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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Trastuzumab emtansine for treating HER2-positive,
unresectable locally advanced or metastatic breast cancer
after treatment with trastuzumab and a taxane

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.

Key issues for consideration

Clinical effectiveness evidence

e Treatment pathway

— The manufacturer stated that, in clinical practice, trastuzumab emtansine is
likely to be used as a second-line treatment for HER2-positive, unresectable
locally advanced or metastatic breast cancer. Where in the treatment pathway
of the disease does the Committee consider trastuzumab emtansine is likely to
be used?

— Most patients in the clinical trials of trastuzumab emtansine received treatment
as third or subsequent line. Does the Committee consider the data from these
trials appropriate for the place in therapy in which trastuzumab emtansine is
likely to be used?

— What would be the key comparators for trastuzumab emtansine in clinical
practice?

e Generalisability of the trials for trastuzumab emtansine
— The ERG indicated that, in EMILIA and TH3RESA, not all patients received

prior treatment according to UK practice, and 0% and 6.2% of patients,
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respectively, had an ECOG performance status of 2, while in clinical practice
around one third of patients would have an ECOG performance status of 2.
Does the Committee consider the results from EMILIA and TH3RESA
generalisable to UK clinical practice?

— Some patients may now receive pertuzumab in combination with trastuzumab
and a taxane for the first-line treatment of metastatic disease. Are the trial data
equally applicable to these patients?

e Mixed treatment comparison

— The ERG noted that the clinical trials used in the mixed treatment comparison
differed for: prior taxane therapy, whether or not the outcome assessors were
blinded to the intervention the patient had received, the criteria used to assess
disease progression, and the sites of disease metastases in patients. Does the
Committee consider the trials comparable for the purpose of performing a
mixed treatment comparison?

— The manufacturer performed the mixed treatment comparison using a fixed-
effect model, which assumed no between-trial heterogeneity. The ERG
considered that between-trial heterogeneity was likely to exist and repeated the
analysis using a random-effect model. Which analysis does the Committee
prefer?

¢ In its cost-effectiveness analysis, the manufacturer assumed that vinorelbine and
trastuzumab plus vinorelbine were clinically equivalent to capecitabine and
trastuzumab plus capecitabine, respectively. Does the Committee consider this

assumption clinically plausible?

Cost-effectiveness evidence

e The clinical evidence from EMILIA (on which the cost-effectiveness analysis was
based) included patients receiving treatment as first (12%), second (36%), or third
or subsequent (52%) line for their metastatic disease. Is this evidence appropriate
to answer the cost-effectiveness question?

e The manufacturer explored a range of methods to extrapolate progression-free
survival and overall survival in the model. These included fitting parametric

functions to the entire survival curves, and using Kaplan-Meier data directly
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combined with parametric functions fitted to parts of the curves. What is the
Committee’s view on the most appropriate method of extrapolation?

The manufacturer calculated drug doses based on the average body weight of
patients in EMILIA (this assumed that all patients receive the same dose of the
treatment). The ERG stated that drug doses should be based on a distribution of
body weight rather than an average because patients’ weight varies, and so does
the combination of vial sizes patients would receive to administer the drug
efficiently. What is the Committee’s view on the appropriate assumptions to model
drug doses?

The ERG did not consider the manufacturer’s sensitivity analyses to have
adequately characterised the uncertainty in the model. What is the Committee’s
view on the robustness of the manufacturer’'s model?

What does the Committee consider to be the most relevant and plausible ICER?

Does trastuzumab emtansine fulfil the end-of-life criteria?

Background: clinical need and practice

1.1 Breast cancer is a common malignant disease accounting for

approximately 30% of all new cancers in women. A breast lump is often
the first symptom of breast cancer. In locally advanced breast cancer, the
cancer has not spread to other parts of the body but may be bigger than
5 cm across, growing into the skin or muscle of the chest, or may be
present in proximate lymph nodes. Metastatic breast cancer (also called
secondary breast cancer) describes a cancer that has spread to other
parts of the body, such as the liver or bones.

1.2 A number of prognostic factors are taken into account when deciding on

treatment options. One of these is the human epidermal growth factor
receptor 2 (HER2) status. Human epidermal growth factor occurs naturally
in the body, and it can stimulate the breast cancer cells to divide and grow
when it attaches itself to the HER2 on breast cancer cells. The HER2 level
of the cancer cells is scored from O to 3+. Breast cancers that have a

HER2 score of 3+ are termed ‘HER2-positive’ and tend to be more

National Institute for Health and Care Excellence 3 0f 43

Premeeting briefing — HER2-positive, unresectable locally advanced or metastatic breast cancer:
trastuzumab emtansine

Issue date: March 2014





1.3

1.4

2.1

CONFIDENTIAL

aggressive than other types of breast cancers. Approximately 20% of all

breast cancers are HER2 positive.

In 2010, 41,259 women in England were diagnosed with breast cancer.
Approximately 5% of women initially presenting with breast cancer have
locally advanced or metastatic disease. The risk of developing breast
cancer increases with age, with over 80% of newly diagnosed women
being older than 50 years. It is expected that 85% and 77% of women with
breast cancer will survive their disease for 5 and 10 years from the time of

diagnosis respectively.

The aim of treatment for locally advanced or metastatic breast cancer is to

prolong survival and maintain a good quality of life. Advanced breast

cancer: diagnosis and treatment (NICE clinical guideline 81) recommends

first-line treatment with an anthracycline-based chemotherapy regimen. If
anthracyclines are unsuitable, docetaxel monotherapy should be
considered according to the guideline. Trastuzumab in combination with
paclitaxel is recommended 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 (NICE technology appraisal guidance 34). After

disease has progressed on trastuzumab, patients may receive non-
targeted therapies such as capecitabine or vinorelbine, which can be
combined with continued trastuzumab therapy if disease progression is

within the central nervous system alone (NICE clinical guideline 81).

Lapatinib is a HER2-targeted treatment, which is licensed in combination

with capecitabine for use at this stage in the treatment pathway.

The technology

Trastuzumab emtansine (Kadcyla, Roche) is an antibody-drug conjugate
consisting of trastuzumab linked to maytansine, which is a cytotoxic
agent. Because the antibody targets HER2, and HER?2 is overexpressed

in breast cancer cells, the conjugate delivers the toxin directly to the
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cancer cells. Trastuzumab emtansine, as a single agent, has a UK
marketing authorisation ‘for the treatment of adult patients with HER2-
positive, unresectable locally advanced or metastatic breast cancer who
previously received trastuzumab and a taxane, separately or in

combination. Patients should have either:

e received prior therapy for locally advanced or metastatic disease, or
e developed disease recurrence during or within 6 months of completing

adjuvant therapy.’

Trastuzumab emtansine is administered intravenously. The recommended
dose of trastuzumab emtansine is 3.6 mg/kg body weight administered
every 3 weeks (21-day cycle). Patients should be treated until the disease

progresses or unacceptable toxicity occurs.

The summary of product characteristics lists the following adverse
reactions for trastuzumab emtansine: increase in serum transaminases,
left ventricular dysfunction, infusion-related reactions, hypersensitivity
reactions, decreased platelet counts, an immune response to trastuzumab
emtansine, and reactions secondary to the accidental administration of
trastuzumab emtansine around infusion sites. For full details of adverse
reactions and contraindications, see the summary of product

characteristics.

Trastuzumab emtansine costs £1641.01 per 100 mg vial and £2625.62
per 160 mg vial (excluding VAT; manufacturer’s submission). The
manufacturer estimated an average cost of a course of treatment with
trastuzumab emtansine of £90,831 (excluding administration costs). 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 trastuzumab emtansine
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within its licensed indication for the treatment of unresectable locally
advanced or metastatic HER2-positive breast cancer after treatment with

trastuzumab and a taxane.

Final scope issued by Decision problem addressed in
NICE the submission

Population

People with HER2-positive, unresectable advanced or metastatic
breast cancer whose disease has progressed after treatment with
trastuzumab and a taxane.

Intervention Trastuzumab emtansine

Comparators e lapatinib in combination with capecitabine

e capecitabine

e vinorelbine

e trastuzumab in combination with capecitabine
e trastuzumab in combination with vinorelbine

Outcomes

The outcome measures to be considered include:
e progression free survival

e overall survival

e adverse effects of treatment

e health-related quality of life.

3.2

The manufacturer indicated that, courtesy of the Cancer Drugs Fund,
patients with HER2-positive, unresectable locally advanced or metastatic
breast cancer in England may receive pertuzumab plus trastuzumab plus
docetaxel as first-line treatment, lapatinib plus capecitabine as second-
line treatment, and capecitabine or vinorelbine as third-line treatment. The
manufacturer noted that this differs from the treatment pathway
recommended by NICE in which patients receive trastuzumab plus
paclitaxel first line, and capecitabine or vinorelbine (with or without
trastuzumab) second and third line. Of patients who receive second-line
treatment in clinical practice, the manufacturer estimated that 41% receive
lapatinib plus capecitabine and 13% receive trastuzumab plus
capecitabine. In the third-line setting, the manufacturer considered that
lapatinib plus capecitabine is also the most routinely used regimen (27%
of patients) followed by vinorelbine. The manufacturer envisaged that

trastuzumab emtansine would be used in patients with HER2-positive
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metastatic breast cancer who received 1 treatment for their disease (that
is, second line), or whose disease relapsed during, or within 6 months
after completing, adjuvant therapy, thus principally displacing lapatinib

plus capecitabine.

4 Clinical-effectiveness evidence

4.1 The manufacturer’s systematic review of clinical evidence identified 2
relevant randomised controlled trials (RCTs) for inclusion in its
submission: EMILIA and TH3RESA. Both trials were international,
phase Ill, randomised, open-label trials evaluating the safety and efficacy
of trastuzumab emtansine (3.6 mg/kg every 3 weeks) for HER2-positive,
unresectable, locally advanced or metastatic breast cancer (table 1).
EMILIA compared trastuzumab emtansine with lapatinib plus
capecitabine, and TH3RESA compared it with treatment of physician’s
choice (defined in section 4.3). At the time of the manufacturer’s
submission to NICE, both trials were ongoing. The manufacturer used 4
additional RCTSs, together with EMILIA, to perform a mixed treatment
comparison between trastuzumab emtansine and the other comparators
listed in the scope (that is, an analysis combining direct and indirect

evidence for particular pairwise comparisons).
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Table 1 Summary of the methodology of EMILIA and TH3RESA

EMILIA (n=991)

TH3RESA (n=602)

Location 213 sites worldwide 250 sites worldwide
Design Phase IIl, randomised, open-label

Status Ongoing

Expected duration of | 51 months 26 months

follow-up

Population Patients with unresectable, Patients with HER2-positive
locally advanced or metastatic unresectable, locally advanced
HER2-positive breast cancer or metastatic breast cancer
that has progressed after whose disease progressed after
trastuzumab and a taxane. at least 2 HER2-targeted
regimens, including trastuzumab
and lapatinib, and a taxane.
Intervention Trastuzumab emtansine (n=495) | Trastuzumab emtansine (n=404)
Comparator Lapatinib plus capecitabine Treatment of physician’s choice

(n=496)

(n=198):

¢ single-agent chemotherapy
e hormonal therapy or

e HERZ2-targeted therapy.

