in the pertuzumab, trastuzumab and
docetaxel arm received more infusions after the primary clinical cut-off than
people in the trastuzumab and docetaxel arm, the rates of serious adverse
events reported after the primary data cut-off were low for each of the
treatment arms (14 [3.5%] in the trastuzumab and docetaxel arm vs. 15
[3.7%] in the pertuzumab, trastuzumab and docetaxel arm).

Serious adverse events coded to the SOC Blood and Lymphatic System
Disorders were the most frequently reported serious adverse events in both
treatment arms; these occurred in 15.9% of people in the pertuzumab,
trastuzumab and docetaxel arm and 10.6% of people in the trastuzumab and
docetaxel arm, with an incidence similar to that observed at the primary
clinical cut-off. The difference between the two treatment arms was mainly
due to the incidence of febrile neutropenia in the pertuzumab, trastuzumab
and docetaxel arm, 11.3% of people compared with 5.1% of people in the

trastuzumab and docetaxel arm, the same incidence as previously reported.

The next most frequently reported SOC was Infections and Infestations. With
events being reported in 11.8% of people in the pertuzumab, trastuzumab and
docetaxel arm and 8.6% of people in the trastuzumab and docetaxel arm.
However, no single event accounted for the difference in incidence between

the two arms.
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Although the incidence of gastrointestinal serious adverse events was
balanced between the two treatment arms, diarrhoea was observed in 3.2% of
people in the pertuzumab, trastuzumab and docetaxel arm and 1.3% of
people in the trastuzumab and docetaxel arm.

Cardiac serious adverse events occurred in 3.5% of people in the
trastuzumab and docetaxel arm and in 1.7% of people in the pertuzumab,

trastuzumab and docetaxel arm.

6.9.3 Give a brief overview of the safety of the technology in relation to
the decision problem.

The safety evaluation of pertuzumab has been based on data from the pivotal
CLEOPATRA study and 16 other phase | and Il studies. In total, these 17

studies provide data on 1412 people exposed to pertuzumab.

The safety profile for all people exposed to pertuzumab was consistent with
that observed in the key CLEOPATRA study, bearing in mind that 57.7% of
the 1412 people received concurrent chemotherapy (with or without
trastuzumab) and that it was expected the safety profile of pertuzumab would
be dominated by the toxicity of any concurrent chemotherapy.

Some of the key findings across these studies were:

e There was no evidence that pertuzumab exacerbates the cardiac
toxicity associated with trastuzumab.

e Overall, pertuzumab treatment was associated with increases in
common docetaxel-related toxicities (diarrhoea, neutropenia, and
mucositis) but these events were mainly mild to moderate in severity,

easily managed and rarely led to discontinuation of all treatment.

e Pertuzumab infusions were generally well-tolerated and most infusion
associated events were mild to moderate in severity. There was no
evidence of an increased risk of hypersensitivity reactions with

pertuzumab.
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e Exploratory subgroup analyses were conducted for potential risk
factors. Concurrent chemotherapy was identified as the major risk

factor for leukopenia

The side-by-side comparison of both treatment arms in the pivotal study is
considered of major importance as they reflect the proposed population for

pertuzumab.

In CLEOPATRA, overall, the tolerability of the pertuzumab-based regimen
was comparable to that of trastuzumab and docetaxel alone in terms of the

severity of AEs, discontinuations due to AEs and AEs leading to death.

Most AEs were mild to moderate in severity and decreased in frequency after
discontinuation of docetaxel treatment. The most common AEs (all grades of
severity, regardless of causality) in both arms were alopecia, diarrhoea,
neutropenia, nausea and fatigue. The incidence of diarrhoea, rash, mucosal
inflammation, febrile neutropenia, pruritus and dry skin was higher (> 5%
difference) in the pertuzumab based arm than in the trastuzumab and
docetaxel arm of the study. Peripheral oedema and constipation, however,
were more common in the trastuzumab and docetaxel arm and more people

died in that arm, mainly due to progressive disease.

The incidence of diarrhoea in the pertuzumab based regimen group was
66.8% compared with 46.3% the trastuzumab and docetaxel group, The
majority of diarrhoea experienced in both arms was mild to moderate in
severity, and the difference in incidence of severe diarrhoea between the
treatment arms was small; only 5.0% of people in the trastuzumab and
docetaxel group experienced severe diarrhoea compared with 7.9% of people
in the pertuzumab based arm. Moreover, the majority of episodes occurred in
the first three cycles of treatment and < 10% of people overall experienced
diarrhoea after Cycle 6. Overall, although diarrhoea was more frequent and
prolonged in the pertuzumab based arm than the trastuzumab and docetaxel
group, it was generally manageable and had no major impact on participants’
ability to continue study treatment.
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The incidence of rash in the pertuzumab based arm was 45.2% compared
with 36.0% in the trastuzumab and docetaxel arm. The majority of rashes
were mild to moderate in severity and only 11 people (2.7%) in the
pertuzumab based arm and 5 people (1.3%) in the trastuzumab and docetaxel
arm experienced severe events. Most rash events were reported during the
first two cycles and decreased in frequency with subsequent cycles. By Cycle
10, less than 2% of people in either treatment arm experienced a rash.
Rashes led to dose interruption or modification of study treatment in 3.7% of
people in the pertuzumab based arm and 1.6% of people in the trastuzumab
and docetaxel arm, and to discontinuation of study medication in 2.5% and

0.3% of participants, respectively.

Mucositis was experienced by 48.6% of people in the pertuzumab based arm
of the study compared with 37.0% of people in the trastuzumab and docetaxel
group. The great majority of events were mild to moderate in severity with
severe events occurring in only 2.9% of people in the pertuzumab based arm
and 1.8% of people in the trastuzumab and docetaxel group. Of the 198
people in the pertuzumab based arm and the 147 people in the trastuzumab
and docetaxel arm who experienced mucositis during the study, only 16.7% of
people in the pertuzumab based arm and 8.2% of people in the trastuzumab
and docetaxel arm developed mucositis after discontinuation of docetaxel
suggesting that docetaxel was a major contributor to mucositis. In the pivotal
study for trastuzumab, M77001, the addition of trastuzumab to docetaxel also
increased the incidence of stomatitis (from 14% with docetaxel alone to 20%
with trastuzumab and docetaxel), suggesting that general HER2 pathway
inhibition may play a part (Marty et al, 2005) and that it is not a pertuzumab-

specific event,

Febrile neutropenia occurred in 13.8% of the people in the pertuzumab based
arm compared with 7.6% of people in the trastuzumab and docetaxel arm
although the incidence of leukopenia and neutropenia based on laboratory
values was similar in both arms. It is important to note that no febrile
neutropenia events occurred after docetaxel discontinuation in the pivotal

study. Moreover, participants from Asia in the study experienced notably more
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febrile neutropenia, in the pertuzumab based regimen arm 25.6% of people
from Asia experienced febrile neutropenia compared with 8.5% of people from
the rest of the world. This finding may be due to the observations that
docetaxel is associated with more neutropenia in Asian people compared with
Western people (Fujiwara et al, 1999; Sato et al, 2006) possibly related to the
fact that docetaxel clearance is reduced in people with low body surface area
(Clark & Rivory, 1999; Engels et al, 2005). Consequently the overall rates of
febrile neutropenia seen in the study are likely to be greater than the potential

rates to be expected for the UK population.

In summary, these data indicate that pertuzumab in combination with
trastuzumab and docetaxel is well tolerated with manageable additional
toxicity. Additionally, despite targeting the same HER2 receptor pathway as
trastuzumab, pertuzumab appears to add no significant cardiac toxicity when
given with trastuzumab. No new or unexpected toxicities were encountered
other than those that are known for agents that target the HER family of
receptors including the current standard of care trastuzumab-based regimen
and consequently they are not expected to add any significant burden to

people, their healthcare professionals or cost to the NHS.

6.10 Interpretation of clinical evidence

6.10.1 Please provide a statement of principal findings from the clinical
evidence highlighting the clinical benefit and harms from the

technology.

Since the introduction of trastuzumab, there have been no significant
advances in the treatment of people with HER2-positive metastatic breast
cancer comparable with the results from the CLEOPATRA study.
Trastuzumab has resulted in significant improvements in treatment and
prognosis of people with HER2-positive breast cancer (Nahta and Esteva,
2007). The addition of trastuzumab to standard therapy has been shown to
significantly improve progression-free-, disease-free-, and overall survival in
people with HER2-positive breast cancer in a range of settings (Slamon et al,
2001; Marty et al, 2005; Piccart-Gebhart et al, 2005; Romond et al, 2005;
Kaufman et al, 2009; Gianni et al, 2010; Slamon et al, 2011). Trastuzumab-
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based therapy is now the recommended treatment for almost all people with
HER2-positive breast cancer, who do not have a contraindication to its use
(Aebi et al, 2010; Cardoso et al 2010; Goldhirsch et al, 2007; Goldhirsch et al,
2009; Carlson et al, 2011). Despite this, approximately 50% of people with
HER2-positive metastatic disease will experience disease progression within

a year of initiating treatment (Marty et al 2005).

In the key M77001 trastuzumab licencing study, the combination of
trastuzumab and docetaxel compared with docetaxel alone resulted in an
improvement in median time to progression (TTP), from 6.1 months to 11.7
months and overall survival from 22.7 months to 31.2 months. A comparable
magnitude of benefit has now been demonstrated in the CLEOPATRA study
with pertuzumab, trastuzumab and docetaxel compared with trastuzumab and
docetaxel alone. It should also be noted that the CLEOPATRA study has
demonstrated a significant overall survival benefit in a clinical setting with

relatively few previous positive studies.

Pertuzumab is the first in a new class of targeted cancer treatments called
HER2 dimerisation inhibitors. By targeting and binding to the subdomain 2 of
the extracellular domain of HER2, pertuzumab prevents heterodimerisation of
HER2 with other members of the HER family (HER1, HER3 and HER4). As a
result, ligand-activated downstream signaling is blocked by pertuzumab.
Pertuzumab is also capable of activating antibody-dependent cell-mediated
cytotoxicity (ADCC).

In the CLEOPATRA study the first efficacy analysis (data cut-off 13 May 2011)
showed that the combination of pertuzumab, trastuzumab and docetaxel
resulted in a clinically meaningful and statistically significant improvement in
progression-free survival. The independently assessed median progression-
free survival increased from 12.4 months in the trastuzumab and docetaxel
arm to 18.5 months in the pertuzumab based arm, an increase of 6.1 months
(HR 0.62, 95%CI: 0.51, 0.75, p<0.0001). At the second analysis (data cut-off
14 May 2012) with an additional 12 months of data, the progression-free
survival benefit was shown to be confirmed and maintained with the result

based on Investigator assessment. The updated data showed the median
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progression-free survival to have increased by 6.3 months, from 12.4 months
in the trastuzumab and docetaxel arm to 18.7 months with the pertuzumab
based regimen. The associated HR of 0.69 (95%CI: 0.58, 0.81) represents a
31% reduction in the relative risk of disease progression. This Investigator
assessed progression-free survival analysis is considered to be of greater
relevance to routine clinical practice and, subsequently, was used in the

health economic models.

This magnitude of improvement in progression-free survival seen in
CLEOPATRA is comparable with the pivotal trastuzumab licencing study for
people with HER2-positive metastatic breast cancer where the median time to
disease progression was shown to increase by 5.6 months, from 6.1 months
with docetaxel alone to 11.7 months with trastuzumab and docetaxel
(p=0.0001) (Marty et al, 2005).

The latest efficacy analysis (data cut-off 14 May 2012) for CLEOPATRA also
showed a significant overall survival benefit for people randomised to receive
pertuzumab. The median survival was 37.6 months in the trastuzumab and
docetaxel arm but people in the pertuzumab based arm had fared so well that
the median in that arm had not been reached at the time of data cut-off. The
associated HR of 0.66 (95% CI: 0.52; 0.84, p< 0.0008) shows a 34%
reduction in the relative risk of death. Survival rates showed a sustained
survival advantage in the pertuzumab based arm with 94% of people still alive
after one year compared to 89% in the trastuzumab and docetaxel arm, an
absolute difference of 5%. This difference in survival then continued to
increase over the course of the study with an absolute difference of 12%
between the groups at two years and 16% at three years, all in favour of the

pertuzumab based regimen arm.

After this latest efficacy analysis (data cut-off 14 May 2012), as per study
protocol, crossover between the two study arms has been permitted in
patients whose disease has not progressed and who are still receiving
treatment with trastuzumab. Consequently, any future analysis of overall

survival will be compounded by crossover.
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In addition to the significant improvements in both progression-free and
overall survival, the pertuzumab based arm had a statistically significant
greater objective response rate with 80.2% of people in the pertuzumab based
arm experiencing a complete or partial response (as per RECIST criteria) to
treatment compared to 69.3% in the trastuzumab and docetaxel arm, a
difference of 10.8% (95% CI: 4.2, 17.5; p=0.001).

The safety profile of the pertuzumab-based regimen was generally
comparable to that of the trastuzumab and docetaxel arm. Importantly, there
was no increase in cardiac-related adverse events with the pertuzumab based
regimen and the monitoring required was similar to that in routine, current
practice with trastuzumab based treatment. Most AEs were mild to moderate
in severity. Diarrhoea, rash, mucosal inflammation, febrile neutropenia,
pruritus and dry skin occurred at a higher incidence (> 5% difference) in the
pertuzumab based arm than in the trastuzumab and docetaxel arm of the
study. The majority of these events occurred during docetaxel treatment and
once this ended, the incidence of these events decreased significantly. The
pertuzumab based arm had a greater incidence of febrile neutropenia,
especially in Asian people and during the first three cycles of treatment, but no
events of febrile neutropenia were reported after cessation of docetaxel.
Moreover, it should be noted that use of granulocyte colony stimulating factor
(G-CSF) was not permitted for the first cycle of treatment in the study. This is
likely to have contributed to the incidence of febrile neutropenia seen in
association with the first cycle of treatment together with the increase in the
overall observed rate caused by the high rates in the Asian population in the
trial mean the overall observed rate may be higher than and of the incidence

in routine clinical practice in the UK.

Importantly, based on the patient-completed FACT-B questionnaire, no

differences in quality of life between the two treatment arms were observed.
Conclusion

CLEOPATRA demonstrates that pertuzumab offers substantial and consistent

clinically relevant benefits as a first-line therapy for locally recurrent
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unresectable or metastatic HER2-positive breast cancer. These benefits
included significant improvements in the proportions of people responding to
treatment, progression-free survival and overall survival. Minimal added
toxicity was observed, the safety profile was manageable and the quality of

life of people in the study was maintained.

These people represent a great unmet medical need as the HER2-positive
status of their breast cancer is associated with aggressive disease and
approximately 50% of people with HER2-positive metastatic breast cancer
progress within one year of starting treatment (Marty et al 2005). Moreover,
they are likely to present at a younger age than the general breast cancer
population (Neven et al 2008; Kwan et al 2009) representing a potentially
greater burden of illness with consequential wider societal impacts. These
encompass effects on family life including changes in roles and
responsibilities within families; relationships with partners, children and close
family and friends; and concerns regarding becoming dependent and care
requirements (Breast Cancer Care 2013). Financial and social impacts include
the potential loss of income due to changes in working patterns, increased

costs of living with an increased reliance on benefits.

6.10.2 Please provide a summary of the strengths and limitations of
the clinical-evidence base of the intervention.

Strengths - The CLEOPATRA study is a robust, high quality, adequately
powered, placebo-controlled, double blind centrally randomised trial that

compared the intervention directly with current standard of care.

The study was developed with the aid of EMA scientific advice, Investigator
feedback, early phase studies and published data. It was conducted in 204
centres in 25 countries with a total of 808 people randomised (406 into the
trastuzumab and docetaxel arm and 402 into the pertuzumab based arm). The
study incorporated many of the standard features of clinical studies in people
with advanced breast cancer, but differed from many previous studies in that it
was placebo-controlled and blinded, with additional features such as central

confirmation of a positive HER2 status (the key biomarker, selective of
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patients most likely to receive benefit from treatment), and additional safety
measures for monitoring cardiac safety. The safety of participants was
overseen by an independent Data Monitoring Committee (DMC) with input
from an independent Cardiac Review Committee (CRC).

The International nature of the study ensured that all major race groups and
ages were enrolled. Benefit with the pertuzumab based treatment was seen

across these groups and this would be expected in the clinical setting.

The comparator treatment in the study is a licenced and regimen and was, at
the time, considered to be standard of care and the most effective treatment

for HER2 positive metastatic breast cancer.

The primary efficacy parameter, progression-free survival, was determined by
an Independent Review Facility with investigator assessed progression-free
survival a secondary efficacy endpoint, which is considered to be of more
relevance to routine clinical practice in the UK. The data from independent
review and investigator assessment were very similar, indicative of the quality

of data collection.

In addition to the independent review of the primary endpoint, other potential
sources of bias were reduced by the double-blind, placebo-controlled design
of the study; by use of standardized definitions (RECIST 1.0 criteria) for
assessing response and progression; by use of an identical schedule of
assessments in the two treatment arms, fixed in time; and importantly, by
continuation of tumour assessments until Independent Review Facility
confirmation of progression (in the event that this was after the investigator's
assessment). Strict maintenance of the blind and explicit protocol stipulations
that cross-over would not be allowed also helped remove any (conscious or
subconscious) incentive to guess treatment allocation and/or diagnose
disease progression early in the hope of obtaining access to the experimental
treatment. In addition, the use of a placebo increased the reliability of safety
comparisons between the two treatment arms by removing subjectivity in

safety assessments.
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Blinding in the study was rigorously maintained even after the results of the
primary efficacy analysis (13 May 2011) were known and crossover did not
occur until the overall survival benefit of the pertuzumab-based regimen was
shown to be statistically significant after the second efficacy analysis (14 May
2012).

Unblinding was only allowed for individual people who were reported to have
a serious, unexpected, suspected adverse reaction (SUSAR). Safety data
from the two arms of the study, particularly on the first day of study treatment
(when pertuzumab or placebo were given alone), were similar. It is therefore
unlikely that investigators could have deduced which arm a patient was in

based on the adverse events seen.

In terms of withdrawals from the study, most of the premature withdrawals
from treatment were due to disease progression (235 people in the
pertuzumab based regimen group and 271 people in the trastuzumab and
docetaxel group). The incidence of early treatment withdrawal for reasons
other than disease progression was low and comparable between the two
study arms (65 people in the pertuzumab based regimen arm and 61 people
in the trastuzumab and docetaxel arm). An equivalent percentage of people in
each arm withdrew from study treatment for safety reasons (37 people in the
pertuzumab based group and 36 people in the trastuzumab and docetaxel

group).

The data collection allowed efficacy analysis of the intervention, the first in a
new class of targeted cancer treatments, for people who currently have an
unmet clinical need and require new treatment options. The CHMP concluded
the CLEOPATRA study is a well-designed and well-conducted trial.

Limitations — Although people were permitted by the protocol to have
received prior neoadjuvant treatment, including trastuzumab, they were
required to have had a disease-free interval of at least 12 months from the
completion of adjuvant therapy and disease recurrence. This requirement was
incorporated into the protocol at the request of the Regulatory authorities to

ensure the prognosis of people would be more uniform across the study by
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excluding people who were less likely to respond to re-challenge with
trastuzumab and/or taxanes. Related to this was the fact that relatively few
people enrolled in the study had received prior trastuzumab for early breast
cancer and this is discussed further in section 6.10.4. However, this was
mitigated by study W017929 which showed that patients who failed prior
treatment with trastuzumab responded to pertuzumab. In that study patients
were able to switch to pertuzumab 4 weeks (or greater) after their last dose of

trastuzumab.

The protocol selected people with good cardiac function but this was done to
limit the possible occurrence of any cardiac toxicity as people would
potentially be receiving both pertuzumab and trastuzumab. Reassuringly,
there was no increase in cardiac adverse events with the pertuzumab based
regimen when compared to trastuzumab and docetaxel alone and this is
expected in the clinic. The cardiac safety monitoring plan for the study was

developed with the aid of the Regulatory authorities.

6.10.3 Please provide a brief statement of the relevance of the
evidence base to the decision problem. Include a discussion
of the relevance of the outcomes assessed in clinical trials to

the clinical benefits experienced by patients in practice.

The primary and secondary outcomes adopted to assess efficacy and safety
in the pivotal study have been well established in oncology, are familiar to

oncologists, and are relevant to people with metastatic disease.

The main treatment challenge in clinical practice is how to manage people
who have disease progression whilst receiving trastuzumab. Oncologists are
anxious to observe quickly if a new treatment is effective. Response rates are
accepted as being an early indicator of efficacy of a treatment for metastatic
breast cancer. The high objective response rate (80.2%) and clinical benefit
rate (94.8%) are very reassuring to oncologists. Such a high response rate
demonstrates the benefit of a targeted treatment which allowed treatment of

only those people most likely to benefit.

Specification for manufacturer submission of evidence Page 97 of 177





Once a person has responded to treatment the next important outcome is the
duration of response which was shown to be 87.6 weeks in the pertuzumab
based arm compared with 54.1 weeks in the trastuzumab and docetaxel
group (HR=0.66, 95%CI 0.51, 0.85).

The primary efficacy endpoint of the pivotal study, progression-free survival,
as determined by an IRF using Response Evaluation Criteria in Solid Tumors
(RECIST), has been accepted as an endpoint for registration of products for
the treatment of metastatic breast cancer and is considered clinically relevant
if the prolongation in progression-free survival is long, ie, >~5 months (Tuma,
2009; Burzykowski et al, 2008; Fleming et al, 2009). Prolongation of
progression-free survival in itself provides a meaningful clinical benefit to
people by extending the time without disease progression and its associated
symptoms, and by delaying the need for further toxic chemotherapy. The
durability of response has translated into an unprecedented 18.7 months
progression-free survival, an improvement of 6.3 months over best current

standard of care.

The secondary outcome of overall survival is arguably the outcome of greatest
relevance to the treatment of all people with cancer. The improved response
rate and progression-free survival seen with pertuzumab which has ultimately
resulted in the greatest overall survival seen in HER2 positive metastatic
breast cancer (a relative improvement of 33%). These improvements have
been seen with little impact on patient safety and no impact on quality of life.
Other secondary endpoints such as objective response rate and quality of life
are highly pertinent to people and their clinicians when discussing treatment

options at the onset of HER2-positive metastatic disease.

The outcomes assessed in CLEOPATRA, therefore, are expected to have a
significant beneficial effect on people in clinical practice as the pertuzumab
based regimen has been shown to increase the proportion of breast cancers
responding to treatment (the highest response seen in HERZ2-positive
metastatic breast cancer studies) and that this response is durable as seen by
the significant increases in progression-free survival with an associated

significant increase in overall survival. For people with breast cancer being
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treated with the pertuzumab based regimen, this would mean a higher
likelihood of their disease responding, the disease being controlled for a

longer period of time and a subsequently longer life expectancy.

6.10.4 Identify any factors that may influence the external validity of
study results to patients in routine clinical practice; for
example, how the technology was used in the trial, issues
relating to the conduct of the trial compared with clinical
practice, or the choice of eligible patients. State any criteria
that would be used in clinical practice to select patients for
whom treatment would be suitable based on the evidence
submitted. What proportion of the evidence base is for the
dose(s) given in the SPC?

Overall CHMP concluded the study population is representative of people with
HER2-positive metastatic breast cancer who could be considered as
candidates for further HERZ2-targeted treatment and, overall, the
demographics of enrolled participants are considered to be reflective of the

proposed population in the UK.

One concern was that only about 10% of people (10.1% in the trastuzumab
and docetaxel arm compared with 11.7% in the pertuzumab based arm) had
received prior trastuzumab in the (neo-) adjuvant setting. This was partly due
to a generally lower usage of trastuzumab in the EU in this setting the
beginning of the recruitment period (February 2008 — July 2010) compared to
the present and to the requirement of a disease-free interval of at least one
year between adjuvant therapy and relapse. Supporting study BO17929 had
previously demonstrated activity of the pertuzumab-trastuzumab combination
in people previously treated with trastuzumab in the metastatic setting. In
CLEOPATRA the randomisation of participants were stratified according to
prior treatment status (de novo and prior adjuvant or neo-adjuvant therapy),
and the two study arms were well balanced for these parameters.
Reassuringly, an exploratory post-hoc subgroup analysis showed similar
efficacy progression-free survival outcomes for people who received prior
trastuzumab, HR 0.62 (95% CI: 0.35; 1.07), compared with the overall
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participant population, HR 0.62 (95% CI. 0.51; 0.75). Moreover, this was
supported by the updated overall survival results with the prior trastuzumab
subgroup, HR 0.68 (95% CI: 0.30; 1.55), comparable with the study
population, HR 0.66 (95% CI: 0.52, 0.84).

The CHMP concluded these data support the efficacy of pertuzumab in

people pre-treated with trastuzumab.

Another issue related to the subgroup analysis that detected seemingly limited
efficacy in people with non-visceral disease, HR 0.96 (95%CI: 0.61, 1.52
(n=178)) for progression-free survival and HR 1.42 (95% CI. 0.71, 2.84) for
overall survival. The CHMP considered that the relatively small sample size
and biological nature of non-visceral disease resulting in a lower event rate
may have affected the large variability of the point estimate and the probability
to capture a true treatment effect. Consequently the CHMP concluded the
licence for pertuzumab should not be restricted based on visceral disease

status.

As CLEOPATRA was a global, multicentre study, the treatments that people
received, once their disease had progressed and they had stopped study
treatment, was not necessarily reflective of current UK practice. Importantly,
however, the subsequent breast cancer therapies were generally balanced
between both arms and treatment with pertuzumab was not permitted prior to

study unblinding.

What proportion of the evidence base is for the dose(s) given in the
SPC?

In the intervention arm of CLEOPATRA, the pertuzumab, trastuzumab and
docetaxel doses administered in the CLEOPATRA study are identical to the

dose specified in the pertuzumab SPC.

In the comparator arm of CLEOPATRA, trastuzumab was administered as per
the trastuzumab SPC. Docetaxel was not administered as per the docetaxel
SPC due to the blinded nature of the study.
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In Europe, the licensed dose of docetaxel is 100 mg/m? when used in
combination with trastuzumab for people with HER2-positive breast cancer.
However due to its toxicity many clinicians prefer to use lower doses. In the
US the approved dose of docetaxel for metastatic breast cancer is 60 mg/m?
to 100 mg/m? and a range of doses (60-100 mg/m?) is also recommended by
the NCCN Guidelines (Carlson et al, 2011). In many Asian countries, including
Japan, doses lower than 100 mg/m? are registered, following observations
that docetaxel is associated with more neutropenia in Asian people compared
with Western people (Fujiwara et al, 1999; Sato et al, 2006). In one
randomised study in Western people, there was a trend towards better
outcomes with higher doses of docetaxel (60, 75 and 100 mg/m?) (Harvey et
al, 2006). However, there was a marked increase in toxicity, especially

neutropenia and febrile neutropenia, with increasing doses.

When the CLEOPATRA study was designed, the licensed doses of docetaxel
globally, published data, investigator feedback, and EMA Scientific Advice
were all considered. An initial docetaxel dose of 75 mg/m? was chosen for
both arms of the study with an option to dose escalate to 100 mg/m? after the
first dose. This approach was widely acceptable to investigators and was seen
as compatible with routine clinical practice and with docetaxel license

recommendations globally

This dosing regimen is considered representative of routine NHS clinical
practice, where a docetaxel dose of 100 mg/m? is associated with a significant
burden of adverse events, giving a tolerability profile which UK clinicians do
not regarded as appropriate in the palliative treatment of most first-line
metastatic breast cancers. Clinicians generally treat first-line metastatic breast
cancer with docetaxel 75 mg/m? three-weekly for a maximum of 6 or, in
exceptional cases, 8 cycles (protocols in many tertiary centres, including

Royal Marsden Hospital).
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Hospital sales data from IMS show that the average planned docetaxel
treatment for metastatic breast cancer in UK is 6.13 cycles three weekly, at an

average planned dose of 150mg (or 79 mg/m? for an average 1.9 m? patient).

In the study itself, the exposure to docetaxel was very similar between the
study arms with an identical median number of docetaxel cycles (8 cycles),
very similar median dose per cycle (125 mg in the trastuzumab and docetaxel
arm compared with 123 mg in the pertuzumab based arm) and a very similar
median dose intensity per week (24.8 mg/m? per week in the trastuzumab and
docetaxel arm compared with 24.6 mg/m? per week in the pertuzumab based

arm).
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7 Cost effectiveness

7.1 Published cost-effectiveness evaluations

Identification of studies

7.1.1 Describe the strategies used to retrieve relevant cost-
effectiveness studies from the published literature and from
unpublished data held by the manufacturer or sponsor. The
methods used should be justified with reference to the
decision problem. Sufficient detail should be provided to
enable the methods to be reproduced, and the rationale for
any inclusion and exclusion criteria used should be provided.
The search strategy used should be provided as in
section 10.10, appendix 10.

Embase (EMYY), Embase Alert (EMBA), Medline (MEYY) and NHS EED
were searched for studies assessing the cost-effectiveness of pertuzumab
relevant to the decision problem. The search was designed to evaluate
whether de novo modelling was necessary in order to answer the decision

problem. More details on the search are provided in Appendix 10.

Key word strategies were developed using key references retrieved through
initial scoping searches. ProQuest was used to search EMYY, EMBA and
MEYY whilst NHS EED was searched using The Centre for Reviews and
Dissemination’s website (University of York 2011) on 25™ October 2012. Each
search result’s title and abstract were assessed for relevance according to

pre-defined inclusion and exclusion criteria (See Table 19).
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Table 19 Inclusion and exclusion criteria for cost-effectiveness studies

Parameter Inclusion Criteria Exclusion Criteria
Female, HER2-positive Non breast cancer patients, Non
Population advanced or metastatic breast | HER2-positive patients
cancer patients Non Female

Pertuzumab, trastuzumab +

Intervention -
docetaxel
Trastuzumab + docetaxel
Comparator ] -
Trastuzumab + paclitaxel
Cost per QALY gained,
Outcome Cost per LY gained
. Economic Evaluations (cost RCTs, Observational Data, Budget
Study Design effectiveness analyses, cost

. Impact Assessments
utility analyses, cost

minimisation analyses)

The above methodology is based upon the methods outlined in the CRD’s
‘Guidance for undertaking reviews in health care’ (2008). The objectives of the
search, and the inclusion criteria and exclusion criteria defined as a product of

those objectives, were clearly aligned with the decision problem.

Description of identified studies

7.1.2 Provide a brief overview of each study, stating the aims,
methods, results and relevance to decision-making in England
and Wales. Each study’s results should be interpreted in light
of a critical appraisal of its methodology. When studies have
been identified and not included, justification for this should
be provided. If more than one study is identified, please

present in a table as suggested below.

No studies were identified in the search, see Figure 12 and Appendix 10 for

more details on the search.
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Figure 12 PRISMA Flow showing economic studies identified
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8 De novo analysis

8.1.1 What patient group is included in the economic evaluation?
Do they reflect the licensed indication/CE marking or the
population from the trials in sections 1.3 and 6.3.3,
respectively? If not, how and why are there differences? What
are the implications of this for the relevance of the evidence
base to the specification of the decision problem? For
example, the population in the economic model is more
restrictive than that described in the (draft) SPC/IFU and

included in the trials.

As a result of no cost-effectiveness identified in the search outlined in Section
7, an economic model was constructed to assess the clinical and cost
effectiveness of pertuzumab in combination with trastuzumab and docetaxel in
people with HER2-positive metastatic breast cancer who have not previously
received chemotherapy or HER2 directed treatment for their metastatic
disease. The model captures the key outcomes from the ITT population of the
CLEOPATRA trial.

Model structure
8.1.2 Please provide a diagrammatical representation of the model
you have chosen.

Figure 13 Model structure

Progression
Free
Survival

Progressed
Disease
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8.1.3 Please justify the chosen structure in line with the clinical

pathway of care identified in section 2.5.

The model is constructed using Excel® featuring three health states;
progression-free, progressed and death. The health states mirrored the main
endpoints measured in the CLEOPATRA trial. The structure of stratifying the
clinical outcomes of people with cancer into progression-free, progression,
and death is common practice in the economic evaluation of oncology
interventions. The health states align with one of the key objectives of
treatment within this disease area: to extend duration of progression-free
survival for as long as possible. The progressed health state represents the
duration from first treatment relapse until death and therefore includes the
possible sequence of remission and relapse of second line treatments
common to metastatic breast cancer. Disease progression is represented in
the model by people who are no longer classified as “progression free”, as
defined by the CLEOPATRA protocol

8.14 Please define what the health states in the model are meant to

capture.

All people in the model start in the progression-free health state. At the end of
each discrete weekly cycle a person either remains in progression-free
survival or move to the progressed health state or dies. Once a person is
within the progressed health state, they may remain in that health state or die
at the end of each weekly cycle. People cannot move from the progressed
health state back to progression-free survival health state in the model. Death
is an absorbing health state in the model.

The model uses a partitioned survival approach, in which inputs are taken as
estimated parametric survival functions for both overall survival and
progression-free survival. The proportion of the initial cohort in the progressed
state at each cycle is the difference between the proportion that is alive and
the proportion that is progression-free. The area between these two curves is

the mean life-years of people with progressed metastatic disease. This
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approach allows the model to be accurately calibrated with the trial results for

progression-free survival and overall survival.

8.1.5 How does the model structure capture the main aspects of the
condition for patients and clinicians as identified in section 2
(Context)? What was the underlying disease progression
implemented in the model? Or what treatment was assumed to

reflect underlying disease progression?

The three health states within the model capture most conditions relevant to
the decision problem. A limitation of this modelling approach is that it is not
aligned with the available utilities data in the setting of metastatic breast
cancer. Utility values in metastatic breast cancer are typically distinguished by
the health states of response, stable disease, and progression; where
response and stable disease are classified as progression-free survival. Due
to the misalignment in model structure (which is driven by the endpoint of
progression-free survival) and available utilities data in metastatic breast
cancer (which is focused on understanding how different response states
impact on quality of life), the model adjusts for the observed differences in
utility values that occur within a single health state (see section 8.3.5 for more

details on the utilities used in the model).
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8.1.6 Please provide a table containing the following information

and any additional features of the model not previously

reported.

Table 20 Key features of analysis

Factor Chosen values Justification Reference
Time horizon Lifetime (equating | NICE reference NICE
to a maximum of | case methods
25 years) guide
Cycle length 1 week The three-weekly | NICE
administration of methods
drugs in the model | guide
supports the use
of a weekly cycle
length.
Half-cycle correction Yes (half cycle NICE reference NICE
correction is not case methods
applied to drug, guide

administration
and pharmacy

costs)

Were health effects QALY NICE reference NICE
measured in QALYSs; if not, case methods

what was used? guide

Discount rate for utilities 3.5% NICE reference NICE
and costs case methods

guide

Perspective (NHS/PSS) NHS/PSS NICE reference NICE
case methods

guide

NHS, National Health Service; PSS, personal social services; QALYs, quality-adjusted life
years

Technology

8.1.7 Are the intervention and comparator(s) implemented in the
model as per their marketing authorisations/CE marking and
doses as stated in sections 1.3 and 1.5? If not, how and why
are there differences? What are the implications of this for the
relevance of the evidence base to the specified decision

problem?

The intervention and comparators are in line with the decision problem set out

in the NICE scope, and have been implemented as per their marketing
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authorisations. More details on the implementation of the technologies within

the models can be found in Section 8.3.20.

8.1.8 Please note that the following question refers to clinical
continuation rules and not patient access schemes. Has a

treatment continuation rule been assumed?

No treatment continuation rule has been applied in the economic model.

8.2 Clinical parameters and variables

8.2.1 Please demonstrate how the clinical data were implemented

into the model.

The model is a partitioned survival model which treats progression-free
survival and overall survival as individual entities (i.e no assumption is made
about the relationship between the two). The proportion of people in the
progression-free survival health state is derived using the hazard rates
observed in the pertuzumab, trastuzumab and docetaxel and trastuzumab and
docetaxel arms of the CLEOPATRA trial.

The model was developed using the 14 May 2012 cut of the CLEOPATRA
data. This cut of data features investigator assessed progression-free survival.
The progression-free survival Kaplan-Meier curves are presented in Figure
14.

Figure 14 Progression-free survival Kaplan-Meier plots (14 May 2012
data)
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Cumulative hazard plots

Whilst survival data is typically presented in the form of Kaplan-Meier plots
(such as in Figure 14), the production of cumulative hazard plots allows
simple examination of the trends in the data that can be difficult to interpret
using Kaplan-Meier data alone. The slope of the cumulative hazard plot at any
point in time can be interpreted as the hazard of the event of interest occurring
at that point in time. The steeper a cumulative hazard plot is the higher the
hazard of the event occurring and the flatter a cumulative hazard plot is the
lower the hazard of the event occurring is. This property allows consideration
of how the risk of an event occurring changes over time (i.e. how does the
slope change over time) and the way in which the impact of some intervention
changes over time (i.e. how much does the ratio of the two slopes (the hazard
ratio) change over time). This method of analysing the data is important when
considering extrapolation as it can inform both the extrapolation of the
baseline risk without the intervention (i.e. if the slope (hazard) of the
cumulative hazard plot for the non-intervention curve has been straight for the
period observed it may be reasonable to continue with a straight hazard
beyond this point in time) and how the intervention arm may differ from that
baseline risk if further follow-up were available (i.e. if the ratio of the two
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slopes (hazard ratio) has been constant throughout the data it may be

reasonable to continue that ratio beyond the period of follow-up).
Cumulative hazard plot: trastuzumab and docetaxel arm

The cumulative hazard plot for the trastuzumab and docetaxel arm is
presented in Figure 15. It is clear from the plots observed in Figure 15 that the
cumulative hazard is high (the curve is steep) for the first 86 weeks for people
treated with trastuzumab and docetaxel. The cumulative hazard then appears
to lower for the remaining period in the trial arm represented by a flatter curve
(this may be due to prognostic or responsive heterogeneity in the population
in CLEOPATRA or spurious due to low numbers of people (109 people
remained in the trastuzumab and docetaxel at week 86 — at which point only
20% of people are remaining in the arm). These periods are associated with
two distinct constant linear hazards. Up to week 86 there is a constant linear
hazard of 0.153, (with an extremely high r* value of 0.987), and from week 87
onwards there is another constant linear hazard of 0.0078, (with a similarly
higher? value of 0.9731).

Figure 15 Cumulative hazard plots of progression-free survival in the
trastuzumab and docetaxel arm (14 May 2012 data)
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The observation that the hazard rate appears to be somewhat improved from
week 87 onwards is potentially important when extrapolating the data. As two
defined constant hazard periods are observed (i.e the curve appears to be a
joining of two straight lines with different slope) and, if this “hinge” is
considered as being real and not spurious, it may be appropriate to utilise two
exponential functions with the latter ‘stabilised’ hazard used for extrapolation
(i.e if there is a ‘hinge’ in the curve, we would extrapolate with the straight line

observed after the hinge).
Cumulative hazard plot: pertuzumab, trastuzumab and docetaxel arm

From looking at the Figure 16 it is clear that pertuzumab, trastuzumab and
docetaxel is associated with a low average hazard of a progression-free

survival event (progression or death) occurring.