A maximum of 2 agents was
allowed.

Primary outcomes

e PFS (assessed by
independent review

e OS

e PFS (assessed by study
investigators)

e OS

Analyses in MS

PFS

1 primary analysis

1 primary analysis

0sS

2 interim analyses

1 interim analysis

Key differences
between inclusion
criteria

Baseline Oto1l Oto 2

ECOG PS

Prior therapies | None: 12%, 1 therapy: 36%, 2 or | 2 therapies: 35%, 3 therapies:
for LABC or more therapies: 52% 36%, 4 or more therapies: 29%
MBC

PFS, progression-free survival; OS, overall survival; MS, manufacturer’'s submission; ECOG
PS, Eastern Cooperative Oncology Group performance status; LABC, locally advanced
breast cancer; MBC, metastatic breast cancer

Source: Manufacturer’'s submission

4.2

Eligible patients in EMILIA had documented progression of unresectable,

locally advanced or metastatic HER2-positive breast cancer previously

treated with trastuzumab, alone or in combination with another agent, and
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a taxane, alone or in combination with another agent. The trial’s inclusion

criteria stipulated that disease progression must have occurred:

e during or after at least 1 line of therapy for locally advanced or
metastatic disease, or
e within 6 months after completing adjuvant therapy for early-stage

disease.

Patients were randomised in a 1:1 ratio to trastuzumab emtansine (n=495)
or lapatinib plus capecitabine (n=496). More than 50 patients were
randomised from the UK. Stratification factors were geographical region
(United States, Western Europe, or other), the number of prior
chemotherapy regimens for unresectable, locally advanced or metastatic
disease (0 or 1 versus more than 1), and disease involvement (visceral
versus non-visceral). Dose delays, reductions, and discontinuations were
allowed when toxic effects occurred, as defined in the study protocol. The
study investigators and an independent review committee assessed the
tumour at baseline and every 6 weeks thereafter until disease progressed
according to the investigators’ assessment. Patients continued to receive
study treatment until investigators established disease progression or

unmanageable toxic effects developed.

TH3RESA enrolled patients with HER2-positive unresectable, locally
advanced or metastatic breast cancer whose disease progressed after at
least 2 HER2-targeted regimens, including trastuzumab and lapatinib, and
a taxane. Disease progression must have occurred on both trastuzumab-
and lapatinib-containing regimens (unless the patient was intolerant to
lapatinib). Patients were randomised 2:1 to trastuzumab emtansine
(n=404) or treatment of physician’s choice (h=198), which could be any of

the following:

¢ single-agent chemotherapy
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e hormonal therapy as a single agent (for example, tamoxifen or an
aromatase inhibitor) or a dual agent (for example, an aromatase
inhibitor plus a luteinizing hormone-releasing hormone agonist)

e HERZ2-targeted therapy alone (for example, trastuzumab or lapatinib) or
in combination with 1 of the following:

— another HER2-targeted therapy (for example, trastuzumab plus
lapatinib)
— single-agent chemotherapy (for example, lapatinib plus capecitabine)

— single-agent hormonal therapy (for example, lapatinib plus letrozole).

Patients randomised to treatment of physician’s choice could switch to
trastuzumab emtansine when their disease progressed. This was allowed

after results from EMILIA were published.

The co-primary efficacy end points in both EMILIA and TH3RESA were
progression-free survival and overall survival. In EMILIA, progression-free
survival was assessed by independent review (progression-free survival
assessed by study investigators was a secondary end point), and in
TH3RESA, it was assessed by study investigators. Progression-free
survival was defined as the time from randomisation to disease
progression or death from any cause. The independent review committee
in EMILIA and the study investigators in TH3RESA assessed disease
progression based on Response Evaluation Criteria in Solid Tumours
(RECIST). Overall survival was defined as the time from randomisation to
death from any cause. Pre-specified secondary end points in both trials
included objective response rate, duration of response, and time to
symptom progression, which in EMILIA, was used as a proxy for health-
related quality of life. TH3RESA collected EQ-5D utility data.

Patients with an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1 were eligible for inclusion in EMILIA.
TH3RESA enrolled patients with an ECOG performance status of 0, 1 or 2
(6.2% of the trial's population had an ECOG performance status of 2). For
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patients randomised to trastuzumab emtansine in EMILIA, the median age
was 53 years, 99.8% were female, and 57% had oestrogen- or
progesterone-receptor-positive disease. Approximately 70% of patients in
EMILIA and TH3RESA had visceral disease. EMILIA included patients
whose disease progressed on trastuzumab and a taxane in any breast
cancer setting. Because of this, patients received study treatment either
as first (12%), second (36%), or third or subsequent (52%) line for locally
advanced or metastatic disease. In contrast, patients in TH3RESA had
previously received, on average, 4 lines of therapy for locally advanced or
metastatic disease. The manufacturer stated that, overall, patient and
disease characteristics at baseline were well balanced between study
groups in EMILIA and TH3RESA.

The primary analysis of progression-free survival and the first interim
analysis of overall survival were performed after 508 patients had had
independently assessed disease progression (14 January 2012), as
specified in EMILIA’s study protocol. A second interim analysis of overall
survival was performed 6 months later at the request of regulatory
authorities (31 July 2012). The final analysis of overall survival is to be
performed when 632 patients have died (not yet reached). For TH3RESA,
the manufacturer presented the primary analysis of progression-free
survival and 1 interim analysis of overall survival, which were performed at
the same time (data cut-off date: 11 February 2013). All efficacy end
points in EMILIA and TH3RESA were assessed in the intention-to-treat
population (that is, in all patients randomised at baseline). Patients in
TH3RESA who initially received treatment of physician’s choice but then
switched to trastuzumab emtansine were included in the analyses as

originally randomised.

In EMILIA, the median duration of follow-up was 13 months at the time of
the primary analysis of progression-free survival and the first interim
analysis of overall survival (14 January 2012). Of patients randomised to

trastuzumab emtansine and lapatinib plus capecitabine, 265 (54%) and
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304 (61%) had disease that progressed, respectively (figure 1). Treatment
with trastuzumab emtansine improved median progression-free survival
as assessed by independent review by 3.2 months (trastuzumab
emtansine: 9.6 months, lapatinib—capecitabine: 6.4 months), with a
hazard ratio stratified on randomisation factors of 0.65 (95% confidence
interval [CI] 0.55 to 0.77, p<0.001). Investigator-assessed progression-
free survival was similar (difference in median progression-free survival
3.6 months; hazard ratio [HR] 0.66, 95% CI 0.56 to 0.78).

Figure 1 Progression-free survival by independent review in EMILIA
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Source: Manufacturer’s submission, figure 5, page 94

4.8

When the second interim analysis of overall survival was performed (31
July 2012), the median duration of follow-up was 19 months. At that time,
149 (30%) and 182 (37%) patients randomised to trastuzumab emtansine
and lapatinib plus capecitabine respectively had died (figure 2).
Trastuzumab emtansine increased median overall survival by 5.8 months
(trastuzumab emtansine: 30.9 months, lapatinib—capecitabine: 25.1
months). The hazard ratio for overall survival was 0.68 (95% CI 0.55 to
0.85, p<0.001). Estimated 1-year survival rates were 85.2% in the

trastuzumab emtansine group compared with 78.4% in the lapatinib—
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capecitabine group, and rates at 2 years were 64.7% and 51.8% for the
trastuzumab emtansine group compared with the lapatinib—capecitabine

group respectively.

Figure 2 Second interim analysis of overall survival in EMILIA
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Source: Manufacturer’s submission, figure 8, page 97

4.9

In TH3RESA, a total of 44 patients (22.2%) had switched from treatment
of physician’s choice to trastuzumab emtansine after their disease
progressed. Of patients randomised to treatment of physician’s choice,
68.5% received chemotherapy plus trastuzumab, 10.3% received lapatinib
plus trastuzumab, 1.6% received hormonal therapy plus trastuzumab,
2.7% received chemotherapy plus lapatinib, and 16.8% received single-
agent chemotherapy. After 16 months of follow-up and 348 events
(trastuzumab emtansine: 219, treatment of physician’s choice: 129) of
investigator-assessed disease progression, median progression-free
survival was 6.2 months with trastuzumab emtansine and 3.3 months with
treatment of physician’s choice, a difference of 2.9 months (figure 3). This
was consistent with a hazard ratio of 0.53 (95% CI 0.42 to 0.66,
p<0.0001). The manufacturer also presented an analysis comparing

trastuzumab emtansine with trastuzumab-containing treatment of
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physician’s choice (that is, excluding treatments that did not contain
trastuzumab). This showed an increase in median progression-free
survival by 3.2 months with trastuzumab emtansine (HR 0.56, 95% CI
0.44 to 0.71).

Figure 3 Progression-free survival in TH3RESA
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Source: Manufacturer’s submission, figure 11, page 99

4.10 Median overall survival in the trastuzumab emtansine group of TH3RESA
had not been established by the time of the interim analysis (less than
50% of patients had died). The hazard ratio for overall survival (which
accounted for patients who switched treatment) was 0.55 (95% CI 0.37 to
0.83, p=0.0034), but the manufacturer did not consider it statistically
significant because it had not crossed the stopping boundary (that is, the
number of deaths that had accumulated at that time was not enough to
come to a conclusion about overall survival). For the Kaplan—Meier curve
for overall survival, see figure 15 on page 101 of the manufacturer’s
submission. A summary of the key results of EMILIA and TH3RESA is
presented in table 2.
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Table 2 Summary of the key results of EMILIA and TH3RESA

EMILIA TH3RESA
Trastuzumab Lapatinib + Trastuzumab Treatment of

emtansine capecitabine emtansine physician’s choice
PFS 9.6 6.4 6.2 3.3
(months) Difference: 3.2 Difference: 2.9

HR (95% CI) 0.65 (0.55 to 0.77) HR (95% CI) 0.52 (0.42 to 0.66)
0S 30.9 | 25.1 Not reached | 14.9
(months) Difference: 5.8 Difference: -

HR (95% CI) 0.68 (0.55 to 0.85) HR (95% CI) 0.55 (0.37 to 0.83)

PFS, progression-free survival; OS, overall survival

Source: Manufacturer’'s submission

411
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For the secondary end points in EMILIA, trastuzumab emtansine
increased objective response rate by 12.7% and prolonged the duration of
response by 6.1 months compared with lapatinib plus capecitabine.
Objective response rate also favoured trastuzumab emtansine in
TH3RESA, with a difference of 22.7% compared with treatment of
physician’s choice. The manufacturer stated that the other secondary end
points in TH3RESA were yet to be analysed.

Time to symptom progression was a proxy for health-related quality of life
in EMILIA. It was defined as the time from randomisation to the first
decrease of 5 points or more from baseline scores on the Trial Outcome
Index of the patient-reported Functional Assessment of Cancer Therapy—
Breast (FACT-B), which is scored from 0 to 92, with higher scores
indicating a better quality of life. Trastuzumab emtansine delayed time to
symptom progression by 2.5 months compared with the lapatinib plus
capecitabine (trastuzumab emtansine: 7.1 months, lapatinib—capecitabine:
4.6 months; HR 0.796, p=0.0121). Of patients treated with trastuzumab
emtansine and lapatinib plus capecitabine, 53.3% and 49.4% had a
clinically significant improvement in symptoms from baseline, respectively
(p=0.0842). TH3ERSA, which collected EQ-5D data, reported utility
values of 0.71 and 0.69 for patients who received trastuzumab emtansine

or treatment of physician’s choice, respectively.
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The manufacturer provided pre-specified subgroup analyses of EMILIA
and TH3RESA for progression-free survival and overall survival. It stated
that, in EMILIA, trastuzumab emtansine had a decreased effect on
progression-free survival in patients aged between 65 and 74 years and in
those with non-visceral or non-measurable disease. For patients who
received study treatment as first, second, or third or subsequent line, the
hazard ratios for overall survival were 0.61 (95% CI 0.32 to 1.16), 0.88
(95% CI1 0.61 to 1.27) and 0.62 (95% CI 0.46 to 0.84), respectively. The
manufacturer indicated that no subgroups are of particular clinical interest

for this appraisal.

Manufacturer’s mixed treatment comparison

4.14

The manufacturer performed a mixed treatment comparison between
trastuzumab emtansine and the other comparators listed in the scope
(capecitabine, vinorelbine, trastuzumab plus capecitabine, and
trastuzumab plus vinorelbine) because no head-to-head data were
available from RCTSs. It used the following RCTs, which it identified from a

review of the literature (figure 4):

e EMILIA

e CEREBEL: A phase lll, randomised, open-label trial comparing the
incidence of central nervous system metastases in patients with HER2-
positive metastatic breast cancer, treated with lapatinib plus
capecitabine or trastuzumab plus capecitabine. Patients must have
received either an anthracycline or a taxane in the adjuvant setting, and
they may or may not have received trastuzumab. Randomisation in
CEREBEL was stratified based on whether or not the patient had
received prior trastuzumab. For the mixed treatment comparison, the
manufacturer used the results of the subgroup that had received
trastuzumab.

e EGF100151: A phase Il randomised comparison of lapatinib plus
capecitabine with capecitabine alone in patients with HER2-positive,

locally advanced or metastatic breast cancer previously treated with

National Institute for Health and Care Excellence 16 of 43

Premeeting briefing — HER2-positive, unresectable locally advanced or metastatic breast cancer:
trastuzumab emtansine

Issue date: March 2014





CONFIDENTIAL

anthracycline-, taxane- and trastuzumab-containing regimens. Some
patients initially randomised to capecitabine alone switched to lapatinib
plus capecitabine. The manufacturer excluded those patients from the
analysis.

e Martin et al. (2011): A phase II, randomised, open-label study of
neratinib compared with lapatinib plus capecitabine for the second- or
third-line treatment of HER2-positive locally advanced or metastatic
breast cancer. Eligible patients had received up to 2 prior trastuzumab
regimens and a taxane. Martin et al. did not report results for overall
survival, so the manufacturer did not use this study for the analysis of
overall survival.

e GBG26: A phase Il study in patients with HER2-positive, advanced
breast cancer whose disease progressed during treatment with
trastuzumab in any breast cancer setting. In this study, the addition of
capecitabine to continued trastuzumab therapy was compared with

capecitabine alone.

Although TH3RESA provided a comparison of trastuzumab emtansine
with trastuzumab plus vinorelbine (one of the comparators in the scope)
received as a treatment of physician’s choice, the manufacturer did not
include TH3RESA in the analysis despite it being the only study that
would allow a comparison of trastuzumab emtansine with trastuzumab
plus vinorelbine. In response to clarification from the Evidence Review
Group (ERG), the manufacturer indicated that the treatment of physician’s
choice was determined after patients had been randomised and
considering each patient’s characteristics. The manufacturer explained
that, because of this, a comparison of trastuzumab emtansine with
trastuzumab plus vinorelbine separately would break the randomisation in

the trial and result in a biased comparison.
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Figure 4 Network of trials included in the mixed treatment comparison
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Source: Manufacturer’s submission, figure 17, page 122

4.15 The manufacturer undertook a qualitative, but not a statistical,
assessment of heterogeneity. It stated that the 5 included studies were
comparable for age, ECOG performance status, disease stage and the
number of sites with disease metastases. All studies included patients
previously treated with an anthracycline or a taxane: in 4 studies, 61% to
more than 99% of patients had received an anthracycline and 85% to
100% had received a taxane. Apart from CEREBEL, all other studies
included patients who had received trastuzumab, of whom 71% to 95%
received it in the metastatic setting. In GBG26, only 70% of patients had
received a taxane, but the manufacturer considered this proportion large
enough to include the study. The sites of disease metastases differed
between CEREBEL and the remaining studies because CEREBEL
excluded patients with brain metastases. The manufacturer stated that,
overall, CEREBEL and Martin et al. (2011) seemed more heterogeneous
than the other 3 trials. For CEREBEL, although the manufacturer used the
subgroup of patients who had received trastuzumab, an unknown

proportion of these patients could have received trastuzumab plus an
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anthracycline, which mismatches the population specified in the decision

problem. Furthermore, CEREBEL and Matrtin et al. were published as

conference proceedings with limited information on patient characteristics

at baseline. Because of this, the manufacturer presented the analysis with

and without these 2 studies.

4.16 The manufacturer performed the mixed treatment comparison from a

Bayesian perspective using a fixed-effect model (that is, a model that

assumes that all trials estimate exactly the same treatment effect and that

the variability between individual study results occurs by chance). It

derived progression-free survival and overall survival hazard ratios and

corresponding 95% credible intervals for each pairwise comparison that

was possible from the network of trials. The manufacturer also presented

results using the Bucher method for the analysis excluding CEREBEL and

Martin et al. for comparative purposes.

4.17 The trials used by the manufacturer allowed the comparison of

trastuzumab emtansine with capecitabine and with trastuzumab plus

capecitabine, but not with vinorelbine or with trastuzumab plus

vinorelbine. The results of the analysis are presented in table 3.

Table 3 Results of the manufacturer’s mixed treatment comparison

Comparison Bayesian analysis Bucher method

Including CEREBEL & | Excluding CEREBEL & | Excluding CEREBEL &

Martin et al. Martin et al. Martin et al.
(HR, 95% Cirl) (HR, 95% Cirl) (HR, 95% Cirl)
PFS oS PFS oS PFS oS

Trastuzumab 0.39 0.55 0.35 0.52 0.36 0.53
\e/gntansine (0.29-0.55) | (0.41-0.75) | (0.25-0.51) | (0.39-0.72) | (0.25-0.51) | (0.39-0.72)
capecitabine
Trastuzumab 0.68 0.68 0.54 0.58 0.53 0.56
sgntansine (0.50-0.91) | (0.46-0.98) | (0.32-0.87) | (0.35-0.91) | (0.32-0.86) | (0.35-0.91)
trastuzumab
+
capecitabine
Crl, credible interval; PFS, progression-free survival;, OS, overall survival
Source: Manufacturer’s submission, figure 20, page 127
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The manufacturer estimated the probability of each treatment being the
most effective with respect to progression-free survival and overall
survival. Trastuzumab emtansine had a 99% probability of being the best
treatment to reduce the risk of disease progression and a 98% probability

of being the best treatment to reduce the risk of death.

Adverse events

4.19

In both EMILIA and TH3RESA, adverse events were analysed for a
‘safety population’ defined as patients who received at least 1 dose of
study treatment. Additionally, the manufacturer presented a pooled safety
analysis of 884 patients who had received trastuzumab emtansine in
EMILIA and 5 other phase | or Il studies (table 4). In this, the most
common adverse events (occurring in 25% or more of patients) were
fatigue (46.4%), nausea (43.0%), decreased platelet counts (29.6%),
headache (29.4%), constipation (26.5%) and nosebleeds (25.2%).
Serious adverse events reported by more than 5 patients were pneumonia
(1.7%), fever (1.4%), cellulitis (1.1%), vomiting (0.9%), decreased platelet
counts (0.9%), convulsion (0.8%), shortness of breath (0.8%), abdominal
pain (0.7%), blood poisoning (0.7%), back pain (0.7%) and accumulation
of fluid on the lungs (0.6%). The manufacturer considered that
trastuzumab emtansine is well tolerated with additional toxicity that could

be managed.
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Table 4 Summary of adverse events with trastuzumab emtansine

EMILIA TH3RESA Pooled
analysis
Trastuzumab | Lapatinib + | Trastuzumab TPC Trastuzumab
emtansine capecitabine emtansine (n=198) emtansine
(n=495) (n=496) (n=404) (n=884)
AEs (any grade) 95.9% 97.7% 93.5% 88.6% NR
Grade 3 or 40.8% 57.0% 32.3% 43.5% 45.0%
above AEs
SAEs 15.5% 18.0% 18.4% 20.7% 19.8%
AEs leading to 5.9% 17.0% NR NR 7.0%
treatment
discontinuation
AEs leading to 0.2% 1.0% 1.2% 1.5% 1.4%
death

AEs, adverse events; SAESs, serious adverse events; TPC, treatment of physician’s choice;
NR, not reported

Source: Manufacturer’'s submission and the European Public Assessment Report

Evidence Review Group critique and exploratory analyses

4.20 The ERG considered that the manufacturer’s search of clinical evidence
was well-developed and unlikely to have missed any relevant studies. It
also considered that EMILIA, TH3RESA and the trials used in the mixed
treatment comparison were described in sufficient detail by the

manufacturer.