Figure 16 Cumulative hazard plot of progression-free survival in
pertuzumab, trastuzumab and docetaxel arm (14 May 2012 data)
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The cumulative hazard plot in Figure 16 demonstrates the constant low linear
hazard of 0.0091, r* 0.9933 observed for the whole period in the pertuzumab,

trastuzumab and docetaxel arm.

Cumulative hazard plots: pertuzumab, trastuzumab and docetaxel and

trastuzumab and docetaxel arms

When the two cumulative hazard plots are combined (see Figure 17), we can
see that pertuzumab, trastuzumab and docetaxel is associated with a lower
average hazard of a progression-free survival event (progression or death)
occurring compared with if treated with trastuzumab and docetaxel as
demonstrated by the average of the slope of the blue line being lower than the
average of the slope of the red line.

Figure 17 Cumulative Hazard Plots of progression-free survival (14 May
2012 data)
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The ratio of the two curves is lower from week 87 onwards than in the first 86
weeks (i.e the hazard ratio is still lower than 1 but not as low as it was in the

previous period).

As noted previously and see in Figure 15, there appear to be two distinct
hazard rates observed in the trastuzumab and docetaxel arm (the
trastuzumab and docetaxel cumulative hazard is high for the first 86 weeks,

and then flattens for the remaining period). If these periods are considered
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separately with separate exponential hazard rates estimated for each period,
the progression-free survival hazard ratio from weeks 0 to 86 is 0.60. The ratio
of the two curves is higher from week 87 onwards compared with the first 86
weeks. The ratio of the two curves clearly demonstrates the efficacy of
pertuzumab, trastuzumab and docetaxel and its ability to delay progression
(i.e the hazard ratio is still lower than 1 but not as low as it was in the previous

period).

Following the observation that the trastuzumab and docetaxel arm hazard is
relatively stable from week 87 onwards it is hypothesised that the data
supports the use of an exponential function derived using data from week 87
onwards when extrapolating this curve (i.e using the hazard shown in Figure
15 above). In light of the trends observed in the cumulative hazard plots, a
number of possible scenarios reflecting different assumptions are outlined

below:
Scenario 1: Straight up

One possible explanation for the flattening of the curve in the trastuzumab and
docetaxel arm is it is due to small number of remaining participants in that
arm. If this is believed the case, then it can be assumed the steep part of the
curve reflects the true hazard rate of people treated with trastuzumab and
docetaxel. This approach supports the use of utilising the probability of
remaining in progression-free survival observed up to week 86 (0.0151), after

which the survival curve is extrapolated according to an exponential function.

Given the probability of remaining in progression-free survival in the
pertuzumab, trastuzumab and docetaxel arm is stable (i.e the cumulative
hazard plot is straight), then it is appropriate to extrapolate the pertuzumab,
trastuzumab and docetaxel survival curve according to an exponential
function. Week 117 is considered a transition point from using Kaplan-Meier
data and the exponential tail in the pertuzumab, trastuzumab and docetaxel
arm as that is point at which the observed Kaplan-Meier data remains reliable

(i.e. the curve was yet to become erratic). The weekly transition probability
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applied is 0.0091. The resulting progression-free survival extrapolation is

outlined in Figure 18.

Figure 18 Modelled progression-free survival - Scenario 1
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Scenario 2: Comparator hinge

Another possible explanation for the flattening of the curve is that it reflects
the true probability of remaining in progression-free survival for people treated
with trastuzumab and docetaxel. If this if this is the case then in order to
accurately model the observed time spent in progression-free survival it is
assumed the cumulative hazard plot for the trastuzumab and docetaxel arm is
composed of two curves. This approach allows for the noticeable change in
slope seen at approximately week 86 and includes the behaviour observed for
the participants remaining in progression-free survival at week 86. A weekly
transition probability of 0.0079 is applied to the trastuzumab and docetaxel
arm from week 152 onwards, due to week 152 being the last point at which

the observed Kaplan-Meier data remains reliable.

Similarly to scenario 1, this scenario assumes an exponential function for the
pertuzumab, trastuzumab and docetaxel arm from Week 117 onwards, and

applies a weekly transition probability of 0.009, as illustrated in Figure 19:
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Figure 19 Modelled progression-free survival - Scenario 2
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Scenario 3: Both hinge

It may be the case that if participants in the pertuzumab, trastuzumab and
docetaxel arm were followed up over a longer time period the curve would
experience a flattening similar to that seen in the trastuzumab and docetaxel
curve. This flattening would then represent a separate clinically distinct cohort
of people found in both study arms that respond better to treatment than those
in the steeper part of the curve. This scenario applies the same weekly
transition probability (0.0077) used to extrapolate the flattened area of the
trastuzumab and docetaxel curve, to the pertuzumab, trastuzumab and
docetaxel curve from Week 117 onwards. Week 117 was considered as a
transition point from using Kaplan-Meier data and the exponential tail in the
pertuzumab, trastuzumab and docetaxel arm as that is the point at which the
observed Kaplan-Meier data flattens slightly before rising sharply (which
would be expected to be seen if there are two clinically distinct cohorts of

people in the arm).
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Figure 20 Modelled progression-free survival - scenario 3

Probabilityof Event Free

T
0 50 100 150 200 250 300 350 400 450 500

Time (Weeks)

PFS Pertuzumab, trastuzumab and docetaxel
PFS Trastuzumab and docetaxel

Scenario 4: Informed hinge

If the flattening represents a separate clinically distinct cohort of people found
in both study arms that respond better to treatment than those in the steeper
part of the curve, then it may be the case that the treatment benefit associated
with pertuzumab, trastuzumab and docetaxel observed in the trial would also
be observed if the participants in the trial were followed for a longer duration.
If this is the case, the relative treatment effect associated with pertuzumab,
trastuzumab and docetaxel up to week 139 would be applied throughout the
extrapolated period. This approach multiplies the hazard rate observed on the
flat plat of the trastuzumab and docetaxel curve by the hazard ratio observed
for the steep parts of both arms (0.0078 x (0.0091 / 0.0153)). The resulting
hazard rate is converted to a weekly transition probability and applied to the

pertuzumab, trastuzumab and docetaxel arm from week 139 onwards.
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Figure 21 Modelled progression-free survival - scenario 4
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Whilst this scenario appears to have the poorest face validity due to the
seemingly erratic flattening in the intervention arm it should be noted that the

observed data in the comparator arm features a similarly erratic flattening.
Progression-free survival base case

Data from the CLEOPATRA trial suggests the risk of progression appears to
decline over time (if it is believed that the flattening of the curve is real).
Clinicians at two advisory board meetings stated that in clinical practice there
are a group of people that have a long-term response to treatment with
trastuzumab, and that it is clinically plausible the addition of pertuzumab
results in a longer duration of response compared with trastuzumab alone.
The clinical specialists referred to the Kaplan-Meier curves observed for the
primary data-cut of 13 May 2011 (see Figure 5), which show a significant
flattening in the pertuzumab arm - similar to that observed in the trastuzumab
and docetaxel arm in the secondary data-cut of 14 May 2012 (see Figure 9).
As a result of this and clinical specialist opinion, scenario 3 was chosen as the

base case in the economic model.

Overall survival
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The model uses overall survival data from the data-cut of 14 May 2012 of the
CLEOPATRA trial (see Figure 7 for Kaplan-Meier plots of overall survival for
14 May 2012 data-cut), in which median overall survival was reached in the
trastuzumab and docetaxel arm but not the pertuzumab, trastuzumab and
docetaxel arm. Given that the most recent overall survival data is censored in
CLEOPATRA, the data has been extrapolated to capture the costs and

benefits for the expected duration of people’s lifetime.

In order to inform extrapolation of this data, cumulative hazard plots were
produced and examined (see Table 20). This exercise revealed that the
hazard of death in each arm appears to be low for the first 8 months followed
by a period of increased, but constant hazard (i.e. the cumulative hazard plots
get steeper and then remain at the same gradient). Clinical specialists indicate
the initial low hazard period may be due to the exclusion criteria preventing

people who are at immediate risk of death from being included in the trial.

Figure 22 Cumulative hazard plots of overall survival (14 May 2012 data)
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In light of this it is hypothesised that extrapolation of the CLEOPATRA data
should be based upon the stabilised overall survival hazard observed from

month 8 onwards.

Figure 23 Cumulative Hazard Plots of overall survival from month 8
onwards (14 May 2012 data)
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The hazard period in each arm from month 8 onwards appears constant as
seen in Figure 23 (0.0222 in the trastuzumab and docetaxel arm, and 0.0152
in the pertuzumab, trastuzumab and docetaxel arm). Linear trend lines when
fitted to both curves are associated with extremely high r? values (0.96 in the
control arm and 0.98 in the intervention arm). In order to evaluate the
plausibility of this extrapolation, the above hazards were incorporated within
the model using Kaplan-Meier data up to month 35 (the point of last
concordance between the trend and the observed data before the cumulative
hazard plot became erratic) with constant hazards used from that point

onwards. The modelled overall survival is presented in Figure 24.
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Figure 24 Modelled overall survival
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The external validity of the resultant curves was then assessed comparing the
modelled survival of people observed in a registry of 523 people diagnosed
with HER2-positive metastatic breast cancer between 2002 and 2009 in
Munich, Germany (Tumorregister-Muenchen, 2012). The cumulative hazard

plot for the Munich registry data are presented in Figure 25.

Figure 25 Cumulative hazard plot of Munich registry
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constant linear hazard that supports the use of an exponential function when
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extrapolating the data. Figure 26 shows the Munich registry curve overlaid
against the extrapolated CLEOPATRA curves.

Figure 26 Registry data of people with HER2-metastatic breast cancer
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The data demonstrates that the model has extremely strong face validity
compared to external data. Whilst it is not possible to validate the modelling of
the pertuzumab arm using external data (as the most mature data that exists
is from the CLEOPATRA study) it is nevertheless reassuring that the
modelling undertaken for the trastuzumab alone arm using the same

approach used for pertuzumab has strong external validity.

The above rationale and resultant survival curves were discussed with a
group of UK clinical experts in January 2013. The clinical specialists
acknowledged the resultant curves had strong face validity and stated they
should form the base-case of any modelling undertaken. The curves were
also presented to an academic health economist (an ERG member)
experienced in the critique of oncology models submitted to NICE's STA
programme. The health economist noted the extrapolation and the rationale
for employing the extrapolation based upon interpretation of the overall

survival cumulative hazard plots appear reasonable.
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Alternative extrapolation approaches (i.e. use of time variant hazards) was

tested in sensitivity analysis (see Section 8.5.7).

8.2.2 Demonstrate how the transition probabilities were calculated
from the clinical data. If appropriate, provide the transition
matrix, details of the transformation of clinical outcomes or

other details here.

The hazards estimated using data from CLEOPATRA were converted into
weekly probabilities prior to inclusion in the model, as described in Section
8.2.1.

8.2.3 Is there evidence that (transition) probabilities should vary
over time for the condition or disease? If so, has this been
included in the evaluation? If there is evidence that this is the
case, but it has not been included, provide an explanation of

why it has been excluded.

The data from the CLEOPATRA trial suggests that the risk of progression
appears to decline over time (if it is believed that the flattening of the curve is
real). Clinicians at the advisory board acknowledged the trends seen in the
data, stating that in clinical practice there are a group of people that have a
long-term response to treatment with trastuzumab, and that it is clinically
plausible that this group of people would have a longer response when

pertuzumab is added to trastuzumab compared with trastuzumab alone.

8.2.4 Were intermediate outcome measures linked to final outcomes
(for example, was a change in a surrogate outcome linked to a
final clinical outcome)? If so, how was this relationship
estimated, what sources of evidence were used, and what

other evidence is there to support it?

No, progression free survival and overall survival were modelled individually

and no relationship between the two was specified.
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8.2.5 If clinical experts assessed the applicability of values available

or estimated any values, please provide the following details®:

Clinical specialists were consulted in two advisory boards in the development
of the submission and economic model. The clinical experts gave their opinion
on the validity of the extrapolation conducted and the resource use and
costing assumptions applied in the model based on their specialist knowledge

of the subject.

Summary of selected values

8.2.6 Please provide a list of all variables included in the cost-
effectiveness analysis, detailing the values used, range
(distribution) and source. Provide cross-references to other
parts of the submission. Please present in a table, as

suggested below.

Table 21 Summary of variables applied in the economic model

Variable Value Reference to section
in submission

Transition Probabilities

Progression-free survival weekly :

hazard in PTD (week 117 to 139) 0.00906 Section 8.2.1

Progression-free survival weekly .

hazard in PTD (week 139 onwards) 0.00770 Section 8.2.1

Progression-free survival weekly .

hazard in TD (week 152 onwards 0.00770 Section 8.2.1

Overall survival weekly hazard in TD 0.00220 Section 8.2.1

(month 32 onwards)

Overall survival weekly hazard in PTD 0.01520 Section 8.2.1

(month 32 onwards)

Utility Values

Progression-free _survwal TD (during 0.769 Section 8.3.9

docetaxel or paclitaxel)

Progression-free _surwval PTD (during 0.772 Section 8.3.9

docetaxel or paclitaxel)

Progression-free _surwval TD (after 0.777 Section 8.3.9

docetaxel or paclitaxel)

Progression-free _surwval PTD (after 0.785 Section 8.3.9

docetaxel or paclitaxel)

Progressed in both arms 0.500 Section 8.3.9

Costs (£)

! Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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MUGA Scan cost (per scan)

£238 Section 8.3.21
ECHO Scan cost (per scan) £84 Section 8.3.21
MUGA and ECHO scan proportion 30%:70% Section 8.3.21
Best supportive care costs (per month) £157 Section 8.3.21
Ili‘re];j of life costs (applied last week of £3.608.69 Section 8.3.21
Administration costs (£)
First cycle £248 Section 8.3.20
Subsequent cycles £197 Section 8.3.20
Pharmacy costs per dispensing £9.40 Section 8.3.20
Adverse event costs (£)
Anaemia £331 Section 8.3.22
Diarrhoea £391 Section 8.3.22
Fatigue £391 Section 8.3.22
Febrile Neutropenia £10,799 Section 8.3.22
Leukopenia £215 Section 8.3.22
Peripheral Neuropathy £319 Section 8.3.22
Neutropenia £215 Section 8.3.22

Drug costs(£)

Pertuzumab £2,395 (420 mg vial) Section 8.3.20
Trastuzumab £407.40 (150 mg vial) Section 8.3.20
. £7 (80 mg vial) .
Paclitaxel £6.30 (20 mg vial) Section 8.3.20
Docetaxel £20 (100 mg vial) Section 8.3.20

£5 (30 mg vial)

Discount rate (%)

Costs 3.5 NICE Methods Guide
QALYs 3.5 NICE Methods Guide
Patient characteristics

Age (years) 53.50 CLEOPATRA
Weight (kg) 66.60 CLEOPATRA
Body surface area (m?) 1.68 CLEOPATRA

8.2.7

Are costs and clinical outcomes extrapolated beyond the trial

follow-up period(s)? If so, what are the assumptions that

underpin this extrapolation and how are they justified? In

particular, what assumption was used about the longer term

difference in effectiveness between the intervention and its

comparator?

See section 8.2.1 for details of how the extrapolation was conducted.
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8.2.8 Provide a list of all assumptions in the de novo economic

model and a justification for each assumption.

Assumption 1: All treatments are administered under the same NHS reference
cost code (except for the first administration). This is based on clinical

specialist advice from two advisory board meetings.

Assumption 2: Febrile Neutropenia events only take place during docetaxel or
paclitaxel treatment. This is based on data from the CLEOPATRA trial in
which no events of febrile neutropenia were reported after cessation of
docetaxel (see Section 6.9.2 for more details of the adverse events observed
in the CLEOPATRA trial).

Assumption 3: CT scan and outpatient visit applied every three months in both
arms of the model. However, clinical advice confirms the frequency of
assessing treatment with a CT scan (and an associated outpatient visit) varies
across centres in England and Wales. In light of this, and the assumptions
made in previous NICE Technology Appraisals, the model applies a
conservative estimate of a CT scan and outpatient visit every three months
during treatment. The effect of varying this assumption is explored in the

deterministic sensitivity analysis.

Assumption 4: Cardiac assessment (MUGA or ECHO) are applied as a
weighted average of 30% MUGA and 70% ECHO. This is based on clinical
advice the ERG received in TA 257. The effect of varying this assumption is

explored in the deterministic sensitivity analysis.

Assumption 5: Trastuzumab and docetaxel progression free survival curve
and overall survival curves are assumed to be a reasonable proxy for the one
weekly paclitaxel comparator. (Based on NICE Appraisal Committee

conclusion in TA 214) and data from studies outlined in section 6.6.1.
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Assumption 6: Only adverse events with over 2% incidence in either treatment
arm of CLEOPATRA were assumed to have resource use and quality of life

impact.

8.3 Measurement and valuation of health effects

Patient experience
8.3.1 Please outline the aspects of the condition that most affect

patients’ quality of life.

Studies have found that cancer survivors whose disease recurs have a worse
quality of life in most indices than those who remain disease-free (Helgeson &
Tomich 2005) and the most important distress factor among people with
cancer has been found to be the fear of disease progression (Herschback,
Keller, Knight, Huber, enrich & Marten-Mittag 2004).

8.3.2 Please describe how a patient’s HRQL is likely to change over

the course of the condition.

Health-related quality of life is expected to decrease with each line of

treatment failure due to disease progression.

HRQL data derived from clinical trials
8.3.3 If HRQL data were collected in the clinical trials identified in
section 6 (Clinical evidence), please comment on whether the

HRQL data are consistent with the reference case.

A disease specific measurement (FACT-B) collected changes in quality of life
in the CLEOPATRA study. The NICE reference case specifies use of a
generic quality of life measurement, preferably EQ-5D, to capture changes in
quality of life.

Mapping
8.3.4 If mapping was used to transform any of the utilities or quality-
of-life data in clinical trials, please provide the following

information.
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e Which tool was mapped from and onto what other tool? For
example, SF-36 to EQ-5D.
e Details of the methodology used.
e Details of validation of the mapping technique.
As no mapping function exists for FACT-B to EQ-5D, quality of life data
collected in the CLEOPATRA trial could not be used in the economic model.

HRQL studies

8.3.5 Please provide a systematic search of HRQL data. Consider
published and unpublished studies, including any original
research commissioned for this technology. Provide the
rationale for terms used in the search strategy and any
inclusion and exclusion criteria used. The search strategy

used should be provided in section 10.12, appendix 12.

Embase (EMYY), Embase Alert (EMBA), Medline (MEYY), Medline in Process
(MEIP) and NHS EED were searched for studies assessing utility values for
different health states in metastatic breast cancer. The search was designed
to evaluate all potentially relevant utility scores that have been used in
metastatic breast cancer health technology evaluations. The complete search
strategy is provided in section 11.12. The methodology used was based upon
on the methods outlined in the CRD"s “Guidance for undertaking reviews in
health care" (2008).

As a similar search was conducted for a recent NICE Technology Appraisal of
bevacizumab in combination with capecitabine (TA263) the search conducted
was not completely de novo but an update of that search designed to identify
any newly published utility values (with the search therefore limited from 2nd
December 2011 — the date the TA263 search was conducted).

If a record was deemed potentially relevant it was retrieved in full and re-

assessed against the inclusion/exclusion criteria.

Table 18: Inclusion and exclusion criteria for utility studies

Inclusion Criteria Exclusion Criteria

Metastatic or advanced breast cancer Review of studies already included
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Health related quality of life

QALY or quality adjusted life year

SF-36 OR SF-12 OR EQ-5D OR EQ-5D-5L
OR EUROQOL

Utilities

Time Trade Off or Standard Gamble

Not quality of life studies

Utility value not elicited by the general

public

Not in metastatic/advanced setting
No useful health-related quality of life/Utility
values for economic modelling

In total 48 records were identified from 4 databases. Of these, 16 were

excluded by the independent reviewers and 17 were deemed potentially

relevant and read in full. Of these, all were excluded after being assessed

against the exclusion criteria.
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Figure 16: PRISMA flow for utility studies identified through database

searching
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Provide details of the studies in which HRQL is measured.

The search in TA263 found three studies that measured utility values directly

and that could potentially be used in the economic model. The table below

summarises the main characteristics of the three articles. A critical appraisal

of the three studies was undertaken in TA263, and is summarized below.

Table 22 Summary of the 3 utility articles

(Dranitsaris, Leung,
Mather, & Oza 2000)

(Leung, Tannock,
Oza, Puodziunas, &
Dranitsaris 1999)

(Lloyd, Nafees,
Narewska, Dewilde,
& Watkins 2006)

Population

25 general public, 25
female health care
professionals

25 health care
workers and 25
breast cancer
patients

100 general public
completed study

Elicitation methods

TT0O

TT0O

SG

Data set

Vignettes of
progression free
survival

Vignettes of 3
treatments for
metastatic breast

Vignettes of
metastatic breast
cancer with different
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cancer and side responses and side
effects effects
Disease Advanced breast Metastatic breast Metastatic breast
areal/treatment cancer cancer cancer
Utility estimate Progression-free Progression-free Progression-free
survival response to an | survival response to survival stable =
Al public average = paclitaxel = 0.62 0.715, treatment
0.8, nurse average = (0.61), response to response = +0.075,
0.74. Progression-free | docetaxel = 0.51 disease progression
survival response to (0.49) and response =-0.272, and other
megestrol acetate = to vinorelbine = 0.8 decrements for side
0.8, nurse 0.67 (0.77) *patients effects.
values in parentheses

Dranistaris et al. provide utility values from the TTO methods, for (1)
progression free survival estimates for 2 aromatase inhibitors and megestrol
acetate, for (2) response to treatment, (3) no response to treatment but
response to chemotherapy, (4) no response to treatment and (5) progression
during chemotherapy. The notable values that could potentially be used in the
model come from response to treatment which were 0.8 when valued by the
public, and varied considerably when valued by health care professionals
(0.78 for letrozole, 0.72 for anastrozole and 0.67 for megestrol acetate). Utility
values are provided for non-response to one of the three drugs (letrozole,
anastrozole or megestrol) but having responded to subsequent chemotherapy
- 5-fluorouracil, doxorubicin and cyclophosphamide (FAC). These treatments
would not be useful for our model as we have no data on subsequent
response rate to such chemotherapies within the CLEOPATRA study.
Furthermore, the sample used is small, resulting in the robustness of the 0.8
value estimated by the public for response to treatment not sufficiently
validated.

Leung et al. provide utility values for people with metastatic breast cancer’ in
progression-free survival having responded to three different treatment
(paclitaxel, docetaxel and vinorelbine) (Leung, Tannock, Oza, Puodziunas, &
Dranitsaris 1999). Given that there is considerable variation in the values
estimated for the three treatments, and that none of the three treatments are
the focus of this submission, using an average of these utility values in the
model would lack validity. Similarly to Dranistaris et al, the sample used is

small, leading to a lack of robustness of utility values.
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Lloyd 2006 report the results of 100 participants asked to value various health
states and side effects associated with metastatic breast cancer using the
Standard Gamble technique (Lloyd et al 2006). An overall value for
progression-free survival is found, and then deviations from this value (such
as response to treatment, and progression of disease) are reported as
incremental changes from this baseline utility value. The utility values from
this study have been used in numerous NICE Technology Appraisals in
metastatic breast cancer (Fleeman et al 2010).

8.3.7 Please highlight any key differences between the values
derived from the literature search and those reported in or

mapped from the clinical trials.

No utility values were taken from CLEOPATRA (directly via EQ-5D or via
mapping of FACT-B).

Adverse events
8.3.8 Please describe how adverse events have an impact on HRQL.

Pertuzumab has a largely manageable safety profile with very few life-
threatening adverse events. Grade 1 and 2 adverse events were not included
in the model as these were not associated with significant disutilities
according clinical specialists opinion. The disutilities associated with
treatment-related grade 3, 4 and 5 adverse events were included in the
model. Adverse events were included based on incidence in the CLEOPATRA
trial. The adverse events that have a significant quality of life impact are:
febrile neutropenia, diarrhoea and vomiting, fatigue, anaemia and peripheral
neuropathy. It is assumed that the type and frequency of adverse events
observed in the trastuzumab and docetaxel arm of the CLEOPATRA trial can

be applied to treatment with trastuzumab and paclitaxel.

Quality-of-life data used in cost-effectiveness analysis
8.3.9 Please summarise the values you have chosen for your cost-

effectiveness analysis in the following table, referencing
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values obtained in sections 7.4.3 to 7.4.8. Justify the choice of

utility values, giving consideration to the reference case.

There is a dearth of relevant utility studies appropriate to this appraisal and
conforming to the NICE recommended approach (UK data capturing
population preferences using EQ-5D or either time-trade off or standard

gamble methodology).

The utility values used in the economic model have been estimated using the
statistical model detailed in a study by Lloyd et al (see Section 8.3.6 for more
details of the study). The study considered health states and a limited set of
treatment-related adverse events specific to metastatic breast cancer and
developed a mixed model using data collected from a sample of 100 UK
residents broadly similar in age and sex to the general population. The Lloyd
model includes age and treatment response as model variables and features
several factors including the rate of response to chemotherapy and the
exposure to a set of important adverse events. It has been used in previous
NICE Technology Appraisals and is the best source currently available
(TA257, TA263).

It is important to note that the relevant age used in the mixed model is not that
of the patient but of the study participant. An average age of respondents to
the original multi-vessel disease study of 47 years is used in arriving at utility
parameter values. This is to ensure consistency with the UK EQ-5D standard
value scheme and is the mean age of population taking part in the original

Kind et al study.

Utilities were calculated from the results of the mixed model analysis
presented by Lloyd et al. The central estimates of the parameter coefficients

(and their standard errors) are listed in Table 23.

Table 23 Results of the mixed model analysis

Parameter Parameter estimate Standard error
intercept 0.008871 0.3196

age 0.0239 0.006946
treatment response 0.4063 0.05521

disease progression -1.1477 0.1031
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febrile neutropenia -0.6603 0.08501
diarrhoea and vomiting -0.4629 0.09929
hand-foot syndrome -0.5184 0.09929
stomatitis -0.6634 0.09929
fatigue -0.5142 0.09929
hair loss -0.5086 0.09929

For people who are in the progression free survival state it is necessary to
calculate a treatment-specific weighted average of the model values for stable
disease and treatment response, based on the reported overall response rate
(79.59% for pertuzumab, trastuzumab and docetaxel, 69.37% for trastuzumab
and docetaxel) to verify in the CLEOPATRA trial. For people in the
progressed health state, a common health state utility value of 0.5 was

obtained for use in both treatment arms.

All adverse events affecting more than 2% of participants in either treatment
arm and which were deemed to affect quality of life according to clinical
opinion, were used to calculate utility values (see Table 30 for a list of the
adverse events of more than 2% incidence). No disutility decrement was
applied to incidences of neutropenia and leukopenia as they are lab
abnormalities and have no direct impact on quality of life. The utility
decrement for febrile neutropenia is applied only during treatment with
docetaxel or paclitaxel. This is based on data from the CLEOPATRA in which
incidents of febrile neutropenia only occurred during treatment with docetaxel
(see Section 6.9.2 for more details on the adverse events in the trial). The
utility decrements for peripheral neuropathy and anaemia have been taken
from NICE Technology Appraisal 250 and from the ERG report on the on-
going NICE Technology Appraisal of bevacizumab for the treatment of
recurrent advanced ovarian cancer. Table 24 lists the disutilities applied in

economic model, additional to those in the Lloyd model.
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Table 24 Additional adverse events included in the model

Adverse event Disutility Source

Anaemia -0.120 TA 250 and ERG report of on-
going NICE Technology Appraisal
of bevacizumab for the treatment
of recurrent advanced ovarian
cancer

Peripheral Neuropathy -0.120 TA 250 and ERG report of on-
going NICE Technology Appraisal
of bevacizumab for the treatment
of recurrent advanced ovarian
cancer

The utility values based on the Lloyd mixed model when supplemented with
the disutilities associated with anaemia and peripheral neuropathy, and

adjusted for response rate and age are listed in Table 25.

Table 25 Summary of utility values for cost-effectiveness analysis

State Utility value | Reference in | Justification

submission
Progression-free Section 8.3.9 Utility values determined to be
survival TD (during appropriate for use in metastatic
docetaxel or 0.769 breast cancer by Fleeman et al
paclitaxel) 2010 in NICE TA257.

Progression-free
survival PTD (during
docetaxel or
paclitaxel)

0.772

Progression-free
survival TD (after
docetaxel or
paclitaxel)

0.777

Progression-free
survival PTD (after
docetaxel or
paclitaxel)

0.785

Progressed 0.769

PTD, pertuzumab, trastuzumab and docetaxel; TD, trastuzumab and docetaxel; TP,
trastuzumab and paclitaxel.

8.3.10 If clinical experts assessed the applicability of values available
or estimated any values, please provide the following details?:

? Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.

Specification for manufacturer submission of evidence Page 136 of 177





e the criteria for selecting the experts

e the number of experts approached

e the number of experts who participated

e declaration of potential conflict(s) of interest from each
expert or medical specialist whose opinion was sought

e the background information provided and its consistency
with the totality of the evidence provided in the submission

e the method used to collect the opinions

e the medium used to collect opinions (for example, was
information gathered by direct interview, telephone
interview or self-administered questionnaire?)

e the questions asked

e whether iteration was used in the collation of opinions and

if so, how it was used (for example, the Delphi technique).

Clinical specialists were consulted upon in the development of this submission
and economic model. The specialists indicated the utility values are a
conservative estimate of the quality of life with people with the disease, and
that they would expect to see a higher quality of life in the progressed disease
health state. The clinical specialists stated the calculation of utility values
include all adverse events that have a significant impact on quality of life of
people with the condition. The impact of varying utility values on the ICER has

been explored in the sensitivity analysis.

8.3.11 Please define what a patient experiences in the health states in
terms of HRQL. Is it constant or does it cover potential

variances?
Patient experience is described in section 8.1.5.

8.3.12 Were any health effects identified in the literature or clinical
trials excluded from the analysis? If so, why were they

excluded?
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All relevant health effects identified in the literature have been taken into

account.

8.3.13 If appropriate, what was the baseline quality of life assumed in
the analysis if different from health states? Were quality-of-life

events taken from this baseline?

The baseline quality of life has been assumed to be different in the two
treatment arms of the economic evaluation. People in the progression-free
survival health state are characterised as either responders, who have a
slightly improved quality of life, or have stable disease. All people in the

progressed health state are characterised as being progressed.

8.3.14 Please clarify whether HRQL is assumed to be constant over
time. If not, provide details of how HRQL changes with time.

Health related quality of life changes over time in the model according to
health state and taxane use. The utility decrement for febrile neutropenia is
applied only during treatment with docetaxel or paclitaxel. This is due to febrile
neutropenia only being present during treatment with docetaxel in the
CLEOPATRA trial (see Section 6.9.2 for more details of the adverse events in
the CLEAPATRA trial).

8.3.15 Have the values in sections 7.4.3to 7.4.8 been amended? If so,
please describe how and why they have been altered and the
methodology.

The methodology used to analyse the published coefficients is described in
Section 8.3.9.

Resource identification, measurement and valuation

NHS costs

8.3.16 Please describe how the clinical management of the condition
is currently costed in the NHS in terms of reference costs and
the payment by results (PbR) tariff. Provide the relevant
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Healthcare Resource Groups (HRG) and PbR codes and justify

their selection. Please consider in reference to section 2.

The process for the clinical management of advanced breast cancer is
recommended in NICE clinical guideline CG81 (2009).CG81 has formed the

basis of the costing assumptions for disease management in the model.

8.3.17 Please describe whether NHS reference costs or PbR tariffs

are appropriate for costing the intervention being appraised.

NHS reference costs are the most appropriate source of cost data for this

appraisal.

Resource identification, measurement and valuation studies

8.3.18 Please provide a systematic search of relevant resource data
for the UK. Include a search strategy and inclusion criteria,
and consider published and unpublished studies. The search
strategy used should be provided as in section 10.13,
appendix 13. If the systematic search yields limited UK-
specific data, the search strategy may be extended to capture
data from non-UK sources. Please give the following details of

included studies:

e country of study

e date of study

e applicability to UK clinical practice
e cost valuations used in study

e costs for use in economic analysis

e technology costs.

Embase (EMYY), Embase Alert (EMBA), Medline (MEYY), Medline in Process
(MEIP) and NHS EED were searched for studies assessing utility values for
different health states in metastatic breast cancer. The complete search strategy

is provided in section 11.13. The methodology used was based upon on the methods

outlined in the CRD"s “Guidance for undertaking reviews in health care" (2008).
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Similarly to the search of health related quality of life, as a comparable search
was conducted for a recent NICE Technology Appraisal of bevacizumab in
combination with capecitabine (TA263) the search conducted in this
submission was not completely de novo but an update of the search in TA263
designed to identify any newly published resource use data (with the search
therefore limited from 1st January 2011 — the date the TA263 search was

conducted).

Keyword strategies were developed using key references retrieved through
initial scoping searches. A date limit was set to retrieve records since January
1% 2011. ProQuest Dialogue was used to search EMYY, EMBA and MEYY
whilst NHS EED was searched using The Centre for Reviews and
Dissemination’s website http://www.crd.york.ac.uk/crdweb/SearchPage.asp
and ECON LIT was searched using (The American Economic Association &
EconLIT 2011), accessed 15th March 2013. Titles and abstracts were
assessed for relevance according to the pre-defined inclusion and exclusion

criteria.

If a record was deemed potentially relevant it was retrieved in full and re-

assessed against the inclusion/exclusion criteria are listed in Table 26.

Table 26 Inclusion and exclusion criteria for resource utilisation studies

Inclusion criteria Exclusion criteria
IAdvanced or metastatic breast cancer Early breast cancer
Resource utilisation from a UK NHS Resource utilisation from a private/US setting
Perspective and any other non-UK country.
Costs derived from studies more than 5 years
old.

In total 130 records were identified from 3 databases. Of these, all were
excluded by the independent reviewers (see figure below for details of
reasons for exclusion). Since no studies were identified in TA 263, resource
use in the model is based on relevant clinical guidelines, previous NICE
appraisals and clinical specialist and health economist opinion from two

advisory board meetings.
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Figure 16: PRISMA flow for resource utilisation studies identified
through database searching

Records identified through
Medline (including Medline In
Progress), Embase and
Embase Alert

|

Records after duplicates Records identified through
removed Econ Lit and NHS EED
N=127 N=0

Records screened

N=127
Records excluded
(N=127)
Full articles assessed for
eligibility Of these, n=76 did not
mention a cost term, n=20
N=0 were not UK based, n=1
\L was a review, n=30 was
not in metastatic breast
Studies included in the cancer
appraisal
N=0
8.3.19 If clinical experts assessed the applicability of values available

or estimated any values, please provide the following details®:

e the criteria for selecting the experts
e the number of experts approached

e the number of experts who participated

® Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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e declaration of potential conflict(s) of interest from each
expert or medical specialist whose opinion was sought

e the background information provided and its consistency
with the totality of the evidence provided in the submission

e the method used to collect the opinions

e the medium used to collect opinions (for example, was
information gathered by direct interview, telephone
interview or self-administered questionnaire?)

e the questions asked

e whether iteration was used in the collation of opinions and

if so, how it was used (for example, the Delphi technique).

Clinical specialists were consulted upon in the development of this submission
and economic model, and indicated that the resource use inputs and

assumptions are appropriate.

Intervention and comparators’ costs
8.3.20 Please summarise the cost of each treatment in the following
table.

Table 27 Unit costs associated with the technology in the economic
model

Items Pertuzumab | Trastuzumab | Docetaxel | Paclitaxel | Ref.in
submission

Technology £2,395 £407.4 £20 £7.00 8.3.20
costs (420 mg vial) | (150 mgvial) | (80 mgvial) | (100 mg

£5 vial)

(20 mg vial) | £6.30

(30 mg vial)

Administration | £248 £248 £248 £248 8.3.20
cost (first)
Administration 8.3.20
cost £197 for all subsequent administrations
(subsequent
Pharmacy cost | £9.40 \ £9.40 \ £9.40 \ £9.40 8.3.20

Pertuzumab drug cost:
Pertuzumab is administered by intravenous infusion once every 3 weeks at an

initial dose of 840 mg, followed by a maintenance dose of 420 mg.
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Pertuzumab can be purchased in a 420 mg vial for £2,395. This equates to a

cost of £4,790 for the initial dose, followed by £2,395 for subsequent doses.

Trastuzumab drug cost:

Trastuzumab is administered by intravenous infusion once every three weeks
at a dose of 8 mg/kg for initial dose, followed by a 3 weekly maintenance dose
of 6 mg/kg. The cost of trastuzumab in the model is based on the distribution
of body weight of participants in the CLEOPATRA trial. This is instead of using

an average body weight of participants in the trial.

Based on the distribution of body weight in the CLEOPATRA trial, the mean
patient weight is 66.59 kg. Based on the distribution of patient weight, the
mean initial dose is 532.75 mg/kg, and maintenance dose is 399.56 mg/kg.

Trastuzumab can be purchased in a powder for reconstruction of 150 mg vial

(Joint Formulary Committee 2012):

150 mg vial = £407.40

Based on the distribution of patient weight, the mean number of vials is 4.02 x
150 mg vials for initial dose, and 3.15 x 150 mg vials (if no vial sharing is
assumed) or 3.55 x 150 mg vials for initial dose, and 2.66 x 150 mg vials (if
vial sharing is assumed and the centre uses the remaining trastuzumab in the
vial). For the purpose of the base case, it is assumed that no vial sharing will

take place.

The mean per protocol per cycle cost of treatment with trastuzumab including
consideration of wastage and based on the distribution of patient weight is
£1,629.60 for the initial dose and £1,222.20 for the maintenance dose.

Docetaxel drug cost:
Docetaxel was administered every three weeks at a dose of 75 mg/m? body
surface area (calculated using the Du Bois formula). The cost of docetaxel in
the model is based on the distribution of body surface area of participants in
the CLEOPATRA trial.
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As docetaxel is a generic drug the base case applies acquisition costs of
docetaxel obtained from the Commercial Medicines Unit 2012 electronic
Market Information Tool (CMU eMIT) (Commercial Medicines Unit 2012). The
CMU eMit is an online source of information on the historical average price
paid for a product. The estimates provided are derived from data collected via
a system covering approximately 95% of English NHS Trusts. The lowest
price per mg of docetaxel obtained from CMU eMIT is £0.25 per mg (National
Product Code — DHCO035). Based on costs from the CMU eMIT, the mean per
protocol per cycle cost of treatment with docetaxel including based on the

distribution of patient body surface area is £35.

The impact of applying acquisition costs of docetaxel obtained from the Joint
Formulary Committee on the ICER is explored in sensitivity analysis.
Docetaxel can be purchased in 6 pack sizes of 10 mg/ml or 20 mg/ml

concentration (Joint Formulary Committee 2012):

10 mg/ml concentration:

2 ml (20 mg) vial = 162.75

8 ml (80 mg) vial = 534.75

16 ml (160 mg) vial = 1069.50
20 mg/ml concentration

1 ml (20 mg) vial = 154.61

4 ml (80 mg) vial = 508.01

7 ml (140 mg) vial = 720.10.

Paclitaxel drug cost:

The model applies paclitaxel for 18 cycles at a weekly dose of 90 mg/m? body
surface area (see Section 6.7 for an explanation as to the use of weekly
regimen of paclitaxel in the model). Similarly to other technologies in the
model, paclitaxel drug costs are based on the distribution of body surface area
of participants in the CLEOPATRA trial calculated using the Du Bois formula.
Based on the distribution of body surface area in the CLEOPATRA trial the
mean dose required is 150.83.
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As paclitaxel is a generic drug the base case applies acquisition costs of
paclitaxel obtained from the CMU eMIT (Commercial Medicines Unit 2012).
The lowest price per mg of paclitaxel obtained from CMU eMIT is £0.07 per
mg (National Product Code — DHA297). Based on costs from the CMU eMIT,
the mean per protocol per cycle of treatment with paclitaxel based on the

distribution of body surface area is £19.60.

The impact of applying acquisition costs of paclitaxel obtained from the Joint
Formulary Committee on the ICER is explored in sensitivity analysis.
Paclitaxel can be purchased in four pack sizes at 6 mg/ml concentration (Joint

Formulary Committee 2012):

5 ml (30 mg) vial = £66.85

16.7 ml (100 mg) vial = £200.35
25 ml (150 mg) vial = £300.52
50 ml (150 mg) vial = £601.03

Administration and pharmacy cost

Pertuzumab and trastuzumab are administered by intravenous infusion in a
hospital on the first day of each 21 day cycle. There is a cost associated with
both the pharmacy preparation of the infusion and the administration of the
technologies (typically within a hospital setting). The administration cost of the
first cycle for each technology is based on NHS Reference costs 2011/12
(SB13Z): Deliver more Complex Parenteral Chemotherapy at First Attendance
(Chemotherapy Delivery: Daycase and Regular Day / Night). It is assumed
that all technologies are administered under the same NHS Reference cost
code for subsequent cycles. The administration cost of subsequent cycles is
obtained from NHS Reference costs 2011/12 (SB12Z): Deliver simple
Parenteral Chemotherapy at First Attendance (Chemotherapy Delivery:

Outpatient).

A prospective time-and-motion study was conducted in two UK secondary
care NHS Trusts to quantify time taken with the preparation and

administration of XELOX (capecitabine in combination with oxaliplatin) and
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FOLFOX-6 (5-FU in combination with folinic acid and oxaliplatin) in metastatic
colorectal cancer (Millar et al. 2008). The results of the study indicate that
dispensing of capecitabine and preparation of oxaliplatin (administered
intravenously) requires an average of 12 minutes each. It is assumed that the

dispensing of treatments in the economic model takes 12 minutes each.

One hour of pharmacist time performing patient related activities (accounting
for overheads, qualifications, and salary on costs) costs £47 (PSSRU, 2012).
The cost of dispensing of treatments in the economic model is estimated to be
£9.40 (E47 x12 / 60) per administration, based on 12 minutes of pharmacist

preparation time.

Duration of first line treatment

A proportion of people cease treatment prior to disease progression (i.e due to
adverse event or patient preference) it is therefore essential to consider the
distinction between progression-free survival and treatment cessation when
evaluating the real incremental cost of treatments. In order to account for this
disparity, patient level data on treatment duration was used to produce time
to off treatment Kaplan-Meier curves that could be applied to determine the
proportion of people still receiving pertuzumab, trastuzumab and docetaxel or
trastuzumab and docetaxel in each week within the model. This fitting was
conducted in the same manner as described for progression-free survival, that
is, the time to off treatment modeling is determined by the modeling of
progression-free survival used in each arm in the model. The model was half
cycle corrected and the time-to-off-treatment was capped at the progression-
free survival rate to avoid more people being on treatment than being
progression free. The impact on the ICER of applying time to off treatment

equal to progression-free survival is explored in the sensitivity analysis.

Second line treatment cost

Second line treatments applied in the model are vinorelbine and capecitabine,
based on the treatment algorithm in Table 26 of NICECGS81. As vinorelbine is
a generic drug, acquisition costs of vinorelbine are obtained from the CMU

eMIT (Commercial Medicines Unit 2012). The lowest price per mg of
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vinorelbine obtained from CMU eMIT is £0.42 per mg (National Product Code
— DHA220).

The model estimates the cost of vinorelbine by applying a weekly loading
dose of 25 mg/m? body surface area for three weeks, followed by a weekly
maintenance dose of 25 mg/m? body surface area. The price per mg of
vinorelbine obtained from CMU eMIT is then multiplied by the average body
surface area (calculated using the Du Bois formula) of participants in the
CLEOPATRA trial. As vinorelbine is intravenously administered, a first cycle
administration cost based on NHS Reference costs 2011/12 (SB13Z): Deliver
more Complex Parenteral Chemotherapy at First Attendance (Chemotherapy
Delivery: Daycase and Regular Day / Night), has been applied. Subsequent
administrations of vinorelbine have an associated cost based on NHS
Reference costs 2011/2012 (SB12Z): Deliver simple Parenteral
Chemotherapy at First Attendance (Chemotherapy Delivery: Outpatient).

The model applies capecitabine at a dose of 1250 mg/m? body surface area

given twice daily for 14 days followed by a 7 day treatment gap.

Capecitabine can be purchased in tablet form in two pack sizes (Joint

Formulary Committee 2012):
150 mg (60 tab pack) = £40.02
500 mg (120-tab pack) = £265.55

The cost per 150 mg tablet is 0.66p (60 / £40.02) and per 500 mg tablet is
£2.21 (120 / £265.55). Administration costs are only applied to treatments
delivered by injection or infusion, therefore no administration costs have been

applied to treatment with capecitabine as it is available in tablet form.
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Table 28 Second line treatments in the economic model

Second line Dose Frequency Weekly cost Source
treatment (E)
Vinorelbine (1V) 25 mg/m? Once weekly (first | 17.71 Commercial
loading dose three weeks) Medicines Unit
2012
Vinorelbine (1V) 30 mg/m? Once weekly 21.25 Commercial
maintenance dose | maintenance (subsequent Medicines Unit
dose weeks) 2012
Capecitabine 1250 mg/m® Twice daily for 14 | 134.98 BNF 65
days followed by | (during
a 7-day rest treatment
period weeks)

The model applies the cost of second line treatments to the progressed health
state for 4.3 months. This is based on a study by Cameron et al (2008) in
which people with metastatic breast cancer whose disease had progressed
following treatment with trastuzumab were treated with capecitabine for an
average 4.3 months. An average of the total cost of both treatments given for
4.3 months (including administration costs) are multiplied by the proportion of
people transitioning to the progression health state at each week in each arm
in the model. Due to complexity in modelling the deaths which may occur
during this period when applying the one-off cost, deaths have not been
accounted for in this analysis. This is likely to lead to the overestimation of the

cost of second line treatment.

Health-state costs

8.3.21 Please summarise, if appropriate, the costs included in each
health state. Cross-reference to other sections of the
submission for the resource costs. Provide a rationale for the
choice of values used in the cost-effectiveness model. The

health states should refer to the states in section 7.2.4.

As the model runs on a weekly cycle length, monthly costs were split into
weekly costs prior to being applied in the model. Best supportive care costs
are based on a package of care described in NICE CG81.

Table 29 List of health states and associated costs in the economic
model
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Health Items Frequency | Unit cost (E) | Total Cost | Referencein
states (E) submission
Progression- | Community 20 mins 61 (per hour) 40.66 Section 8.3.21
free survival | Nurse (home every 2
best Visit) weeks
supportive GP Contact 1 every 36 (per 36.00
care (surgery visit) month patient
contact
lasting 11.7
mins)
Clinical Nurse 1lhr every 81 (per hour 81.00
Specialist month of client
contact)
Total Monthly 157.66
Cost i i
Social worker 1hr once 54 (Client -
related work)
Cardiac levery3 238/ 84 -
Assessment months (30%/70%)
(MUGA/ECHO) =130.20
Outpatient CT 1 scan 125 -
scan once
Consultant 1visitonce | 113 -
outpatient visit
Post Community 20 mins 61 (per hour) 40.66
progression | Nurse (home every 2
survival best | visit) weeks
supportive GP Contact 1 every 36 (per 36.00
care (surgery visit) month patient
contact
lasting 11.7
mins)
Clinical Nurse 1lhr every 81 (per hour 81.00
Specialist month of client
contact)
Total Monthly - - 157.66
Cost
End of life
care cost 3,608.69

Given uncertainty as to which package of care is appropriate for inclusion and

the contents of packages, Roche approached the health economist who

developed the economic model used in CG81. The health economist

confirmed that ‘package 1’ is applied during chemotherapy treatment up until

a patient receives only supportive and palliative care, irrespective of the line of

treatment, and the cost of a social worker is applied only once per line of

treatment.
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In order to assess response to treatment, outpatient visits and CT scans have
been applied in the model. In clinical trials a CT scan is typically conducted
every three months to assess whether a person’s disease has progressed.
Clinical advice confirms the frequency of assessing treatment with a CT scan
varies across centres — some only scan at the presence of symptoms of
progression due to the view that it is inefficient to assess without signs of
progression. In contrast other centres scan frequently (no more than every
three months), but at a decreasing rate throughout treatment. In light of this
and the assumptions made in previous NICE Technology Appraisals the
model applies a conservative estimate of a CT scan and outpatient visit every
three months during treatment. A CT scan in the model is associated with a
cost of £125 (NHS Reference Cost 2011/12 (RA12Z: Computerised
Tomography — two areas with contrast - Outpatient)) and the cost of an
outpatient visit is £113 (NHS Reference Cost 2011/12 (service code 800:
Consultant Led: Follow up Attendance Non-Admitted Face to Face: clinical
oncology)). The impact of applying alternative frequencies of CT scan and

outpatient visits on the ICER is explored in sensitivity analysis.

An additional cost of cardiac assessment is applied during the progression-
free health state. These assessments are applied every 9 months in the
pertuzumab, trastuzumab and docetaxel arm and every 12 months in the
trastuzumab and docetaxel arm, as specified in licensed indication for these
technologies. The cost of cardiac assessments are applied as a weighted
average of 30% MUGA scan (NHS Reference Cost 2011/12 - RA37Z: Nuclear
Medicine — Category 3 Outpatient) and 70% ECHO scan (NHS Reference
Cost 2011/12 - RA60A: Simple Echocardiogram, 19 years and over). This is
based on clinical specialist advice to the Evidence Review Group in NICE TA
257. The impact of applying alternative frequencies of cardiac assessments,
and of alternative proportions of MUGA and ECHO scans, on the ICER is

explored in sensitivity analysis

The cost of palliative care is included within the model through application of
costs from Guest et al (2006). Guest et al examined the treatment patterns

and corresponding costs of healthcare resource use associated with palliative
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care for people with different types of advanced cancer; from initiation of
strong opioid treatment until death. Resource utilisation data associated with
palliative care were obtained from the DIN-LINK database; DIN-LINK is an
anonymised database of individual primary care records in the UK, from
general practices that use a health information systems software program
(ISOFT, formerly Torex; iISOFT Group, plc, Manchester, UK). Palliative care
costs for breast cancer were estimated to be £2,482 per patient using costs
from 2000-2001. This cost was inflated to current prices (£3,608.69) using
inflation indices for Hospital and Community Health Services (PSSRU). The
cost of palliative care cost is applied as one lump sum upon death in the
model. This approach to modelling end of life costs is consistent with several
recent oncology NICE Technology Appraisals (particularly those in metastatic

non-small-cell lung cancer such as TA 258).

Adverse-event costs

8.3.22 Please summarise the costs for each adverse event listed in
section 6.9 (Adverse events). These should include the costs
of therapies identified in sections 2.7 and 2.8. Cross-reference
to other sections of the submission for the resource costs.
Provide a rationale for the choice of values used in the cost-

effectiveness model discussed in section 7.2.2.

Only adverse events occurring in 2% or more people in either arm of the
CLEOPATRA trial at grade 3, 4 or 5 severity are incorporated into the model.
In all instances the most recent NHS reference costs are used in the model
(Department of Health 2012). Given that adverse events typically occur during
the beginning of treatment, the cost of adverse events were applied in week
one in the model and so were not discounted. It is assumed that treatment
regimens of trastuzumab and docetaxel, and trastuzumab and paclitaxel have
the same toxicity profile. This is likely to overestimate the adverse event
incidence and costs associated with paclitaxel given that clinical specialist
opinion indicates that weekly paclitaxel is slightly better tolerated than three-
weekly docetaxel. The impact on the ICER of assuming a lower incidence of

adverse events for treatment with paclitaxel is explored in the sensitivity
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analysis. The cost associated with adverse events that occur in 2% or more

people in either arm of the CLEOPATRA trial at grade 3, 4 or 5 severity are

incorporated are outlined in Table 30.

Table 30 List of adverse events and summary of costs included in the

economic model

Adverse events % peoplein | % peoplein | Cost per Source
2011/12)

Anaemia 1.99 2.22 331 Iron Deficiency Anaemia

(Grade 3) with CC (Regular Day /
night admissions) SA04D

Diarrhoea 6.72 3.45 391 Malignant Breast

(Grade 3) Disorders with Major CC
(regular day/night
admission) JA12A

Fatigue 1.49 2.71 391 Malignant Breast

(Grade 3) Disorders with Major CC
(regular day/night
admission) JA12A

Febrile 13.43 7.14 10,799 Febrile Neutropenia with

Neutropenia Malignancy - Elective

(Grade 3 and 4) Inpatient HRG Data:
PA45Z

Neutropenia 62.19 58.13 215 High Cost Drugs:

(Grade 3 and 4) Outpatient - Neutropenia
Drugs, Band 1 XD25Z

Peripheral 2.49 1.72 391 Malignhant Breast

Neuropathy Disorders with Major CC

(Grade 3) (regular day/night
admission) JA12A

Leukopenia 10.20 12.56 215 High Cost Drugs:

(Grade 3) Outpatient - Neutropenia

Drugs, Band 1 XD25Z

PTD, Pertuzumab, trastuzumab and docetaxel: TD, Trastuzumab and docetaxel.

Miscellaneous costs

Please describe any additional costs that have not been

covered anywhere else (for example, PSS costs). If none,

8.3.23
please state.
None
8.4 Sensitivity analysis
8.4.1

Has the uncertainty around structural assumptions been

investigated? Provide details of how this was investigated,
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including a description of the alternative scenarios in the

analysis.

The three state model structure used in this model has been used in previous
NICE Technology Appraisals in metastatic oncology and is accepted as the
appropriate method of modelling metastatic breast cancer, therefore no

structural sensitivity analysis of the model has been undertaken.

8.4.2 Which variables were subject to deterministic sensitivity
analysis? How were they varied and what was the rationale for
this? If any parameters or variables listed in section 7.3.6
(Summary of selected values) were omitted from sensitivity

analysis, please provide the rationale.

Deterministic sensitivity analysis was carried out on the parameters listed in
Table 31 (note: all costs are monthly costs unless otherwise stated).
Significant costs were varied and the impact of varying utility values
individually as well as in combination with the others was explored. The
impact of using different parametric functions used to model progression-free
survival and overall survival on the ICER were explored. The discount rate for
costs and outcomes was varied according to standard methods and the time

horizon altered.

Table 31 Deterministic sensitivity analysis

Base case value High value Low value
(BCV)
Costs
Administration £197 £275.80 (BCV x1.4) £118.20 (BCV x 0.6)
subsequent cost
(monthly)
Progression-free £157.66 £220.72 (BCV x1.4) £94.59 (BCV x 0.6)
survival supportive
care cost (monthly)
Progressed £157.66 £220.72 (BCV x1.4) £94.59 (BCV x 0.6)

disease supportive
care cost (monthly)

Cardiac Every 9 weeks in Every 9 weeks both Every 12 weeks both
assessment PTD arms arms
frequency Every 12 weeks in
TD
Cardiac 30/70 10/70 50/50
assessment (MUGA/ECHO) (MUGA/ECHO) (MUGA/ECHO)
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proportion proportion proportion proportion
CT scan and Every 3 months CT scan and Every 6 months
outpatient visit outpatient visit once
frequency at week 12 and once
at progression
Second line 4.3 months 12 months 2 months
treatment duration
Docetaxel CMU eMIT BNF 65 (see Section 8.3.20)
Paclitaxel CMU eMIT BNF 65 (see Section 8.3.20)

First line treatment
duration

Actual Treatment
duration observed in
the trial

To Progression-free survival

Outcomes

Progression-free
survival utility
(during docetaxel)

Different values in
arms

Same values based
on PTD arm

Same values based on
TD arm

Progression-free
survival utility (after
docetaxel)

Different values in
arms

Same values based
on PTD arm

Same values based on
TD arm

Progression-free See Table 25 BCV +0.2 for both BCV -0.2 for both arms

survival utility arms

(during docetaxel)

Progression-free See Table 25 BCV +0.2 for both BCV -0.2 for both arms

survival utility arms

(after docetaxel)

Progressed utility See Table 25 BCV +0.2 for both BCV -0.2 for both arms
arms

Adverse event Assume same as Total number of people and occurrences of

incidence of docetaxel in adverse events reduced by 50% (Impacts cost

paclitaxel CLEOPATRA of AE and utilities in TP arm)

Parametric functions

Parametric fit

Kaplan-Meier data
with piecewise
exponential tail

Kaplan-Meier data with non-piecewise tails

(1) Weibull
(2) Exponential
(3) Log-logistic
(4) Log normal
(5) Gamma

Overall survival

Kaplan-Meier data
with piecewise
exponential tail

Kaplan-Meier data with non-piecewise tails

(1) Weibull

(2) Exponential
(3) Log-logistic
(4) Log normal

(5) Gamma
Other
Cost discount rate 3.5% 6% 0
Health outcomes 3.5% 6% 0

discount rate

Health and cost
discount rates

3.5% both arms

6% both arms

0% both arms

Time horizon

25

20

30

PTD, pertuzumab, trastuzumab and docetaxel; TD, trastuzumab and docetaxel; TP,
trastuzumab and paclitaxel; Both arms, PTD and TD arms.
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In addition to the sensitivity analysis in Table 31, the impact of alternative

progression-free survival scenarios on the ICER was explored.

Table 32 Progression-free survival scenarios

Progression-free survival scenario Source

Scenario 1 with exponential tail See section 8.2.1 for an explanation of the
Scenario 2 with exponential tail various progression-free survival scenarios
Scenario 4 with exponential tail

8.4.3 Was PSA undertaken? If not, why not? If it was, the
distributions and their sources should be clearly stated if
different from those in section 7.3.6, including the derivation
and value of ‘priors’. If any parameters or variables were
omitted from sensitivity analysis, please provide the rationale

for the omission(s).

A PSA was undertaken. The distributions used are listed in Table 33.

Table 33 PSA distributions

Distribution
Utilities
PFS PTD (During docetaxel Beta (77.210, 22.790)
PFS PTD (After docetaxel) Beta (78.667, 21.333)
PFS TD (During docetaxel) Beta (76.853, 23.147)
PFS TD (After docetaxel) Beta (77.589, 22.411)
PD Beta (50.000, 50.000)
Costs
Best supportive care Lognormal (36,24, 0.5243)
Both arms and PFS and PD
Second line treatment costs Lognormal (6,046.54, 0.0719)

PFS, Progression-free survival;, PD, Progressed disease; PTD, pertuzumab, trastuzumab
and docetaxel; TD, trastuzumab and docetaxel.

8.5 Results

Clinical outcomes from the model
8.5.1 For the outcomes highlighted in the decision problem (see

section 5), please provide the corresponding outcomes from
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the model and compare them with clinically important
outcomes such as those reported in clinical trials. Discuss
reasons for any differences between modelled and observed
results (for example, adjustment for cross-over). Please use
the following table format for each comparator with relevant

outcomes included.

Table 34 Summary of model results compared with clinical data
Outcome ‘ Clinical trial result Model result

Pertuzumab, trastuzumab and docetaxel

Progression-free survival Median = 18.6 months Median = 18.6 months
Overall response Rate 79% 79%

Trastuzumab and docetaxel

Progression-free survival Median = 12.4 months Median = 12.4 months
Overall survival Median = 37.5 months Median = 38 months
Response Rate 69% 69%

Table 34 indicates the model predicts median progression-free survival
observed in the CLEOPATRA trial. This is due to the response rates taken
from the study and applied in the model as an input and the progression-free
survival curves from the study used directly in the model until the start of

extrapolation (which began after median progression-free survival).

8.5.2 Please provide (if appropriate) the proportion of the cohort in
the health state over time (Markov trace) for each state,

supplying one for each comparator.

The model runs for 25 years on a weekly cycle length (1,297 cycles).
Reproducing the Markov trace would require approximately 30 pages of the
submission. As this submission is already approximately 200 pages long, this
information is has not been reproduced within the template. The trace is
available within the model and can be provided as a separate appendix
document if required.

8.5.3 Please provide details of how the model assumes QALYs

accrued over time.

See response to 8.5.2.
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8.5.4

Please indicate the life years and QALYs accrued for each

clinical outcome listed for each comparator. For outcomes

that are a combination of other states, please present

disaggregated results.

Table 35 Model outputs by clinical outcomes

Technologies

Outcome

Pertuzumab,
trastuzumab and
docetaxel

Progression-free survival

Progressed disease

Overall survival

Trastuzumab and
docetaxel

Progression-free survival

Progressed disease

Overall survival

Trastuzumab and
paclitaxel

Progression-free survival

Progressed disease

Overall survival

TR
i

QALY

LY, life years; QALY, quality-adjusted life year

8.5.5

Please provide details of the disaggregated incremental

QALYs and costs by health state, and of resource use

predicted by the model by category of cost.

Table 36 Summary of QALY gain by health state

Technologies Progression- Increment Progressed Increment

free survival (% absolute (% absolute
increment) increment)

Jrastuzumab I I I

and docetaxel

Jrastuzumab I I I I

and paclitaxel

Pertuzumab,

trastuzumab and | | EEEEEEN I I I

docetaxel

Table 37 Summary of costs by health state

Technologies Progression- Increment Increment
f . (% absolute Progressed (% absolute
ree survival . :

increment) increment)

Jrastuzumab I I I

and docetaxel

Jrastuzumab I I I I

and paclitaxel

Pertuzumab,

trastuzumab and | | N EEEEEEENN I I I

docetaxel
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Table 38 Summary of predicted resource use by category of cost

Technology Mean Increment | Admin Increment | Supportive | Increment
treatment (%) cost (£) (%) care cost (%)
cost (£) (E)

Trastuzumab | SN | N | N | DN | N

and docetaxel H B I I ]
Trastuzumab | RSN | N | N | DN | N

and paclitaxel H B I I ]
Pertuzumab,
raotmomer | | I
and docetaxel [ | [ ] | |

% = (% absolute increment)

Base-case analysis

8.5.6

Please present your results in the following table. List

interventions and comparator(s) from least to most expensive

and present ICERs in comparison with baseline (usually

standard care) and then incremental analysis ranking

technologies in terms of dominance and extended dominance.

Table 39 Base-case results

Technologies

Total
LYG

Total
costs (£)

Total
QALYs

Incremental

costs (£) LYG

Incremental

Incremental
QALYs

ICER (£)
incremental
(QALYSs)

Trastuzuma
b and
docetaxel

Trastuzuma
b and
paclitaxel

Pertuzumab,
trastuzumab
and
docetaxel

4144
HER
JLIL
111
114

0.833

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; Dominated,
was more expensive and less effective than a combination of two other treatments.

Sensitivity analyses

8.5.7

Consider the use of tornado diagrams.
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The results of the deterministic sensitivity analysis are presented in Table 40.

Table 40 Sensitivity Analysis

Base case value

High value

(BCV)

Low value

Costs

Administration £197 £275.80 (BCV x1.4) £118.20 (BCV x 0.6)
subsequent cost

(monthly) I N
Progression-free £157.66 £220.72 (BCV x1.4) £94.59 (BCV x 0.6)
suvivaisupportive (N | 2

care cost (monthly)

Progressed £157.66 £220.72 (BCV x1.4) £94.59 (BCV x 0.6)
disecasesupportive (I | B

care cost (monthly)

Cardiac

Every 9 weeks in

assessment PTD
frequency Every 12 weeks in

TD
Cardiac 30/70
assessment (MUGA/ECHO)
proportion proportion
CT scan and Every 3 months
outpatient visit
frequency
Second line 4.3 months
treatment duration || N |
Docetaxel CMU eMIT
Paclitaxel CMU eMIT

(vrs TP)

First line treatment
duration

Actual Treatment
duration observed in
the trial

Every 9 weeks both
arms

y

10/70
(MUGA/ECHO)
proportion

1

CT scan and
outpatient visit once
at week 12 and once
at progression

y

12 months

Every 12 weeks both
arms

50/50
(MUGA/ECHO)
proportion

Every 6 months

2 months

y

BNF 65

BNF 65

(comparis

on with PTD)

To progression-free su

rvival

F
|

Outcomes

Progression-free
survival utility
(during docetaxel)

Different values in
arms

PTD arm values in
both arms

TD arm values in both
arms

Progression-free

Different values in

PTD arm values in

TD arm values in both

survival utility (after | arms both arms arms

docetaxel) L B I I
Progression-free See Table 25 BCV +0.2 for both BCV -0.2 for both arms
survival utility arms

(uing docetae) NN I | NN
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Progression-free See Table 25 BCV +0.2 for both BCV -0.2 for both arms
survival utility arms
(afterdocetaxel) (NI | [N
Progressed utility See Table 25 BCV +0.2 for both BCV -0.2 for both arms

arms
Adverse event Total number of people and occurrences of
incidence of adverse events reduced by 50% (Impacts cost
paclitaxel of AE and utilities in TP arm).

(vrs TP)

Parametric functions

Parametric fit

Kaplan-Meier data
with piecewise

Kaplan-Meier with (non-piecewise) tail and
treatment duration set to exponential

exponential tail

Weibull

Exponential

Log-logistic

Log normal

Gamma

i

Overall survival

Kaplan-Meier data

Kaplan-Meier with (non-piecewise) tail

with piecewise Weibull f
exponential tail Exponential f
Log-logistic | e
Log normal | e
Gamma | I
Other
Cost discount rate 3.5% 6% 0
Health outcomes 3.5% 6% 0
discount rate I B Sl
Health and cost 3.5% both arms 6% both arms 0% both arms
discount rates I B Sl
Time horizon 25 20 30

PTD, pertuzumab, trastuzumab and docetaxel; TD, trastuzumab and docetaxel; TP,

trastuzumab and paclitaxel; Both arms, PTD and TD arms.

Deterministic sensitivity analysis demonstrates the model is most sensitive to

the long term extrapolation of progression-free survival and overall survival.

The model is also sensitive to the utility values in progression-free survival

(after docetaxel treatment) and progression health states, and the discount

rate for health outcomes and costs - these are displaced graphically in Figure

27.
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Figure 27 Tornado diagram

(o]

5.8 Please present the results of a PSA, and include scatter plots

and cost-effectiveness acceptability curves.
The results of the PSA are presented in Table 41.

Table 41 Probabilistic sensitivity analysis results

Technology Total Total | Inc. cost Inc. ICERS versus Inc.
(and cost£ | QALY QALY | paseline (A) £ | analysis £
comparators)

Trastuzumab

and -

docetaxel (A)

Pertuzumab,
trastuzumab
and
docetaxel

£
Trastuzumab .
paclitaxel
W T o —

—_
—_

QALY, quality-adjusted life year; ICERSs, incremental cost-effectiveness ratios.

The results of the PSA indicate that pertuzumab, trastuzumab and docetaxel
has a 0% probability of being cost-effective at a willingness-to-pay of £30,000
per QALY gained, see Figure 28 for a graphical representation of the cost-

effectiveness acceptability curve.

Figure 28 Cost-effectiveness acceptability curve
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8.5.9 Please present the results of scenario analysis. Include details

of structural sensitivity analysis.

Results of different progression-free survival scenarios are presented in Table

42. See Section 8.2.1 for a description of the different scenarios.

Table 42 Progression-free survival extrapolation scenarios

Scenario Incremental Incremental ICER (£)

costs (£) QALYs
Base Case (Scenario 3) ] 0.833 I
PFS scenario 1 with ] 0.899 B
exponential tail
PFS scenario 2 with ] 0.860 .
exponential tail
PFS scenario 4 with I 0.942 T
exponential tail
PFS, Progression-free survival

8.5.10 What were the main findings of each of the sensitivity

analyses?

The deterministic sensitivity analysis demonstrates the model is most
sensitive to the long term extrapolation of progression-free survival and overall

survival. The model is also sensitive to the utility values in progression-free
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survival (after docetaxel treatment) and progression health states, and the

discount rate for health outcomes and costs.
8.5.11 What are the key drivers of the cost-effectiveness results?

The key drivers of the model are the cost of pertuzumab, the long term

projection of progression-free survival and overall survival and the utility

values used.
8.6 Validation
8.6.1 Please describe the methods used to validate and quality

assure the model. Provide references to the results produced
and cross-reference to evidence identified in the clinical,

qguality of life and resources sections.

The model was validated at two advisory board meetings and by a health
economics consultancy. The model functionality was checked and the clinical

inputs and assumptions were validated.

The extrapolation conducted was discussed with an academic health
economist and two panels of clinicians. All noted that whilst subject to
uncertainty the extrapolation approach employed appeared reasonable given

the evidence currently available.
8.7 Subgroup analysis

8.7.1 Please specify whether analysis of subgroups was undertaken
and how these subgroups were identified. Were they identified
on the basis of an a priori expectation of differential clinical or
cost effectiveness because of known, biologically plausible,
mechanisms, social characteristics or other clearly justified

factors? Cross-reference the response to section 6.3.7.

No subgroup analysis was undertaken.
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8.8 Interpretation of economic evidence

8.8.1 Are the results from this economic evaluation consistent with
the published economic literature? If not, why do the results
from this evaluation differ, and why should the results in the
submission be given more credence than those in the

published literature?

There are no economic evaluations in this indication and patient population
with which these results may be compared (see Section 7 for more details of

the search of cost-effectiveness studies undertaken).

8.8.2 Is the economic evaluation relevant to all groups of patients
who could potentially use the technology as identified in the

decision problem in section 5?

The evaluation is founded upon the CLEOPATRA trial and so should be
representative of all people who participated in the CLEOPATRA trial.

8.8.3 What are the main strengths and weaknesses of the
evaluation? How might these affect the interpretation of the

results?
Strengths

1. The model uses data from the pivotal clinical trial (CLEOPATRA) wherever
possible, and resource use and costs based on recent NICE clinical

guidelines.

2. CLEOPATRA is a robust and well conducted study in people broadly

representative of the population expected to be treated in England and Wales.

3. The model uses costs and utilities that have been applied and accepted as
appropriate in previous NICE Technology Appraisals in metastatic breast

cancer where appropriate.
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4. The extrapolated overall survival curves demonstrate strong external
validity when compared against registry data of people with HER2-positive

metastatic breast cancer.
Weaknesses
1. The model is heavily reliant upon long-term projection of overall survival.

2. A minority of participants in the ITT population of the CLEOPATRA trial
received prior treatment with trastuzumab in the adjuvant setting. However
data from CLEOPATRA suggests the efficacy of pertuzumab in the
trastuzumab naive and the trastuzumab experienced populations is similar

(see Section 1.4 for more details).

8.8.4 What further analyses could be undertaken to enhance the
robustness/completeness of the results?

Key drivers in the model are the extrapolation of overall survival and
progression-free survival, and the utility values used to estimate the quality of
life of people with the disease. Robustness of the model would be improved
by the incorporation of more mature data on the baseline risk of death and the
longer term treatment effect associated with pertuzumab. Collection of EQ-5D
values from participants in the trial would improve the estimates of the quality
of life impact within the progression-free survival and progressed health
states.
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Section C — Implementation

9 Assessment of factors relevant to the NHS and

other parties

9.1 How many patients are eligible for treatment in England and
Wales? Present results for the full marketing authorisation/CE
marking and for any subgroups considered. Also present results for
the subsequent 5 years.

It is estimated that approximately 2,058 people per annum will be eligible to
receive pertuzumab for first line treatment of HER2-positive metastatic breast
cancer. The derivation of this number is provided in Figure 1. At a population
growth rate of 0.5% per annum this results in the following yearly eligible

populations

Table 43 Eligible population by year

Year 1 2 3 4 5
Eligible 2,058 2,068 2,078 2,088 2,098
Population
9.2 What assumption(s) were made about current treatment options

and uptake of technologies?

Trastuzumab in combination with a taxane is considered to be the standard of

care and therefore the most likely treatment option.

9.3 What assumption(s) were made about market share (when

relevant)?

It is assumed that 30% of eligible people in the year following NICE approval
would receive pertuzumab with that figure rising to 70% in the fifth year
following approval. The market share figures used are presented in Table 44.
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Table 44 Market share assumptions

Year 1 2 3 4 5
% people
treated with 30% 40% 50% 60% 70%
pertuzumab

9.4

In addition to technology costs, please consider other significant
costs associated with treatment that may be of interest to
commissioners (for example, procedure codes and programme

budget planning).

The budget impact calculations include all the additional costs of treatment

with pertuzumab as included in the de novo economic model and discussed in

the cost-effectiveness section.

9.5

What unit costs were assumed? How were these calculated? If unit
costs used in health economic modelling were not based on
national reference costs or the PbR tariff, which HRGs reflected

activity?

The budget impact calculations are based upon the output of the economic

model.

9.6

No.

9.7

Were there any estimates of resource savings? If so, what were
they?

What is the estimated annual budget impact for the NHS in

England and Wales?

Table 45 Budget impact by year

Year 1 2 3 4 5
Budget | HEEEEN DN DN
Impact
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9.8 Are there any other opportunities for resource savings or

redirection of resources that it has not been possible to quantify?

No.
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Single Technology Appraisal (STA)

Pertuzumab in combination with trastuzumab and docetaxel for the treatment of
HER2-positive metastatic breast cancer [ID523]

The Evidence Review Group, Liverpool Reviews & Implementation Group, and the technical
team at NICE have now had an opportunity to take a look at the submission received on 3
April by Roche products. 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 14 May
2013. 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.

Yours sincerely

Janet Robertson
Associate Director — Appraisals
Centre for Health Technology Evaluation
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Encl. checklist for in confidence information

Section A: Clarification on effectiveness data

Al. Priority Question: Please provide the complete and updated Clinical Study Reports
for the CLEOPATRA trial.

A2. Priority Question: Please provide the following data on adverse events (AEs) from
the CLEOPATRA trial for the May 2012 data cut-off in tabular format (similar to
Tables 67 and 71 in the draft EPAR):

a) Serious adverse events (SAES)
b) Treatment-related SAEs
c) AEs leading to discontinuation of any study medication

A3. It is unclear from the submission how many patients experienced rash and
leukopenia in the CLEOPATRA trial as Tables 17 and 18 appear to present
conflicting information for these AEs. Please clarify the number and percentage of
patients in each treatment arm who experienced rash and leukopenia at both the
May 2011 and May 2012 data cut-offs (Grade 1-2, Grade 3+ and All)

A4.  Table 68 on page 134 of the draft EPAR provides data on ‘Diarrhoea requiring
treatment’ (see final row). Please provide the same data from the CLEOPATRA trial
for the May 2012 data cut-off and, if possible, provide additional data on the type of
treatment received by treatment arm, for example, treatment requiring hospitalisation.

AS5. Please provide the results of the statistical tests for interaction for all pre-specified
subgroup analyses presented in the following forest plots in the submission:

a) Figure 6: Progression-free survival forest plot hazard (Independently assessed 13
May 2011)

b) Figure 8: Overall survival forest plot (Independently assessed 14 May 2012)

c) Figure 10: Progression-free survival forest plot (Investigator assessed 14 May
2012)

AG. Please provide a full listing of CLEOPATRA trial protocol violations.

A7.  The submission (including the table on quality assessment of RCTs in section 10.3)
does not provide detail on how treatment was allocated in the CLEOPATRA trial.
Please describe the allocation procedure used.

A8. Please provide the full results for all the quality of life analyses specified in the
CLEOPATRA trial protocol, including the FACT-B subscale results (mean and
standard deviation scores and number of patients in each treatment arm who
completed each assessment) at every protocol assessment (every 3 cycles) up to the
May 2012 data cut-off (if available).

A9. For only those patients who completed the FACT-B questionnaires at every protocol
assessment (every 3 cycles) until independently assessed disease progression or
death, please provide the number of patients completing the questionnaire as well as
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the mean (standard deviation) TOI-PFB scores for these patients at each
assessment.

Section B: Clarification on cost-effectiveness data

B1. Priority Question: Please provide full Kaplan-Meier analysis results (see SAS
output table for example below) showing Kaplan-Meier survival estimates at each
event time, for each treatment arm in the CLEOPATRA trial for Overall Survival (OS),
Progression-Free Survival (PFS), Time to Off Treatment (TTOT) and Post-
Progression Survival (PPS). These analyses should use the May 2012 data cut-off,
be based on investigator assessments of disease progression, and any patient still at
risk at the date of data cut should be censored at the date of data cut-off, not the date
of last contact/assessment.

B2. Priority Question: Please provide full Kaplan-Meier analysis results (see SAS
output table for example below) showing Kaplan-Meier survival estimates at each
event time, for each treatment arm in the CLEOPATRA trial, by the following sub-
groups:

a) Patients with visceral disease
b) Patients with non-visceral disease

The same analyses for OS, PFS, TTOT and PPS should be carried out as for
Question B1 (i.e. using same definition of disease progression, same data cut-off and
censoring rule).

B3. Priority Question: Please provide an analysis of the number of investigator-
assessed progression events in each treatment arm of the CLEOPATRA trial in
terms of fatal and non-fatal events (a non-fatal event requires the patient to survive at
least one day beyond the date of the progression event).

B4. Priority Question: Please provide a table of body weight (humber of patients, mean
body weight and standard deviation) and body surface area (number of patients,
mean body surface area and standard deviation) by region of origin (Europe, North
America, Asia and South America).

B5. Priority Question: Please provide a table showing for each treatment arm the
number of patients receiving docetaxel by treatment cycle, and for each cycle, the
number of patients receiving each allowed dosing level (75mg/m?, 100mg/m? and
55mg/m?).
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Example from SAS of typical output requested from analyses specified in
questions B1 and B2:

Product-Limit Survival Estimates
SURVIVAL Survival || Failure || Survival Standard || Number || Number
Error Failed Left
0.000 1.0000 0 0 0 62
1.000 . . . 1 61
1.000 0.9677 0.0323 || 0.0224 2 60
3.000 0.9516 0.0484 || 0.0273 3 59
7.000 0.9355 0.0645 || 0.0312 4 58
8.000 . . . 5) 57
8.000 . . . 6 56
8.000 0.8871 0.1129 || 0.0402 7 55
10.000 0.8710 0.1290 || 0.0426 8 54
SKIP... 0.8548 0.1452 || 0.0447 9 53]
389.000 0.1010 0.8990 || 0.0417 52 5
411.000 0.0808 0.9192 || 0.0379 53 4
467.000 0.0606 0.9394 || 0.0334 54 3
587.000 0.0404 0.9596 || 0.0277 55 2
991.000 0.0202 0.9798 || 0.0199 56 1
999.000 0 1.0000 || O 57 0

Section C: Missing references

Cl. The ERG appreciates the references provided by the manufacturer. However, there
are five references that are referred to in the submission that were not provided and
which the ERG has been unable to locate. Please provide the complete citations and
documents for the following references (for references 1 and 4, see also Priority
Question Al):

1) Clinical Study Report —-W020698C/TOC4129g — A Phase Ill, Randomised,
Double-Blind, Placebo-Controlled Clinical Trial to Evaluate the Efficacy and
Safety of Pertuzumab + Trastuzumab + Docetaxel vs. Placebo + Trastuzumab +
Docetaxel in Previously Untreated HER2-Positive Metastatic Breast Cancer —
Report No. 1046288, October 2011.