4.21 The ERG considered that EMILIA and THE3ERA were generally at low
risk of bias. However, it stated that the lack of blinding in both trials is
likely to have introduced bias, especially for the outcomes reported by
patients. For progression-free survival, the ERG noted that the
independent review committee in EMILIA was blinded to the intervention
the patient had received, but study investigators in TH3RESA were not,
which may have increased the risk of bias for progression-free survival in

TH3RESA.

4.22 The ERG stated that the populations in EMILIA and TH3RESA were

broadly similar to the population in UK clinical practice. However, it

highlighted the following differences:
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e Most patients in EMILIA and TH3RESA received study treatment as a
third or subsequent line, but the manufacturer suggested that
trastuzumanb emtansine would be used second line in clinical practice.

e The ERG noted that, because EMILIA and TH3RESA were
international trials, not all patients would have received prior treatment
according to UK practice.

e The ERG suggested that, in clinical practice, around one third of
patients would have an ECOG performance status of 2, whereas in
EMILIA and TH3RESA, 0% and 6.2% of patients had an ECOG
performance status of 2, respectively.

The ERG noted that the treatment effect of trastuzumab emtansine in
EMILIA was uncertain in 2 subgroups: patients aged 75 years or over and
patients with non-visceral disease. For patients aged 75 years or over,
progression-free survival and overall survival favoured lapatinib plus
capecitabine over trastuzumab emtansine. However, this was based on
25 patients, a sample size the ERG considered too small to draw
definitive conclusions. For patients with non-visceral disease, the ERG
noted that the treatment effect of trastuzumab emtansine varied

depending on the definition of ‘visceral disease’ used.

The ERG highlighted the following differences between the trials used in

the manufacturer’s mixed treatment comparison:

e Not all patients had received a taxane in GBG2615. The ERG’s clinical
experts believed that prior taxane therapy can modify the effect of
subsequent therapy.

¢ The assessment of disease progression or time to progression was
blinded to the intervention the patient had received in EMILIA and
EGF100151 but not in the other trials included in the analysis.

e RECIST was used in EMILIA, EGF100151 and Martin et al. (2011) to
assess disease progression, but it was unclear if it was used in
CEREBEL and GBG26.
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The ERG agreed that it was appropriate for the manufacturer to have
excluded TH3RESA from the mixed treatment comparison. However, it
did not agree that using a fixed-effect model was appropriate because
heterogeneity between trials was likely to exist. Because of this, the ERG
repeated the analysis that included CEREBEL and Matrtin et al. (2011)
using a random-effect model (that is, a model that accounts for the
variability between study results beyond that expected to occur by
chance). It reported similar results to the manufacturer, but the ERG’s
results were more uncertain (wider confidence intervals) and did not
dismiss the possibility that trastuzumab emtansine could have no

treatment effect (table 5).

Table 5 Results of the ERG’s mixed treatment comparison (presented
alongside the manufacturer’s results for the purpose of comparison)

Comparison ERG’s analysis Manufacturer’s analysis

(random-effect model) (fixed-effect model)

HR (95% Crl) HR (95% Crl)

PES (OR PES (ON)

Trastuzumab emtansine vs. 0.40 0.57 0.39 0.55
capecitabine (0.18-0.89) (0.27-1.30) (0.29-0.55) (0.41-0.75)

Trastuzumab emtansine vs. 0.67 0.68 0.68 0.68
trastuzumab + capecitabine | (0.29-1.48) (0.31-1.60) (0.50-0.91) (0.46-0.98)

Crl, credible interval; PFS, progression-free survival; OS, overall survival

Adapted from the ERG report, figures 7 and 8, pages 45 and 46

5.1

In the ERG’s analysis, the probability of trastuzumab emtansine being the
best treatment to reduce the risk of disease progression was 87%, and its

probability being the best treatment to reduce the risk of death was 84%.

Comments from other consultees

Clinical specialists explained that, in the first-line setting, patients with
metastatic HER2-positive breast cancer are currently treated with a
combination of trastuzumab and chemotherapy (paclitaxel or docetaxel).
On disease progression, patients may receive further chemotherapy, with
or without continued trastuzumab therapy, or lapatinib plus capecitabine

through the Cancer Drugs Fund. Clinical specialists stated that most
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patients will remain fit enough to receive third- and subsequent line
chemotherapy, but they noted that practice varies in those settings
because of the lack of evidence to guide treatment decisions. They
indicated that many patients will receive chemotherapy alone; some will
receive lapatinib plus capecitabine through the Cancer Drugs Fund; and
some will get local access to ongoing trastuzumab and third-line

chemotherapy.

Clinical specialists considered that lapatinib plus capecitabine, the
comparator intervention in EMILIA, was an accepted standard of care in
the UK. They stated that, in EMILIA, trastuzumab emtansine was
associated with a statistically significant and clinically relevant
improvement in both progression-free survival and overall survival
compared with lapatinib plus capecitabine, and was better tolerated. They
stated that trastuzumab emtansine is likely to become the international

standard of care in this setting.

Patient experts stated that patients with locally advanced or metastatic
breast cancer highly value treatments that can control their cancer and
prolong their lives. They considered that trastuzumab emtansine provides
a clear survival benefit without comprising quality of life, which is of vital
importance to patients. They noted that trastuzumab is the only HER2-
targeted therapy currently approved in the NHS, and most cancers will
develop resistance to it within approximately 12 months. They therefore
regarded trastuzumab emtansine as a significant step forward for patients
with this aggressive cancer. Although patient experts noted that having to
administer trastuzumab emtansine intravenously could be a disadvantage
for some patients, they believed that most patients would not feel that this

outweighs the benefits of the drug.

Cost-effectiveness evidence

The manufacturer submitted a de novo economic model to estimate the

cost effectiveness of trastuzumab emtansine in adults with HER2-positive,
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unresectable, locally advanced or metastatic breast cancer who
previously received trastuzumab and a taxane, separately or in
combination. The manufacturer conducted the analysis from the
perspective of the NHS and personal social services, and chose a time
horizon of 10 years and a cycle length of 1 week. Costs and health effects

were discounted at an annual rate of 3.5%.

The manufacturer’'s model was a state-transition Markov cohort model
simulating 3 states: progression-free, progressed disease and death
(figure 5). The manufacturer assumed a starting age in the model of 53
years (the average age of patients in EMILIA). All patients entered the
model in the progression-free state and received trastuzumab emtansine
or one of its comparators either as first, second or third line (based on the
proportions in EMILIA, section 4.5). They could then remain in this state,
move to the progressed-disease state or die. Once patients transitioned in
the model, they could not return to their previous state. Patients whose
disease progressed in the model stopped treatment and received
capecitabine, vinorelbine or best supportive care, in line with Advanced

breast cancer: Diagnosis and treatment (NICE clinical guideline 81).

Figure 5 The manufacturer’s model
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Source: Manufacturer’s submission, figure 22, page 159
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The manufacturer obtained the clinical effectiveness data for trastuzumab
emtansine and the comparator lapatinib plus capecitabine from EMILIA. It
used cut-off dates of 14 January 2012 and 31 July 2012 for progression-
free survival and overall survival, respectively. Progression-free survival in
the model was based on the assessment of study investigators
(secondary end point) rather than the assessment by independent review
(primary end point). To model the clinical effectiveness of the other
comparators listed in the scope, the manufacturer used the results of its
Bayesian mixed treatment comparison that included CEREBEL and
Martin et al. (2011). It assumed that vinorelbine and trastuzumab plus
vinorelbine, which could not be compared with trastuzumab emtansine
indirectly, were clinically equivalent to capecitabine and trastuzumab plus

capecitabine, respectively. This was because NICE clinical guideline 81

recommends capecitabine or vinorelbine as second- or third-line
treatment for advanced breast cancer, and the All Wales Medicines
Strategy Group recommends lapatinib plus capecitabine as an alternative
to trastuzumab plus capecitabine or trastuzumab plus vinorelbine. The
manufacturer suggested that this implies that capecitabine and
vinorelbine, alone or in combination with trastuzumab, can be used

interchangeably.

To estimate progression-free survival and overall survival for trastuzumab
emtansine and lapatinib plus capecitabine, the manufacturer produced
log-cumulative hazard plots to examine how the risk of disease
progression and death change over time with each treatment. It then fitted
alternative parametric functions to Kaplan—Meier data for each of
EMILIA’s treatment group, and extrapolated the curves beyond the end of
the trial. The manufacturer chose the base-case survival functions for
trastuzumab emtansine and lapatinib plus capecitabine based on
statistical tests, visually inspecting the curves’ fit to the data, and the
clinical plausibility of the extrapolation. The survival functions for the other
comparators were estimated by applying the respective hazard ratio from

the mixed treatment comparison to the survival function of trastuzumab
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emtansine. In extrapolating the curves for progression-free survival and
overall survival, the manufacturer assumed that the treatment effect of
trastuzumab emtansine was maintained during the entire time horizon
(that is, the hazard ratio for trastuzumab emtansine remained below 1),
and that there was no relationship between progression-free survival and

overall survival.

On examining the log-cumulative hazard plots for progression-free
survival, the manufacturer noted that the risk of disease progression with
trastuzumab emtansine and with lapatinib plus capecitabine was relatively
constant during the first 17 months (72 weeks) after starting treatment
then started changing irregularly. It stated that, while this might have a
clinical explanation, it could be spurious because there were few patients
at risk of developing disease progression after 17 months. According to
statistical tests, the log-normal function provided the best fit to the
Kaplan—Meier data for trastuzumab emtansine and lapatinib plus
capecitabine. However, on visual inspection, the manufacturer noted a
poor fit (see figure 29 on page 174 of the manufacturer’'s submission).
Furthermore, it stated that no other parametric function provided a good
fit. Because of this and the small impact progression-free survival had in
the model compared with overall survival (sections 6.14 and 6.15), the
manufacturer chose to use in its base case the Kaplan—Meier data for
each treatment group up to 17 months after starting treatment, the point at
which the risk of disease progression starts changing irregularly, and fit
the log-normal function beyond 17 months.