2) Fujiwara K, Kohno I, Tanaka K, et al. Phase Il dose escalation: a novel approach
to balancing efficacy and toxicity of anticancer agents. Japanese Docetaxel
Ovarian Cancer Study Group. Anticancer Res 1999; 19(1B): 639-644.
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3) Tumorregister-Muenchen, 2012 (see submission, p122)

4) Update Clinical Study Report — WO020698C/TOC4129g - A Phase |lll,
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Bijal Joshi

National Institute for Health and Clinical Excellence
10 Spring Gardens

London

SWI1A 2BU

BY EMAIL

14 May 2013

RE: Pertuzumab in combination with trastuzumab and docetaxel for the treatment of HER2-
positive metastatic breast cancer [ID523]

Dear Bijal,

Please find attached our response to the clarification questions for the above mentioned appraisal.
As noted in previous responses to clarification questions such as these, we are concerned that the
majority of these requests do not seek ‘clarification’ but instead, ask for significant amounts of
patient level data from the CLEOPATRA study without context or explanation. We do not believe

these data requests are within the remit, or spirit, of the STA process.

We note that KM data for patients with non-visceral disease (NVD) has been requested. Given our
previous experience with LRIG we anticipate that this will form the basis of a de novo cost
effectiveness analysis in this group. We do not believe this to be legitimate due to:

(1) The lack of biologic rationale for separate consideration of the NVD group,

(2) The imbalances in prognostic characteristics between the two arms of this subgroup,

(3) The small sample size in this patient population,

(4) The low event rate associated with this better prognosis population, and

(5) The wide confidence intervals surrounding this data.

Roche Products Limited 6 Falcon Way Health Economics and Tel. +44(0)1707 361032
Shire Park Strategic Pricing Fax +44(0)1707 384123
Welwyn Garden City
Hertfordshire
AL7 1TW
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As a result, Roche consider the modeling of the NVD population of CLEOPATRA to be
inappropriate. In addition, we note we have received no clarification questions on our cost-

effectiveness analysis.

In the interests of transparency we have provided the majority of the data requested (including the
KM data for patients with NVD). However we request the ERG and Committee consider the
significant limitations associated with any analysis based upon the NVD KM data provided.

We would be happy to provide clarification on our submission if requested.

Yours Sincerely

Lee Moore

Health Economics and Strategic Pricing Director
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Section A: Clarification on effectiveness data

Al Priority Question: Please provide the complete and updated Clinical Study Reports for the
CLEOPATRA trial.

Please find the full updated Clinical Study Reports attached. The 2011 Clinical Study Report
includes data from the 13 May 2011 data-cut. The 2012 Clinical Study Report includes data from
the 14 May 2012 data-cut.

A2. Priority Question: Please provide the following data on adverse events (AEs) from the
CLEOPATRA trial for the May 2012 data cut-off in tabular format (similar to Tables 67 and
71 in the draft EPAR):

a) Serious adverse events (SAES)
b) Treatment-related SAEs
c) AEs leading to discontinuation of any study medication

a) These can be found on page 349 and page 451 of the 2012 Clinical Study Report.

b) These can be found on page 469 of the 2012 Clinical Study Report.
¢) These can be found in section 5.11 (page 96), and page 1422 of the 2012 Clinical Study Report.

A3. Itis unclear from the submission how many patients experienced rash and leukopenia in
the CLEOPATRA trial as Tables 17 and 18 appear to present conflicting information for
these AEs. Please clarify the number and percentage of patients in each treatment arm
who experienced rash and leukopenia at both the May 2011 and May 2012 data cut-offs
(Grade 1-2, Grade 3+ and All)

These tables refer to different Medical Dictionary for Regulatory Activities (MedDRA) terms for

these adverse events.

The values for participants who experienced rash and leukopenia in Table 17 of the main
submission are derived from the use of the MedDRA Adverse Event Grouped Term (AEGT)
“‘EGFR Associated Rash” for rash adverse events and the use of the Standardised MedDRA

Query (SMQ) (narrow) “Haematopoietic leukopenia” for leukopenia adverse events.

Roche Products Limited 6 Falcon Way Health Economics and Tel. +44(0)1707 361032
Shire Park Strategic Pricing Fax +44(0)1707 384123
Welwyn Garden City
Hertfordshire
AL7 1TW
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The values for participants who experienced rash and leukopenia in Table 18 of the main
submission are derived from the use of the MedDRA Preferred Terms “rash” (compared to “EGFR
Associated Rash” in Table 17) and “leukopenia” (compared to Haematopoietic leukopenia in

Table 17). All of these groupings are in keeping with the pre-specified safety analysis for the study.

Table 17 of the main submission includes the number and percentages of participants in each
treatment arm who experienced rash and leukopenia at both data cut-offs for grades 3 and 4, and
for all grades. Grades 1 and 2 can be calculated by subtracting the number of grade 3 and 4

events from all grades.

A4.  Table 68 on page 134 of the draft EPAR provides data on ‘Diarrhoea requiring treatment’
(see final row). Please provide the same data from the CLEOPATRA trial for the May 2012
data cut-off and, if possible, provide additional data on the type of treatment received by

treatment arm, for example, treatment requiring hospitalisation.

At the time of the second data cut-off (14 May 2012), 20.0% of participants in the trastuzumab and
docetaxel arm compared with 41.5% of participants in the pertuzumab, docetaxel and trastuzumab
arm received antidiarrheal medication during the study. The majority of participants in both arms
were treated with loperamide; 19.2% of participants in the trastuzumab and docetaxel arm and

39.8% in the pertuzumab-based arm.

Ab. Please provide the results of the statistical tests for interaction for all pre-specified

subgroup analyses presented in the following forest plots in the submission:

a) Figure 6: Progression-free survival forest plot hazard (Independently assessed 13 May
2011)
b) Figure 10: Progression-free survival forest plot (Investigator assessed 14 May 2012)

c) Figure 8: Overall survival forest plot (Independently assessed 14 May 2012)

The results of the statistical tests for interaction for all pre-specified subgroup analyses for the
forest plots in Figure 6, 8 and 10 of the main submission are presented in Tables 5, 6 and 7 below.

Table 1 Results of statistical tests - Progression-free survival forest plot hazard
(Independently assessed 13 May 2011)

Interaction of treatment effect p-value

Prior treatment status 0.8960

Prior trastuzumab therapy 0.9263
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Docetaxel dose escalation to 100 mg 0.8543
Region 0.3381
Age group (>=65 vrs <65) 0.4180
Age group (>=75 vrs <75) 0.3104
Race 0.8037
Visceral disease status 0.0332
HER2 IHC status 0.1252
FISH status 0.0254
ER/PgR status 0.1277
ECOG status 0.2132
Previous taxane use 0.7970

IHC, Immunohistochemistry; FISH, fluorescence in situ hybridization; ER, estrogen receptors; PgR:
progesterone receptors; ECOG, Eastern Cooperative Oncology Group.

Table 2 Results of statistical tests - Progression-free survival forest plot (Investigator
assessed 14 May 2012)

Interaction of treatment effect p-value
Prior treatment status 0.7888
Prior trastuzumab therapy 0.586
Docetaxel dose escalation to 100 mg 0.6007
Region 0.4171
Age group (>=65 vrs <65) 0.1388
Age group (>=75 vrs <75) 0.7296
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Race 0.4196
Visceral disease status 0.1064
HER2 IHC status 0.1931
FISH status 0.0241
ER/PgR status 0.1646
ECOG status 0.6586
Previous taxane use 0.5485

IHC, Immunohistochemistry; FISH, fluorescence in situ hybridization; ER, estrogen receptors; PgR:

progesterone receptors; ECOG, Eastern Cooperative Oncology Group.

Table 3 Results of statistical tests - Overall survival forest plot (Independently assessed 14
May 2012)

Interaction of treatment effect p-value
Prior treatment status 0.9892
Prior trastuzumab therapy 0.9207
Docetaxel dose escalation to 100 mg 0.8124
Region 0.8575
Age group (>=65 vrs <65) 0.3190
Age group (>=75 vrs <75) 0.6862
Race 0.6425
Visceral disease status 0.0138
HER2 IHC status 0.6987
FISH status 0.1900
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ER/PgR status 0.3272

ECOG status 0.5854

Previous taxane use 0.7076

IHC, Immunohistochemistry; FISH, fluorescence in situ hybridization; ER, estrogen receptors; PgR:
progesterone receptors; ECOG, Eastern Cooperative Oncology Group.

A6. Please provide a full listing of CLEOPATRA trial protocol violations.

A full listing of the CLEOPATRA trial protocol violations can be found in Section 3.1.4 of the 2011
Clinical Study Report, and Section 3.4 and page 2464 of the 2012 Clinical Study Report.

A7.  The submission (including the table on quality assessment of RCTs in section 10.3) does
not provide detail on how treatment was allocated in the CLEOPATRA trial. Please
describe the allocation procedure used.

An Eligibility Screening Form documenting the participant’s fulfilment of the entry criteria was
completed by the investigator/designee for all participants considered for the study and
subsequently included or excluded. All Eligibility Screening forms were kept in the study files at the
sites. Additionally, copies of records of all prior trastuzumab dosing and ECHO/MUGA reports were
retained with the study files at the investigative sites, for randomized and screen-failure

participants.

An Interactive Voice Response System (IVRS) was used to collect participant screening
information and to randomise eligible participants in a 1:1 ratio to one of the two treatment arms.
The patient identification numbers were allocated sequentially in the order in which the participants
are enrolled using the IVRS. The investigator or designee entered the participants’ data into the
eCRF, which was used for electronic data capture (EDC). A Patient Enrolment and Identification
Code List was maintained by the investigator. The treatment randomisation list was generated by
the Sponsor and incorporated into IVRS. The password-protected and/or encrypted electronic drug
kit number randomisation list was kept in a central repository by the Sponsor’s unblinding
statistician. An open key to the code was not available at the study site, to the Sponsor’s monitors,

project statisticians or project team.

A complete block randomization scheme was applied to achieve balance in treatment assignment
within each of the eight strata, as defined by prior treatment status (de novo vs. prior adjuvant or
neo-adjuvant therapy) and region (Europe, North America, South America, and Asia). Unblinding of

treatment assignment was not permitted during the study except for safety issues arising during
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study treatment. An approval from the Sponsor‘s medical monitor(s) had to be obtained prior to any
unblinding of treatment code. Under no circumstances were participants who enrolled in this study

permitted to be re-randomised and enrolled for a second course of treatment in the study

A8. Please provide the full results for all the quality of life analyses specified in the
CLEOPATRA trial protocol, including the FACT-B subscale results (mean and standard
deviation scores and number of patients in each treatment arm who completed each
assessment) at every protocol assessment (every 3 cycles) up to the May 2012 data cut-off

(if available).

The 2011 and 2012 Clinical Study Reports include the FACT-B analyses specified in the
CLEOPATRA protocaol.

A9. For only those patients who completed the FACT-B questionnaires at every protocol
assessment (every 3 cycles) until independently assessed disease progression or death,
please provide the number of patients completing the questionnaire as well as the mean

(standard deviation) TOI-PFB scores for these patients at each assessment.

Due to the significant amount of data requested and a short time frame, and the fact that this

request is not marked as being a ‘priority’, this request has not been conducted.
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Section B: Clarification on cost-effectiveness data

B1. Priority Question: Please provide full Kaplan-Meier analysis results (see SAS output table
for example below) showing Kaplan-Meier survival estimates at each event time, for each
treatment arm in the CLEOPATRA trial for Overall Survival (OS), Progression-Free Survival
(PFS), Time to Off Treatment (TTOT) and Post-Progression Survival (PPS). These
analyses should use the May 2012 data cut-off, be based on investigator assessments of
disease progression, and any patient still at risk at the date of data cut should be censored

at the date of data cut-off, not the date of last contact/assessment.

This is not a clarification question. The KM requested is provided within the economic model
submitted. We have not conducted the analysis with the ‘alternate’ censoring rule requested. This
request appears to be significantly flawed. By censoring patients at the date of data-cut off, and not
of last observation, this request would consider patients who had been lost to follow up, to have
remained progression free, and alive, for the course of the study. We do not believe this to be

reasonable (a view shared by the vast majority of the statistical and regulatory community).

B2.  Priority Question: Please provide full Kaplan-Meier analysis results (see SAS output table
for example below) showing Kaplan-Meier survival estimates at each event time, for each

treatment arm in the CLEOPATRA trial, by the following sub-groups:

a) Patients with visceral disease

b) Patients with non-visceral disease

The same analyses for OS, PFS, TTOT and PPS should be carried out as for Question B1

(i.e. using same definition of disease progression, same data cut-off and censoring rule).

This is not a clarification question. This request suggests that LRIG intend to develop a de novo
cost-effectiveness analysis in patients with non-visceral disease. We do not believe this to be
legitimate due to:

(1) The lack of biologic rationale for separate consideration of the NVD group,

(2) The imbalances in prognostic characteristics between the two arms of this subgroup,

(3) The small sample size in this patient population,

(4) The low event rate associated with this better prognosis population, and

(5) The wide confidence intervals surrounding this data.
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The question of whether there the visceral/non-visceral disease patient populations should be
evaluated separately was raised in the EMA assessment of pertuzumab. This question and

Roche’s subsequent response is provided below.

CHMP Question

Patients with non-visceral disease (n=178) appeared to get the smallest benefit from the addition
of pertuzumab based on this subgroup analysis (HR=0.96 (0.61; 1.52). This is somewhat
unexpected from a mechanistic point of view as HER2 blockade is also known to be efficacious in
earlier disease stages. The relatively wide confidence intervals reveal that the estimate is not very
precise in this subpopulation. The applicant should try to explain the observed result in this
subpopulation (number of outliers, chance finding, others). In addition to this, the Applicant should
elaborate on possible mechanisms that could explain differences of pertuzumab activity on visceral
and non-visceral disease status. Visceral disease status was the only significant interaction term
when test for interaction term was performed. Thus, the Applicant should perform the multivariate
Cox regression analysis by adding the interaction term of treatment effect with visceral disease

status and discuss the observed results.

Roche Response to CHMP Question

Results of (original) visceral/non-visceral sub-group analysis

The Statistical Analysis Plan for the WO20698/TOC4129g study pre-specified that descriptive
subgroup analyses of 21 baseline factors would be performed to explore the consistency of the
primary endpoint results. These subgroups were selected as potentially important prognostic
and/or predictive, patient and disease characteristics. Two of the baseline factors analyzed were
visceral and non-visceral disease. Non-visceral disease was classified as tumors located in the
breast, bone, bone marrow, lymph nodes, skin and soft tissue. All other locations were classified
as visceral disease. Patients with both visceral and non-visceral disease (e.g. a patient with a
tumor in the liver and bone lesions) were classified as having visceral disease for the purposes of

the analysis.

Overall, the 21 pre-specified analyses showed that the IRF-PFS treatment effect was consistent
across subgroups. As shown in Table 1, the estimate of the IRF-PFS HR among patients with
visceral and non-visceral disease both favored treatment with pertuzumab. For the subgroup of
patients with non-visceral disease the point estimate of the HR was 0.96 (95% CI 0.61; 1.52) and

in the subgroup of patients with visceral disease the point estimate of the HR was 0.55 (95% CI
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0.45; 0.68). As highlighted in the question, the confidence interval around the IRF-PFS HR for
patients with non-visceral disease was wide and thus a benefit for pertuzumab, trastuzumab and
docetaxel cannot be excluded.

The HR (0.96 vs. 0.62 for the whole study population) and wide confidence interval in the non-
visceral subgroup of patients may have been influenced by the slower event rate observed in
patients with non-visceral disease, the low number of events, and the generally better outcome
(notably in median IRF-PFS) observed in both treatment arms for this subgroup of patients. Only
73 patients with non-visceral disease (41% of the 178 patients with non-visceral disease) had had
an IRF-PFS event at the time of the primary analysis (37 in the trastuzumab and docetaxel arm
and 36 in the pertuzumab, trastuzumab and docetaxel arm), compared to 360 (57% of the 630
patients with visceral disease) in the visceral sub-group (205 in the trastuzumab and docetaxel arm
and 155 in the pertuzumab, trastuzumab and docetaxel arm). In addition, median IRF-PFS
duration in both treatment arms was longer than in the visceral subgroup and the overall patient
population (See Table 1).

The non-visceral subgroup of patients in the trastuzumab and docetaxel arm had a particularly
good median IRF-PFS (17.3 months compared with 12.4 months for the overall patient population
treated with trastuzumab and docetaxel). Importantly, despite the limited number of events the
subgroup of patients with non-visceral disease randomized to pertuzumab, trastuzumab and
docetaxel still experienced an improvement in median IRF-PFS compared with the placebo arm,
but the difference was smaller than that for the overall patient population (3.5 month improvement
compared with 6.1 months).
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Table 1 Summary of IRF-Assessed Progression-free Survival by Visceral/Non-Visceral

disease status

Trastuzumab and

Pertuzumab,

trastuzumab and

docetaxel
docetaxel
Overall
Patients included in the analysis 406 402
Patients with an event 242 (59.6) 191 (47.5)
Median Time to event (months) 12.4 18.5
p-value (Log-Rank test) <0.0001
_ 0.62
Hazard Ratio
[0.51; 0.75]
Visceral
Patients included in the analysis 316 314
Patients with an event 205 (64.9) 155 (49.4)
Median Time to event (months) 10.4 17.2
. 0.55
Hazard Ratio
[0.45; 0.68]
Non-Visceral
Patients included in the analysis 90 88
Patients with an event 37 (41.1) 36 (40.9)
Median Time to event (months) 17.3 20.8
_ 0.96
Hazard Ratio
[0.61; 1.52]

Derived from t_ttev_str_irf_pfs_i and t_ttev_irf_vnd_pfs_i.(in the WO20698/TOC4129g CSR)

Possible reasons for these findings

Baseline demographic and disease characteristics

The Applicant has examined baseline data to explore whether the results observed for patients

with non-visceral disease might be due to unexplained imbalances in baseline demographic and

disease characteristics between patients with non-visceral disease and patients with visceral

disease (Table 2), or between treatment arms (Table 3).
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Baseline demographic and disease characteristics were compared for patients with non-visceral

and visceral disease (regardless of treatment arm) (Table 2). As would be expected, patients with

non-visceral disease (as defined earlier) were less likely to have metastases, had fewer lesions

and fewer organ sites, and a lower measurable disease burden, than patients with visceral disease.

They also tended to have a better ECOG performance. The pattern of metastatic sites was also

very different between the two groups of patients (t_ufmets_vnd in Q127 Appendices). These

differences (which are expected based on the definition of visceral disease) explain the relatively

favorable outcome of patients with non-visceral disease compared with patients with visceral

disease, regardless of treatment regimen.

Table 2 Key Baseline Demographic and Disease Characteristics in Patients With Non-

Visceral Vs Visceral Disease

Non-visceral Visceral

n=178 n=630
Metastatic disease 164 (92.1) 623 (99.2)
Median no. lesions (target + non-target) 3.0 6.0
Only 1 lesion 48 (27.0) 22 (3.5)
2 lesions 27 (15.2) 53 (8.4)
3 lesions 37 (20.8) 73 (11.6)
> 4 |esions 66 (37.0) 482 (76.5)
No. of organs involved
1 organ 73 (41.0) 70 (11.1)
2 organs 67 (37.6) 158 (25.1)
3 organs 37 (20.8) 183 (29.0)
> 4 organs 1 (0.6%) 219 (34.8)
Median measurable tumor burden (investigator

68.0 mm 83.0 mm
assessed)
ECOGO0 126 (70.8) 396 (62.9)
ECOG 1 52 (29.2) 230 (36.5)
ER/PR + 92 (51.7) 296 (47.0)
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IHC 3+ 156 (88.1) 565 (89.8)

IHC 2+ 19 (10.7) 60 (9.5)

Prior (neo) adjuvant therapy 83 (46.6) 293 (46.5)

Prior trastuzumab 22 (12.4) 66 (10.5)

Median treatment-free interval (months)’ 31.5 29.5

Derived from t_dmll_db_v_nv, t dmll_i_nvis, t_uhistl_vnd_i, t_ufmets_vnd_i and t dmll_ i vis (in the

W020698/TOC4129g CSR)
"Treatment-free interval was defined as the time from completion of systemic therapy (chemotherapy or biological

therapy) to the date of metastatic disease for patients who received prior (neo)adjuvant therapy

Key baseline demographic and disease characteristics are compared by treatment arm in Table 3.
The most notable difference between the two treatment arms within the non-visceral subset was
the duration of treatment-free interval (median 42.0 months for patients in the trastuzumab and
docetaxel arm vs 28.0 months for patients in the pertuzumab, trastuzumab and docetaxel arm).
This was also considerably longer than the treatment-free interval for patients with visceral disease
(28.0 months in the trastuzumab and docetaxel arm and 32.0 months in the pertuzumab,
trastuzumab and docetaxel arm). This finding suggests that, by chance, patients in the
trastuzumab and docetaxel arm in the non-visceral subgroup had more indolent disease and/or
had responded particularly well to prior (neo)adjuvant therapy compared with other patients. This
also suggests that they had chemo-sensitive disease.

Patients in the trastuzumab and docetaxel arm in the non-visceral subgroup also generally had
fewer lesions (target and non-target), fewer organ sites involved, and a lower measurable tumor
burden than patients in the pertuzumab, trastuzumab and docetaxel arm in the non-visceral
subgroup. Other baseline factors with a difference in incidence of >5% between the two treatment

arms (within the non-visceral subset) were as follows:

e More patients in the trastuzumab and docetaxel arm had bone-only disease (26.7% versus
15.9%)

e More patients in the trastuzumab and docetaxel arm had IHC3+ disease (92.2% versus
83.9%)

e More patients in the pertuzumab, trastuzumab and docetaxel arm had IHC2+ disease
(13.8% versus 7.8%)

e More patients in the pertuzumab, trastuzumab and docetaxel arm had ER/PR+ disease
(54.5% versus 48.9%)

14/22






e More patients in the pertuzumab, trastuzumab and docetaxel arm had received prior

trastuzumab (15.9% versus 8.9%)

Overall, these differences are likely to account for the slow event rate and favorable response to

study treatment (trastuzumab and docetaxel) in patients treated with trastuzumab and docetaxel in

the non-visceral subgroup.

Table 3

Arms (By Visceral/Non-Visceral Disease Status)

Key Baseline Demographic and Disease Characteristics in the Two Treatment

Non-Visceral Visceral

n (%) n (%)

Trastuzumab Pertuzumab, Trastuzumab and | Pertuzumab,

and docetaxel | trastuzumab and | docetaxel trastuzumab

(N=90) docetaxel (N=316) and docetaxel

(N=88)
(N=314)

ECOG 0 65 (72.2) 61 (69.3) 183 (57.9) 213 (67.8)
ECOG 1 25 (27.8) 27 (30.7) 132 (41.8) 98 (31.2)
ER/PR + 44 (48.9) 48 (54.5) 155 (49.1) 141 (44.9)
ER/PR - 42 (46.7) 39 (44.3) 154 (48.7) 173 (55.1)
IHC 3+ 83 (92.2) 73 (83.9) 288 (91.4) 277 (88.2)
IHC 2+ 7 (7.8) 12 (13.8) 25 (7.9) 35 (11.1)
Prior (neo) 41 (45.6) 42 (47.7) 151 (47.8) 142 (45.2)
adjuvant therapy
Prior trastuzumab | 8 (8.9%) 14 (15.9%) 33 (10.4%) 33 (10.5%)
Median treatment- | 42.0 28.0 28.0 32.0
free interval
(months)’
Bone-only disease | 24 (26.7) 14 (15.9) 0 0
Bone + another 25 (27.8) 33 (37.5) NA NA

site
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Soft tissue disease | 41 (45.6) 41 (46.6) NA NA

Total no. lesions**

1 30 (33.3) 18 (20.5) 10 (3.2) 12 (3.8)

2 14 (15.6) 13 (14.8) 27 (8.5) 26 (8.3)

3 14 (15.6) 23 (26.1) 34 (10.8) 39 (12.4)
>4 32 (35.6) 34 (38.6) 245 (77.5) 237 (75.5)

No. organ sites

1 42 (46.7) 31(35.2) 37 (11.7) 33 (10.5)

2 32 (35.6) 35 (39.8) 88 (27.8) 70 (22.3)

3 16 (17.8) 21 (23.9) 87 (27.5) 96 (30.6)

>4 0 1(1.2) 104 (32.9) 115 (36.6)
Median 65.5 mm 70.0 mm 84.0 mm 82.5 mm
measurable tumor

burden

Derived from t dmll i nvis, t dmll db nvis, t uhistl vis_i, t uhistl nvis_i, t nvis_nvis i, t ufmets_vis_i,

t_ufmets_nvis_i andt_dm11_i_vis, t_dm11_db_vis (in the WO20698/TOC4129g CSR)

NA: not assessed

Treatment-free interval was defined as the time from completion of systemic therapy (chemotherapy or biological
therapy) to the date of metastatic disease for patients who received prior (neo)adjuvant therapy

** Target and non-target

Inclusion of bone-only disease in the sub-set of patients with non-visceral disease

Assessment of response and progression of bone lesions is generally more difficult than
assessment of soft tissue disease in patients with breast cancer, and physicians may rely more on
accompanying signs and symptoms of progressive disease to trigger or confirm the findings of a
radiological assessment. Therefore, the proportion of patients with bone-only disease was
compared in the two arms (Table 3) to see if an imbalance in the proportion of patients with bone-
only disease could explain the relatively long IRF-PFS duration in the trastuzumab and docetaxel
arm in the non-visceral subgroup (see Table 4). Within the non-visceral patient subgroup, a higher
proportion of patients had bone-only disease in the trastuzumab and docetaxel arm (26.7%)
compared with the pertuzumab, trastuzumab and docetaxel arm (15.9%). Therefore additional
exploratory analyses of IRF-PFS were conducted in which patients with bone-only disease and
other patterns of non-visceral involvement were excluded from the analyses. Excluding patients
with bone-only disease from the IRF-PFS analysis did not significantly change the hazard ratio or

median IRF-PFS duration in the trastuzumab and docetaxel arm (see Table 4). Overall therefore,
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inclusion of patients with bone-only disease does not explain the smaller difference in PFS benefit

seen with pertuzumab, trastuzumab and docetaxel in patients with non-visceral disease compared

to patients with visceral disease. In fact, the difference in IRF-PFS between treatment arms for the

subgroup analysis of non-visceral patients in whom there was bone involvement was larger than

for that observed in any other subgroup analysis (median 16.6 months on the trastuzumab and

docetaxel arm and 28.9 months in the pertuzumab, trastuzumab and docetaxel arm).

Table 4 Summary of Further Exploratory Subgroup Analyses of IRF-Assessed

Progression-Free Survival in Patients With Non-Visceral Disease

Trastuzumab and

Pertuzumab,

trastuzumab and

docetaxel
docetaxel

Overall
Patients included in the analysis 406 402
Patients with an event 242 (59.6%) 191 (47.5%)
Median Time to event (months) 12.4 18.5
p-value (Log-Rank test) <0.0001
Hazard Ratio 0.6z

[0.51; 0.75]
Non-Visceral
Patients included in the analysis 90 88
Patients with an event 37 (41.1%) 36 (40.9%)
Median Time to event (months) 17.3 20.8
p-value (Log-Rank test) 0.8626
Hazard Ratio 096

[0.61; 1.52]
Non-Visceral (excluding bone only)
Patients included in the analysis 66 74
Patients with an event 28 (42.4%) 31 (41.9%)
Median Time to event (months) 17.3 18.7
p-value (Log-Rank test) 0.7283
Hazard Ratio 0ot

[0.55; 1.52]
Non-Visceral (including bone only and bone+other lesions)
Patients included in the analysis 49 47
Patients with an event 22 (44.9%) 18 (38.3%)
Median Time to event (months) 16.6 28.9
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p-value (Log-Rank test) 0.4990
_ 0.81
Hazard Ratio
[0.43; 1.51]
Non-Visceral (no bone lesion component)
Patients included in the analysis 41 41
Patients with an event 15 (36.6%) 18 (43.9%)
Median Time to event (months) Not reached 16.9
p-value (Log-Rank test) 0.6438
_ 1.18
Hazard Ratio
[0.59; 2.33]

Derived from t_ttev_irf_pfs_nvis_i and t_ttev_irf _pfs_nvis_t i , and from t_ttev_irf_str_pfs_i and
t ttev_irf_vnd_pfs_i (in the WO20698/TOC4129g CSR).

Multivariate Cox regression analysis adding the interaction term of treatment effect with

visceral disease status

Exploratory analyses of the interaction between treatment and pre-defined baseline characteristics
were described in the CSR. These were performed through univariate Cox regression analyses
which included in the model only: the baseline characteristic, treatment and their interaction. The
results are discussed in Section 3.2.2.3 of CSR. In summary it was found that there was a
significant interaction (p= 0.0332) between treatment and disease status (visceral or non-visceral),
but based on a cut-off for statistical significance of 0.1, no further significant covariate by treatment

interactions were identified.

As requested by the CHMP, a multivariate Cox regression analysis has also been performed,
where covariates were included in the model for all the pre-defined baseline characteristics, and
additionally the treatment by disease status interaction was included. In this model, the interaction
term was statistically significant at the 10% level (p=0.0513). However, inclusion of this interaction
term in the multivariate model did not affect the overall conclusions of the multivariate model
discussed in the CSR Section 3.2.2.3, with the same covariates deemed statistically significant
(p<0.05), namely disease status, ER/PgR status, HER2 IHC status (2+ vs 3+) and ECOG status.

Similarly, when the interaction term was added to the final multivariate model, selected via
stepwise regression, including the covariates treatment, visceral disease status, ECOG status and
HER2 IHC status, the interaction term between treatment and disease status was statistically

significant (p=0.0384) and all other covariates also remained statistically significant (p<0.05).

18/22






Overall, the conclusions from the multivariate Cox regression analyses of IRF-PFS were unaltered

by the addition of the interaction term between treatment and disease status to the models.
Summary and Conclusions

Overall, the observed HR of 0.96 (0.61; 1.52) in the non-visceral subgroup of patients in the
WQ020698/TOC429g study may have been due to a chance imbalance in baseline factors. Patients
in the trastuzumab and docetaxel arm in the non-visceral subgroup appeared to be a particularly
favorable subgroup with a longer treatment-free interval (suggesting more indolent disease and/or
better chemo-responsiveness), fewer lesions, fewer organ sites involved, and a lower tumor
burden than patients in the pertuzumab, trastuzumab and docetaxel arm. They were also more
likely to have HER2 3+ disease (by immunohistochemistry) and bone-only disease, and less likely
to have ER/PR-positive disease and to have received prior trastuzumab, than patients in the
pertuzumab, trastuzumab and docetaxel arm. Altogether, these factors probably account for the
slow event rate, prolonged PFS, and good response to trastuzumab + docetaxel treatment in the

trastuzumab and docetaxel arm of the non-visceral subgroup.

Furthermore, there is no clear biological reason why the addition of pertuzumab should not have
efficacy in patients with non-visceral HER2-positive metastatic breast cancer. Consistent
improvements in response rates were observed in patients with visceral and non-visceral disease
when trastuzumab was added to docetaxel in the M77001 study (Marty et al. 2005 [10165]), and
data from the W0O20697 (NEOSPHERE) study, clearly showed that pertuzumab, trastuzumab and
docetaxel has improved activity in patients with purely non-visceral (soft tissue and lymph node)
disease. When comparing the pathological complete response rates between patients receiving
trastuzumab and docetaxel versus patients receiving pertuzumab, trastuzumab and docetaxel,
there was a clinically meaningful and statistically significant improvement in the pathological
complete response rate in the breast (pCR) with the addition of pertuzumab (pCR rate 29.0% in the
T+D arm compared to 45.8% in the pertuzumab, trastuzumab and docetaxel arm: difference in
PCR rates = 16.8%: 95% CI = 3.5; 30.1, p= 0.0141). This benefit was also observed when pCR
rate in breast and lymph nodes was assessed (pCR rate 21.5% in the T+D arm compared to

39.3% in the pertuzumab, trastuzumab and docetaxel arm).

The CI for the hazard ratio in the non-visceral subgroup of the W020698/TOC4129g study does
not exclude a true hazard ratio in this subgroup that is consistent with the ITT population.

Given the above considerations and uncertainties around the true estimate of the treatment effect
in the subgroup of patients with non-visceral disease, the Sponsor does not believe there is strong
evidence to suggest that patients with non-visceral only disease do derive, or would derive, a

smaller benefit from the addition of pertuzumab.

19/22





In light of the information provided above we do not believe the CLEOPATRA NVD data can form
the basis of a cost-effectiveness analysis. However, in the interests of transparency the data for

this subgroup is provided in the attached excel file.

B3.  Priority Question: Please provide an analysis of the number of investigator-assessed
progression events in each treatment arm of the CLEOPATRA trial in terms of fatal and
non-fatal events (a non-fatal event requires the patient to survive at least one day beyond
the date of the progression event).

The number and percentage of investigator-assessed progression events that were fatal and non-
fatal in each treatment arm of the CLEOPATRA trial taken from the May 14 2012 data-cut are

presented in Table 5.

Table 5 Events for Investigator assessed Progression Free Survival (Independently
assessed 14 May 2012)

Trastuzumab and Pertuzumab, trastuzumab
Event docetaxel (N=406) and docetaxel (N=402)
Fatal PFS event 16 (3.9%) 8 (2.0%)
Non-fatal PFS event 280 (69.0%) 249 (61.9%)
Censored 110 (27.1%) 145 (36.1%)
PFS, Progression Free Survival.

B4.  Priority Question: Please provide a table of body weight (number of patients, mean body
weight and standard deviation) and body surface area (number of patients, mean body
surface area and standard deviation) by region of origin (Europe, North America, Asia and

South America).

The number of participants and the average weight and body surface area, by region of origin of

the intention to treat participants in the CLEOPATRA trial are provided in Table 6.
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Table 6 Bodyweight and body surface area

Average Standard Standard
Number of | Weightin | Deviation of | Average of | Deviation of

Region participants Kg Weight in Kg BSA BSA
Asia 253 57.0 9.07 1.55 0.119
Europe 306 714 14.84 1.74 0.198
North America 135 74.0 17.41 1.77 0.198
South America 114 66.2 11.97 1.66 0.142
Total 808 66.6 15.05 1.68 0.192

BSA, body surface area; kg, kilograms.

B5.  Priority Question: Please provide a table showing for each treatment arm the number of

patients receiving docetaxel by treatment cycle, and for each cycle, the number of patients

receiving each allowed dosing level (75mg/m? 100mg/m? and 55mg/m?).

Details of the docetaxel dosing regimen of each participant is presented in the attached excel file.
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Section C: Missing references

Cl. The ERG appreciates the references provided by the manufacturer. However, there are five
references that are referred to in the submission that were not provided and which the ERG
has been unable to locate. Please provide the complete citations and documents for the
following references (for references 1 and 4, see also Priority Question Al):

1) Clinical Study Report —-W020698C/TOC4129g — A Phase Ill, Randomised, Double-
Blind, Placebo-Controlled Clinical Trial to Evaluate the Efficacy and Safety of
Pertuzumab + Trastuzumab + Docetaxel vs. Placebo + Trastuzumab + Docetaxel in
Previously Untreated HER2-Positive Metastatic Breast Cancer — Report No. 1046288,
October 2011.

2) Fujiwara K, Kohno |, Tanaka K, et al. Phase Il dose escalation: a novel approach to
balancing efficacy and toxicity of anticancer agents. Japanese Docetaxel Ovarian
Cancer Study Group. Anticancer Res 1999; 19(1B): 639-644.

3) Tumorregister-Muenchen, 2012 (see submission, p122)

4) Update Clinical Study Report — W020698C/TOC4129g - A Phase Ill, Randomised,
Double-Blind, Placebo-Controlled Clinical Trial to Evaluate the Efficacy and Safety of
Pertuzumab + Trastuzumab + Docetaxel vs. Placebo + Trastuzumab + Docetaxel in
Previously Untreated HER2-Positive Metastatic Breast Cancer — Report No. 1053649,
November 2012

5) Verrill M, Lee J, Cameron DA, Agrawal R, Coleman RE, McAdam K et al. (2007) Anglo-
Celtic IV: First results of a UK National Cancer Research Network randomised phase 3
pharmacogenetic trial of weekly versus 3 weekly paclitaxel in patients with locally
advanced or metastatic breast cancer (ABC). J Clin Oncol; 25: 18S (June 20 Suppl),
LBA1005.

The Clinical Study Reports, Fujiwara et al (1999) and Verrill et al (2007) are provided as PDFs.

The reference for tumorregister-Muenchen registry data is:

Munich Cancer Registry (MCR) of the Munich Cancer Center (MCC) at the Institute for med.
Informatics, Biometry and Epidemiology (IBE) University Hospital Grofhadern Ludwig-Maximilians-
University (LMU) Munich, Marchioninistr. 15, D-81377 Munich (http://www.tumorregister-
muenchen.deffacts/spec/spec_C50f 08 20130207_met_her2).
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Appendix G — Patient/carer organisation statement template
NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE
Single Technology Appraisal (STA)

Pertuzumab in combination with trastuzumab and docetaxel for the
treatment of HER2 positive metastatic or locally recurrent
unresectable breast cancer

Thank you for agreeing to give us your views on the technology and the way it should
be used in the NHS.

Patients and patient advocates can provide a unique perspective on the technology,
which is not typically available from the published literature.

To help you give your views, we have provided a template. The questions are there
as prompts to guide you. You do not have to answer every question. Please do not
exceed the 8-page limit.

About you

Your name:

Name of your organisation: Breakthrough Breast Cancer

Are you (tick all that apply):
- a patient with the condition for which NICE is considering this technology?

- acarer of a patient with the condition for which NICE is considering this
technology?

- an employee of a patient organisation that represents patients with the
condition for which NICE is considering the technology? If so, give your
position in the organisation where appropriate (e.g. policy officer,
trustee, member, etc)

- other? (please specify)






Appendix G — Patient/carer organisation statement template
NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE
Single Technology Appraisal (STA)

Pertuzumab in combination with trastuzumab and docetaxel for the
treatment of HER2 positive metastatic or locally recurrent
unresectable breast cancer

What do patients and/or carers consider to be the advantages and
disadvantages of the technology for the condition?

1. Advantages

(a) Please list the specific aspect(s) of the condition that you expect the technology to
help with. For each aspect you list please describe, if possible, what difference you
expect the technology to make.

This review considers the use of pertuzumab in combination with trastuzumab and
docetaxel for the treatment of patients with HER2 positive breast cancer that has advanced
or locally recurred. This is a first line indication. Typical treatment for these women would be
trastuzumab and docetaxel.

HER2 positive breast cancer is so called due to the presence of the HER2 receptor on the
surface of the cancer cells. It is these receptors that are targeted by trastuzumab. However,
it is possible for HER2 positive cancer cells to evade destruction by trastuzumab. They do
this by forming pairs with other receptors that are members of the HER family and it is these
resulting dimers which can ultimately lead to tumour growth and survival. Pertuzumab is
able to limit tumour growth and promote cancer cell destruction by blocking the pairing of
HER2 family proteins.

The CLEOPATRA trial, that compares trastuzumab plus docetaxel with or without the
addition of pertuzumab, demonstrates the latter is effective at limiting tumour progression
to a greater extent than is observed for trastuzumab and docetaxel alone. Specifically, it
was found that patients who received pertuzumab had a 6.1 month progression free survival
benefit compared to patients who received only trastuzumab and docetaxel (18.5 months vs
12.4 months).!

It's also expected that treatment with pertuzumab will lead patients to have longer overall
survival. Currently, precise data on survival is not available. However, survival findings
presented thus far have been positive and it’s been reported that pertuzumab reduces risk
of death by 34%.> When considering patients who received pertuzumab versus patients who
did not the following survival data has been reported:

Patients alive after 1 year: 94% vs 89%

Patients alive after 2 years: 81% vs 69%

Patients alive after 3 years: 66% vs 50%

(b) Please list any short-term and/or long-term benefits that patients expect to gain
from using the technology. These might include the effect of the technology on:

! Baselga et al., New England Journal of Medicine. 2012
? Swain et al. San Antonio Breast Cancer Symposium 2012. Poster P5-18-26
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NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE
Single Technology Appraisal (STA)

Pertuzumab in combination with trastuzumab and docetaxel for the
treatment of HER2 positive metastatic or locally recurrent
unresectable breast cancer

- the course and/or outcome of the condition

- physical symptoms

- pain

- level of disability

- mental health

- quality of life (lifestyle, work, social functioning etc.)

- other quality of life issues not listed above

- other people (for example family, friends, employers)
- other issues not listed above

As described above pertuzumab in combination with trastuzumab and docetaxel can offer
patients enhanced progression-free survival compared to treatment with trastuzumab and
docetaxel alone. We know patients who have locally recurrent or metastatic breast cancer,
for which there is no cure, value treatments that can help them control their cancer and
stop it progressing. This can give them a more positive outlook on their treatment regimen
and the course of their illness.

Certainly delayed time to disease progression, if associated with few severe side effects of
treatment, allows patients with metastatic breast cancer to continue with some aspects of
their normal daily life and delays the associated debilitating symptoms and emotional
distress that progression may bring.

Specifically, recent data from the CLEOPATRA study showed patients who received
pertuzumab had less incidence of constipation and peripheral oedema than those who
received trastuzumab and docetaxel alone. The number of patients who experienced these
events are as follows (patients who received pertuzumab vs patients who did not):*
constipation -101 patients (24.8%) vs 122 patients (30.8%)

peripheral oedema - 63 patients (15.4%) vs 101 patients (25.5%)

2. Disadvantages

Please list any problems with or concerns you have about the technology.

Disadvantages might include:

- aspects of the condition that the technology cannot help with or might make worse

- difficulties in taking or using the technology

- side effects (please describe which side effects patients might be willing to accept
or tolerate and which would be difficult to accept or tolerate)

- impact on others (for example family, friends, employers)

- financial impact on the patient and/or thier family (for example cost of travel needed
to access the technology, or the cost of paying a carer)

In the CLEOPATRA study there were some treatment-related side effects that are more
prevalent for patients who received pertuzumab than those who did not. These included
febrile neutropenia, diarrhoea, rash and mucosal inflammation. The number of patients on
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the CLEOPATRA study who experienced these events are as follows (patients who received
pertuzumab vs patients who did not):?

febrile neutropenia — 56 patients (13.7%) vs 30 patients (7.6%)

diarrhoea — 278 patients (68.1%) vs 191 patients (48.2%)

rash — 149 (36.5%) vs 95 (24%)

mucosal inflammation - 112 patients (27.5) vs 79 patients (19.9)

What is important to note is that in the CLEOPATRA study most events of febrile
neutropenia, diarrhoea and rash occurred only during the period when treatment involved
docetaxel. Furthermore, the longer treatment progressed the less likely these adverse
events were to occur.

Patients are often willing to accept negative side-effects as part of their treatment so long as
they know what to expect and have been given all the necessary information before they
begin treatment.? Certainly, when negative side-effects are associated with gains in
progression-free survival or overall survival many patients are willing to accept these
adverse effects.

3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

As highlighted above patients will differ in their willingness to accept risks associated with
different treatment regimens. It is therefore very important that all patients are made
aware and fully understand the possible risks and benefits of a treatment before making a
decision about their treatment options.

4. Are there any groups of patients who might benefit more from the technology than
others? Are there any groups of patients who might benefit less from the technology
than others?

Not all breast cancer patients will benefit from this treatment because, as described above,
it is only appropriate for the treatment of patients with HER2 positive category of the
disease.

3 Baselga et al. ASCO. Abstract 597
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NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE
Single Technology Appraisal (STA)

Pertuzumab in combination with trastuzumab and docetaxel for the
treatment of HER2 positive metastatic or locally recurrent
unresectable breast cancer

This appraisal considers pertuzumab use as a first line treatment for metastatic disease.
Studies on the efficacy of this drug in the adjuvant and neoadjuvant setting are currently
ongoing.

Comparing the technology with alternative available treatments or
technologies

NICE is interested in your views on how the technology compares with existing
treatments for this condition in the UK.

(i) Please list any current standard practice (alternatives if any) used in the UK.

There is only one drug that specifically targets HER2 positive breast cancer and that is
trastuzumab (Herceptin). This is given with chemotherapy, typically docetaxel.

(i) If you think that the new technology has any advantages for patients over other
current standard practice, please describe them. Advantages might include:

- improvement of the condition overall

- improvement in certain aspects of the condition

- ease of use (for example tablets rather than injection)

- where the technology has to be used (for example at home rather than in hospital)
- side effects (please describe nature and number of problems, frequency, duration,
severity etc)

As described above, pertuzumab in combination with trastuzumab and docetaxel gives
patients longer progression free survival.

(iii) If you think that the new technology has any disadvantages for patients
compared with current standard practice, please describe them. Disadvantages
might include:

- worsening of the condition overall
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- worsening of specific aspects of the condition

- difficulty in use (for example injection rather than tablets)

- where the technology has to be used (for example in hospital rather than at home)

- side effects (for example nature or number of problems, how often, for how long,
how severe).

Some adverse events are higher in patients who receive pertuzumab than those who do not.
However, these are short-lived. These are described in more detail above.

Research evidence on patient or carer views of the technology

If you are familiar with the evidence base for the technology, please comment on
whether patients’ experience of using the technology as part of their routine NHS
care reflects that observed under clinical trial conditions.

We are unaware of patients first-hand views and experiences of this technology.

Are there any adverse effects that were not apparent in the clinical trials but have
come to light since, during routine NHS care?

Not that we are aware.

Are you aware of any research carried out on patient or carer views of the condition
or existing treatments that is relevant to an appraisal of this technology? If yes,
please provide references to the relevant studies.
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None that we are aware of.

Availability of this technology to patients in the NHS
What key differences, if any, would it make to patients and/or carers if this technology
was made available on the NHS?

There is no cure for metastatic breast cancer. It is therefore vital a range of treatment
options are made available that can allow patients to control or halt the progression of their
disease and enhance survival.

It has been shown pertuzumab in combination with trastuzumab and docetaxel can enhance
progression free survival by just over 6 months. This is a convincing and important finding as
there is no other comparative treatment regimen that would elicit such a positive response.
It would make a huge difference for patients to have access to this drug as we know the
ability to control their disease is something of key importance to breast cancer patients and
their loved ones. Furthermore, survival data for this drug has so far been positive. If it is
shown this drug gives significant benefits in overall survival it is essential NHS patients have
access this treatment option.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS?

Given the high level of efficacy and relatively low toxicity of this treatment regimen we
would be very disappointed if pertuzumab was not made available to NHS patients.

This drug represents one of the most positive advancements in the treatment of advanced
HER2 positive breast cancer in recent years. If NICE fail to approve this drug it will deny
patients access to a treatment with proven benefits. It would be deeply concerning if this
were to be the case as it would indicate an uncertain future for the access patients have to
breast cancer drugs.

Guidance for this drug is likely to be made available at the end of the year. If the committee
decide against the approval of this technology it will most likely be too late for many
patients to able to access it via the Cancer Drugs Fund (given that the Cancer Drugs Fund is
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due to end at the end of March 2014). This could result in many patients, who are already in
the end stages of their lives, being denied a treatment that has the potential to keep them
alive for a significant extra number of months. We strongly hope the Committee is able to
work with manufacturer and other stakeholders to approve this technology which could give
patients extra time to spend with their families and loved ones, something of great
importance to all concerned.

Are there groups of patients that have difficulties using the technology?

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.

N/A
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Other Issues

Please consider here any other issues you would like the Appraisal Committee to
consider when appraising this technology.

N/A
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Thank you for agreeing to give us your views on the technology and the way it should
be used in the NHS.

Patients and patient advocates can provide a unique perspective on the technology,
which is not typically available from the published literature.

To help you give your views, we have provided a template. The questions are there
as prompts to guide you. You do not have to answer every question. Please do not
exceed the 8-page limit.

About you

Your name: Tara Beaumont

Name of your organisation: Breast Cancer Care

Are you (tick all that apply):
- a patient with the condition for which NICE is considering this technology?

- acarer of a patient with the condition for which NICE is considering this
technology?

- X an employee of a patient organisation that represents patients with the
condition for which NICE is considering the technology? If so, give your
position in the organisation where appropriate (e.g. policy officer, trustee,
member, etc) Clinical Nurse Specialist- metastatic breast cancer

- other? (please specify)
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What do patients and/or carers consider to be the advantages and
disadvantages of the technology for the condition?

1. Advantages

(a) Please list the specific aspect(s) of the condition that you expect the technology to
help with. For each aspect you list please describe, if possible, what difference you
expect the technology to make.

The data from the CLEOPATRA study demonstrated progression free survival (PFS)
was significantly better in the pertuzumab arm of the study, with an approximate
increase of 6 months PFS. Data also showed possible increase in overall survival,
but data was not mature at time of article publication (Baselga 2012).

Metastatic breast cancer is a life limiting disease; average survival data suggests
one-year survival rates of 55%, two-years 35% and five-year survival rates of just
20% (Glare and Christakis 2008). Patients frequently experience ongoing symptoms
due to the disease, control of the disease progression is therefore important to
maintaining a good quality of life for as long as possible. For patients with metastatic
breast cancer the importance of quality of life must not be underestimated. Patients
frequently talk with us at Breast Cancer Care, telling us they want access to
treatments that will give them improved quality of life to spend more quality time with
their friends and families.

(b) Please list any short-term and/or long-term benefits that patients expect to gain
from using the technology. These might include the effect of the technology on:
- the course and/or outcome of the condition

- physical symptoms

- pain

- level of disability

- mental health

- quality of life (lifestyle, work, social functioning etc.)

- other quality of life issues not listed above

- other people (for example family, friends, employers)

- other issues not listed above

Benefits to patients may include control of physical symptoms; maintain a good
guality of life, including time spent with family and friends. Early data suggest a
possible overall survival benefit of even a few months or weeks is extremely
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important to this client group, where life expectancy is significantly reduced due to
the disease progression.

2. Disadvantages

Please list any problems with or concerns you have about the technology.

Disadvantages might include:

- aspects of the condition that the technology cannot help with or might make worse

- difficulties in taking or using the technology

- side effects (please describe which side effects patients might be willing to accept
or tolerate and which would be difficult to accept or tolerate)

- impact on others (for example family, friends, employers)

- financial impact on the patient and/or thier family (for example cost of travel needed
to access the technology, or the cost of paying a carer)

Side-effects experienced by patients in the study were considered tolerable. Patients
often tell us they are willing to experience significant side-effects to gain control of the
disease and hope for a potential survival benefit, even of a few weeks or months.

3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

None known

4. Are there any groups of patients who might benefit more from the technology than
others? Are there any groups of patients who might benefit less from the technology
than others?

This technology is only suitable for patients with HER2 positive breast cancer
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Comparing the technology with alternative available treatments or
technologies

NICE is interested in your views on how the technology compares with existing
treatments for this condition in the UK.

(i) Please list any current standard practice (alternatives if any) used in the UK.

IV Herceptin in combination with chemotherapy, usually a Taxane

(i) If you think that the new technology has any advantages for patients over other
current standard practice, please describe them. Advantages might include:

- improvement of the condition overall

- improvement in certain aspects of the condition

- ease of use (for example tablets rather than injection)

- where the technology has to be used (for example at home rather than in hospital)
- side effects (please describe nature and number of problems, frequency, duration,
severity etc)

The data from the CLEOPATRA study demonstrated progression free survival (PFS)
was significantly better in the pertuzumab arm of the study, with an approximate
increase of 6 months PFS. Data also showed possible increase in overall survival,
but data is not mature at time of article publication (Baselga 2012).

This technology is a new drug, the advantage being it is given at the same time as
current standard therapy, therefore additional visits to the hospital are not required by
the patient, nor additional venous access.

The side-effects experienced in the pertuzumab arm of the study were within
tolerable levels. Patients in contact with Breast Cancer Care, who have been
receiving pertuzumab, have not reported unacceptable side-effects.
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(iii) If you think that the new technology has any disadvantages for patients

compared with current standard practice, please describe them. Disadvantages

might include:

- worsening of the condition overall

- worsening of specific aspects of the condition

- difficulty in use (for example injection rather than tablets)

- where the technology has to be used (for example in hospital rather than at home)

- side effects (for example nature or number of problems, how often, for how long,
how severe).

None known

Research evidence on patient or carer views of the technology

If you are familiar with the evidence base for the technology, please comment on
whether patients’ experience of using the technology as part of their routine NHS
care reflects that observed under clinical trial conditions.

Patients in contact with Breast Cancer Care, who have received pertuzumab, have
reported tolerable side-effects.

Are there any adverse effects that were not apparent in the clinical trials but have
come to light since, during routine NHS care?
None known
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Are you aware of any research carried out on patient or carer views of the condition
or existing treatments that is relevant to an appraisal of this technology? If yes,
please provide references to the relevant studies.

Availability of this technology to patients in the NHS
What key differences, if any, would it make to patients and/or carers if this technology
was made available on the NHS?

The data from the CLEOPATRA study demonstrated progression free survival (PFS)
was significantly better in the pertuzumab arm of the study, with an approximate
increase of 6 months PFS. Data also showed possible increase in overall survival,
but data is not mature at time of article publication (Baselga 2012).

Patients frequently talk with us at Breast Cancer Care, telling us they want access to
treatments that will give them improved quality of life to spend more quality time with
their friends and families.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS?

To not have access to this new drug via the NHS would potentially mean patients are
denied the opportunity to gain control of their disease for a significant amount of time,
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and potentially be denied the possibility of extending their life, even by a few months,
which patients report to us as being extremely important.

Are there groups of patients that have difficulties using the technology?

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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Other Issues

Please consider here any other issues you would like the Appraisal Committee to
consider when appraising this technology.

References cited;

Baselga J (2012) Pertuzumab plus Trastuzumab plus Docetaxel for Metastatic breast
cancer The New England Journal of Medicine

Glare P Christakis NA (Eds) (2008) Prognosis in Advanced Cancer Oxford Oxford
University Press







Dear Bijal

Nurses working in this area of health were invited to submit a professional
organisation statement to inform the above health technology appraisal.

Feedback from them suggests that there are no comments to submit at this
stage on behalf of the Royal College of Nursing.

Thank you for the invitation to submit a statement and we look forward to
participating in the next stage of the appraisal.

Please acknowledge receipt.

Kind Regards
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Thank you for agreeing to give us a statement on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

vour name: |
I

Name of your organisation: NCRI/RCP/RCR/ACP/JCCO
Comments coordinated by Dr Helena Earl

Are you (tick all that apply):

a specialist in the treatment of people with the condition for which NICE is
considering this technology?

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?

First-line HER2+ve metastatic breast cancer at present is treated in the NHS with
trastuzumab concomitantly with chemotherapy (often docetaxel). The CLEOPATRA
trial ran from 2008 to 2010, and it is of interest that in the publication (Baselga J,
Pertuzumab plus trastuzumab plus docetaxel for metastatic breast cancer. NEJM
2012;366:109-19) only 10-11% of patients had received trastuzumab in the
neo/adjuvant setting. Today this percentage would be much higher, and in the UK
over 90% of HER2+ve patients under the age of 75yrs would receive trastuzumab in
the neo/adjuvant setting. The trial eligibility criteria included a 12 month treatment
free interval. Currently in the NHS, even with neo/adjuvant trastuzumab, after 12
months standard treatment would be trastuzumab and docetaxel.

Is there significant geographical variation in current practice?
No significant geographical variation.

Are there differences of opinion between professionals as to what current
practice should be?

No substantial disagreements amongst professionals about current practice for
firstline relapse without CNS disease.

What are the current alternatives (if any) to the technology, and what are their
respective advantages and disadvantages?

Pertuzumab represents an addition to the current technology. There is no alternative
at present.

Are there any subgroups of patients with the condition who have a different
prognosis from the typical patient?

In the era before the availability of neo/adjuvant trastuzumab, the HER2 subgroup of
breast cancer patients had the worse prognosis (Curtis et al. The genomic and
transcriptomic architecture of 2,000 breast tumours reveals novel subgroups. Nature.
2012 Apr 18;486(7403):346-52). This work led by Caldas, shows that integrative
cluster 5 which is predominantly HER2+ve, shows the fastest rate of relapse within
the first 5 years. This is shown in all other trial databases in the pre-trastuzumab era.
The subgroup eligible for the CLEOPATRA trial, is probably a prognostically more
favourable sub group of the HER2 breast cancer population. In particular, most had
not received neo/adjuvant trastuzumab, and 12 months had passed since the end of
adjuvant treatment. Patients excluded from this trial are those who (not having
received trastuzumab), relapsed within the first 12 months. TH majority of the
population is trastuzumab naive, and therefore there is no chance of resistance to
HER?2 antibodies having developed.
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Are there differences in the capacity of different subgroups to benefit from or
to be put at risk by the technology?

So far our experts have looked at how the patients got onto the trial, rather than
examining the characteristics of those who were eligible. No particular subgroup
seem more at risk from the new technology. The new technology may cause more
heart damage, and therefore patients had an upper limit of previous doxorubicin
exposure of 360mg/m2. This represents a quite low level of previous exposure which
is usually at 450-500mg/m2. The risk of previous anthracycline cardiac damage is
going to be very low in this group. Pertuzumab is possibly more active in patients
with visceral rather than non-visceral (bone) metastatic disease.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics?

Pertuzumab would be prescribed in secondary care, but can be delivered in primary
care, or in the patients own home. Trastuzumab is at present successfully delivered
in this way.

Would there be any requirements for additional professional input (for
example, community care, specialist nursing, other healthcare professionals)?
See above.

If the technology is already available, is there variation in how it is being used
in the NHS?
We are not aware that it is yet available in the NHS.

Is it always used within its licensed indications? If not, under what circumstances
does this occur? N/A

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.

We are not aware of any clinical guidelines that have been developed for
pertuzumab.

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 technology is very similar to using trastuzumab, and will be given concomitantly
with it. All the mechanisms for delivery of IV monoclonal antibodies are well worked
out, the only issue will be that delivery will take longer adding at least one hour to
each delivery time.
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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.

Except for apply the same criteria as in the trial, we are not aware of the
development of informal or formal starting or stopping rules.

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.

Yes, in broad terms. Increasingly the majority of patients will have received
neo/adjuvant trastuzumab, rather than in the trial where it was the minority. Although
the trial presents results broken down into the subgroup who had received previous
trastuzumab, this subgroup is only 88 patients, and represents only 10-11% of the
trial population.

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 eligibility criteria of a 12 month DFI should probably be maintained in clinical
practice if pertuzumab use is accepted in this NICE appraisal.

What, in your view, are the most important outcomes, and were they measured
in the trials?

It is the view of our experts that disease-free survival is an important outcome in
metastatic breast cancer trials. In a disease for which there is available many
subsequent lines of treatment, overall survival without control of crossover to active
treatment, becomes a somewhat meaningless outcome measure. The primary
endpoint was independently assessed disease-free survival, which we believe is the
most appropriate in metastatic breast cancer.

If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

This trial restricted the use of cross-over, and it was not allowed until the primary
endpoint analysis had been published. In that situation when the cross-over to
pertuzumab of the control arm is likely to be minimal, the disease-free survival should
predict overall survival. This information may be available to the committee before
the appraisal takes place.

What is the relative significance of any side effects or adverse reactions?
No increase in cardiac problems was found. Some increase in non-life-threatening
and temporary side effects. Relatively insignificant.

In what ways do these affect the management of the condition and the patient’s
quality of life?
Very little in the opinion of our experts.
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Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?
No

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be
found by atechnology-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.

We are aware that a manuscript describing overall survival in the CLEOPATRA study
has been prepared and the contents may be made available to NICE appraisals
committee. The manuscript may be published before the July appraisal date.

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?

Patients would benefit in terms of disease-free and probably overall survival from
pertuzumab.

Would NHS staff need extra education and training? Would any additional
resources be required (for example, facilities or equipment)?

No significant increase in training. Only resources would increase pharmacy and
delivery in chemotherapy day unit facilities.
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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; No exclusions on these grounds

- 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; No

- could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities. No

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts.
N/A
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Thank you for agreeing to give us a statement on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the

published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name: Dr Helena Earl

Name of your organisation: NCRI/RCP/RCR/ACP/JCCO

Are you (tick all that apply):

\ a specialist in the treatment of people with the condition for which NICE is
considering this technology?

\ 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?

First-line HER2+ve metastatic breast cancer at present is treated in the NHS with
trastuzumab concomitantly with chemotherapy (often docetaxel). The CLEOPATRA
trial ran from 2008 to 2010, and it is of interest that in the publication (Baselga J,
Pertuzumab plus trastuzumab plus docetaxel for metastatic breast cancer. NEJM
2012;366:109-19) only 10-11% of patients had received trastuzumab in the
neo/adjuvant setting. Today the percentage of patients relapsing with metastatic
HER2+ve breast cancer would be much higher, and in the UK over 90% of HER2+ve
patients under the age of 75yrs would receive trastuzumab in the neo/adjuvant
setting. The trial eligibility criteria included a 12 month treatment free interval.
Currently in the NHS, even with neo/adjuvant trastuzumab, after 12 months standard
treatment would be trastuzumab and docetaxel. Therefore the treatment for this
condition currently is the control / standard arm of the Cleopatra study.

Is there significant geographical variation in current practice?
No significant geographical variation.

Are there differences of opinion between professionals as to what current
practice should be?

No substantial disagreements amongst professionals about current practice for
firstline relapse without CNS disease.

What are the current alternatives (if any) to the technology, and what are their
respective advantages and disadvantages?

Pertuzumab represents an addition to the current technology. There is no alternative
at present.

Are there any subgroups of patients with the condition who have a different
prognosis from the typical patient?

In the era before the availability of neo/adjuvant trastuzumab, the HER2 subgroup of
breast cancer patients had the worse prognosis (Curtis et al. The genomic and
transcriptomic architecture of 2,000 breast tumours reveals novel subgroups. Nature.
2012 Apr 18;486(7403):346-52). This work led by Caldas, shows that integrative
cluster 5 which is predominantly HER2+ve, shows the fastest rate of relapse within
the first 5 years. This is shown in all other trial databases in the pre-trastuzumab era.
The subgroup eligible for the CLEOPATRA trial, is probably a prognostically more
favourable sub group of the HER2 breast cancer population. In particular, most had
not received neo/adjuvant trastuzumab, and 12 months had passed since the end of
adjuvant treatment. Patients excluded from this trial are those who (not having
received trastuzumab), relapsed within the first 12 months. The majority of the
population treated in the CLEOPATRA trials is trastuzumab naive, and therefore
there is no chance of resistance to anti-HER2 treatment having developed.






Appendix D - clinical specialist statement template

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Are there differences in the capacity of different subgroups to benefit from or
to be put at risk by the technology?

So far our experts have looked at how the patients got onto the trial, rather than
examining the characteristics of those who were eligible. No particular subgroup
seem more at risk from the new technology. The new technology may cause more
heart damage, and therefore patients had an upper limit of previous doxorubicin
exposure of 360mg/m2. This represents a quite low level of previous exposure which
is usually at 450-500mg/m2. The risk of previous anthracycline cardiac damage is
going to be very low in this group. Pertuzumab is possibly more active in patients
with visceral rather than non-visceral (bone) metastatic disease.

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics?

Pertuzumab would be prescribed in secondary care, but can be delivered either in
primary or secondary care, or in the patients own home. Trastuzumab is at present
successfully delivered in this way.

Would there be any requirements for additional professional input (for
example, community care, specialist nursing, other healthcare professionals)?
See above.

If the technology is already available, is there variation in how it is being used
in the NHS?

The technology has been made available in 2 ways. The PERUSE trial (a phase IV
trial) has made Pertuzumab available in the NHS, and the National CDF has agreed
its use in first relapse (12 months post adjuvant trastuzumab) for HER2+ve breast
cancer pending the NICE single technology appraisal.

The introduction of National CDF Approved lists on April 1%, should mean there is no
variation in the take-up of new technology.

Is it always used within its licensed indications? If not, under what
circumstances does this occur? N/A

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 National CDF has agreed its use in first relapse (12 months post adjuvant
trastuzumab) for HER2+ve breast cancer pending the NICE single technology
appraisal. The CDF agrees first line metastatic use with docetaxel and trastuzumab,
in patients who have a 12 month treatment-free interval from all adjuvant treatment.
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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 technology is very similar to using trastuzumab, and will be given concomitantly
with it. All the mechanisms for delivery of IV monoclonal antibodies are well worked
out; the only issue will be that delivery will take longer adding at least one hour to
each delivery time.

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.

Except for apply the same criteria as in the trial, we are not aware of the
development of informal or formal starting or stopping rules.

In view of the fact that the majority of the patients in the CLEOPATRA Trial had NOT
received trastuzumab or any other anti-HER2 directed therapy in adjuvant setting
before relapsing and going into the trial. The 12 month treatment-free interval is likely
to mean that (even in those patients who do receive trastuzumab in the adjuvant
setting) patients remain sensitive to HER2 directed therapy. It is likely that patients
who are a priori resistant to trastuzumab, and those who develop resistance during
their adjuvant treatment, would relapse within the 12 months after completion of
therapy, and therefore would not fulfil the criteria for Pertuzumab treatment.

The unanswered question is whether metastatic disease in patients who have
received adjuvant HER2-directed therapy (mostly trastuzumab), has changed its
biological nature and become HER2-ve. In the trial, since over 85% of patients had
not received previous HER2-directed therapy, this is unlikely to be the case. However
in the environment in which the technology will be delivered in 2013 onwards, the
majority of patients will have received HER2-directed therapy as an adjuvant
treatment.

The possibility of a biological change in the nature of HER2+ve breast cancer at
relapse is evidenced by the change in the shape of the survival curves (progression-
free and overall survival) from the 8 year FU of the HERA trial reported recently. The
original HERA reports demonstrated an early and dramatic improvement in DFS and
OS. This report gives longer term FU and also examines 12 versus 24 months (12
months shows no additional benefit). The survival curves for treated patients shows a
small but gradual year-on-year increase in relapses. However the shape of the curve
has a very gradual slope, much more similar to hormone receptor positive breast
cancer.

The biological question is — Has all HER2+ve disease been eradicated leaving a
more indolent breast cancer population subgroup? The effectiveness of dual HER2-
directed therapy will be significantly dependent on the answer to this question.
Pertuzumab added to trastuzumab and docetaxel, as evidenced by the CLEOPATRA
study, provides a significant improvement in firstline metastatic therapy for HER2+ve
breast cancer, previously untreated with HER-directed therapy.
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However in 2013, the majority of our patients in this category will have received
previous trastuzumab.

Should we consider biopsy of metastatic disease to confirm persisting HER2+ve
status?

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.

Yes, in broad terms. Increasingly the majority of patients will have received
neo/adjuvant trastuzumab, rather than in the trial where it was the minority. Although
the trial presents results broken down into the subgroup who had received previous
trastuzumab, this subgroup is only 88 patients, and represents only 10-11% of the
trial population.

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 eligibility criteria of a 12 month DFI should probably be maintained in clinical
practice if pertuzumab use is accepted in this NICE appraisal.

What, in your view, are the most important outcomes, and were they measured
in the trials?

Disease-free survival is an important outcome in metastatic breast cancer trials. In a
disease for which there is available many subsequent lines of treatment, overall
survival without control of crossover to active treatment, becomes a somewhat
meaningless outcome measure. The primary endpoint was independently assessed
disease-free survival, which we believe is the most appropriate in metastatic breast
cancer.

If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

This trial restricted the use of cross-over, and it was not allowed until the primary
endpoint analysis had been published. In that situation when the cross-over to
pertuzumab of the control arm is likely to be minimal, the disease-free survival should
predict overall survival. This information is now available and a six month DFS
advantage, translates into a six month overall survival advantage...

What is the relative significance of any side effects or adverse reactions?
No increase in cardiac problems was found. Some increase in non-life-threatening
and temporary side effects. Relatively insignificant.

In what ways do these affect the management of the condition and the patient’s
quality of life?
Not significantly.

Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?
No

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.

A manuscript describing overall survival in the CLEOPATRA study has been
prepared and the contents may be made available to NICE appraisals committee.
The manuscript has been published — Swain SM et al. Pertzumab, trastuzumab and
docetaxel for HER2-positive breast cancer (CLEOPATRA Study): overall survival
results from a randomised double-blind, placebo-controlled phase 3 study Lancet
Oncology 2013 May;14(6):461-71

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?

Patients would benefit in terms of disease-free and probably overall survival from
pertuzumab.

Would NHS staff need extra education and training? Would any additional
resources be required (for example, facilities or equipment)?

No significant increase in training. Only resources would increase pharmacy and
delivery in chemotherapy day unit facilities.
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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; No exclusions on these grounds

- 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; No

- could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities. No

Please tell us what evidence should be obtained to enable the Committee to
identify and consider such impacts.

N/A

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.

No additional information







Appendix K — patient expert statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Pertuzumab in combination with trastuzumab and docetaxel for the

treatment of HER2 positive metastatic or locally recurrent unresectable
breast cancer

| confirm that;

¢ | agree with the content of the statement submitted by Breakthrough Breast
cancer and consequently | will not be submitting a personal statement.

NAME: DI CarOliNg DaltON. ... c.ueeeiee ettt et e e e e e e e aeens






Appendix K — patient expert statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Pertuzumab in combination with trastuzumab and docetaxel for the
treatment of HER2 positive metastatic or locally recurrent unresectable
breast cancer

Please sign and return to:

Marcia Miller, Technology Appraisal Administrator
Email: TACommA@nice.org.uk
Fax: +44 (0)20 7061 9721
Post: NICE, 10 Spring Gardens, London, SW1A 2BU

| confirm that:

¢ | agree with the content of the statement submitted by Breast Cancer Care and
consequently | will not be submitting a personal statement.

Name: ....cccooeeveiiiinnis Tara BeaumMONt............iiiiiiiiiieiiii e e

SIONEA: it

Date: .....ccccvvvvnnnes 30.05.13. .
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1 SUMMARY

1.1 Scope of the submission

The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost-effectiveness
evidence submitted to the National Institute for Health and Care Excellence (NICE) as part of the
single technology appraisal (STA) process. Clinical and economic evidence have been submitted to
NICE from Roche in support of the use of pertuzumab (Perjeta®) for the treatment of human
epidermal growth factor 2 positive (HER2+) metastatic or locally recurrent unresectable breast cancer
that has previously received chemotherapy or HER2 directed treatment for metastatic disease or in

patients whose disease has recurred after adjuvant therapy.

The manufacturer’s submission outlines the use of pertuzumab when added to a regimen of

trastuzumab and docetaxel in this patient population.

Pertuzumab has been approved for use “in combination with trastuzumab and docetaxel in adults with
HER2-positive metastatic or locally recurrent unresectable breast cancer, who have not received

previous anti-HER2 therapy or chemotherapy for their metastatic disease”.

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

The patient population and intervention addressed by the manufacturer’s submission (MS) accurately
reflects this licence. The combination of pertuzumab with trastuzumab and docetaxel is compared
with trastuzumab and docetaxel, a relevant comparator in clinical practice and specified in the NICE
scope. Outcomes addressed in the decision problem include overall survival (OS), progression-free
survival (PFS), response rates, adverse events (AEsS) and health-related quality of life (HRQoL).

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

1.3 Summary of clinical effectiveness evidence submitted by the
manufacturer

Only one trial (CLEOPATRA) was identified for inclusion in the systematic review which compared
pertuzumab + trastuzumab + docetaxel (pertuzumab arm) to a control arm who received placebo +
trastuzumab + docetaxel (control arm). This is an on-going phase Ill, randomised, double-blind,
placebo-controlled, international, multicentre clinical trial, designed to evaluate efficacy and safety in

808 patients with previously untreated HER2+ metastatic breast cancer (MBC).

Progression-free survival (PFS) was measured both centrally by an independent review facility (IRF)
and by local investigators. For the primary outcome, IRF assessed PFS after a median follow-up of 19
months (first data-cut, May 2011), an improvement of 6.1 months was measured in patients in the
pertuzumab arm compared with the control arm (18.5 months vs 12.4 months, hazard ratio [HR] 0.62,
95% CI: 0.51 to 0.75). A similar finding was reported for local investigator assessed PFS at both the
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first data-cut (18.5 months vs 12.4 months, HR 0.65, 95% CI: 0.54 to 0.78) and the second data-cut
(May 2012) after a median follow up of 30 months (18.7 months vs 12.4 months, HR 0.69, 95% CI:
0.58 to 0.81). A significant improvement in OS (HR 0.66, 95% CI: 0.52 to 0.84) was reported at the
second data-cut although the data are not fully mature (the median OS has not yet been reached in the

pertuzumab arm).

Improvements in objective response rate (ORR) and duration of response were also reported (ORR:
80.2% vs 69.3%, according to IRF assessment; 77.4% vs 68.2% according to local assessment;
duration of response: 87.6 weeks vs 54.1 weeks and 73.7 weeks vs 54.0 weeks according to IRF and
local investigator assessment, respectively). No differences between treatment arms in terms of

health-related quality of life were reported (HRQoL).

No new safety concerns were identified. The most common AEs in both arms were alopecia,
diarrhoea, neutropenia, nausea and fatigue. A slightly higher incidence of cardiac events were
reported in the control group. Other AEs reported (in particular diarrhoea, neutropenia, and mucositis)
appear to be exacerbated by treatment with docetaxel and when this drug is stopped, there is little
difference in terms of the incidence of AEs between patients treated with pertuzumab + trastuzumab

and those treated with trastuzumab alone.

Evidence for trastuzumab + paclitaxel as a comparator was provided through a descriptive indirect
comparison of two trials. These trials employed trastuzumab in combination with a taxane (docetaxel
or with paclitaxel) vs a taxane alone. Data on PFS, OS and ORR from each of the trial arms are
compared. This indirect comparison suggests that regimens containing trastuzumab and a taxane are
superior to those of a taxane alone and of the four regimens, trastuzumab + docetaxel may be the most
efficacious. Evidence comparing taxane monotherapies is presented from a trial in the adjuvant
setting. This reports a similar effect for disease-free survival for 3-weekly docetaxel (HR 1.23, 95%
ClI: 1.00 to 1.52) and weekly paclitaxel (HR 1.27, 95% CI: 1.03 to 1.57).

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

The CLEOPATRA trial is of good methodological quality with minimum risk of bias. The population
in the study reflects people who would normally be eligible for trastuzumab-based treatment outside
of the clinical trial setting, although it is noted that a greater proportion of patients are trastuzumab

naive than would now be expected in clinical practice.

Indirect evidence from two trials comparing trastuzumab + taxane regimens could be described as a
‘naive indirect comparison’. These comparisons have been criticised for discarding the within trial

comparison, increasing the risk of bias and presenting estimates without a degree of uncertainty (e.g.
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confidence intervals) Differences also exist in terms of the patient populations of the two trials. A
head-to-head comparison is presented only for taxane monotherapy, from a study conducted in the
adjuvant setting. In addition, it used taxane monotherapies so it is unclear how the addition of

trastuzumab would affect the results. No safety data are presented by the manufacturer for these trials.

1.5 Summary of cost-effectiveness submitted evidence by the
manufacturer

The manufacturer developed a de novo economic model. The model is constructed in Microsoft Excel
and structured using three patient health states (PFS (stable disease), progressed disease and death).
Variants of this model structure have been used in the modelling of metastatic oncology for a number
of NICE STAs. The model population is based on the participants enrolled in the CLEOPATRA trial.
In the base case, exponential survival models have been appended to Kaplan-Meier data to allow PFS
and OS to be forecast for a period of 25 years and the perspective is that of the UK NHS. Resource

use, costs and utilities are estimated based on information from trial data and published sources.

The base-case incremental cost-effectiveness ratio (ICER) results generated by the manufacturer’s
model show the ICERs for the target population are [ il per quality adjusted life year (QALY)
gained and [l per life-year gained. The manufacturer carried out a wide range of deterministic
sensitivity analyses. These generated ICERs that ranged from |} ol per QALY
gained. The manufacturer’s probabilistic sensitivity analyses (PSA) suggests that pertuzumab +
trastuzumab + docetaxel compared with trastuzumab + docetaxel has a 0% probability of being cost
effective at a willingness-to-pay of £30,000 per QALY gained.

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

The economic model is logically structured and implemented competently with adequate annotation
provided to allow most features to be readily understood. The manufacturer chose not to provide
selected data requested as part of the clarification process implying that the ERG were exceeding their
brief. This report provides the ERG’s response to this with an explanation of why the data were
requested and needed to complete their critique of the submitted evidence. In the absence of the
requested information the ERG has been unable to offer alternative projections of the PFS, OS, time
to off treatment (TTOT) and post progression survival (PPS) trial results as the currently available
data suffer from systematic bias. The manufacturer did provide additional detail on conversations held
between themselves and the regulator in relation to subgroups, and the additional time-to-event
information requested for subgroups, albeit not using the method specified. This report is therefore
able to discuss issues relating to the projection of PFS, OS and TTOT in broad terms, but is unable to
provide the Appraisal Committee with fully detailed economic sensitivity analyses in relation to these

central questions.
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The ERG has proposed a number of model amendments. The three cost and utility changes have only

a minor  impact. However, changing the method of projecting OS

has a sizeable impact. It has not been possible to implement accurate survival estimates due to the
limitation of the trial data available to the ERG. However, the use of long-term mortality trends from
the Munich Reqistry data provides a realistic scenario

Overall, the ERG considers that a revised ICER of £}l per QALY gained best reflects the cost-
effectiveness of pertuzumab use in this population.