For overall survival, the log-logistic and gamma functions provided the
best fit to the Kaplan—Meier data according to statistical tests. However,
the manufacturer chose the gamma function for 3 reasons. Firstly, the
proportion of patients alive at 10 years was more plausible with the
gamma function (4.4% with trastuzumab emtansine and 1.8% with
lapatinib plus capecitabine compared with 7.4% and 4.7% with the log-

logistic function, respectively). Secondly, for both trastuzumab emtansine
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and lapatinib plus capecitabine, the estimated median overall survival with
the gamma function was closer to the median from the Kaplan—Meier data
than it was with the log-logistic function. Thirdly, when the manufacturer
tested the log-logistic and gamma functions against external data (the
Munich registry), the latter provided more plausible results in relation to
the external data and had a shape that was more comparable to the
external data (see figure 38 on page 188 of the manufacturer’s
submission). Because of this, the manufacturer fitted the gamma function
to the entire curves to model overall survival (figure 6). This produced a
difference in mean overall survival between trastuzumab emtansine and

lapatinib plus capecitabine of 7.6 months.

Figure 6 Survival function for overall survival used in the manufacturer’s base
case
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Source: Manufacturer’s submission, figure 35, page 182

6.7 The manufacturer noted that the model predicted a gain in median overall
survival with trastuzumab emtansine that was 2.2 times the gain in
median progression-free survival, compared with 1.8 times in EMILIA.

However, it considered that the model’s prediction was reasonable in view
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of the relationships between overall survival and progression-free survival

reported in other trials of HER2-targeted therapies.

The manufacturer could not map the FACT-B Trial Outcome Index data
collected from EMILIA onto EQ-5D, and it did not use the utility values
from TH3RESA because patients in TH3RESA received only third- or
subsequent-line treatment. The manufacturer stated that the best
available source of health-related quality of life data was Lloyd et al.
(2006), which was used in previous NICE technology appraisals for
metastatic breast cancer. Lloyd et al. obtained UK-based societal
preferences for 3 stages of metastatic breast cancer, namely, progressive,
responding and stable disease on treatment, and 6 common adverse
events. Health states were developed as combinations of disease states
and adverse events, and rated by members of the public (n=100) using
the standard gamble technique. Data were analysed using a statistical
model that included variables for age, response to treatment, disease
progression, and each of the 6 adverse events. The study reported a
utility value of 0.72 for stable disease on treatment, with a gain of 0.07 if

the disease responds to treatment and a decline by 0.27 if it progresses.

To derive the utility values for the model, the manufacturer set the age
variable to 47 years, which it stated was the average age of the UK
population. It estimated treatment-specific utility values in the progression-
free state by weighting the response to treatment variable according to the

objective response rate reported for the treatment in the trials (table 6).
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Table 6 Utility values used in the manufacturer’s base case

Health state — treatment Source of response Utility value
rate
Progression-free — trastuzumab emtansine EMILIA 0.78
Progression-free — lapatinib plus capecitabine EMILIA 0.74
Progression-free — capecitabine GBG26 0.72
Progression-free — trastuzumab plus capecitabine EGF10015 0.73
Progression-free — vinorelbine GBG26* 0.72
Progression-free — trastuzumab plus vinorelbine EGF10015" 0.73

* Assumed equal to capecitabine; T Assumed equal to trastuzumab plus capecitabine

Source: Manufacturer’'s submission, table 31, page 202

6.10

For the progressed-disease health state, the manufacturer used the
model in Lloyd et al. (2006) to estimate a utility value of 0.50 that it applied
to all patients in that state. The manufacturer stated, however, that this
value was likely to be an underestimate because Lloyd et al. was
designed to estimate a progressed-disease utility value for patients
receiving palliative care. The manufacturer indicated that patients whose
disease progressed would normally receive active treatment, which would
increase their survival and improve their quality of life. To capture the
decrease in utility associated with adverse events, the manufacturer
included utility decrements for diarrhoea and vomiting, fatigue, and hand-
foot syndrome. It applied for capecitabine, trastuzumab plus capecitabine,
vinorelbine and trastuzumab plus vinorelbine the same adverse events it
applied for lapatinib plus capecitabine based on EMILIA, with the same

frequency.

The manufacturer included the following costs in the model: drug costs,
the costs of preparing and administering drugs, the costs of 2 adverse
events (diarrhoea and fatigue), and supportive care costs. It calculated the
doses of drugs that are dosed by body weight or body surface area based
on the average body weight and body surface area of patients in EMILIA.
The manufacturer assumed that any unused drug in a vial was discarded
(wasted) for trastuzumab emtansine and trastuzumab, but not for
vinorelbine because vinorelbine was available in generic form (lapatinib

and capecitabine are oral drugs, and so are not associated with wastage).
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To model the cost of capecitabine and vinorelbine in the progressed-

disease state, the manufacturer assumed that each treatment the patient

received was received for 4.3 months based on Cameron et al. (2008).

For a summary of the costs associated with each treatment, see table 33

on page 210 of the manufacturer’'s submission. To capture the costs likely

to be incurred at the end of life, the manufacturer incorporated a palliative

care cost of £3916 per patient as a transition cost to the death state.

6.11

The manufacturer’s deterministic base-case results suggested that

trastuzumab emtansine was more costly and more effective than all of its

comparators. Trastuzumab plus capecitabine, vinorelbine and

trastuzumab plus vinorelbine were more costly than trastuzumab

emtansine, lapatinib plus capecitabine or capecitabine, and less or equally

effective (dominated), so they were excluded from the analysis (table 7).

The manufacturer stated that lapatinib plus capecitabine should also be

excluded from the analysis because when lapatinib plus capecitabine is
compared with capecitabine, the resulting ICER (£49,798 per QALY

gained) is above the normally acceptable maximum ICER. For the cost-

effectiveness results including all the comparators, see table 8 on page 19

of the manufacturer’s response to the clarification letter.

Table 7 Manufacturer’s base-case results

Technologies Total Total Inc. Inc. ICER ICER vs.
costs (£) | QALYs | costs (E) | QALYs | incremental | capecitabine

(E/QALY) (E/QALY)

Capecitabine 13,173 1.03 - - - -

Lapatinib plus | 34,170 1.45 20,997 0.42 49,798 49,798

capecitabine

Trastuzumab 111,162 1.91 76,992 0.46 167,236 111,095

emtansine

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

ratio

Adapted from the manufacturer’s response to the clarification letter, table 8, page 19

6.12

In the manufacturer’s base case which used a 10-year time horizon, 3% of

patients were alive at 10 years. In response to clarification from the ERG,

the manufacturer presented cost-effectiveness results using a 15-year
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time horizon (table 8). At the end of the 15 years, 1% of patients were

alive.

Table 8 Manufacturer’s cost-effectiveness results using a 15-year time horizon

Technologies Total Total Inc. Inc. ICER ICER vs.
costs (£) | QALYs | costs (£) | QALYs | incremental | capecitabine

(E/QALY) (E/QALY)

Capecitabine 13,183 1.03 - - - -

Lapatinib plus | 34,339 1.47 15,451 0.43 48,817 48,817

capecitabine

Trastuzumab 112,216 1.95 77,877 0.48 162,244 107,657

emtansine

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

ratio

Adapted from the manufacturer’s response to the clarification letter, table 10, page 24

6.13

The manufacturer presented one-way sensitivity analyses in which it

varied most parameters to the lower and upper limit of their 95%

confidence interval. Additionally, it explored alternative approaches to

extrapolate progression-free survival and overall survival in the model

(sections 6.14 and 6.15). In all these analyses, the manufacturer

investigated the impact of varying the parameters only on the ICER for

trastuzumab emtansine compared with capecitabine (£111,095 per QALY

gained). It found that, for this comparison, the ICER was most sensitive to

the utility value applied for patients receiving trastuzumab emtansine in

the progression-free state (figure 7). When varied, this resulted in ICERs
ranging from £94,909 to £179,337 per QALY gained. The manufacturer
stated that, compared with capecitabine, the cost effectiveness of

trastuzumab emtansine was most sensitive to how progression-free

survival and overall survival were extrapolated in the model, the hazard

ratios estimated from the mixed treatment comparison, and the utility

values used.
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Figure 7 The 5 parameters with the largest impact on the ICER for trastuzumab
emtansine compared with capecitabine (£111,095 per QALY gained); parameter
(high value, low value)

PFS utility — trastuzumab emtansine
(0.98, 0.58)

PD utility (0.70, 0.30)

OLow value
@High value

Time horizon (15 years, 5 years)

PFS utility — capecitabine (0.92, 0.52) :-

Discount rate — health effects (6%, 0%)

! Il Il

94000 114000 134000 154000 174000
ICER (£/QALY)

PFS, progression-free survival; PD, progressed disease; ICER, incremental cost-
effectiveness ratio; QALY, quality-adjusted life year

Adapted from the manufacturer’s submission, table 51, page 241

6.14 In its base case, the manufacturer modelled progression-free survival by
using the Kaplan—Meier data for each treatment group up to 17 months
(72 weeks) after starting treatment and fitting the log-normal function
beyond 17 months. The manufacturer explored the uncertainty around this

method by:

e Using the Kaplan—Meier data up to 17 months after starting treatment
and fitting alternative parametric functions (Weibull, exponential, log-
logistic and gamma) beyond 17 months instead of the log-normal
function.

¢ Using the Kaplan—Meier data for each treatment group up to 3.5
months (14 weeks) after starting treatment, and fitting the exponential
function to each group separately beyond 3.5 months. The

manufacturer explored this method because from the log-cumulative
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hazard plots, the risk of disease progression with trastuzumab
emtansine and lapatinib plus capecitabine was similar during the first
3.5 months. The manufacturer stated that this might have biological
plausibility, by which the true risk of disease progression with each

treatment only becomes observed after 3.5 months.

In the first analysis (fitting alternative parametric functions beyond 17
months), the ICERs ranged from £100,365 per QALY gained (Weibull) to
£114,826 per QALY gained (log-logistic). In the second analysis, the ICER
was £106,211 per QALY gained.