1.6.1 Strengths

The clinical evidence is derived from a well conducted randomised controlled trial (RCT)
(CLEOPATRA) that compares the intervention of interest (pertuzumab in combination with
trastuzumab and docetaxel) to a relevant comparator of interest (placebo with trastuzumab and
docetaxel). The population of patients included in CLEOPATRA is the same group of patients who
are specified in the decision problem and for which pertuzumab has received a marketing licence from

the European Commission.

1.6.2 Weaknesses and areas of uncertainty

The majority of patients included in CLEOPATRA were trastuzumab naive whereas, in clinical
practice today, the majority of patients are likely to have received trastuzumab therapy in the early
breast cancer setting. It is therefore unclear if the findings of CLEOPATRA would be replicated in
current practice. A subgroup analysis of a small group of patients (n=88) who had previously received
trastuzumab was carried out at the first data-cut. This analysis reported that, for these patients, the

HRs for PFS and OS are similar to those for the whole trial population.

Paclitaxel is used as an alternative to docetaxel in clinical practice. There is no direct evidence of the
efficacy of pertuzumab in combination with trastuzumab and paclitaxel. The manufacturer provided
indirect evidence in an attempt to demonstrate that docetaxel is at least as efficacious as paclitaxel

when used in combination with trastuzumab.

Given the current available data it is not possible to estimate the absolute difference in median OS
between patients treated in the pertuzumab arm and those in the control arm because the data are too

immature (the median OS has not yet been reached in the pertuzumab arm).
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1.6.3 Overall conclusions

The currently available clinical data indicates that the addition of pertuzumab to the treatment
regimen of trastuzumab and docetaxel in this patient population provides improved PFS. Overall
survival data are not mature and modelling of the currently available data is limited.

The manufacturer presents a base—case ICER of |JJJ Bl per QALY gained. The evidence
presented in the MS includes a PSA that demonstrates that pertuzumab compared with control has a
0% probability of being cost-effective at a willingness-to-pay of £30,000 per QALY gained.

Analysis of the trial data show that
unlike the estimates given in the manufacturer’s base case. When this anomaly is corrected, the
estimated ICER increases substantially. Model amendments made by the ERG (predominately related
to 0S) provide a revised ICER of £j Bl per QALY gained, which best reflects the cost-

effectiveness of pertuzumab use in this population.
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2 BACKGROUND

2.1 Critique of manufacturer’s description of underlying health
problem

The context section of the MS* (Section 2), appropriately presents the key issues relating to human
epidermal growth factor receptor 2-positive (HER2+) metastatic breast cancer (MBC). Highlighting
that breast cancer is the most common malignancy affecting women in the UK, key issues in relation
to epidemiology and prognosis taken from the MS* (p17-19) are summarised in Box 1.

Box 1 Epidemiology and prognosis of patients with MBC

Epidemiology
e Approximately 50,000 people were diagnosed with breast cancer in the UK in 2010, of which
99% were women
e Around 25% of patients with breast cancer have MBC?
e HER2+ disease is present in approximately 23% of people with MBC*
o People with HER2+ breast cancer are approximately five years younger than the general
breast cancer population®®

Prognosis:
e MBC remains largely incurable, with the majority of people dying due to their disease. Without
targeted therapy, HER2+ disease is associated with poor survival’
e HER2+ MBC is associated with aggressive disease, higher rates of recurrence, shorter
disease-free survival and shorter overall survival compared with tumours that do not
overexpress HER2%**

2.2 Critique of manufacturer’s overview of current service provision

The manufacturer states that there is minimal variation or uncertainty about best practice in the
treatment of patients with HER2+ MBC. The ERG agrees that based on NICE guidance,*
trastuzumab in combination with chemotherapy (docetaxel or paclitaxel) is the standard first line
treatment of patients with HER2+ MBC. According to clinical advice received by the ERG, the choice
of chemotherapy to some extent depends on the patient’s health status. Three-weekly docetaxel is
generally preferred since fewer hospital visits are necessary. However, a weekly paclitaxel regimen
may be more suitable for patients who are unable to tolerate the AEs associated with the docetaxel

regimen.

The manufacturer argues that despite recent advances in the treatment of HER2+ MBC, including the
proven efficacy of trastuzumab and chemotherapy,'’ there still exists a significant need for new
treatments that can increase response rates. Pertuzumab is stated to constitute a step-change in
treatment since by targeting HER2 differently to trastuzumab, the combination of the two drugs offers
a comprehensive HER2 blockade. The manufacturer estimates that if approved, just over 2,000

patients in England and Wales would be eligible each year to receive pertuzumab in combination with
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trastuzumab and docetaxel for first line treatment of HER2+ MBC, i.e. around 20% of all patients

with breast cancer and approximately 90% of all patients with HER2+ MBC.

The ERG notes that pertuzumab has no other licensed indications. Therefore, if approved, these would

be the only patients in the UK (outside of any clinical trials) receiving pertuzumab.
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3 CRITIQUE OF MANUFACTURER’S DEFINITION OF
DECISION PROBLEM

Table 1 displays the decision problem presented in the MS.' (Section 5, Table 5, p27) Each parameter

is discussed in more detail in the text following the table.

Table 1 Decision problem specified by NICE and addressed in the manufacturer’s

submission*
Parameter Final scope issued by NICE DEEISIE] prob’lem add_re§sed i
manufacturer’s submission
Intervention Pertuzumab (in combination with As per NICE scope
trastuzumab and docetaxel)
Population Adults with HER2+ metastatic or locally As per NICE scope
recurrent, unresectable breast cancer who
have not previously received chemotherapy
or HER2 directed treatment for metastatic
disease or whose disease has recurred
after adjuvant therapy
Comparator(s) Trastuzumab in combination with a taxane As per NICE scope
(docetaxel or paclitaxel)
Outcomes Progression free survival As per NICE scope

Overall survival

Response rate

Adverse effects of treatment
Health-related quality of life

Economic analysis

The cost-effectiveness of treatments should
be expressed in incremental cost per QALY
The time horizon should be sufficiently long
to reflect differences in costs or outcomes
between the technologies.

Costs will be considered from an NHS and
PSS perspective.

As per NICE scope

Subgroups to be
considered

No subgroups identified

As per NICE scope

Special
considerations

No potential equity or equality issues
identified

As per NICE scope

including equity or
equality issues

QALY, Quality adjusted life year; PSS, Personal Social Services

3.1
The patient population addressed by the MS* accurately reflects that of the NICE scope and the EMA

Population

marketing authorisation for pertuzumab, namely for: “use in combination with trastuzumab and
docetaxel in adults with HER2-positive metastatic or locally recurrent unresectable breast cancer, who
have not received previous anti-HER2 therapy or chemotherapy for their metastatic disease” (section
1.3, p13 of MSY). While patients should not have received previous anti-HER2 therapy or
chemotherapy for their metastatic disease, the NICE scope stipulates that disease could have recurred
after adjuvant therapy. In clinical practice, the majority of patients today are likely to have received

anti-HER?2 therapy and chemotherapy in the adjuvant setting for the treatment of early breast cancer.
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Patients pre-treated in this way were enrolled into the CLEOPATRA® trial from which the majority
of the evidence in the MS" is derived. However, at the time the trial was conducted, patients pre-
treated with trastuzumab constituted only a minority of patients (10.9%). Today, in clinical practice in
the UK, the proportion of patients pre-treated with trastuzumab would be expected to be much greater
since trastuzumab is now the standard of care for patients with HER2+ early breast cancer, as

recommended by NICE."

3.2 Intervention

Pertuzumab has received marketing authorisation for the patient population addressed in this
submission in combination with trastuzumab and docetaxel (hereafter referred to as pertuzumab). The
intervention specified in the NICE scope is the same as the intervention provided in the
CLEOPATRA? trial from which the majority of the evidence was derived.'® However, the ERG notes
that in this trial, the median number of cycles of docetaxel (either as part of the intervention or
control) was eight. According to advice received by the ERG, docetaxel is rarely given to patients for
more than six cycles in clinical practice in the UK. The manufacturer also notes that protocols in
many tertiary centres in the UK recommend a maximum of six cycles, with eight only being

recommended in exceptional cases (MS,' p101).

3.3 Comparators

Trastuzumab in combination with a taxane (docetaxel or paclitaxel) was the comparator specified in
the NICE scope. Trastuzumab in combination with docetaxel plus a placebo (hereafter referred to as
control) was the comparator in the CLEOPATRA trial from which the majority of the evidence in
the MS" is derived. Trastuzumab in combination with paclitaxel was also used as a comparator in the
economic model. The ERG agrees that trastuzumab in combination with any taxane is the appropriate
comparator as used in clinical practice. The ERG has received clinical advice that indicates that
trastuzumab in combination with docetaxel is likely to be the preferred regimen. The exception to this
could be in cases where it is felt that weekly paclitaxel would be better tolerated than three-weekly

docetaxel.

3.4 Outcomes

The outcomes listed in the final scope are OS, PFS, response rates, AEs and health-related quality of
life (HRQoL) and all are included in the MS." These outcomes are standard in this disease area and
are therefore appropriate. The ERG notes that although OS is considered to be the most robust
outcome in trials of cancer treatments, very few trials of treatments for patients with MBC employ OS
as the primary endpoint. The CLEOPATRA® trial from which the majority of the evidence is derived,
specified PFS as its primary outcome. However, it is also powered to detect differences in OS

between trial arms after 385 events.!
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3.5 Economic analysis

As specified in the final NICE scope, the cost-effectiveness of treatments was expressed in terms of
the incremental cost per quality adjusted life year (QALY) gained. The time horizon was lifetime
(maximum 25 years) which is sufficiently long to reflect differences in costs or outcomes between the
technologies. Costs were considered from an NHS and Personal Social Services (PSS) perspective.

3.6 Subgroups
A number of subgroup analyses were conducted in the CLEOPATRA® trial. No subgroups are

modelled for the cost-effectiveness analyses.
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4 CLINICAL EFFECTIVENESS

Table 2 provides an outline of the manufacturer’s approach in terms of deriving evidence for the
clinical effectiveness of adding pertuzumab to combination treatment with trastuzumab and docetaxel
and its location within the MS.' The purpose of the table is to signpost the reader to the areas of

clinical information within the MS.*

Table 2 Location of clinical information in the manufacturer’s submission*

Key information Page number Key tables/figures
Description of the technology 12to 17

Context 17 to 23

Innovation 2410 25

Statement of decision problem 27| Table 5

Literature search 29,1781to0 181

Study selection 29 to 30, 181 to 185 | Figure 2

Quality assessment of key trial 57 to 58 | Table 14

Study characteristics of key trial 31,35t037|Table 7

Participant characteristics of key trial 37 to 41| Table 10

Outcomes measured in key trial 42 to 45

Statistical analysis and definition of study groups 45 to 54 | Figure 4

Clinical efficacy from key trial 59 to 75| Table 15

Safety 54 to 55, 80 to 90 | Table 17 and Table 18
Indirect clinical effectiveness evidence 7610 78

Interpretation of all above clinical evidence 90 to 102

4.1 Critique of the methods of review(s)

A systematic review was undertaken in order to identify all direct evidence relevant to the decision
problem. It was not possible to conduct a meta-analysis because only one trial was identified.”® It is
not clear if the approach taken to derive the indirect evidence for the relative efficacy of docetaxel and

paclitaxel in combination with trastuzumab was conducted systematically.

4.1.1 Searches

Direct evidence

The MS' describes the search strategies for the systematic review. Electronic databases were searched
on 13 or 14 February 2013 using terms which included (but were not limited to) ‘pertuzumab’,
‘trastuzumab’ and ‘metastatic breast cancer’. Databases included: MEDLINE, EMBASE, EMBASE

Alert, BIOSIS Previews and the Cochrane Library. In addition, the manufacturer searched conference
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abstracts from the annual meetings of the American Society of Clinical Oncology 2007 to 2012 and
the 2012 San Antonio Breast Cancer Symposium. The ERG believes the search strategy employed
was sufficient to identify relevant studies. To confirm this, the ERG also conducted its own searches
and did not identify any additional studies although two additional publications of the included trial

were identified, published after the original search conducted by the manufacturer.?#

In addition to the main publication which presented trial results,"® the manufacturer states its search
identified a further five full-text publications of the same trial. The full citations for these publications
are not provided. However, the manufacturer does present a further nine citations for the same trial,

only one” of which is a full published paper, the others all being conference presentations.?*

Indirect evidence

It is not clear how the manufacturer identified the studies cited for the indirect evidence. For this
reason, the ERG conducted its own searches of Ovid MEDLINE and Ovid OLDMEDLINE 1946 to
present with Daily Update (conducted on 21 May 2013) and EMBASE (conducted on 29 May 2013).
No additional relevant trials were identified by the searches.
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4.1.2 Eligibility criteria

Direct clinical evidence
The inclusion and exclusion criteria are presented in section 10.2.6 of the MS* and reproduced below

in Table 3. The criteria appear to be appropriate to the decision problem.

Table 3 Eligibility criteria used in manufacturer’s search strategy

Clinical effectiveness

Inclusion criteria Published papers or abstracts which evaluated the following were included:

e Pertuzumab had to be the major focus of the study, in order to eliminate
references which merely mentioned pertuzumab as part of a discussion of
treatments for MBC or other cancers

e Metastatic breast cancer had to be the major focus of the study, in order to
eliminate papers addressing the use of pertuzumab in other breast cancers
e.g. Inflammatory breast cancer, or in other settings e.g. early breast
cancer

e Studies in which patients receiving pertuzumab therapy in combination with
trastuzumab and docetaxel, to be consistent with the anticipated
pertuzumab licence. Data addressing the efficacy of pertuzumab in
combination with agents other than trastuzumab and docetaxel are not in
line with this submission

e Studies in which patients received study therapy for the first-line treatment
of MBC, to be consistent with the anticipated pertuzumab licence

e Efficacy endpoints associated with the treatment of MBC were the focus for
the data ie. Progression-free survival, overall survival and response rates

e Clinical trial data, not case reports, retrospective reviews, etc.

e Documents relating to humans — since work in animal models is not
relevant to this submission

Exclusion criteria e References which were not randomised, controlled trials
e Studies where pertuzumab was not included

e Studies which were in non-relevant populations i.e. Early breast cancer,
other cancers.

e Studies which included other agents in combination with pertuzumab which
are not relevant to this submission.

MBC=metastatic breast cancer

Indirect evidence

No eligibility criteria are specified for the indirect evidence.

4.1.3 Data extraction

Direct evidence

Only one trial (CLEOPATRA™) was included in the systematic review and the majority of relevant
data appear to be presented for this trial with the exception of protocol violations, statistical tests for
interaction for subgroup analyses, and additional data on AEs and health related quality of life
(HRQoL) outcomes subsequently requested by the ERG in its clarification letter. Information on
therapy received following disease progression was also omitted from the MS' but was subsequently
published by Swain et al 2013.%
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Indirect evidence
Relevant efficacy data were presented for the trials providing indirect evidence comparing docetaxel
and paclitaxel and included information on treatment setting (early, advanced or MBC) was also

provided.

4.1.4 Risk of bias

Direct evidence

The manufacturer conducted an assessment of risk of bias for the CLEOPATRA® trial. It was
conducted using a checklist recommended by the Cochrane Collaboration.** The ERG agrees this is
an appropriate tool for assessing risk of bias and with the conclusions regarding the high quality of the

trial.

Indirect evidence
The trials included in the indirect evidence synthesis were not assessed for their risk of bias by the
manufacturer. While this may have been informative, the ERG does not believe this was necessary

given the supportive role of this evidence.

4.1.5 Evidence synthesis

Direct evidence
Because only one trial (CLEOPATRA'®) was identified by the systematic review, only data relating to

one trial was presented in the MS."

Indirect evidence

17,32

Two trials™"** comparing trastuzumab + a taxane in the metastatic setting were compared with each

other. It was not possible to compare these using a standard statistical method and so this descriptive

(or naive) indirect comparison should only be considered exploratory. A further trial®

comparing
different regimens of docetaxel and paclitaxel in the adjuvant setting was also included and evidence

from this trial was presented separately.

4.2 Critique of trials of the technology of interest

4.2.1 Identified studies

One RCT™ was included in the systematic review. This trial, known as CLEOPATRA," is still on-
going and OS data are not mature. Efficacy and AE data from the first data-cut (May 2011) were
presented in a published paper in 2012® with updated OS data from the second data-cut (May 2012)
published on 18 April 2013.” Final OS data will be presented after approximately 385 deaths
(expected to be mid to late 2014).
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In addition to the main published paper for CLEOPATRA,™® the manufacturer cited eight conference

citations 2%

presenting trial evidence. Data are also available from two additional publications of
focusing on OS? and cardiotoxicity®* and from the EPAR,* The majority of the evidence from these
sources was presented in the MS." Additional data considered relevant by the ERG were requested
from the manufacturer, and were provided in the 2011 and 2012 Clinical Study Reports (CSRs)*
and in the manufacturer’s response to the clarification letter. Unless explicitly specified, reference to

the CSR in this report refers to the 2012 CSR.*

As only one appropriate RCT was identified, the manufacturer states that it was not possible to
perform a meta-analysis. The ERG agrees that this is appropriate.

4.2.2 Trial characteristics

CLEOPATRAY is a phase Ill, randomised, double-blind, placebo-controlled, international,
multicentre clinical trial, designed to evaluate the efficacy and safety of pertuzumab + trastuzumab +
docetaxel (pertuzumab arm) compared with placebo + trastuzumab + docetaxel (control arm) in
people with previously untreated HER2+ MBC. The key trial characteristics are summarised in Table
4.

A number of endpoints were specified in the protocol and reported in the MS.* The pre-specified
primary endpoint of the study was PFS based on tumour assessments by an IRF. Local investigator
assessed PFS was also measured. Both outcomes were reported after a median follow-up of 19
months (first data-cut, May 2011) and 30 months (second data-cut, May 2012). A number of other
pre-specified secondary outcomes including OS, objective response rate (ORR), duration of objective
response, HRQoL (reported as time to symptom progression as measured using the Functional
Assessment of Cancer Therapy-Breast [FACT-B] Version 4 questionnaire) and safety data, were also
reported at both these time points.
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Table 4 CLEOPATRA® trial characteristics

Characteristic

Description

Size 808 patients were enrolled
Location International (204 centres in 25 countries)
Design Randomised, double-blind, placebo-controlled, phase Il trial
Intervention Pertuzumab + trastuzumab + docetaxel (n=402)
¢ Pertuzumab: loading dose of 840mg/kg IV infusion, followed by 420mg/kg IV
every 3 weeks (q3w)
e Trastuzumab: loading dose of 8mg/kg IV infusion, followed by 6mg/kg IV gq3w
e Docetaxel dose of 75mg/m2 IV infusion g3w for at least six cycles®
Comparator Placebo + trastuzumab + docetaxel (n=406)
e Pertuzumab placebo: 1V infusion (g3w)
e Trastuzumab: loading dose of 8mg/kg IV infusion, followed by 6mg/kg IV
infusion q3w
« Docetaxel dose of 75mg/m? IV infusion q3w for at least six cycles?
Duration Treatment was given until investigator assessed radiographic or clinical

progressive disease (or unacceptable toxicity or withdrawal of patient consent)

Participants were withdrawn from the study if pertuzumab or placebo and/or
trastuzumab were permanently discontinued or withheld for more than two cycles
of treatment. If docetaxel was permanently discontinued for unacceptable toxicity,
withdrawal from the study was not required. Dose reductions were not permitted
for placebo, pertuzumab, or trastuzumab

Method of randomisation

Randomisation in a 1:1 ratio and stratified with the following baseline factors:
e  Geographic region (Asia, Europe, North America, or South America)

e  Prior treatment status (prior adjuvant or neoadjuvant chemotherapy vs
none)

Method of blinding (care
provider, patient and
outcome assessor)

Investigators, site staff, and monitors remain blinded until the end of the study,
except in cases of suspected, unexpected, serious adverse events considered
related to study medication

Method of allocation

Patient identification numbers were allocated sequentially in the order in which the
participants were enrolled using an Interactive Voice Response System

Primary endpoint

Progression-free survival (IRF, first data-cut)b

Secondary endpoints

Progression-free survival (local investigator- assessed, first data-cut and second
data-cut)b

Overall survival (first data-cut, second data-cut)
Objective response rate (first data-cut)b
Duration of objective response (first data-cut)

Health related quality of life — time to symptom progression (first data-cut and
second data-cut)

Safety parameters (first data-cut and second data-cut):
e Incidence of CHF and asymptomatic LVEF events
e LVEF measurements over the course of the study
e Incidence and severity of AEs and serious adverse events (SAEs)
e Laboratory test abnormalities

Duration of follow-up

First data-cut (May 2011) — median follow-up of 19 months
Second data-cut (May 2012) — median follow-up of 30 months

CHF-Congestive Heart Failure; IRF=independent review facility; LVEF-Left ventricular ejection fraction
2 may be increased to 100mg/m? at the investigators discretion

® Using RECIST criteria
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Detailed inclusion and exclusion criteria are presented in the MS* (Table 8 [p37] and Table 9 [p38])
and are not presented here. Briefly, patients with HER2+ locally advanced or MBC and aged 18 years
or older, who had not received prior chemotherapy and/or biologic therapy for their metastatic
disease, were eligible whether they had measurable or non-measurable disease. However, participants
were allowed prior adjuvant therapy (including chemotherapy) and/or one line of hormonal therapy
for MBC. Patients with stage IV disease at initial presentation or at disease progression occurring at
least 12 months after neoadjuvant or adjuvant therapy were included. Trastuzumab and/or taxanes
were acceptable neoadjuvant or adjuvant treatments. The manufacturer argues that: “The population
for the study reflects people who would normally be eligible for trastuzumab-based treatment outside
of the clinical trial setting.” (p37 of the MS") The ERG notes that patients must also have a left
ventricular ejection fraction (LVEF) of 50% or more at baseline (determined by echocardiography
[ECHO] or multiplegated acquisition scanning [MUGA], ECHO being the preferred method), thus
excluding patients with greatest risk of cardiotoxicity. The ERG agrees that the patient population
broadly reflects patients currently considered for trastuzumab in routine clinical practice. Patients
were also required to have Eastern Cooperative Oncology Group (ECOG) performance status (PS) of
0 or 1. Again this broadly reflects clinical practice as patients with worse ECOG PS are unlikely to be

considered for treatment with docetaxel.

4.2.3 Participant characteristics

Table 5 presents data from the MS' related to patient baseline characteristics by treatment group.
Characteristics were well balanced across groups. The only baseline characteristic for which the
treatment arms were imbalanced was baseline ECOG PS with fewer participants in the control arm
with an ECOG PS of 0 (248 people [61.1%] compared with 274 people [68.2%] in the pertuzumab

arm).

The population of the study reflects people who would normally be eligible for trastuzumab-based
treatment outside of the clinical trial setting, although it is noted that a greater proportion of patients
are trastuzumab naive than would now be expected in clinical practice and a relatively large
proportion of patients were from Asia (32.3%) who on average are smaller and lighter than patients
from Europe and the UK (which is relevant in relation to doses of docetaxel which are based on body
surface area [BSA]; this is discussed in section 5.2.3). Just over a third of patients were enrolled in
Europe (37.9%) which included patients from the UK (but it is not stated in the MS* how many). Only
two men were enrolled in the trial, both in the control arm. Patients had a median age of 54 years,
with over 80% of people in both arms aged less than 65 years (342 people [85.1%] in the pertuzumab
arm and 339 people [83.5%] in the control arm). The majority of women were post-menopausal
(63.5%). The manufacturer notes that the age of this recruited population is comparable to the ages of

17,32

participants recruited in previous trastuzumab studies "> and younger than the general breast cancer
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population.>® The ERG further notes that as the choice to administer docetaxel to some extent
dependent on a patient’s health status (a lower ECOG PS being common), then so it is likely that
patients who would be considered for pertuzumab would also be younger than the general breast

cancer population, as was the case in CLEOPATRA.*
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Table 5 Baseline characteristics in CLEOPATRA?® reported in the manufacturer’s

submission®

Baseline characteristic

Pertuzumab?® (n=402)?

Control® (n=406)

Median (range) age (years)

54.0 (22-82)

54.0 (27-89)

Female

402 (100.0%)

404 (99.5%)

Race or ethnic group

Asian 128 (31.8%) 133 (32.8%)

Black 10 (2.5%) 20 (4.9%)

White 345 (60.9%) 235 (57.9%)

Other 19 (4.7%) 18 (4.4%)
Region

Asia 125 (31.1%) 128 (31.5%)

Europe 154 (38.3%) 152 (37.4%)

North America
South America

67 (16.7%)
56 (13.9%)

68 (16.7%)
58 (14.3%)

ECOG performance status
0
1
>2

274 (68.2%)
125 (31.1%)
3 (0.7%)

248 (61.1%)
157 (38.7%)
1 (0.2%)

Disease type at screening
Non-visceral
Visceral

88 (21.9%)
314 (78.1%)

90 (22.2%)
316 (77.8%)

Hormone receptor status
ER-positive, PgR-positive or both
ER-negative, PgR-negative

189 (47.0%)
212 (52.7%)

199 (49.0%)
196 (48.3%)

Unknown 1 (0.2%) 11 (2.7%)
HER?2 status, as assessed by IHC

Oorl+ 4 (1.0%) 2 (0.5%)

2+ 47 (11.7%) 32 (7.9%)

3+ 350 (87.1%) 371 (91.4%)

Data not available 1 (0.2%) 1 (0.2%)
HER?2 status, assessed by FISH

Positive 384 (95.5%) 383 (94.3%)

Negative 1 (0.2%) 4 (1.0%)

Data not available 17 (4.2%) 19 (4.7%)

Prior adjuvant or neoadjuvant chemotherapy

No

Yes
Anthracycline

Hormone
Taxane
Trastuzumab

218 (54.2%)
184 (45.8%)
150 (37.3%)
106 (26.4%)
91 (22.6%)
47 (11.7%)

214 (52.7%)
192 (47.3%)
164 (40.4%)
97 (23.9%)
94 (23.2%)
41 (10.1%)

ECOG= ECOG=Eastern Cooperative Oncology Group; ER=oestrogen receptor; FISH=fluorescence in situ hybridization;

HER2= human epidermal growth factor 2; IHC=immunohistochemistry; PgR=progesterone receptor

 Pertuzumab=pertuzumab + trastuzumab + docetaxel
L Control=placebo + trastuzumab + docetaxel
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4.2.4 Statistical approach

Sample size calculation

The trial protocol states that the sample size calculation was based on OS, a secondary outcome.
However, in the MS" and published paper for CLEOPATRA? it states that the sample size was based
on PFS. The ERG did not ask for clarification on this point.

The median OS in the control arm was assumed to be 36 months and OS was assumed to be
exponentially distributed. It was hypothesised that pertuzumab would provide a clinically meaningful
33% improvement in OS. In order to detect a HR of 0.75 with 80% power, using a log rank test and a
Lan-Demets alpha-spending function with an O’Brien-Fleming type boundary at two-sided 5% level
of significance, 385 OS events were required. In order to observe these events it was estimated that
800 patients were needed over an enrolment period of 26.5 months.

Assuming that PFS is exponentially distributed with a median of 10.5 months in the control arm, it
was estimated that 381 IRF assessed PFS events, corresponding to approximately 448 local
investigator assessed events, will have occurred when 50% of the required deaths (193 deaths) were
reached. It was hypothesised that pertuzumab would provide a clinically meaningful 33%
improvement in PFS with 80% power (or 40% improvement with 90% power), using a log rank test at

two-sided 5% level of significance.

The ERG is unclear as to why the sample size appears to be based on OS, a secondary outcome, rather
than PFS which is the primary outcome. However, the protocol states that since both PFS and OS
analyses are event-driven, and to avoid a prolonged waiting period after final PFS analysis for OS
data to reach the required number of events, the trial is designed to enrol a sufficient number of
patients such that approximately 50% of the required deaths will have been observed at the time of
final PFS analysis. The ERG considers it an advantage of the trial that it is powered for OS given the

importance of this outcome.

Efficacy analyses

As stated in the trial protocol, analysis of PFS, OS and time to symptom progression was performed
on the full analysis set, consisting of all randomised patients. Analyses followed the intention-to-treat
principle, analysing patients according to the treatment and stratum they were allocated to at
randomisation. For objective response, only patients with measurable disease at baseline were
included in the analysis and for duration of response, only responders were included in the analysis.
The statistical methods that were used to analyse the pre-specified efficacy outcomes in the trial and
which are reported in the MS' are presented in Table 6. The ERG is generally satisfied that these

methods of analysis are appropriate.
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Table 6 Efficacy analyses reported in the manufacturer’s submission*?

Outcome

Definition

Method of analysis

Progression-
free survival
(PFS)

Time from
randomisation to the
date of the first
documented
radiographic disease
progression or death
due to any cause

The distribution of PFS was compared between two treatment groups
using a stratified log-rank test (by prior treatment status and region).
The Kaplan-Meier approach was used to estimate median PFS for
each treatment arm. The stratified Cox regression model was used to
estimate the HR of PFS along with the 95% CI

PFS was censored at the last IRF reviewed evaluable tumour
assessment (or, if no tumour assessments are performed after the
baseline visit, at the time of randomisation plus 1 day)

For investigator assessed PFS, analysis was the same as above but
PFS was censored at the time of the last investigator tumour
assessment (or, if no tumour assessments are performed after the
baseline visit, at the time of randomisation plus 1 day)

Overall Time from the date of The distribution of OS was compared between two treatment groups
survival randomisation to the using a stratified log-rank test (by prior treatment status and region).
(0S) date of death due to The Kaplan-Meier approach was used to estimate median OS for each
any cause treatment arm. The stratified Cox regression model was used to
estimate to estimate the HR of OS along with the 95% CI
OS was censored at the last known alive date. Patients with no post-
baseline information will be censored at the time of randomisation plus
1 day
Objective Proportion of patients Proportions of subjects with ORR were presented by treatment group
response with complete response | along with 95% Cls. The difference in objective response rate was also
rate (ORR) (CR) or partial provided with 95% Cls. The Cochran-Mantel Haenszel chi-square test
response (PR) on two (strata based on the randomisation stratification factors) was used to
consecutive occasions compare the two treatment groups. An unadjusted Fisher’s exact test
>=4 weeks apart and result will also be provided as a sensitivity analysis. Analysis of ORR
determined by the IRF was based on IRF assessments
Duration of Period from the date of | DoR was summarised by treatment group. Distribution of DoR was
response initial confirmed PR or estimated using the Kaplan-Meier method and the median response
(DoR) CR until the date of duration was presented along with 95% CIl. Comparisons between
progressive disease or | treatment arms using the unstratified log-rank test and estimation of
death from any cause, HR using Cox regression was also made
was also measured at
the first data-cut The method for handling censoring is the same as that described for
the primary endpoint. Analysis of duration of objective response was
based on IRF assessments
Time to Time from The distribution of time to symptom progression was compared
symptom randomisation to the between two treatment groups using a stratified log-rank test (by prior

progression

first symptom
progression in the TOI-
PFB"

treatment status and region). The Kaplan-Meier approach was used to
estimate median time to symptom progression for each treatment arm.
The stratified Cox regression model was used to estimate to estimate
the HR of time to symptom progression along with the 95% CI

Data for patients who do not have an observed symptom progression
was censored at the last observed TOI-PFB assessment date. If
baseline TOI-PFB assessment was unavailable, or if there was no
post-baseline TOI-PFB assessment performed, data was censored at
the time of randomisation plus 1 day

Cl=confidence interval; CR=complete response; DoR=duration of response; FACT-B= Functional Assessment of Cancer
Therapy-Breast; IRF= independent review facility; ORR=0bjective response rate; OS=overall survival; PFS=progression-free
survival; PR=partial response; TOI-PFB= Trial Outcomes Index-Physical/Functional/Breast

2 As described in the trial protocol®”
® The TOI-PFB is a 24-item subscale generated using three subsections from the FACT-B questionnaire: Physical Well-being,
Functional Well-being and Additional Concerns. A decrease of five points is considered clinically significant, and thus symptom
progression. Analysis of time to symptom progression was deemed to be exploratory
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As stated in the trial protocol, the fixed-sequence testing procedure of Westfall and Krishen® was
used to adjust for multiple statistical testing of IRF assessed PFS, OS, ORR, and duration of response.
The four variables were tested at an overall two-sided 5% significance level in the order specified.
Overall survival was hierarchically tested in the following way: if the test for PFS was significant, OS
would be tested for significance. If the test for OS yielded a significant result, the ORR endpoint
would be tested. If the test for PFS was not found to be significant then the remaining endpoints
would still be tested for significance, but the results would be deemed to be exploratory.

In addition to analyses conducted in Table 6, pre-specified biomarker analysis and post-hoc
exploratory analyses of time to response and clinical benefit response (CBR) were conducted. The
results of these analyses are not reported in the MS' but were reported in the 2011 CSR* and

elsewhere.

Sensitivity analyses

Sensitivity analyses of PFS were performed to address the impact of possible differences between
investigator and IRF tumour assessment; censoring at the time of Next Anti-Cancer Therapy (NACT);
IRF assessed PFS on treatment; potential bias introduced by varied tumour assessment intervals as a
result of missing visit(s); timing of death — including all deaths as an event and patients stopping early
due to toxicity. A sensitivity analysis to assess the impact of stratification on PFS was also performed
where treatment groups were compared using an unstratified log-rank test and a HR (with associated
95% CI) was obtained using an unstratified Cox regression model. A number of further supportive

analyses were also implemented.

Subgroup analyses

The following nine pre-specified subgroup analyses for PFS were described in the protocol:

Prior treatment status (stratification factor)

Region (stratification factor)

Age (< 65 years and > 65 years)

Age (< 75 years and > 75 years)

Race (white, black, Asian and other)

Disease type (visceral disease vs non-visceral disease)

Immunohistochemistry (IHC) HER2 Status (3+)

Fluorescence in situ hybridization (FISH) (positive)

oestrogen receptor (ER)/ progesterone receptor (PgR) Status (ER- and PgR- vs ER+ and/or
PgR+)

A further four exploratory subgroup analyses were described in the MS:*

e HER2IHC 2+
e Baseline ECOG PS (0 vs 1+)
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o People with prior neoadjuvant treatment, split into people who had received prior trastuzumab
and people who had not received prior trastuzumab
o Docetaxel dose escalation to 100mg/m?* (Yes vs No)

The ERG recognises that there are a large number of subgroups and this approach to analysis is not
generally recommended as it increases the possibility of chance findings.

Safety population

The safety population consisted of all patients who received any amount of the study treatment and
had at least one post-baseline safety assessment. Patients were analysed according to the treatment
they actually received.

4.2.5 Risk of bias

The manufacturer conducted an assessment of the risk of bias using the universally accepted tool
recommended by the Cochrane Collaboration.* The ERG conducted its own assessment of the risk of
bias using the same tool (see Appendix 1) and reached the same conclusions as the manufacturer.
However, one point to consider is that if a trial is designed to be double-blind, the presence of AEs
related to a particular study drug always risks compromising the blinding. According to the
manufacturer, blinding “was rigorously maintained even after the results of the primary efficacy
analysis (May 2011) were known” (MS,}, p96). Furthermore, it is argued that because AEs from both
arms of the trial were similar, it is unlikely that investigators could have deduced to which arm a
patient belonged. As reported in section 4.2.6, the estimates of PFS were remarkably similar, both in

terms of relative and absolute effects, indicating that there is a low likelihood of bias.

4.2.6 Efficacy

Most of the efficacy outcomes are presented in the MS* (Table 15, page 62). Additional outcomes
(including the same endpoint measured by IRF and local investigator assessment and at the first data-
cut and second data-cut) were also presented in the MS.! However survival probabilities and their

respective 95% Cls were not reported in the MS.!

Progression-free survival data are presented in Table 7. The primary analysis was based on IRF
assessment; local investigator assessments were analysed to provide support. The ERG notes that both
IRF assessed and local investigator analyses at the first data-cut achieved statistically significant
results, strongly in favour of pertuzumab compared to control. At the second data-cut, only
investigator assessed PFS was available since this was additional analysis after the final reporting of
the primary endpoint of IRF assessed PFS at the first data-cut. The finding was almost identical to that
reported at the first data-cut.
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Overall survival data are also presented in Table 7. A trend towards improved survival was noted at
the first data-cut. At the second data-cut, a statistically significant result for OS in favour of
pertuzumab was reported although it should be stressed that the data are not yet mature. The MS*

states that the majority of deaths in both arms were due to disease progression.

Table 7 Progression-free and overall survival reported in CLEOPATRA,*® first data-cut, May

2011 and second data-cut, May 2012

Outcome Pertuzumab? Control® Result between arms

PFS (IRF assessment, first data-cut)
n 402 406
No (%) people with event 191 (47.5) 242 (59.6) HR 0.62 (95% CI: 0.51 to 0.75)
Median time to event (months) 185 12.4 p <0.0001

PFS (local assessment, first data-cut)®
n 402 406
No (%) people with event [ WEES B ./ | HR 0.65 (95% CI: 0.54 to 0.78)
Median time to event (months)

PFS (local assessment, second data-cut)
n 402 406
No (%) people with event 257 (63.9) 296 (72.9) HR 0.69 (95% CI: 0.58 to 0.81)
Median time to event (months) 18.7 12.4 p <0.0001

S (first data-cut)*
n 402 406
No (%) people who died not not HR 0.64 (95% CI: 0.47 to 0.88)
Median time to event (months) reached reached p=0.0053

OS (second data-cut)
n 402 406
No (%) people who died 113 (28.1) 154 (37.9) HR 0.66 (95% CI: 0.52 to 0.84)
Median time to event (months) not reached 37.6 p=0.0008

Cl=confidence interval; HR=hazard ratio; IRF=independent review facility; OS=overall survival PFS=progression-free survival
 Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel

¢ Data taken from Table 22 of 2011 Clinical Study Report **
9 Data taken from p119 of 2011 Clinical Study Report **

It may be hypothesised that apparent improvements in OS arise from subsequent lines of treatment
rather than from the intervention itself. However, the ERG notes that in the paper on OS published by

Swain et al,*°

cytotoxic agents provided to patients who discontinued study treatment were similar in
both treatment arms and that pertuzumab was not allowed in subsequent cancer treatment thus

minimising the risk of any bias.

The ERG notes that the sensitivity analyses for PFS that are pre-specified in the protocol are reported

in the CSR.*® The results presented in the CSR® from the sensitivity analyses
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Exploratory univariate and multivariate Cox regression analyses were performed on the updated OS.
It is reported that overall, the treatment effect remained consistent when adjusted for covariates in
both the univariate and multivariate models, with the HR for the treatment effect ranging from 0.62 to
0.67. The exploratory Cox regression analyses reinforce the significant treatment effect observed in
the updated OS analysis. In addition, the key covariates identified as potential prognostic factors

remained consistent, compared to the analyses reported in the first data data-cut.

Objective response and duration of response, estimated using Kaplan-Meier methods, were only
measured at the first data-cut where the ORR was considerably higher in the pertuzumab arm than the
control arm. Duration of response was also considerably greater in the pertuzumab arm than the
control arm. The findings from IRF and local investigator assessment were similar for both ORR and
duration of response.

Table 8 Objective response and duration of response reported in CLEOPATRA,* first data-

cut, May 2011

Outcome Pertuzumab?® | Control® Result between arms
Objective response (IRF assessment)

n 343 336

Responders 275 233

ORR (%) 80.2 69.3 10.8

95% ClI for ORR (%) (75.6 t0 84.3) | (64.1t0 74.2) (4.2t017.5)

p=0.001

No (%) people with complete response | 19 (5.5) 14 (4.2)

No (%) people with partial response 256 (74.6) 219 (65.2)

No (%) people with stable disease 50 (14.6) 70 (20.8)

No (%) people with progressive disease | 13 (3.8) 28 (8.3)
Objective response (local assessment)®

n 367 371

Responders 284 253 p=0.0049, stratified analysis

ORR (%) 77.4 68.2

95% Cl for ORR (%)

Not reported

Not reported

Duration of response (IRF assessment)
n

Median duration of response (weeks) 275 233 HR 0.66 (0.51 to 0.85)
95% CI for median 87.6 54.1
(71 t0106) (46 to 64)
Duration of response (local assessment)®
n 367 371
Median duration of response (weeks) 73.7 54.0 HR 0.67 (0.52 to 0.85)

95% CI for median

Not reported

Not reported

Cl=confidence interval; HR=hazard ratio; IRF=independent review facility; ORR=0bjective response rate
 Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel
¢ described as sensitivity analyses in the MS*
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Regarding HRQoL, only females (n=806) were required to complete the FACT-B questionnaire after
every three cycles of treatment. This resulted in 806 of the 808 ITT population included in the FACT-
B analyses. It is reported that the compliance rate with completion of the FACT-B questionnaire was
high, with at least 75% compliance observed beyond the first year within both treatment groups. No
differences between treatment arms were reported in terms of time to symptom progression as
measured by the 24-item FACT-B Trial Outcomes Index-Physical/Functional/Breast (TOI-PFB)
subscale. Descriptive statistics of the individual item or other scored sub-scale scores of FACT-B data
were not provided in the MS." Descriptive statistics of the individual items of the FACT-B
guestionnaire were sent to the ERG in response to the clarification letter and are consistent with the

findings reported for time to symptom progression.

Table 9 Health-related quality of life reported in CLEOPATRA,*® first data-cut, May 2011

Outcome Pertuzumab® | Control® Result between arms
Symptom progression (TOI-PFB)
n 402 404 HR 0.97 (95% CI: 0.81 to
No (%) people reporting 239 (59.5) 229 (56.7) | 1.16)
Median time to symptom progression (weeks) 18.4 18.3

TOI-PFB=Trial Outcomes Index-Physical/Functional/Breast subscale
# Pertuzumab=pertuzumab + trastuzumab + docetaxel
b Control=placebo + trastuzumab + docetaxel

A summary of the mean change from baseline in TOI-PFB taken from the MS" is presented in Figure 1.
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Figure 1 mean change from baseline in FACT-B Trial Outcomes Index-
Physical/Functional/Breast (time to symptom progression) reported in the manufacturer's
submission®

Pertuzumab in combination with trastuzumab and docetaxel for the treatment of HER2-positive metastatic breast cancer

Single Technology Appraisal: Evidence Review Group Report
Page 30 of 78






Subgroup analyses

Subgroup analyses were also presented for IRF assessed (Figure 2) and investigator assessed PFS
(Figure 3). For OS, the protocol stated that subgroup analyses would be undertaken at the time of the
final OS. However, exploratory subgroup analyses for OS were also reported at the time of the second
data-cut (Figure 4). Tests for interaction were not provided in the MS* but were provided in the
manufacturer’s clarification response. The results from the subgroup analyses are consistent with the
results in the overall study population. The tests for interaction indicate a statistically significant

difference for visceral disease status and FISH status.
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Figure 2 Progression-free survival for subgroups in CLEOPATRA,® reported in the manufacturer’s submission,* first data-cut, May

2011, independent review facility assessed
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Figure 3 Progression-free survival for subgroups in CLEOPATRA,® reported in the manufacturer’s submission,* second data-cut, May

2012, local investigator assessed
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Figure 4 Overall survival for subgroups in CLEOPATRA,*® reported in the manufacturer’s submission,* second data-cut, May 2012
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Table 10 Results of statistical tests for progression-free survival forest plot hazard, first data-
cut, May 2011, independent review facility assessed

Interaction of treatment effect p-value
Prior treatment status 0.8960
Prior trastuzumab therapy 0.9263
Docetaxel dose escalation to 100mg 0.8543
Region 0.3381
Age group (>=65 vs <65) 0.4180
Age group (>=75 vs <75) 0.3104
Race 0.8037
Visceral disease status 0.0332
HER2 IHC status 0.1252
FISH status 0.0254
ER/PgR status 0.1277
ECOG PS 0.2132
Previous taxane use 0.7970

ECOG-=Eastern Cooperative Oncology Group; ER=estrogen receptors; ; FISH=fluorescence in situ hybridization; HER2=human
epidermal growth factor 2; IHC=Immunohistochemistry; FISH=fluorescence in situ hybridization; PgR=progesterone receptors;

PS=performance status

Table 11 Results of statistical tests for progression-free survival forest plot, second data-cut,

May 2012, local investigator assessed

Interaction of treatment effect p-value
Prior treatment status 0.7888
Prior trastuzumab therapy 0.586
Docetaxel dose escalation to 100mg 0.6007
Region 0.4171
Age group (>=65 vs <65) 0.1388
Age group (>=75 vs <75) 0.7296
Race 0.4196
Visceral disease status 0.1064
HER2 IHC status 0.1931
FISH status 0.0241
ER/PgR status 0.1646
ECOG PS 0.6586
Previous taxane use 0.5485

ECOG-=Eastern Cooperative Oncology Group; ER=estrogen receptors; ; FISH=fluorescence in situ hybridization; HER2=human
epidermal growth factor 2; IHC=Immunohistochemistry; FISH=fluorescence in situ hybridization; PgR=progesterone receptors;

PS=performance status
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Table 12 Results of statistical tests for overall survival forest plot, second data-cut, May 2012

Interaction of treatment effect p-value
Prior treatment status 0.9892
Prior trastuzumab therapy 0.9207
Docetaxel dose escalation to 100mg 0.8124
Region 0.8575
Age group (>=65 vs <65) 0.3190
Age group (>=75 vs <75) 0.6862
Race 0.6425
Visceral disease status 0.0138
HER2 IHC status 0.6987
FISH status 0.1900
ER/PgR status 0.3272
ECOG PS 0.5854
Previous taxane use 0.7076

ECOG=Eastern Cooperative Oncology Group; ER=estrogen receptors; ; FISH=fluorescence in situ hybridization; HER2=human
epidermal growth factor 2; IHC=Immunohistochemistry; FISH=fluorescence in situ hybridization; PgR=progesterone receptors;
PS=performance status

The difference in IRF assessed PFS related to visceral disease was considered particularly interesting
given patients with visceral disease tend to have worse outcomes than those with non-visceral disease.
However, in CLEOPATRA,*® patients with non-visceral disease (n=178) appeared to get the smallest
benefit from the addition of pertuzumab based on this subgroup analysis (from IRF assessed PFS at
first data-cut, HR 0.96, 95% CI: 0.61 to 1.52, from local investigator assessed at second data-cut, HR
0.89, 95% CI: 0.61 to 1.31). As highlighted in the MS,* the EMA sought clarification from the
manufacturer on this subgroup finding before licensing pertuzumab. The manufacturer’s response to
the EMA was also provided to the ERG in their clarification letter response. This contained additional
analyses, including baseline characteristics. In summary, the manufacturer noted differences in key
baseline characteristics that could have explained this finding. Furthermore, the relatively lower event
rate of PFS in this subgroup and the wide confidence interval around the HR for patients with non-
visceral disease means a benefit for pertuzumab could not be excluded. Therefore it was concluded

that there were unlikely to be any real differences in PFS by subgroups.

In addition to pre-planned subgroup analyses, an exploratory subgroup analysis of patients who had
previously received trastuzumab was also conducted at the behest of the EMA since in current clinical
practice, the majority of patients are likely to have received prior trastuzumab. This was a small
subgroup (n=88) in which findings at the first data-cut for PFS (HR 0.62, 95% CI: 0.35 to 1.07) and
OS (HR 0.68, 95% CI: 0.30 to 1.55) were similar to those for the whole patient population (HR 0.65,
95% CI: 0.54 to 0.78 and HR 0.64, 95% CI: 0.47 to 0.88, respectively). Hence the EMA CHMP**
concluded these data (alongside those from the phase 11 BO17929 study which demonstrated activity
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of the pertuzumab-trastuzumab combination in 66 people previously treated with trastuzumab in the

metastatic setting®) support the efficacy of pertuzumab in people pre-treated with trastuzumab.

The ERG also notes that it is reported in the EPAR ** that: “Relatively few patients had the docetaxel
dose uptitrated to 100mg/m? (n= 109). The data indicate that the higher docetaxel dose did not have a
major impact on the efficacy results as HR for PFS = 0.62 (0.50; 0.76) in patients who were not dose
escalated compared to HR= 0.65 (0.37, 1.13) in patients who received the highest docetaxel dose.”
(p108)

4.2.7 Safety

An overview of the cumulative safety data reported at the time of both data-cuts was provided in the
MS! in Table 17 (p80). It is noted by the manufacturer that the results were similar between the two
data-cuts in terms of incidence, severity and specificity of AEs. The ERG agrees with this statement
and hence this section only presents a summary of the AEs from the second data-cut. A summary of
the types of AEs reported are presented in Table 13 where it can be seen pertuzumab was broadly
comparable with that of control in terms of the incidence and severity of AEs, discontinuations due to
AEs, and AEs leading to death. However, there were a greater proportion of serious adverse events
(SAEs) in the pertuzumab arm and a greater proportion of AEs leading to dose interruption or
modification were reported in the control arm. The majority of AEs leading to discontinuation of any

study medication in either arm largely resulted in the discontinuation of

Table 13 Summary of adverse events reported in CLEOPATRA,® second data-cut, May
2012

Adverse events Pertuzumab?® (%) Control® (%)
(n=408) (n=396)

Any AE/ any Grade 100.0 98.7
Any AE/ Grade 3+ 76.2 73.5
Treatment related AEs 97.3 96.2
SAE 36.3 29.0
AE leading to discontinuation of any study medication 30.6 29.2
AE leading to discontinuation of pertuzumab or trastuzumab® [ ] [ ]
AE leading to dose interruption or modification 54.3 61.8
AE leading to death 2.0 3.0

AE=adverse event; SAE=serious adverse event

& Pertuzumab=pertuzumab + trastuzumab + docetaxel

® Control=placebo + trastuzumab + docetaxel

¢ Data provided in Clinical Study Report,*® section 5.11and p1422

The most common AEs are summarised in Table 14. Adverse events experienced by at least around
half of all patients in both arms were alopecia, diarrhoea and neutropenia. Diarrhoea was particularly
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prevalent in the pertuzumab arm, being experienced by around 20% more patients than in the control
arm. Other common AEs where the incidence was higher by > 5% in one arm over another were rash
and mucosal inflammation (higher in pertuzumab arm) and peripheral oedema and constipation
(higher in control arm). In addition, the incidence of the following less common AEs was higher (>
5% difference) in the pertuzumab arm compared with the control arm: febrile neutropenia (13.7% vs
7.6%), dry skin (10.8% vs 5.8%) and pruritus (16.7% vs 10.1%).

Table 14 Summary of most common adverse events (>20% in one or both arms) reported in
CLEOPATRA,® second data-cut, May 2012

Adverse events Pertuzumab? (%) Control® (%)
(n=408) (n=396)

Alopecia 60.8 60.6
Diarrhoea 68.1 48.2
Neutropenia 52.9 49.7
Nausea 43.9 42.4
Fatigue 38.0 37.4
Rash 36.5 24.0
Asthenia 27.0 30.6
Decreased appetite 29.7 26.5
Oedema peripheral 24.8 30.8
Vomiting 255 245
Myalgia 23.8 24.5
Nail disorder 23.0 23.2
Anaemia 235 19.4
Cough 23.0 19.7
Headache 23.8 18.9
Peripheral neuropathy 21.6 19.9
Constipation 154 255
Leukopenia 184 20.7

% Pertuzumab=pertuzumab + trastuzumab + docetaxel
® Control=placebo + trastuzumab + docetaxel

The majority of episodes of diarrhoea experienced in both arms were reported to be mild to moderate
in severity (Grade 3 > 9.1% in the pertuzumab arm vs 5.1% in the control). It was reported that most
episodes occurred in the first three cycles of treatment and < 10% of people overall experienced
diarrhoea after Cycle 6. Overall, although diarrhoea was more frequent (68.1% vs 48.2%) and
prolonged (median duration of longest episode, 17 days vs 8 days according to the EPAR*) in the
pertuzumab arm than the control arm, the manufacturer stated that it was generally manageable and
had no major impact on participants’ ability to continue study treatment. In response to a clarification
guestion from the ERG, the manufacturer also noted that 41.5% in the pertuzumab arm compared to

20.0% of patients in the control arm received antidiarrheal medication during the study. The majority
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of participants in both arms were treated with loperamide: 39.8% vs 19.2%, respectively. According
to the EPAR,* the relatively high incidence of diarrhoea is to be expected as diarrhoea is thought to
be an off-target intestinal effect caused by the inhibition of HER1/HER2 and HER2/HER
heterodimers. The EPAR* also noted that few patients actually discontinued study medication due to
diarrhoea and risk factors were Asian race, patients with a history of bowel disease and patients

receiving concomitant chemotherapy.

The MS" states that the majority of rashes were mild to moderate in severity: 11 people (2.7%) in the
pertuzumab arm and five people (1.3%) in the control arm experienced severe events. In the EPAR*
it is reported that rash mostly occurred during the first two cycles and decreased in frequency with
subsequent cycles. By Cycle 10, less than 2% of people in either treatment arm experienced a rash.
Rashes led to dose interruption or modification of study treatment in 3.7% of people in the
pertuzumab arm and 1.6% of people in the control arm, and to discontinuation of study medication in

2.5% and 0.3% of participants, respectively.

From the CSR,* the ERG notes that

I ' most common SAEs are presented in Table 15. Although the

incidence of gastrointestinal SAEs were similar in the two treatment arms," diarrhoea was observed in
3.2% of pertuzumab arm and 1.3% of people in control arm. Blood and lymphatic system disorders
were more common in the pertuzumab arm than the control. As reported in Table 13, a greater
proportion of SAEs were reported in the pertuzumab arm than the control arm. Differences in SAE
incidence between treatment arms were attributed by the manufacturer as mainly due to febrile
neutropenia (11.3% vs 5.1%). Febrile neutropenia was reported to be most common in participants
from Asia (25.6% compared with 8.5% of people from the rest of the world). Consequently, the
manufacturer argues that the overall rates of febrile neutropenia seen in CLEOPATRA® are likely to

be greater than the expected incidence in the UK population.
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Table 15 Summary of most common serious adverse events 21% in one or both arms)
reported in CLEOPATRA,"® second data-cut, May 2012°

Adverse events Pertuzumab® Control® (%)
(%) (n=396)
(n=408)
Blood and lymphatic system disorders [ | [ |
Infections and infestations (including febrile neutropenia) [ | [ ]
Gastrointestinal disorders [ | [ ]
General disorders and administration site conditions [ | [ ]
Respiratory, thoracic and mediastinal disorders [ ] [ |
Cardiac disorders [ ] [ |
Immune system disorders [ | [ ]
Injury, poisoning and procedural complications [ | [ ]
Musculoskeletal and connective tissue disorders [ | [ ]
Nervous system disorders [ ] [ ]
Vascular disorders [ | [ ]
Metabolism and nutrition disorders [ | [ ]
Neoplasms benign, malignant and unspecified (including cysts and [ | [ ]
polyps)
Renal and urinary disorders [ | [ |

2 Data taken from Table 34 (p94) of Clinical Study Report™
b Pertuzumab=pertuzumab + trastuzumab + docetaxel
¢ Control=placebo + trastuzumab + docetaxel

Details of treatment-related SAEs were requested from the manufacturer who in response directed the
ERG to p469 in the CSR.*® This contained data on treatment-related AEs rather than SAEs. It is
evident from this table that the most common treatment-related AEs were:

I o other treatment related AE was reported

at an incidence >2%.

Given pertuzumab’s mechanism of action and given it was administered in tandem with trastuzumab
in CLEOPATRA,'® particular emphasis was placed on collecting data on cardiotoxicity. As
summarised in Table 16, there was no increase in cardiotoxicity in patients treated with pertuzumab
arm. Indeed, for a number of cardiac disorders, including SAESs, incidence was higher in in the control

arm. Nevertheless, although not reported in the MS,! it was evident from the CSR* (p1422) that
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Table 16 Summary of cardiac safety reported in CLEOPATRA,*® second data-cut, May 2012

Cardiac disorders Pertuzumab® (%) | Control® (%)
(n=408) (n=396)

All cardiac disorders 15.4 17.4
Cardiac SAE 1.7 3.5
SAE suggestive of CHF / any Grade 15 2.0
SAE suggestive of CHF / Grade 3+ 1.2 1.8
Symptomatic LVSD adjudicated by IRF / any Grade 1.0 1.0
Symptomatic LVSD adjudicated by IRF / Grade 3+ 0.7 0
Symptomatic LVSD adjudicated by local investigator / any Grade 1.2 1.8
Symptomatic LVSD adjudicated by local investigator / Grade 3+ 0.7 1.0
Left ventricular dysfunction 5.4 8.6
Left ventricular dysfunction / Grade 3+ 1.2 3.3
QT prolongation / any Grade 2.2 1.3
QT prolongation / Grade 3+ 1.0 0.3

CHF=congestive heart failure; IRF=independent review facility; LVSD=left ventricular systolic dysfunction; SAE=serious
adverse event

 Pertuzumab=pertuzumab + trastuzumab + docetaxel

b Control=placebo + trastuzumab + docetaxel

Finally, the manufacturer notes that AEs were reported less frequently after discontinuation of
docetaxel treatment. The data presented indicate that of all cases of mucositis, only 16.7% and 8.2%
occurred after doxetaxel was withdrawn. Similarly, no febrile neutropenia events occurred after
docetaxel discontinuation. The ERG notes from pl40 of the EPAR* that exacerbation of
chemotherapy/docetaxel-associated neutropenia has been identified as an important risk to be
monitored in the post marketing surveillance. The exposure to docetaxel was very similar between the
study arms with an identical median number of docetaxel cycles (8 cycles), very similar median dose
per cycle (125mg in the control arm compared with 123mg in the pertuzumab arm) and a very similar
median dose intensity per week (24.8mg/m? per week in the control arm compared with 24.6mg/m?

per week in the pertuzumab based arm)

4.3 Critique of the indirect evidence

It is argued in the MS! (p77) that: “Docetaxel has been shown to have comparable efficacy and safety
profiles when compared with paclitaxel, when used alone in treating people with HER2-negative
disease or when used in combination with trastuzumab for the treatment of HER2-positive disease.”
However, no formal statistical analyses were conducted to support this statement. Rather the
manufacturer reported efficacy findings from a descriptive indirect comparison of two trials'’*
conducted in the metastatic setting and a head-to-head comparison of 3-weekly docetaxel and weekly

paclitaxel regimens in the adjuvant setting® to support claims of clinical efficacy.

Pertuzumab in combination with trastuzumab and docetaxel for the treatment of HER2-positive metastatic breast cancer
Single Technology Appraisal: Evidence Review Group Report
Page 41 of 78






Table 17, summarises the findings of the descriptive indirect comparison from the metastatic setting
presented by the manufacturer. The implication from the evidence presented appears to be that
regimens containing trastuzumab and a taxane are superior to those of a taxane alone and of the four
regimens, trastuzumab + docetaxel appears to be the most efficacious. However, extreme caution
should be taken when making such comparisons, particularly when it is considered that some
differences also exist in terms of the patient populations in each trial. For example, 98% of patients
treated with trastuzumab + paclitaxel or paclitaxel alone had received prior adjuvant chemotherapy
and 92% prior hormonal therapy,® compared with 69% and 45% respectively of patients who
received trastuzumab + docetaxel or docetaxel alone.”” In CLEOPATRA,' from which the direct
evidence presented in the MS" is derived, the proportions of patients pre-treated with chemotherapy or
hormonal therapy were lower again (47% and 25% respectively).

Table 17 Comparison of trastuzumab + docetaxel/paclitaxel vs docetaxel/paclitaxel alone in
the metastatic setting

Trastuzumab + docetaxel vs docetaxel’” | Trastuzumab + paclitaxel vs paclitaxel®
Key endpoints Trastuzumab + _ Trastuzumab + . _
docetaxel (n=92) Docetaxel (n=94) paclitaxel (n=92) Paclitaxel (n=96)
Median OS 31.2 22.7 22.1 18.4
(months)
Median TTP 11.7 6.1 6.9 3.0
(months)
ORR (%) 61 34 38 16

ORR-= objective response rate; OS= overall survival; TTP= time to progression

The head-to-head comparison in the adjuvant setting of 3-weekly docetaxel vs once weekly paclitaxel
reported by Sparano et al*® reports a similar effect for disease-free survival for 3-weekly docetaxel
(HR=1.23, 5 CI: 1.00 to 1.52) and weekly paclitaxel (HR=1.27, 95% CI: 1.03 to 1.57). However, the
main weakness of this evidence aside from the fact that patients did not receive concomitant
trastuzumab is that it is derived from the adjuvant rather than the metastatic setting and fewer than
20% of patients were HER2+. Furthermore, it should also be noted that all of the patients enrolled into
this trial also received four cycles of intravenous doxorubicin and cyclophosphamide at 3-week
intervals before receiving either docetaxel or paclitaxel whereas as noted above, fewer than half
(47%) of patients in CLEOPATRA had received prior chemotherapy.

In terms of safety, no safety data for docetaxel vs paclitaxel were presented by the manufacturer.
However, safety data presented in Sparano et al** and summarised here in Table 18 supports the
assumption that, in general, paclitaxel has a more favourable safety profile than docetaxel, at least for

patients with early breast cancer treated in the adjuvant setting.
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Table 18 Most common (25%) adverse events from docetaxel and paclitaxel resulting from
the taxane component of therapy reported in the adjuvant setting by Sparano et al*® 2008

Adverse events ‘ 3-weekly docetaxel (%) | Weekly paclitaxel (%)

Grade 4

Neutropenia 46 2

Febrile neutropenia 16

Grade 3 or4

Infection 13

Stomatitis

Fatigue

Myalgia

Arthralgia

Lacrimation <1

(O W|O|W

Neuropathy 4

Grade 2, 3, 0r 4

Neuropathy 16 ‘ 27

Taken together, none of the indirect evidence presents convincing evidence to support, or refute, the
hypothesis that 3-weekly docetaxel and weekly paclitaxel are equivalent in terms of efficacy and
safety, certainly not in the group of patients specified in the decision problem. A major uncertainty
surrounds the additional impact on efficacy and safety from adding trastuzumab to these regimens.
The comparison presented in Table 17 is only descriptive and cannot be considered robust or reliable,
not least because of differences in key participant characteristics across the trials. Such a simple
comparison has been termed a ‘naive indirect comparison’ which has been criticised for discarding
the within trial comparison, increasing the risk of bias and presenting estimates without a degree of

uncertainty (e.g. confidence intervals).*’

4.4 Conclusions of the clinical effectiveness section
CLEOPATRA,* the identified trial from which the majority of evidence is derived, is a relatively
large trial of good methodological quality. Local investigator and central IRF assessed reviews of PFS
are remarkably similar. These both suggest pertuzumab increases PFS by 6.1 months after 19 months
of follow-up (first data-cut, May 2011). Additional PFS data based on local assessment only from 30
months of follow-up (second data-cut, May 2012) reports an improvement in PFS of 6.3 months (HR
0.69, 95% CI: 0.58 to 0.81, p <0.0001). A significant improvement in OS (HR 0.66, 95% CI: 0.52 to
0.84, p=0.0008) is reported at 30 months (second data-cut, May 2012) although the data are not fully
mature. No new safety concerns have as yet been identified. The most common AEs (all grades of
severity, regardless of causality) in both arms were alopecia, diarrhoea, neutropenia, nausea and
fatigue. Importantly, the study suggests that cardiotoxicity was not increased in patients treated with a
combination of pertuzumab + trastuzumab. Other AEs identified (in particular diarrhoea, neutropenia,
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and mucositis) appear to be exacerbated by treatment with docetaxel and once this drug is stopped,
there is little difference in terms of the incidence of AEs between patients treated with pertuzumab +

trastuzumab and those treated with trastuzumab alone.

In summary, the clinical evidence addresses all relevant parameters (intervention, population,
comparators and outcomes) specified in the decision problem. The main uncertainty from the clinical
evidence base is that it is not possible to estimate the absolute difference in OS between patients
treated in the pertuzumab arm and the control arm because median OS has not yet been reached in the
pertuzumab arm It is also unclear if the findings would be replicated in patients who have previously
received trastuzumab, as would be the norm in current clinical practice in the UK, since in
CLEOPATRA™ the majority of patients were trastuzumab naive. However, a post-hoc subgroup
analysis of 88 patients who had received prior trastuzumab suggests this may be the case. There is
also no direct evidence to compare the efficacy or safety of pertuzumab with trastuzumab + paclitaxel
(which it has been assumed by the manufacturer to have equal efficacy to trastuzumab + docetaxel).
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5 COST-EFFECTIVENESS

This section provides a structured critique of the economic evidence submitted by Roche in support of
pertuzumab for the treatment of HER2+ MBC. The two key components of the economic evidence
presented in the MS* are (i) a systematic review of the relevant literature and (ii) a report of the
manufacturer’s de novo economic evaluation. Table 19 contains details of the location of key
information within the MS.* The manufacturer has also provided an electronic version of their

economic model which was developed in Microsoft Excel.

Table 19 Location of key cost-effectiveness information in the manufacturer’s submission®

Key information Page number | Tables/figures
Details of the systematic review of the economic literature 103 to105, Table 19, Figure 12

189 t0191
De novo analysis 106 to110 Table 20, Figure 13,
Clinical evidence used in economic evaluation 110 to128 Table 21, Figures 14 to 26
Measurement and valuation of health effects 128 to138 Tables 22 to 26, Figure 27
Resource identification, measurement and valuation 138 to152 Tables 27 to 31, Figure 28
Methods of sensitivity analysis 152 to155 Tables 32 to 34
Results - base-case analysis 155 to158 Tables 35 to 40
Results - sensitivity analysis 158 10163 Tables 41 to 43, Figures 29 to 30
Validation 163
Sub-group analysis 163 t0164
Interpretation of economic evidence 164 t0165
Assessment of factor relevant to the NHS and other parties | 166 t0168 Tables 44 to 46

5.1 ERG comment on manufacturer’s review of cost-effectiveness
evidence

5.1.1 Objective of the manufacturer’s cost-effectiveness literature
review

To determine whether de novo modelling was necessary to answer the decision problem the
manufacturer carried out a search to identify studies assessing the cost-effectiveness of pertuzumab.
The EMBASE, EMBASE Alert, Medline and the NHS Economic Evaluation Database (NHS EED)
were searched using the Centre for Reviews and Dissemination (CRD) website. All searches were
carried out on 25 October 2012. It is reported that key word strategies were developed using key
references retrieved through initial scoping searches. However, the search strategy was not provided
in the MS.* The search spanned 1993 to 25 October 2012. The title and abstract of each search result

were assessed for relevance according to pre-defined inclusion and exclusion criteria (see Table 20).
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Table 20 Economic evaluation search inclusion and exclusion criteria

Parameter Inclusion criteria Exclusion criteria
Population Female, HER2+ advanced or MBC patients Non breast cancer patients, non
HER2+ patients
non Female
Intervention Pertuzumab + trastuzumab + docetaxel
Comparator Trastuzumab + docetaxel
Trastuzumab + paclitaxel
Qutcome Cost per QALY gained,
Cost per LY gained
Study design Economic evaluations (cost-effectiveness RCTs, observational data, budget
analyses, cost utility analyses, cost minimisation impact assessments
analyses)

HER2=human epidermal growth factor 2; LY=life year; MBC=metastatic breast cancer; QALY=quality adjusted life year;
RCT=randomised controlled trial

No studies assessing the cost-effectiveness of pertuzumab were identified.

5.1.2 Conclusions of the cost-effectiveness literature review

The manufacturer’s search to identify studies reporting the cost-effectiveness of pertuzumab did not
identify any relevant publications. As a marketing authorisation for pertuzumab was only granted by
the European Commission in March 2013 the ERG is reasonably confident that no studies assessing

the cost-effectiveness of pertuzumab have been published to date.

5.2 Summary and critique of manufacturer’s submitted economic
evaluation

5.2.1 Checklists

Table 21compares how closely the manufacturer’s submitted economic evaluation accords with the
requirements for a base-case analysis as set out in the NICE reference case checklist** and Table 22
summarises the ERG’s appraisal of the economic evaluation conducted by the manufacturer using the

Drummond checklist.*?
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Table 21 NICE reference case checklist

Attribute Reference case Does the de novo economic evaluation match the
reference case?
Decision problem The scope developed by the Yes
Institute
Comparator(s) Alternative therapies routinely Yes
used in the NHS
Perspective costs NHS and Personal Social Yes
Services
Perspective benefits | All health effects on individuals Yes
Form of economic Cost-effectiveness analysis Yes
evaluation
Time horizon Sufficient to capture differences | Yes (25 years)

in costs and outcomes

Synthesis of
evidence on
outcomes

Systematic review

There are no relevant studies

Outcome measure

Quality adjusted life years

Yes

Health states for
QALY

Described using a standardised
and validated instrument

Published mixed methods model used for defined
health states

Benefit valuation

Time-trade off or standard
gamble

Standard gamble

Source of preference
data for valuation of
changes in HRQoL

Representative sample of the
public

Sample of 100 members of UK population

Discount rate

An annual rate of 3.5% on both
costs and health effects

Yes

Equity

An additional QALY has the
same weight regardless of the
other characteristics of the
individuals receiving the health
benefit

Yes

Sensitivity analysis

Probabilistic sensitivity analysis

Yes

HRQoL= health related quality of life; QALY= quality adjusted life year
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Table 22 Critical appraisal checklist for the economic analysis

. Critical
Question appraisal ERG comment
Was a well-defined question posed in Yes -

answerable form?

Was a comprehensive description of the Yes -
competing alternatives given?

Was the effectiveness of the programme Partially Gain in Progression-free survival demonstrated, but
or services established? magnitude of OS gain subjected to large uncertainty

Were all the important and relevant costs | Yes -
and consequences for each alternative

identified?

Were costs and consequences measured | Partially Incidence of febrile neutropenia not consistent with
accurately in appropriate physical units? CSR* reported values

Were the cost and consequences valued | Partially Drug acquisition and administration costs
credibly? inaccurate. Inappropriate NHS Reference Cost

used for febrile neutropenia.

Were costs and consequences adjusted Yes -
for differential timing?

Was an incremental analysis of costs and | Yes -
consequences of alternatives performed?

Was allowance made for uncertainty in Yes -
the estimates of costs and
consequences?

Did the presentation and discussion of No No exploration of identified subgroups
study results include all issues of concern
to users?

CSR=Clinical Study Report; ICER=Incremental cost-effectiveness ratio; OS=overall survival

5.2.2 Model structure
A schematic of the model structure is shown in Figure 5. Variants of this structure have been used in
the modelling of metastatic oncology for numerous NICE STAs (for example, eribulin [TA 250]* and

bevacizumab in combination with capecitabine [TA 263]*).

The model uses a partitioned survival approach. Three health states are used to model disease
progression. All patients enter the model in the PFS health state. At the end of each cycle a person
can either progress to a ‘worse state’ (i.e. from PFS to progressed disease or from progressed disease

to death) or remain in the same health state.

The model has been developed in Microsoft Excel and has a one week cycle length. It uses data from
the May 2012 cut of the CLEOPATRA' data. The base case time horizon is 25 years. A discount
rate of 3.5% is used for both costs and outcomes. The perspective is that of the NHS and health effects
are measured in quality-adjusted life years (QALYS).
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Figure 5 Schema of manufacturer’s model

5.2.3 Population

The patient group considered in the base case is patients with HER2+ MBC. Patients in the model
have a mean age of 53.5 years, mean body weight of 66.6kg, mean height of 158.8cm and mean BSA
of 1.686m? (calculated using the Dubois formula).** These mean values are identical to the baseline
characteristics of patients in the CLEOPATRA® trial. Just over 30% of the trial population are from

Asia, a population that is likely to be smaller and lighter than the average UK population.

5.2.4 Interventions and comparators

The technology considered in this analysis is pertuzumab + trastuzumab + docetaxel (pertuzumab).
The main comparator is trastuzumab + docetaxel (control). Trastuzumab + paclitaxel is also
considered but only in terms of costs, i.e. trastuzumab + paclitaxel is assumed to have the same
efficacy profile as trastuzumab + docetaxel although the only evidence provided to support this

assumption is from a ‘naive indirect comparison’ (see section 4.3).

The treatments have been implemented as set out in their marketing authorisations (see Table 23).
However, it is standard practice in the UK to administer capecitabine at a dose of 1000mg/m? rather
than 1250mg/m’.
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Table 23 Drug administration

Drug Dose

First line treatments

Pertuzumab Intravenous infusion once every 3 weeks at an initial dose of 840mg, followed by a
maintenance dose of 420mg

Trastuzumab Intravenous infusion once every 3 weeks at a dose of 8mg/kg for initial dose, followed by a 3
weekly maintenance dose of 6mg/kg.

Docetaxel Intravenous infusion every 3 weeks at a dose of 75mg/m2 body surface area (using the Du Bois
formula) which could be increased to 100mg/m2 at investigator’s discretion

Paclitaxel Intravenous infusion applied for 18 cycles at a weekly dose of 90mg/m2 BSA

Second line treatments

Vinorelbine Initial dose of 25mg/m2 BSA every three weeks, followed by weekly maintenance dose of
30mg/m® weekly

Capecitabine 1250mg/m2 given twice daily for 14 days followed by a 7 day treatment gap

BSA=body surface area

5.2.5 Perspective, time horizon and discounting

The economic appraisal is undertaken from the perspective of the NHS. Outcomes are expressed in
terms of gains in life years and quality adjusted life years (QALYS). The time horizon in the base case
is set at 25 years and, in line with the NICE Methods Guide to Technology Appraisal,** both costs and

benefits are discounted at 3.5%.

5.2.6 Treatment effectiveness and extrapolation
Treatment effectiveness and extrapolation are implemented using the same approach for both arms of

the base-case comparison.

Progression-free survival

The model uses investigator assessed progression data from the second data-cut (May 2012) of the
CLEOPATRA? trial * until week 117 in the pertuzumab arm and until week 152 in the control arm.
In the pertuzumab arm a weekly transition probability of 0.00906 is used until week 139. After week
139 in the pertuzumab arm and after week 152 in the control arm a common weekly transition
probability of 0.0077 is used.

Overall survival
In the model, data from the second data-cut of the CLEOPATRA® trial are used directly up until
month 35, with constant hazards thereafter (0.0152 in the pertuzumab arm and 0.0222 in the control

arm).

External validity
The external validity of this model was compared with survival of patients included in a registry of
523 people diagnosed with HER2+ MBC between 2002 and 2009 in Munich, Germany
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(Tumorregister-Muenchen, 2012*°). The manufacturer reports that their model shows strong face

validity when compared with these data.

A summary of the transition probabilities applied in the economic model are presented in Table 24.

The ERG notes that confidence intervals were not provided in the MS.!

Table 24 Transition probabilities used in the model

Phase Time span Value
Pertuzumab Control
Week 0 to 116 Kaplan-Meier
estimates
Week 0 to151 Kaplan-Meier
Progression-free survival weekly hazard estimates
Week 117 to 139 0.00906
Week 139 onwards 0.00770
Week 152 onwards 0.00770
Month 0 to 32 Kaplan-Meier Kaplan-Meier
overal val Wiy hazard estimates estimates
era al wee ar
verall survival weexly haz Month 32 onwards | 0.01520 0.00220

5.2.7 Health related quality of life

The manufacturer carried out a search of the literature to identify all potentially relevant utility scores
that had been used in MBC health technology evaluations. This search was an update of a previous
search which had been carried out for the NICE Technology Appraisal of bevacizumab in

combination with capecitabine (TA263).*

The updated search identified no new relevant studies. The manufacturer concluded that the most
appropriate approach was to use the model outlined by Lloyd et al*’ to estimate QALYSs. This
approach was used in TA263* and has also been used in a number of other NICE Technology
Appraisals for MBC.

|47

Using the Lloyd et al® model a common health state utility value of 0.5 was obtained for the

progressed health state for patients in both treatment arms.* To estimate utility values for patients in
the PFS state the manufacturer calculated a treatment-specific weighted average of the Lloyd et al*’
model values for stable disease and treatment response based on the reported objective response rate
(79.6% for pertuzumab, 69.4% for control) observed in the CLEOPATRA' trial. These response
rates, which are used in the manufacturer’s model, do not correspond to figures shown on pages
61(IRF assessed ORR) and 73 (local investigator assessed ORR) of the MS or in the 2011 and 2012

CSRs,* put appear to derive from a separate analysis of trial data. However the differences in these
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values to the IRF and local investigator assessed ORRs appear to be minor (80.2% vs 69.3% and
77.4% vs 68.2%, respectively).

The manufacturer has restricted use of a utility decrement for febrile neutropenia to the period during
which patients receive docetaxel or paclitaxel. This approach is based on their observation that
patients in the CLEOPATRA® trial only experienced febrile neutropenia during the period that they

receive docetaxel.

Disutilities associated with anaemia and peripheral neuropathy are not included in the Lloyd et al*’

|47

model. Instead, the manufacturer uses the mean of the disutilities reported in Lloyd et al* for all

individual AEs, excluding febrile neutropenia. A similar approach to estimating unknown disutilities
was used by the ERG in TA 250.%

A summary of the utility values used in the manufacturer’s model is presented in Table 25.

Table 25 Utility values

Description State Utility Source
value

Treatment

Pertuzumab arm PFS — during docetaxel treatment 0.772 | Lloyd et al*’
PFS — after docetaxel treatment 0.785 | Lloyd et al*’

Control arm PFS — during docetaxel treatment 0.769 | Lloyd et al*’
PFS — after docetaxel treatment 0.777 | Lloyd et al*’

All treatments Progressed disease 0.496° | Lloyd et al*’

Additional adverse events

Anaemia - -0.120 | Lloyd et al*’

Peripheral neuropathy - -0.120 | Lloyd et al*’

PFS=progression-free survival
2 Number used in the model, not that reported in the MS*

5.2.8 Resources and costs

First line drug related treatment costs

It is reported that drug costs are taken from the Joint National Formulary 2012, administration costs
from NHS Reference costs 2011/12*° and pharmacy costs from Millar et al®* and PSSRU 2012.%
Intervention and comparator costs for initial and subsequent treatment cycles are summarised in Table
26.