The manufacturer also investigated the uncertainty around how it
modelled overall survival in its base case (gamma function fitted to the
entire survival curves) by exploring the following methods:

e Fitting alternative parametric functions (Weibull, log-logistic and log-

normal) instead of the gamma function to the entire survival curves.
Using the Kaplan—Meier data for each treatment group up to 7.3
months (29 weeks) after starting treatment, and fitting the exponential
function to each treatment group separately beyond 7.3 months. The
manufacturer explored this method because from the log-cumulative
hazard plots, the risk of death with trastuzumab emtansine and
lapatinib plus capecitabine was similar during the first 7.3 months.
Using the Kaplan—Meier data for each treatment group up to 7.3
months (29 weeks) after starting treatment, and fitting the exponential
function to each treatment group separately beyond 7.3 months, but
assuming no treatment effect (hazard ratio of 1) beyond 23.8 months
(95 weeks) after starting treatment. The manufacturer explored this
method because there were few patients at risk of dying after 23.8
months and the treatment effect of trastuzumab emtansine beyond that

time was uncertain.

The first analysis (alternative parametric functions fitted to entire curves)
resulted in ICERs ranging from £111,004 per QALY gained (log-normal) to
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£151,208 per QALY gained (Weibull). The second and third analyses
resulted in ICERs of £138,286 and £153,319 per QALY gained,

respectively.

6.16 To characterise the uncertainty in the base-case ICER, the manufacturer
performed a probabilistic sensitivity analysis, varying parameters
simultaneously with values from a probability distribution (figure 8). The
probability of trastuzumab emtansine being the most cost-effective
intervention at a maximum acceptable ICER of £50,000 per QALY gained

was 0%.

Figure 8 Cost-effectiveness acceptability curve

Cost-effectiveness Acceptability Curve

140 —TOM1
- LapCap
TrasCap
0.80 —Cap

—eTrasVin

“Vin

Probability of Being Cost-Effective

20,000 40,000 0000 20,000 100,000 120,000 180,000 160,000 130,000

Willingness to Pay (£)

TDM1, trastuzumab emtansine
Source: Manufacturer’s response to the clarification letter, figure 6, page 27

Evidence Review Group critique

6.17 The ERG stated that the manufacturer’'s model was clinically appropriate
for the decision problem defined in the scope, and generally well

described and justified in the manufacturer’s submission.
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The ERG indicated that, compared with other parametric functions, the
log-normal and gamma functions used by the manufacturer to model
progression-free survival and overall survival provided the most clinically
plausible extrapolation. However, it noted that in the model the treatment
benefit of trastuzumab emtansine on progression-free survival and overall
survival was maintained during the entire time horizon (that is, the hazard
ratio remained below 1). The ERG considered this subject to uncertainty
and explored in a one-way sensitivity analysis the conservative
assumption of no treatment benefit with trastuzumab emtansine (hazard
ratio of 1) beyond the time points at which the treatment effect was

uncertain (section 6.28).

The ERG stated that the utility values used in model were consistent with
values reported from a literature review of health-state utility values in
breast cancer (0.72 to 0.81, Peasgood et al. [2010]). Additionally, the
ERG’s clinical advisers considered that it was reasonable to assume
higher utility with trastuzumab emtansine than with its comparators
because trastuzumab emtansine has a better safety profile. However, the
ERG indicated that the manufacturer estimated utility values assuming an
average patient age of 47 years, while the starting age of patients in the

model was 53 years.

The ERG noted that the model incorporated utility decrements for 3
adverse events only and costs for 2 adverse events only. It stated that this
did not capture the decrease in utility and costs associated with many
grade 3 or above adverse events that occurred frequently in EMILIA. The
ERG included the costs of those adverse events in exploratory analyses
(section 6.26) and doubled the weekly costs of adverse events in a one-

way sensitivity analysis (section 6.28).

The manufacturer calculated the doses of trastuzumab emtansine,
trastuzumab, capecitabine and vinorelbine based on the average body
weight and body surface area of patients in EMILIA (this assumed that all
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patients receive the same dose of the treatment). The ERG indicated that
the manufacturer, having assumed that any unused drug in a vial was
discarded for trastuzumab emtansine and trastuzumanb, calculated costs
inaccurately. This was because patients’ weight varies, so the
combination of vial sizes patients would receive to administer the drug
efficiently would also vary. In its exploratory analyses, the ERG applied
alternative costs for trastuzumab emtansine, trastuzumab and
capecitabine based on an approximated weight distribution of patients
with HER2-positive metastatic breast cancer to account of the variation in

patients’ body weight (section 6.26).

6.22 The ERG identified an error in the model relating to how the cost of
administering trastuzumab plus vinorelbine was implemented, which
resulted in incorrect costs. The ERG corrected this error in its exploratory

analyses (section 6.26).

6.23 In the model, some patients remained in the progressed-disease state
longer than others depending on the treatment they had received in the
progression-free state, but most patients who received treatment in the
progressed-disease state (capecitabine or vinorelbine) received it for 4.3
months. The ERG noted that, in the model, patients who spent more time
in the progressed-disease state incurred more treatment costs than
patients who spent less time despite receiving the same treatments for the
same duration. The ERG corrected this in its exploratory analyses by
calculating the average cost of each treatment received in the progressed
disease-state (section 6.26).

6.24 The ERG did not consider the manufacturer's one-way sensitivity
analyses to have established the robustness of the model or to have
determined the key drivers of the cost-effectiveness of trastuzumab
emtansine. This was because the manufacturer investigated the impact of
varying the parameters only on the ICER for trastuzumab emtansine
compared with capecitabine. The ERG indicated that it was important to
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include all the comparisons because the appropriate incremental

comparison may change for each analysis.

6.25 The ERG stated that the manufacturer did not present or justify the

parameters it varied in the probabilistic sensitivity analysis and appeared

to have selected the parameters arbitrarily. Furthermore, it noted that the

analysis did not appropriately reflect the uncertainty around certain

parameters. However, the ERG stated that it was unlikely that the

probabilistic ICER for trastuzumanb emtansine would fall below £30,000

per QALY gained if the probabilistic sensitivity analysis was performed

correctly.

Evidence Review Group exploratory analyses

6.26 To address its concerns about the manufacturer’'s model, the ERG made

the following changes:

a.

Including the costs of all adverse events that occurred in more than
2% of patients in either treatment group of EMILIA.

Correcting the error relating to how the cost of administering
trastuzumab plus vinorelbine was implemented, and calculating
average costs for each treatment received in the progressed-
disease state, together with analysis ‘a’.

Applying the hazard ratios for progression-free survival and overall
survival from the ERG’s mixed treatment comparison that used a
random-effect model, together with analysis ‘b’.

Using a 15-year time horizon, together with analysis ‘c’.

Calculating the cost of trastuzumab emtansine, trastuzumab and
capecitabine based on an approximated weight distribution of
patients with HER2-positive metastatic breast cancer, together with

analysis ‘d’ (that is, applying all individual changes simultaneously).

6.27 In the above-listed analysis ‘e’ (hereafter ‘the ERG’s base case’),

trastuzumab plus capecitabine, vinorelbine and trastuzumab plus

vinorelbine were dominated and excluded from the analysis. The
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incremental ICER for trastuzumanb emtansine compared with lapatinib
plus capecitabine was £166,429 per QALY gained (table 9), which was
similar to the manufacturer’s ICER of £167,236 per QALY gained. The
ERG explained that this was because the changes it made did not act on
the ICER in the same direction (all changes, except applying revised drug
costs, decreased the ICER).

Table 9 ERG’s base-case results (analysis ‘e’)

Technologies Total Total Inc. Inc. ICER ICER vs.
costs (£) | QALYs | costs (£) | QALYs | incremental | capecitabine

(E/QALY) (E/QALY)

Capecitabine 13,628 1.07 - - - -

Lapatinib plus | 33,821 1.47 20,193 0.40 50,620 50,620

capecitabine

Trastuzumab 114,792 1.95 80,971 0.49 166,429 114,959

emtansine

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

ratio

Adapted from the ERG report, table 26, page 74

Trastuzumab plus capecitabine, vinorelbine and trastuzumab plus

vinorelbine were also dominated in the above-listed analyses ‘a’, ‘b’, ‘c’

an

d ‘d’. The incremental ICERSs for trastuzumanb emtansine compared

with lapatinib plus capecitabine from these analyses were £167,246,
£166,701, £166,701 and £159,486 per QALY gained, respectively.

6.28

its

Based on key areas of uncertainty it identified, the ERG repeated within

base case selected sensitivity analyses performed by the

manufacturer. Additionally, it explored the following:

National Institute for Health and Care Excellence

Assuming that, compared with lapatinib plus capecitabine,
trastuzumanb emtansine had no effect on progression-free survival
beyond 17.0 months after starting treatment and no effect on overall
survival beyond 23.8 months after starting treatment (that is, beyond
the points at which the treatment effect of trastuzumab emtansine was
uncertain).

Doubling the weekly costs associated with adverse events.

39 of 43

Premeeting briefing — HER2-positive, unresectable locally advanced or metastatic breast cancer:
trastuzumab emtansine

Issue date: March 2014






CONFIDENTIAL

e Decreasing the drug and administration cost of trastuzumanb to
investigate the impact of administering trastuzumab in its alternative

form as a fixed subcutaneous dose.

In all the ERG’s one-way sensitivity analyses, the incremental ICER for
trastuzumanb emtansine compared with lapatinib plus capecitabine
remained above £147,000 per QALY gained. The key drivers in the model
were the relative treatment effect of trastuzumab emtansine on overall
survival, the utility values, and the assumptions about drug wastage. The
ERG noted that, given the uncertainty in the results of its mixed treatment
comparison, if any of the comparators were equally effective as
trastuzumab emtansine, the comparator would dominate trastuzumab
emtansine because it is less expensive. For the full results of the ERG’s
one-way sensitivity analyses, see table 27 on page 75 of the ERG’s

report.
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7 End-of-life considerations

The manufacturer did not request that trastuzumab emtansine be considered in the context

of life-extending treatments at the end of life.

Criterion Data available

The treatment is indicated for The median life expectancy of patients in the
patients with a short life control group of EMILIA (lapatinib plus
expectancy, normally less than capecitabine) was 25.1 months.

24 months

There is sufficient evidence to Trastuzumab extended median overall survival

indicate that the treatment offers | in EMILIA by 5.8 months.
an extension to life, normally of
at least an additional 3 months,

) Base-case model estimates of mean overall
compared with current NHS

treatment survival
Life years Difference
gained
Trastuzumab 3.16 -
emtansine
Lapatinib + 2.53 0.63
capecitabine (7.6 months)
Capecitabine 1.87 1.29
(15.5 months)
The treatment is licensed or The manufacturer estimated the potential
otherwise indicated for small patient population for trastuzumab emtansine at
patient populations 1290 patients.
8 Equality issues
8.1 No potential equality issues have been identified during the scoping
process or in the evidence submitted.
9 Innovation
9.1 The manufacturer stated that trastuzumab emtansine combines the most
effective treatment for HER2-positive metastatic breast cancer currently
available (trastuzumab) with a highly cytotoxic drug (maytansine), and is
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the first treatment in a new class of antibody-drug conjugates targeted to
solid tumours. It indicated that trastuzumab emtansine has a high ability to
target cancer cells specifically, which reduces systemic toxicity while

increasing tumour site toxicity.

The manufacturer indicated that trastuzumab emtansine has benefits on
the wider society because it can extend survival and improve quality of
life, thereby offering women more time to contribute to their families and at
work. Additionally, it noted that HER2-positive metastatic breast cancer is
associated with a significant burden of illness because women with the
disease die approximately 30 years younger than women of the same age
without the disease. The manufacturer suggested that the health-related
benefits of trastuzumab emtansine in relation to wider societal benefits

and burden of illness are unlikely to be included in the QALY calculation.

Authors

Ahmed Elsada
Technical Lead

Sally Doss

Technical Adviser

with input from the Lead Team (Brian Hawkins, Eldon Spackman and Pamela Rees).
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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 Eribulin for the treatment of locally advanced or metastatic breast cancer. NICE

technology appraisal guidance 250 (2012).

e Fulvestrant for the treatment of locally advanced or metastatic breast cancer.

NICE technology appraisal guidance 239 (2011).

e Guidance on the use of trastuzumab for the treatment of advanced breast cancer.

NICE technology appraisal guidance 34 (2002).

Under development

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

e Pertuzumab in combination with trastuzumab and docetaxel for treating HER2-

positive metastatic or locally recurrent unresectable breast cancer. NICE

technology appraisal. Publication date to be confirmed

NICE pathways

e There is a NICE pathway on Advanced breast cancer, which is available from
http://pathways.nice.org.uk/pathways/advanced-breast-cancer.

Hyperlink to the European Public Assessment Report
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Executive summary

HER2-positive metastatic breast cancer

Each year approximately 2,000 people in the United Kingdom die of HER2-
positive (HER2+) 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 approximately three years
of developing metastatic disease (Baselga, 2012). After progressing on
treatment with trastuzumab and a taxane (the setting of this appraisal),

median survival is only 15.4 months with capecitabine alone (Cameron, 2008).

The premature death of women with HER2+ 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+ metastatic breast cancer
is to extend the person’s length of life, whilst maintaining or improving quality

of life. People with metastatic disease are unlikely to be cured.

There is a significant need for new treatments that extend the lives of women
with HER2+ metastatic breast cancer (HER2+ mBC).

The current treatment algorithm

The majority of patients diagnosed with HER2+ breast cancer are diagnosed
at an early stage of disease (HER2+ eBC) (Lyratzopoulos, 2012). For these
patients the standard treatment is surgery followed by chemotherapy and
trastuzumab (Herceptin) (NICE TA107). The primary aim of this treatment is

curative.

For a proportion of patients this treatment will not be curative and their
disease will recur as advanced/metastatic breast cancer. In addition to these

patients with recurrent disease, a high proportion of patients diagnosed with
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mBC will present with ‘de novo’ disease (disease that hasn’t been previously

diagnosed in an earlier setting) (Lyratzopoulos, 2012).

The standard first-line treatment (first treatment for metastatic disease) for
HER2+ mBC has historically been trastuzumab in combination with taxane

(docetaxel or paclitaxel).

Following the recent EMA approval of, and introduction of Cancer Drugs Fund
funding for, pertuzumab, the standard of care is evolving to a combination of
pertuzumab, trastuzumab and docetaxel. A NICE Appraisal of pertuzumab is
currently ongoing (NICE ID523).

After progressing on one of these ffirst-line’ therapies a patient will then
typically receive a ‘second-line’ treatment. The treatments typically considered
by a clinician in this setting include lapatinib in combination with capecitabine
(approved by the Cancer Drugs Fund and AWMSG — NICE have not yet
issued guidance on this regimen), monotherapy capecitabine or vinorelbine
(NICE CG81) or continued use of trastuzumab with an alternative
chemotherapy agent (NICE CG81) (not licensed, not CDF approved).

For those patients who progress rapidly (<6 months) following, or during, their
adjuvant therapy with trastuzumab, a clinician will typically move directly to the
second-line treatment options listed above. This is driven by a belief that
rechallenging with trastuzumab in a patient who has progressed rapidly

following previous treatment is likely to be ineffective.

Following progression on second line treatment a patient may be offered a
third line treatment which typically consists of monotherapy capecitabine or
vinorelbine (usually the alternative therapy to that given in second line).
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Trastuzumab emtansine is a step-change in the treatment of HER2+

metastatic breast cancer

Trastuzumab emtansine (Kadcyla) is a new treatment for patients with HER2+
mBC who have previously received trastuzumab and a taxane, separately or

in combination.

According to the license for trastuzumab emtansine, patients considered for

treatment should have either:

« Received prior therapy for locally advanced or metastatic disease, or
« Developed disease recurrence during or within six months of

completing adjuvant therapy

Our clinical advisors have indicated that, if funded, they would primarily utilise
trastuzumab emtansine as a second line agent following progression on first
line treatment. Under the license for trastuzumab emtansine it could also be
utilised as a first line treatment in ‘rapid relapsers’ on adjuvant therapy (as

defined above) or as a third or later line treatment.
What is trastuzumab emtansine?

Trastuzumab emtansine is part of a new class of drugs known as antibody-
drug conjugates. It comprises three parts: trastuzumab, a HER2-directed
antibody with proven anti-tumour effect in HER2+ breast cancer; a derivative
of maytansine-1 (DM1), a potent cytotoxic from the maytansinoid family; and a
4-[N-maleimidomethyl]cyclohexane-1-carboxylate (MCC) thioether linker,
shown to be stable in circulation and degraded in intracellular vesicles

(Herceptin SPC, www.medicines.org; Lewis Phillips, 2008; Burris, 2011).

Trastuzumab emtansine has multiple modes of action. When it binds to the
HER2 receptor on the tumour cell it reduces HERZ2-related signalling and
targets the cell for antibody-dependent cellular cytotoxicity (ADCC). The
trastuzumab emtansine-receptor complex is eventually internalised by
endocytosis and undergoes lysosomal degradation, releasing the DM1 into
the cell. DM1 is a microtubule inhibitor, and by binding to tubulin disrupts
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intracellular tubulin networks inducing cell cycle arrest and apoptosis in
dividing cells (Lewis Phillips, 2008; Juntilla, 2010).

As a result of this mechanism of action trastuzumab emtansine is able to
specifically target HER2+ tumour cells, delivering targeted chemotherapy to
these cells whilst limiting systemic exposure. This reduces the systemic
toxicity compared with traditional systemic chemotherapy. This has resulted in
increased efficacy and a reduction in symptomatic toxicity for patients as
compared with a more conventional regimen of chemotherapy alone, or a
targeted HER2-directed therapy in combination with chemotherapy, e.g.

lapatinib plus capecitabine.
How efficacious is trastuzumab emtansine?

The pivotal study supporting use of trastuzumab emtainse is the ‘EMILIA’
study. This trial assessed the efficacy of trastuzumab emtansine compared to
lapatinib plus capecitabine in patients who had progressed after having at
least one previous line of therapy for HER2+ metastatic or locally advanced
breast cancer, and patients who had relapsed on or within 6 months of

completing adjuvant therapy for HER2+ breast cancer (Verma, 2012).

A primary analysis of the study for both progression-free survival (PFS) and
overall survival (OS) was conducted in January 2012 with a further interim
analysis for OS conducted in July 2012. The data presented are from the
second interim analysis, which are the data as published in the New England
Journal of Medicine, November 2012 (Verma, 2012).

EMILIA demonstrated a statistically significant increase in median survival of
almost 6 months (from 25.1 months with lapatinib plus capecitabine to 30.9
months for trastuzumab emtansine [HR=0.682, p=0.0006]). It should be noted
that this represents a survival advantage against an efficacious therapy that
has not been NICE approved. Had this study been conducted against
capecitabine alone this gain would likely have been even higher. This is a
large and statistically significant survival gain and represents a significant step
forward for women with HER2+ metastatic breast cancer, their families, and

for all those affected by the premature death of these patients.
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Trastuzumab emtansine also resulted in a median PFS gain of 3.2 months
(9.6 months for trastuzumab emtansine compared to 6.4 months with lapatinib
plus capecitabine [HR=0.650, p<0.0001]).

In addition to a significant gain in survival, patients treated with trastuzumab
emtansine experienced numerically fewer severe (Grade = 3) adverse events
(40.8%) than patients who received lapatinib plus capecitabine (57.0%). This
equates to a 28% reduction in severe adverse events. The most common
severe AEs in the trastuzumab emtansine arm were predominately related to
asymptomatic laboratory test abnormalities. In contrast, the most common
severe AEs in patients who received lapatinib plus capecitabine tended to be
symptom-driven (most commonly [in = 10% of patients] diarrhoea [20.7%] and
Palmar-Plantar Erythrodysesthesia (PPE) syndrome [16.4%)].

This substantial reduction in the rate of severe, symptomatic adverse events
is reflected in the patient quality of life data collected in EMILIA. Analysis of
the FACT-B patient reported outcome questionnaire included in EMILIA
demonstrates that patients in the trastuzumab emtansine arm had a
statistically significant increase in the time to clinically significant patient
reported symptom progression (median 7.1 months in the trastuzumab
emtansine arm compared with 4.6 months in the lapatinib plus capecitabine
arm) [HR=0.8, p=0.012] (as defined by the FACT-B TOI). Further, the number
of patients reporting diarrhea symptoms increased 1.5- to 2-fold during
treatment with capecitabine and lapatinib but remained near baseline levels in

the trastuzumab emtansine arm (Welslau, 2013).

These data illustrate the opportunity for trastuzumab emtansine to significantly
increase overall and progression free survival whilst both substantially
reducing the number of severe, symptomatic adverse events experienced by

patients and increasing their quality of life.
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How is trastuzumab emtansine administered?