Second line drug related treatment costs
The second line treatments applied in the model are capecitabine and vinorelbine. Costs associated
with these two drugs are displayed in Table 27. The model calculates costs by taking an average of the

total cost of both treatments multiplied by the proportion of people transitioning to the progressed
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disease health state each week. Second line costs are applied for 4.3 months (the period during which

Cameron et a

|53

reports that patients with metastatic cancer whose disease had progressed following

treatment with trastuzumab were treated with capecitabine). The ERG notes that the manufacturer

states that deaths which may occur during this period are not accounted for in the analysis and that

this is likely to lead to the over-estimation of the cost of second line treatment.

Table 26 Intervention and comparator drug costs in the cost-effectiveness analysis

Item cost Pertuzumab Source
Pertuzumab
Drug cost 420mg vial @ £2,395 Roche!
Dose cost Initial cycle: £4790
Subsequent cycles: £2,395
Trastuzumab
Drug cost 150mg vial @ £407.40" BNF*
Dose cost Initial cycle: £1,629.60
Maintenance: £1,222.20
Docetaxel
Drug cost 80mg vial @ £20.00 eMIT>
20mg vial @ £5.00
Dose cost All cycles: £35
Paclitaxel
Drug cost 100mg vial @ £7.00 BNF*
30mg vial @ £6.30
Dose cost All cycles: £19.50

Administration and pharmacy costs — all treatments

First £248 NHS reference costs 2011/12 SB13Z: Deliver more

administration complex parenteral chemotherapy at first attendance
(Chemotherapy delivery: Day case and regular day/night)

All subsequent NHS reference costs 2011/12 SB12Z: Deliver simple

administrations £197 parenteral chemotherapy at first attendance
(Chemotherapy delivery: Outpatient)

Pharmacy £9.40 Millar et al 2008°!; PSSRU 2012%

BNF=British National Formulary; eMIT=Electronic Market Information Tool; PSSRU=Personal Social Services Research Unit
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Table 27 Second line treatment costs

Drug | Cost ‘ Administration and Pharmacy costs

Vinorelbine (IV)

54
Drug cost (eMIT™) £0.42/mg As for first line treatments

Dose cost Initial three weeks: £17.71/week

see Table 26
Subsequent weeks: £21.25/week ( )

Capecitabine

Drug cost (BNF*) 150mg (60 tab pack) = £40.02 (£0.66/tab) None applied as capecitabine is an oral
500mg (120 tab pack) = £265.55 (£2.21/tab) therapy

Dose cost £134.98 (during treatment weeks)

BNF=British National Formulary; eMIT=Electronic Market Information Tool

Health care costs

Monthly supportive care costs during PFS and post progression are as described in NICE clinical
guideline for advanced breast cancer,'® excluding three one-off costs occurring whilst patients are in
the PFS state (namely the costs of a social worker visit, a consultant outpatient appointment and a CT
scan). End of life costs have been estimated by inflating figures calculated by Guest et al 2006 to
current prices using inflation indices for Hospital and Community Health Services (PSSRU).* In
addition, cardiac monitoring is also carried out during the PFS state. Details of these costs are
displayed in Table 28.

Table 28 Costs associated with different health states

Health state Value Source

Progression-free survival BSC: £157.66 per month NICE CG81"™
NHS Reference Costs 2011/12%°
PSSRU 2012%

Cardiac assessment: NHS Reference Costs 2011/12°°
£130.20%
Post-progression BSC: £157.66 per month NICE CG81™

NHS Reference Costs 201/12%°
PSSRU 2012

End of life £3,608 (one off cost applied | Guest et al (2006) *°
at death) PSSRU 2012%

BSC=best supportive care; ECHO=echocardiography; MUGA=multiplegated acquisition scanning; PSSRU=Personal Social
Services Research Unit

 Received every 9 months for pertuzumab arm patients and every 12 months for control arm patients. The cost is a weighted
average: 30% MUGA scan and 70% ECHO scan
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Adverse event costs

Only AEs occurring in 2% or more people in either arm of the CLEOPATRA' trial at grade 3, 4 or 5
severity are incorporated into the model. They are applied in week one in the model and are therefore
not discounted. It is assumed that treatment regimens of trastuzumab and docetaxel and trastuzumab
and paclitaxel have the same toxicity profile. Table 29 reproduces the AEs costs that are presented in
the MS.*

Table 29 Key model parameters: adverse events

Adverse events Pertuzumab Control Cost per Source
arm (%) arm (%) | episode (NHS reference cost 2011/12)*°

Anaemia (Grade 3) 1.99 2.22 £331 | Iron Deficiency Anaemia with CC
(Regular Day / night admissions)
SA04D

Diarrhoea (Grade 3) 6.72 3.45 £391 | Malignant Breast Disorders with Major
CC (regular day/night admission)
JA12A

Fatigue (Grade 3) 1.49 271 £391 | Malignant Breast Disorders with Major
CC (regular day/night admission)
JA12A

Febrile Neutropenia 13.43 7.14 £10,799 | Febrile Neutropenia with Malignancy -

(Grade 3 and 4) Elective Inpatient HRG Data: PA45Z

Neutropenia (Grade 3 62.19 58.13 £215 | High Cost Drugs: Outpatient -

and 4) Neutropenia Drugs, Band 1 XD25Z

Peripheral Neuropathy 2.49 1.72 £391 | Malignant Breast Disorders with Major

(Grade 3) CC (regular day/night admission)
JA12A

Leukopenia (Grade 3) 10.20 12.56 £215 | High Cost Drugs: Outpatient -
Neutropenia Drugs, Band 1 XD25Z

CC=complicating conditions

5.2.9 Cost-effectiveness results

The base-case incremental results generated by the manufacturer’s model are presented in Table 30.
Compared with trastuzumab and docetaxel therapy, treatment with trastuzumab and paclitaxel JJjj
I o the ICER for pertuzumab, trastuzumab and docetaxel is ||l per QALY gained
and | per life-year gained. A summary of predicted resource use by category of cost is
presented in Table 31.
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Table 30 Base-case results

Technologies | Total Total Total Inc Inc Inc ICER ICER
costs LYG QALYs costs LYG QALYs | (Cost/life- | (Cost/
year) QALY)
Trastuzumab
and docetaxel [ [ [ ] | | -
Trastuzumab
and paclitaxel
P Il I [ | of N I
Pertuzumab,
trastuzumab
and docetaxel Il . Il 0.833 [ I

ICER=incremental cost-effectiveness ratio; Inc=incremental; LYG=life iears gained; QALYs=quality-adjusted life years

Table 31 Summary of predicted resource use by category of cost for the base case®

Pertuzumab”

Control®

Increment

PFS

Pertuzumab + trastuzumab + docetaxel

Trastuzumab + docetaxel

Drug administration

Adverse events

Supportive care

Mean cost of PFS

Mean cost of progression

End of life

Mean total cost (GBP)

PFS=Progression-free survival
 The values presented in this table have been generated by the ERG running the manufacturer's model and are not presented

in the MS*

® Pertuzumab=pertuzumab + trastuzumab + docetaxel

¢ Control=placebo + trastuzumab + docetaxel

5.2.10

Sensitivity analyses

Sensitivity analyses

The manufacturer undertook a wide range of deterministic sensitivity analyses. Results from the most

influential parameters are shown in Table 32 and full details may be found in the MS* (Tables 40 and
41, p159 to 161).
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Table 32 Deterministic univariate sensitivity analysis results

Base case value

High value

Low value

Outcomes

Progression-free
survival utility (after

Different utility values
in treatment arms

Use utility values for
pertuzumab in both arms

Use utility values for
control in both arms

docetaxel)
. . .
Progression-free BCV +0.2 for both arms BCV -0.2 for both arms
survival utility
(after docetaxel) L L L
Progressed utility BCV +0.2 for both arms BCV -0.2 for both arms
[ [ [

Parametric functions

Parametric fit

Kaplan-Meier data
with piecewise

Kaplan-Meier with (non-pie
duration set to exponential

cewise) tail and treatment

exponential tail Weibull I
Exponential ]
Log-logistic [
Log normal [
Gamma ]
Overall survival Kaplan-Meier data Kaplan-Meier with (non-piecewise) tail
with piecewise :
exponential tail Weibull |
Exponential I
Log-logistic ]
Log normal [ ]
Gamma ]
Other
Cost discount rate 3.5% 6% 0
. I .
Health outcomes 3.5% 6% 0
discount rate
. I .

Health and cost
discount rates

3.5% both arms

6% both arms

0% both arms

BCV=Base case valuel]

Pertuzumab in combination with trastuzumab and docetaxel for the treatment of HER2-positive metastatic breast cancer
Single Technology Appraisal: Evidence Review Group Report
Page 57 of 78





Probabilistic sensitivity analysis

The manufacturer’s PSA results suggest that pertuzumab, trastuzumab and docetaxel has a 0%
probability of being cost-effective at a willingness-to-pay threshold of £30,000 per QALY gained (see
Table 33 for details).

Table 33 Probabilistic sensitivity analysis results

Technology Total cost | Total Inc. cost £ | Inc. ICERSs vs Inc.

(and £ QALY QALY baseline (A) £ analysis £
comparators)

Trastuzumab

and docetaxel [ [ ] | -

(A)

Trastuzumab

and paclitaxel Il [ 0 I I
Pertuzumab,

trastuzumab Il B os3 I I
and docetaxel

ICER=incremental cost-effectiveness ratio; Inc=incremental; QALY s=quality-adjusted life years

A cost-effectiveness acceptability curve for pertuzumab, trastuzumab and docetaxel vs
trastuzumab and docetaxel is included in the MS* and reproduced in

Figure 6. A scatter plot was not included in the MS.lI

Figure 6 Cost-effectiveness acceptability curve for the comparison of pertuzumab,
trastuzumab and docetaxel vs trastuzumab and docetaxel ]

5.2.11 Model validation and face validity check

The manufacturer reports that the model was validated at two advisory board meetings and by a health
economics consultancy. Additionally, the model functionality was checked and the clinical inputs and
assumptions were validated. Furthermore, the extrapolation conducted was discussed with an
academic health economist and two panels of clinicians who noted that whilst subject to uncertainty

the extrapolation approach employed appeared reasonable given the evidence currently available.
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5.3 Critique of manufacturer’s decision model

The submitted economic model has been developed as a Microsoft Excel application. It is logically
structured and implemented competently. There is adequate annotation provided to allow most
features to be readily understood, with key variables, range names and data sources identified
throughout. Standard principles of cost-effectiveness modelling (such as correct use of discounting
and mid-interval correction) have been followed throughout. In this section we comment only on

areas of concern, grouped into major issues, and minor issues.

5.3.1 Major issues

Response to clarification questions

The manufacturer did not provide the information requested by the ERG in their priority questions B1
and B2, which concern alternative survival analyses from the CLEOPATRA trial data (see
Appendix 2). In addition, the manufacturer stated that these are not clarification questions, implying
that the ERG was thereby exceeding their brief. The manufacturer claims that the method of analysis
(alternative censoring definition) is ‘significantly flawed’, and also that any consideration by the ERG

of subgroups is ‘not legitimate’.

It is important to respond to these statements to demonstrate:

o that these matters fall within the scope of the ERG’s role in the STA process

o that the analyses requested are relevant to the Appraisal Committee’s consideration of the
available evidence for this STA

o that failure to provide the requested analyses has seriously impeded the ERG’s assessment of
the accuracy and robustness of the cost-effectiveness results presented by the manufacturer.

ERG s role
Unlike the NICE Multiple Technology Appraisal (MTA) process, the STA process does not involve
the independent academic group (ERG) in developing their own decision model. However, it does
require the ERG to comment on the robustness and accuracy of the submitted model and the data used
to populate the model, and where possible to carry out sensitivity analyses using the manufacturer’s
submitted model to indicate what they consider to be the most reliable estimate of cost-effectiveness.
Both survival and patient subgroups are explicitly included in the STA evidence submission template,
and the ERG is required to consider these matters alongside all other issues on which the

manufacturer is asked to submit evidence.
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Relevance of requested information
The sensitivity of time-to-event analyses to alternative assumptions, where these analyses provide key
data driving the decision model, is clearly within the remit of the ERG, and fully employed (where

available) in framing the ERG’s comments and conclusions.

Although the manufacturer commented in their submission on the issue of differential response to
treatment among subgroups arising from discussions with the EMA, they chose not to include any
facility in their model to permit exploration of this potentially important question in terms of relative
cost-effectiveness, and made no reference to subgroups in the cost-effectiveness section of their
submission. It is important for the ERG to consider and comment on this question, and a request for
information directly relevant to this matter is therefore wholly appropriate. Since subgroup differences
were sufficient to require careful consideration in terms of efficacy and safety by the EMA,* it is no

less important that they should also be considered in relation to cost-effectiveness.

Impact of non-provision of requested analyses

In the absence of the information requested in clarification questions B1 and B2, the ERG has been
unable to offer alternative interpretations of the PFS, OS, time to off treatment (TTOT) and post-
progression survival (PPS) trial results in relation to long-term projection of survival trends, as the
current data provided appear to suffer from systematic bias. The ERG is grateful for the additional
detail provided on the conversations held between the manufacturer and the regulator in relation to
subgroups, and the additional time-to-event information provided for subgroups, albeit not using the
method requested. As a consequence, the following sections of this report are able to discuss these
matters in broad terms,' but not to provide the Appraisal Committee with fully detailed economic

sensitivity analyses in relation to these central questions.

5.3.2 Robustness of time-to-event analyses

An important problem arises in analysis of time-to-event data from clinical trials because of the
common practice of censoring patient records when the trial is terminated before all patients have
experienced the target event (e.g. death). This censoring is usually based on the ‘last observation data’
rule, so that for a patient who is routinely seen every 6 months (say) and is not known to have died
when the trial is terminated (say 5 months after their last contact) will be counted as leaving the trial 5
months before the trial end. This has the effect of underestimating the time many patients were at risk
in the latter stages of the trial while still counting deaths right up to the termination date, so that the

mortality rate (deaths / time at risk) is artificially exaggerated.

Figure 7 uses a simple simulation to illustrate the consequences of using a ‘last observation date’ rule

for censoring patients still at risk when a trial closes. The simulation assumes that 1000 patients are
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recruited steadily into the study over a 9 month period, and then followed up for minimum of 9
months, being seen for assessment every 3 months. Eighteen months after the first enrolment the trial
was stopped and the data analysed according to two censoring rules. When all in-period events (e.g.
deaths) are reported, but at-risk periods are truncated at the end of the study, the hazard rate is
overstated in the latter part of the trial so that the Kaplan-Meier estimates become seriously biased in
the final part of the survival curve. This is because the ‘last observation’ rule is not uninformative, and
so violates a fundamental assumption of Kaplan-Meier estimation. A typical pattern of bias is seen
when the survival plot begins to drift lower than expected, and then suffers a sudden shift in trend at
the end of the observation period (downward ‘kink’). This is often more clearly seen as a strong
upward change in the slope of the hazard trend line in the cumulative hazard plot.

1.0

0.9
o Simulated trial closed at 18 months and censored at last observation date

0.8

X Simulated trial closed at 18 months and censored at data cutoff

0.7

0.6

Survival

0.5

0.4

0.3

0.2

0.1

0.0

0 3 6 9 12 15 18
Months from randomization

Figure 7 Simulated trial results comparing censoring at study cut-off date (18 months from
first recruitment) and censoring by last observation date.

For this reason the ERG requested re-analysis of all time-to-event CLEOPATRA® trial data used in
the manufacturer’s model, so that projective modelling could be carried out free from this important
source of bias, which can easily lead to misspecification of parametric survival models (such as
assuming non-linear trends are present when in fact the underlying trend is linear). Unfortunately the

manufacturer chose not to respond to this request.

Figure 8 compares the conventionally censored CLEOPATRA™ OS trial results with the long-term
survival analysis from the Munich Registry.*® After the initial trial period (about 300 days) the two
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arms of the trial follow separate long-term trends which are approximately linear. However from
about 1000 days onwards both trial cohorts show the same sudden increase in hazard (upward ‘kink”)
so that the placebo arm crosses the stable trend line of the Munich Registry data.*® This provides a
strong indication that the informative censoring has caused bias in the final section of the analysis of
CLEOPATRA™ data,"® and should not be used as the basis for projective modelling of survival.
Similar anomalies were detected in the PFS and TTOT Kaplan-Meier analyses. These problems can
only be resolved by rerunning the Kaplan-Meier analyses using the alternate censoring method
requested by the ERG.

1.2 4 |
—o=— Munich registry data |
= Pertuzumab+trastuzumab+docetaxel :
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Figure 8 Comparison of CLEOPATRA®® overall survival cumulative hazard data (censoring
at last observation date) with Munich registry data*®

5.3.3 Exploration of subgroups

The EMA* observed that patients with only non-visceral disease in the CLEOPATRA® trial (n=178)
appeared to gain much less benefit from use of pertuzumab, than did the larger visceral disease group
(n=630). Despite additional multivariate Cox regression analyses this difference persisted, and no
potential explanations have been offered. The manufacturer has suggested that the discrepancy may
be attributable to the smaller number of non-visceral patients and some differences between treatment

arms in baseline characteristics.
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Examination of the results of Kaplan-Meier analysis is instructive in considering this issue.
The cumulative hazard plot for PFS (Figure 9) indicates

Taken together, these findings su

Figure 9 Progression-free survival cumulative hazard plots for four patient subgroups
in the CLEOPATRA"® trial

If in future it is possible to identify patients belonging to

5.3.4 Modelling and projection of progression-free survival data

In the manufacturer’s base-case decision analysis, Kaplan-Meier analysis results are used directly up
to 35 months post-randomisation, and thereafter an exponential projection is applied to each trial arm.
The exponential parameters are calibrated by least squares minimisation against the Kaplan-Meier
results beyond 36 weeks for each arm. This approach leads to mean undiscounted PFS estimates of

Il months (pertuzumab) vs [l months (control), a gain of ] months favouring pertuzumab.

Although the ERG considers that the Kaplan-Meier data available are subject to serious bias, an
exploratory projective modelling exercise was undertaken to assess the sensitivity of the
manufacturer’s method of curve-fitting to alternative assumptions. In the light
of I ¢ ERG considered
that long-term hazard trends should only be estimated based on the segment of the trial data after 600
days. Moreover, it was observed that if the final data points showing evidence of serious bias (sudden
upward rise) are ignored, then the long-term trends appeared to follow simple near-linear trajectories.
On this basis the ERG fitted linear trend lines to estimate long-term linear hazard trends to each trial

arm and applied these to project PFS from day 600 onwards.

This approach yielded ERG exploratory PFS mean undiscounted estimates of [JJfij months
(pertuzumab) and [JJflij months (control), indicating a PFS gain of ] months favouring pertuzumab.
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Thus the ERG confirms that addition of pertuzumab to trastuzumab and docetaxel results in a clear

improvement in PFS, though the size of that improvement is subject to considerable uncertainty.

5.3.5 Modelling and projection of overall survival data

In the manufacturer’s base-case decision analysis [ of the estimated life extension occurs
in the post-progression health state, and ] of the discounted QALY gain occurs after
disease progression. However, it is clear from the Kaplan-Meier analysis of post-progression
survival data from CLEOPATRA' (Figure 10

Figure 10 Kaplan-Meier post-progression survival in the CLEOPATRA trial

This finding casts serious doubt over the eleven different parametric model formulations for
projecting long-term survival for both treatment arms included in the manufacturer’s decision model.

All these options involve long-term hazard trends which diverge so that the risk of death is greater in

the comparator arm. The finding that NS
|

Il This can only be implemented in the manufacturer’s model by overriding the parametric
projections with an option to apply the long-term mortality trend from the Munich registry study
equally in both arms of the decision model. The effect of this approach is to preserve the PFS gains
from use of pertuzumab while reducing the PPS gains from [JJfij months to less than | . As a
result, the estimated ICER is increased from [l per QALY gained to [ per QALY

gained.

It is not possible to substitute a reliable alternative OS projective formulation directly into the model,
because the manufacturer did not provide the revised Kaplan-Meier analyses requested by the ERG.
The use of the biased data in the later stages on the trial period (as discussed above), would seriously

impact on attempts to fit reliable long-term projective trends.

Probably the best method for arriving at a reliable estimate of OS benefits accruing from use of
pertuzumab is to use the most robust estimate of PFS and add to it a small adjustment arising from
any difference in the proportion of patients dying before disease progression
() ~ oolying this approach to the manufacturer’s base-case
results, reduces OS gain from more than [ months to [ months, reduces discounted QALY gain
from [ ltc Il and consequently increases the estimated ICER from || lloer QALY
gained to about £jJ i per QALY gained.

5.3.6 Minor issues

Estimation of utility values
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The manufacturer has employed the Lloyd* mixed methods utility model in a similar manner to its
use in the NICE appraisal of eribulin (TA250).“* However, there are some errors in the method of

calculation which tend to bias the estimation of utility values in favour of pertuzumab:

o a formula error results in a slight over-estimate of the utility value for the progressive disease
state (0.5 instead of the standard value of 0.4964)

e patient frequencies (proportions) for AEs have been used in the calculation of utility values
instead of binary figures (0 or 1). This is inaccurate in a logistic model where estimates
should be obtained separately for the states with and without each AE, and the results
subjected to weighted averaging outside of the mixed model

e in the estimation of utilities for PFS, utilities for the progressive disease state have been
erroneously included in the weighted average calculation

Table 34 Health state utility values using Lloyd*” mixed methods model and CLEOPATRA®®
trial data

Health state Manufacturer’s utility value ERG'’s utility value
Progression-free survival control arm

. . 0.7694 0.7864
(during docetaxel or paclitaxel)
Progression-free survival pertuzumab arm
(during docetaxel or paclitaxel) 0.7719 0.7827
Progression-free survival control arm

; 0.7767 0.7952

(after docetaxel or paclitaxel)
Progression-free survival pertuzumab arm
(after docetaxel or paclitaxel) 0.7854 0.7989
Progressed 0.5000 0.4964

The differences in estimated utility values are shown in Table 34. Applying the ERG estimates
increases the base case ICER by ] per QALY gained.

Chemotherapy acquisition costs

Treatments with doses calculated according to individual body weight (trastuzumab) or according to
BSA (docetaxel and paclitaxel) were calculated using the body measurements of all patients in the
CLEOPATRA® trial, and an average cost calculated for each drug. However, CLEOPATRA® is a
multi-national clinical trial with patients entered from centres in four continents. An analysis of
patient characteristics by region indicates wide differences in body weight and size, ranging from
Asians with an average weight of 57.0 kg and BSA of 1.55 m? to North Americans with mean weight
of 74.0 kg and BSA of 1.77m% The ERG considers that using the average characteristics of the whole
CLEOPATRA? trial is likely to underestimate the doses that would be required for UK patients. The
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ERG has re-estimated chemotherapy acquisition costs using published survey estimates for England
and Wales.*® In addition, the ERG has employed two methods based on using either the latest BNF
unit costs of generic medications, or the latest surveyed average NHS contract prices for November
2102 (eMIT>).

Table 35 indicates that the manufacturer’s estimates for trastuzumab are 5% to 6% lower than those of
the ERG. The manufacturer does not offer estimates based on the BNF list prices for generic products,
and uses eMIT>* prices which differ somewhat from the latest NHS negotiated prices.

The impact of these alterations on the cost-effectiveness of pertuzumab are quite small, only
increasing the ICER by [JJli| (BNF prices) or [JJll(eMIT* prices) per incremental QALY gained.

Table 35 Chemotherapy acquisition cost per dose

Drug Roche Base Case ERG BNF prices ERG eMIT* prices
Pertuzumab (loading) £4790

Pertuzumab (maintenance) £2395

Trastuzumab (loading) £1638.17° £1744.93

Trastuzumab (maintenance) £1284.72° £1359.55

Docetaxel £33.81° £760.49 £39.37
Paclitaxel £20.58°% £346.42 £12.58

BNF=British National Formulary; eMIT=Electronic Market Information Tool
2Values presented in the table are derived from the model, these differ slightly to those reported in the MS*

Chemotherapy administration costs

The ERG has reviewed the figures for the costs of chemotherapy administration in the manufacturer’s
model, and concluded that these have been overestimated. Revised estimates have been calculated
using the most recent NHS Reference Costs for 2011/12.%° Weighted average costs are used across the
different modes of administration (day case / out-patient / other), and classifying a single infusion as
‘simple parenteral chemotherapy’, and multiple infusions at a single session as ‘more complex’. In

addition, the ERG has identified that pharmacy costs should apply to each infusion in a single session.

The effect of these changes is to reduce the costs of administration and to reduce the base-case ICER

by IlQALY.

Duration of chemotherapy
The manufacturer’s decision model offers two options for estimating the duration of treatment (and

therefore the cost of treatment): the time from the beginning of the trial until disease progression
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(PFS), or until the date of last treatment (TTOT). The former does not allow for patients and clinicians
to decide to discontinue treatment for other reasons prior to disease progression. The ERG agrees with
the manufacturer that the use of TTOT is fully justified in the base-case scenario, and more accurately

reflects normal clinical practice.

Dosing variations for docetaxel

The CLEOPATRA® trial protocol allows the dose of docetaxel to be varied by investigators from the
standard dose of 75mg/m? upwards to 100mg/m? or downwards to 55mg/m?. The decision model
estimates the cost of docetaxel according to the standard level (75mg/m?). The ERG asked for further
information on doses received by cycle, and this indicates that the overall average of doses received is
only slightly different from the standard level (77.1mg/m? in pertuzumab patients and 74.3mm/m? in
placebo patients). In view of the low price of generic docetaxel, the ERG considers these differences

to be insignificant.

Adverse events and related costs

The proportion of patients experiencing AEs in the CLEOPATRA™ trial CSR* do not appear to
correspond to those shown in the MS* and submitted model. For example, Table 30 of the MS* shows
Grade 3/4 febrile neutropenia in 7.14% of patients in control arm and in 13.43% in the pertuzumab
arm (corresponding to 28 and 56 patients respectively). However, Table 66 of the 2011 CSR* shows

only [ GG :ticnts with Grade 3/4 febrile neutropenia (the 2012 CSR*

did not contain the corresponding table of febrile neutropenic infection events).

The selected NHS reference cost™

for febrile neutropenia is for elective admissions costing on
average £10,799 for a mean stay of 8.17 days. A more realistic option would be to use the non-
elective unit cost of £4,384 (mean stay 5.55 days). The ERG also has concerns over the
appropriateness of other unit costs for AEs in the manufacturer’s model. However, in the base-case
analysis AEs contribute less that | of the overall incremental cost, so that if it were possible to obtain
more reliable information on the cost of AEs this is not likely to alter the size of the estimated ICER

noticeably.

Probability sensitivity analysis coding error

A coding error has been detected in the manufacturer’s model which affects the calculation of PSA
results when exponential survival functions are used to project trial PFS and OS data. The single
parameter governing the exponential function refers to an empty spreadsheet cell resulting in all PSA
iterations taking the same erroneous parameter value of one. As a consequence PSA results reported

by the manufacturer for exponential projection scenarios are unreliable.
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5.3.7 Impact on the ICER of analysis by ERG

Table 36 shows the effect on the estimated ICER for use of pertuzumab of each of the model
amendments considered appropriate by the ERG. The three cost and utility changes have only a minor
impact, whereas changing the method of projecting OS to more closely reflect the finding that
.|
I a5 more than a minor impact. It has not been possible to implement accurate survival
estimates due to the limitation of the trial data available to the ERG. However, the use of long-term
mortality trends from the Munich Registry data*® provide a very good approximation and provide a
realistic scenario
. Overall, the
ERG considers that a revised ICER of £} Jlllper QALY gain best reflects the cost-effectiveness
of pertuzumab use in this population.

Pertuzumab in combination with trastuzumab and docetaxel for the treatment of HER2-positive metastatic breast cancer
Single Technology Appraisal: Evidence Review Group Report
Page 68 of 78





Table 36 Revised cost and outcome effects of ERG model amendments relative to the manufacturer’s original base case analysis

Trastuzumab + docetaxel Pertuzumab + trastuzumab + docetaxel Incremental
Adjustment Therapy | Other Survival QALYs | Therapy Other Survival QALYs | Survival Cost QALYs | ICER ICER
cost costs (months)? cost costs (months)? (months)? (E/QALY) | change
Original Base case [ | [ | | I Il | [ | | 0.833 [ 1
ERG utility values [ [ (| | Il N | [ | ] 0.828 ] I
ERG drug prices [ [ [ I Il | [ | ] 0.833 ] I
ERG chemo admin costs [ [ [ I Il [ [ [ ] 0.833 ] [
Munich survival estimates [ [ | | Il | [ | ] 0.432 I
Revised base case
including all amendments [ | [ | | | Il | [ | | 0.430 Il

ICER=incremental cost-effectiveness ratio; QALY=quality adjusted life year
& survival is undiscounted, all other figures are discounted
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6 END OF LIFE

There is no case put forward in the MS' to consider this treatment within the NICE End of Life

criteria
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7 OVERALL CONCLUSIONS

The currently available clinical data indicates that the addition of pertuzumab to the treatment
regimen of trastuzumab and docetaxel in this patient population provides improved PFS. Overall

survival data are not mature and modelling of the currently available data is limited.

The manufacturer presents a base—case ICER of [Nl rer QALY gained. The evidence
presented in the MS" includes a PSA that demonstrates that pertuzumab compared with control has a

0% probability of being cost-effective at a willingness-to-pay of £30,000 per QALY gained.

Analysis of the trial data show that
|
unlike the estimates given in the manufacturer’s base case. When this anomaly is corrected, the
estimated ICER increases substantially. Model amendments made by the ERG (predominately related
to OS) provide a revised ICER of |l per QALY gained, which best reflects the cost-
effectiveness of pertuzumab use in this population.
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Appendix 1: Assessment of the risk of bias

Study question

Manufacturer response with reasoning

ERG comment

Was randomisation carried out appropriately?

Yes. After written consent was obtained and eligibility established,
the study site obtained the patient’s identification number and
randomisation to treatment arm from the interactive voice response
system. A complete block randomisation scheme was applied to
achieve balance in treatment assignment within each of the eight
strata, as defined by prior treatment status (de novo vs prior
adjuvant or neoadjuvant therapy) and region (Europe, North
America, South America and Asia)

Agree

Was the concealment of treatment allocation
adequate?

Yes. A double-blind placebo control was used to minimise any bias.

The ERG agrees with the response but not the

reasoning. The manufacturer’s response to the ERG’s
clarification letter specified patients were allocated via

an interactive voice response system, hence
adequate treatment allocation

Were the groups similar at the outset of the Yes. The patient demographics and characteristics were generally Agree
study in terms of prognostic factors, for well balanced in both arms of the study. However there were
example, severity of disease? slightly fewer people in the placebo arm with an ECOG

performance status of 0 indicating a slightly worse performance

status in the placebo arm
Were the care providers, participants and Yes. The study was designed as ‘double-blind’. A placebo control Agree
outcome assessors blind to treatment was used to minimise bias in the assessment of disease response
allocation? If any of these people were not and adverse event reporting. Additionally the use of an
blinded, what might be the likely impact on the Independent Review Facility to assess the primary endpoint of the
risk of bias (for each outcome)? study further minimised the risk of bias
Were there any unexpected imbalances in No. There were no unexpected imbalances in drop outs Agree
drop-outs between groups? If so, were they
explained or adjusted for?
Is there any evidence to suggest that the No. There is no evidence to suggest this Agree ?
authors measured more outcomes than they
reported?
Did the analysis include an intention-to-treat Yes. Efficacy analyses were conducted on the intention to treat Agree

analysis? If so, was this appropriate and were
appropriate methods used to account for
missing data?

population. Safety analyses were conducted on people who
received at least one dose of study medication

%1t is evident the manufacturer has been required to conduct a number of exploratory analyses which were not pre-specified, whether all were presented is not known with certainty
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Appendix 2, clarification questions B1 and B2

The following two questions were included in the clarification letter sent to the manufacturer:

B1.

B2.

Priority Question: Please provide full Kaplan-Meier analysis results (see SAS
output table for example below) showing Kaplan-Meier survival estimates at each
event time, for each treatment arm in the CLEOPATRA®® trial for Overall Survival
(OS), Progression-Free Survival (PFS), Time to Off Treatment (TTOT) and Post-
Progression Survival (PPS). These analyses should use the May 2012 data-cut-off,
be based on investigator assessments of disease progression, and any patient still at
risk at the date of data-cut should be censored at the date of data-cut-off, not the
date of last contact/assessment.

Priority Question: Please provide full Kaplan-Meier analysis results (see SAS
output table for example below) showing Kaplan-Meier survival estimates at each
event time, for each treatment arm in the CLEOPATRA® trial, by the following sub-
groups:

a) Patients with visceral disease
b) Patients with non-visceral disease

The same analyses for OS, PFS, TTOT and PPS should be carried out as for
Question B1 (i.e. using same definition of disease progression, same data-cut-off and
censoring rule).
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ERG response to factual errors identified by the manufacturer (please also see erratum document)

Issue 1 [l \CERs

Description of problem

Description of
proposed
amendment

Justification for
amendment

The results of the
ERG'’s alternative
analysis should be
redacted.

ERG response

The ERG notes that it can only consider data as
resented in the submission






ERG response to factual errors identified by the manufacturer (please also see erratum document)

Issue 2 Page 60

Description of problem

Description of proposed
amendment

Justification for
amendment

ERG response

Page 60 of the ERG report
states that ‘any consideration by
the ERG of subgroups is ‘not
legitimate’. This is not correct.
The clarification letter states
that the KM data for patients
with non-visceral disease (NVD)
has been requested....Given
our previous experience with
LRiG we anticipate that this will
form the basis of a de novo cost
effectiveness analysis in this
group....we do not believe this
to be legitimate’.

Change sentence to ‘the
forming of a de novo cost
effectiveness analysis
using the KM data
requested by the ERG
during the clarification
guestions is not
legitimate’.

This statement notes that
‘any consideration by the
ERG of subgroups is not
legitimate’. This does not
correspond to what is written
in the clarification response.
The clarification refers to the
forming of a de novo cost
effectiveness analysis which
includes the KM data
requested.

The ERG has revised the text (new text added
is in red font and underlined):

Original text :
The manufacturer claims that the method of

analysis (alternative censoring definition) is
‘significantly flawed’, and also that any
consideration by the ERG of subgroups is ‘not
legitimate’.

Revised text:

The manufacturer claims that the method of
analysis (alternative censoring definition) is
‘significantly flawed’, and also that
consideration by the ERG of the impact of
specified subgroups on modelled estimates of
cost-effectiveness is ‘not legitimate’.






ERG response to factual errors identified by the manufacturer (please also see erratum document)

Issue 3 Page 63

Description of problem

Description of proposed
amendment

Justification for
amendment

ERG response

Page 63 of the ERG report
notes that ‘no potential

explanations have been offered’

when referring to the efficacy of
pertuzumab in people with non-
visceral disease in
CLEOPATRA. This is incorrect,
Roche offered explanations, of
which some are contained in
the sentence that followed in
the ERG report.

Delete sentence.

This sentence states that
Roche did not provide
explanations. This is incorrect
and contradicts the following
sentence in the ERG report.

The ERG has revised the text (new text added
is in red font and underlined):

Original text:
Despite additional multivariate Cox regression

analyses this difference persisted, and no
potential explanations have been offered.

Revised text:

Despite additional multivariate Cox regression
analyses this difference persisted, and no
potential biological explanations have been
offered.






ERG response to factual errors identified by the manufacturer (please also see erratum document)

Issue 4 Page 65

Description of problem

Description of proposed
amendment

Justification for
amendment

ERG response

Page 65 of the ERG report
states that ‘In the
manufacturer’s base-case
decision analysis, Kaplan-Meier
results are used directly up to
35 months post-randomisation,
and thereafter an exponential
projection is applied to each
arm’. This is incorrect, as
exponential projection is applied
at different time points in each
arm. This is to reflect the fact
that by incorrectly having the
same break point (month 35) in
both arms, such an analysis
would be using trends observed
in the higher risk group to
inform the extrapolation of the
lower risk group. This explains
why the mean duration of PFS
is the same for the control arm
in the ERG analysis and the
Roche analysis, whereas the
mean duration is different in the
intervention arm.

Please refer to the page 50 of
the ERG report which states

The description of the
manufacturer’s model
should be consistent with
the explanation provided
on page 50 of the ERG
report. It should also be
noted that as a result of
randomisation, the
proportion of patients who
are at lower risk will be the
same in both arms.
Because duration of PFS
is longer in the
pertuzumab arm, the
subgroup of patients who
have a lower risk will
progress later on in the
pertuzumab arm
compared with the control
arm. It is therefore
incorrect to use the same
segment of trial data in
both arms (600 days
onwards) — this is because
the pertuzumab arm
analysis will use the higher
risk group to inform the

The ERG report contains a

factual error and contradicts
what is stated in page 50 of
the ERG report.

The ERG has revised the text as follows (the
new text added is underlined):

Original text:
In the manufacturer’s base-case decision

analysis, Kaplan-Meier analysis results are
used directly up to 35 months post-
randomisation, and thereafter an exponential
projection is applied to each trial arm. The
exponential parameters are calibrated by least
squares minimisation against the Kaplan-Meier
results beyond 36 weeks for each arm. This
approach leads to mean undiscounted PFS
estimates of [J§ months (pertuzumab) vs [}
months (control), a gain of [} months favouring
pertuzumab.

Revised text:

In the manufacturer’s base-case decision
analysis, Kaplan-Meier analysis results are
used directly up to 27 months (pertuzumab)
and 35 months (control) post-randomisation. A
common long-term exponential projection is
applied to both arms from 32 months
(pertuzumab) or 35 months (control). A
separate exponential trend is used in the
pertuzumab arm in the period between 27 and






ERG response to factual errors identified by the manufacturer (please also see erratum document)

that ‘the model uses
investigator assessed
progression data...until week
117 in the pertuzumab arm and
until week 152 in the control

arm.

extrapolation of the lower
risk group in that arm.

32 months. This approach leads to mean

undiscounted PFS estimates of [ months
ertuzumab) vs [ months (control), a gain of
months favouring pertuzumab.
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The manufacturer identified four issues in relation to factual errors in the original ERG report. This
resulted in minor changes to the ERG report. The pages of the report affected are presented here. Text

that remains unaltered is greyed out.
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5.3 Critique of manufacturer’s decision model

The manufacturer claims that the method of analysis
(alternative censoring definition) is ‘significantly flawed’, and also that consideration by the ERG of

the impact of specified subgroups on modelled estimates of cost-effectiveness is ‘not legitimate.
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5.3.3 Exploration of subgroups

Despite additional multivariate Cox regression analyses this difference persisted, and no

potential biological explanations have been offered.
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5.3.4 Modelling and projection of progression-free survival data

In the manufacturer’s base-case decision analysis, Kaplan-Meier analysis results are used directly up
to 35 months (pertuzumab) and 27 months (control) post-randomisation. A common long-term
exponential projection is applied to both arms from 32 months (pertuzumab) or 35 months (control).
A separate exponential trend is used in the pertuzumab arm in the period between 27 and 32 months.
This approach leads to mean undiscounted PFS estimates of [l months (pertuzumab) vs ||}
months (control), a gain of [ months favouring pertuzumab.
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