Trastuzumab emtansine is administered intravenously once every three
weeks (21 day cycle). The starting dose of trastuzumab emtansine for all
eligible patients is 3.6mg/kg. Treatment with trastuzumab emtansine is

continued until disease progression or unmanageable toxicity.

The list price of one 100mg vial of trastuzumab emtansine is £1,641.01 and
one 160mg vial is £2,625.62.

Cost-effectiveness

A cost utility analysis was conducted utilising data from the EMILIA study in
order to evaluate the cost effectiveness of trastuzumab emtansine in people
with HER2+, unresectable locally advanced or metastatic breast cancer who
previously received trastuzumab and a taxane, separately or in combination

(i.e. as per license).

Comparators considered included lapatinib in combination with capecitabine,
capecitabine monotherapy, vinorelbine monotherapy, and either capecitabine
or vinorelbine in combination with trastuzumab. As lapatinib in combination
with capecitabine was the sole comparator in EMILIA, a mixed treatment

comparison was conducted and incorporated into the model.

The model was a three state partitioned survival model (PFS, progressed
disease, and death). This model structure has been utilised in numerous
previous NICE technology appraisals in metastatic breast cancer. In
accordance with the NICE reference case an NHS and personal social
services perspective was used,and a 3.5% discount rate per annum for costs
and QALYs was applied. A 10 year time horizon was utilised in order to
capture all differences between the arms compared. A cycle length of one
week was used in order to incorporate the 3-weekly dosing of trastuzumab

emtansine and a half cycle correction where appropriate.
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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 2012/13. The utilities were based on
a study by Lloyd et al (2006). The Lloyd mixed model analysis has been
applied in numerous NICE Technology Appraisals in this disease area (TA
257, TA 263, ID538, ID523).

The latest available data from EMILIA was utilised in order to develop the
model (January 2012 data cut-off for PFS and July 2012 data cut-off for OS).
As the survival data from EMILIA 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 was informed via
interpretation of the EMILIA 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. The model has strong face validity when compared with the data
available. Similarly the mixed treatment comparison was conducted in
accordance with NICE recommended methods and consulted and validated
with clinical and modelling experts (including a current NICE Committee

member and expert in indirect and mixed treatment comparisons).

A simultaneous incremental analysis of all comparators was utilised in order to
define the efficiency frontier and ensure that only cost-effective therapies were

considered when evaluating the cost-effectiveness of trastuzumab emtansine.

The cost-effectiveness results are presented in Table 1, Table 2 and Table 3.
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Table 1: Base-case results (costs, LYG and QALYS)

Trastuzumab Lapatinib Trastuzumab Trastuzumab
emtansine and and Capecitabine | Vinorelbine and
capecitabine | capecitabine vinorelbine

Technology
acquisition £90,831 £20,594 £21,811 £2,400 £559 £18,720
cost
Other costs £20,331 £13,576 £15,818 £10,773 £18,315 £20,326
Total costs £111,162 £34,170 £37,629 £13,173 £18,874 £39,047
Difference in
total costs
(Trastuzumab - £76,992 £73,533 £97,989 £92,288 £72,115
emtansine —
comparator)
LYG 3.16 2.53 2.27 1.87 1.87 2.27
LYG difference
(Trastuzumab ; 0.63 0.89 1.29 1.29 0.89
emtansine —
comparator)
QALYs 1.91 1.45 1.31 1.03 1.03 1.31
QALY
difference
(Trastuzumab - 0.46 0.60 0.88 0.88 0.60
emtansine —
comparator)

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-effectiveness ratio.

Table 2: Simultaneous incremental cost-effectiveness results

ICER
(EIQALY
Technologies Total Total | Total Incremental | Incremental | Incremental | gained)vs
9 costs () | LYG QALYs | costs (£) LYG QALYs efficiency
frontier
regimen
Capecitabine £13,173 1.87 1.03 - - - -
Vinorelbine | £18,874 | 1.87 | 1.03 £5,701 0.00 0.00 Dominated
(vs cap)
Lapatinband | oo, 120 | 553 | 145 £20,997 0.66 0.42 £49,798
capecitabine (vs cap)
Trastuzumab
and £37,629 2.27 131 £24,456 0.40 0.28 £87,446
o (vs cap)
capecitabine
Trastuzumab
and £39,047 2.27 131 £25,874 0.40 0.28 £92,516
) : (vs cap)
vinorelbine
Trastuzumab | 0119 165 | 316 | 1.91 £97,989 1.29 0.88 £111,095
emtansine (vs cap)

Specification for manufacturer submission of evidence

Page 14 of 265






Table 1 shows the base case results for trastuzumab emtansine versus each
comparator. It shows that trastuzumab emtansine is more effective but more

costly than all other comparators.

The results in Table 2 demonstrate that when conducting a simultaneous cost-

effectiveness analysis, no intervention is cost-effective.

Vinorelbine produced the same number of QALYs as capecitabine but was

more expensive. As a result it was dominated and removed from the analysis.

The comparison of lapatinib in combination with capecitabine compared to
capecitabine alone resulted in an ICER above the range typically considered
acceptable by NICE (£49,798/QALY gained). Lapatinib in combination with
capecitabine was therefore removed from the simultaneous incremental

analysis.

Similarly, trastuzumab in combination with capecitabine and trastuzumab in
combination with vinorelbine were found not be cost-effective against
capecitabine monotherapy (with ICERs of £87,446 and £92,516 respectively)

and were thus removed from the analysis.

The efficiency frontier therefore consists of only capecitabine monotherapy
which represents which represents the primary comparator for trastuzumab

emtansine.

The ICER of trastuzumab emtansine compared to capecitabine monotherapy
was £111,095 per QALY gained (see Table 3).

Table 3: Final incremental cost-effectiveness results

Total Total Total Incremental | Incremental | Incremental ICER
Technologies costs (E) | LYG QALYs | costs (£) LYG QALYs (E/.QALY
gained)
Capecitabine £13,173 1.87 1.03 - -
Trastuzumab | ¢114 155 | 316 1.91 £97,989 1.29 0.88 £111,095
emtansine
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Extensive deterministic sensitivity analyses were conducted — in each of these
the ICER remained above £90,000 per QALY gained. These analyses indicate
that the key drivers of the model are the cost of trastuzumab emtansine, the
long term projection of progression-free survival and overall survival, the

results of the mixed treatment comparison and the utility values used.

A 1,000 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 trastuzumab emtansine
has a 0% chance of being cost-effective at a threshold of £30,000 per QALY

gained at the list price.

The cost-effectiveness analysis highlights that even treatments such as
trastuzmab emtansine - that demonstrate both a rarely seen substantial
overall survival gain and reduced toxicity profile - are unable to meet NICE’s
current cost-effectiveness thresholds, unless major revisions to both the
threshold and methodology employed for evaluating new treatments, are

adopted.
Conclusion

Trastuzumab emtansine offers a substantial gain in survival compared with
current standards of care to a group of women with life threatening disease
and an extremely poor prognosis. It does so with reduced toxicity and
improved quality of life. These improvements are of prime importance to
women with HER2+ metastatic breast cancer, their families and society as a

whole.

NICE’s current methods and cost-effectiveness threshold do not allow for
trastuzumab emtansine to be considered as being a ‘cost-effective’ use of

NHS resources.
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Section A — Decision problem

Manufacturers and sponsors will be requested to submit section A in advance
of the full submission (for details on timelines, see the NICE document ‘Guide
to the single technology appraisal (STA) process’ — www.nice.org.uk). A

(draft) summary of product characteristics (SPC) for pharmaceuticals or
information for use (IFU) for devices, a (draft) assessment report produced by
the regulatory authorities (for example, the European Public Assessment
Report [EPAR]), and a (draft) technical manual for devices should be provided

(see section 10.1, appendix 1).

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.

Kadcyla®, trastuzumab emtansine, T-DM1, antineoplastic agent, Antibody-
drug conjugate, ATC code: LO1XC13.

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

The human epidermal growth factor receptor (HER) family of cell surface
receptors (HER1-4) mediate cell growth, differentiation and survival
(Sundaresan, 1991; Yarden, 2001). Some breast cancers overexpress HER2
(HER2-positive breast cancer) leading to the activation of multiple signalling
pathways within the cells resulting in an increase in their proliferation and a
reduction in apoptosis (cell death). Overexpression of HER2 in breast cancer
is present in approximately 23% of people with MBC (Roche data on file
RXUKDONF00258, November 2012).

Trastuzumab emtansine is part of a new class of drugs known as antibody-
drug conjugates. It comprises three parts: trastuzumab, a HER2-directed
antibody with proved anti-tumour effect in HER2-positive breast cancer;
derivative of maytansine-1 (DM1), a potent cytotoxic from the maytansinoid

family; and a 4-[N-maleimidomethyl]cyclohexane-1-carboxylate (MCC)

Specification for manufacturer submission of evidence Page 17 of 265



http://www.nice.org.uk/



thioether linker, shown to be stable in circulation and degraded in intracellular
vesicles (Herceptin SPC, www.medicines.org; Lewis Phillips, 2008; Burris,
2011).

Trastuzumab emtansine therefore has multiple modes of action. When it binds
to the HER2 receptor on the tumour cell it reduces HER2-related signalling
and targets the cell for antibody-dependent cellular cytotoxicity (ADCC). The
trastuzumab emtansine-receptor complex is eventually internalised by
endocytosis and undergoes lysosomal degradation, releasing the DM1 into
the cell. DM1 is a microtubule inhibitor, and by binding to tubulin disrupts
intracellular tubulin networks inducing cell cycle arrest and apoptosis in
dividing cells (Lewis Phillips, 2008; Juntilla, 2010).

As a result of this mechanism of action trastuzumab emtansine is able to
specifically target HER2-positive tumour cells, delivering targeted
chemotherapy to these cells and reducing systemic toxicity seen with
systemic chemotherapy. This has resulted in increased efficacy and a
reduction in toxicity for patients compared with a more conventional therapy of
chemotherapy alone, or a targeted therapy in combination with chemotherapy,

e.g. lapatinib plus capecitabine.

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).
EU and UK marketing authorisation was received on 20™ November 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).
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Risk of Medication errors

The manufacturer has been asked to update the product labels and packaging
and to provide additional risk management procedures to prevent potential
medication errors arriving from the potential confusion between the INNs
trastuzumab (IV and SC) and trastuzumab emtansine. These, along with a
comprehensive risk management plan and suite of HCP educational
materials, have been submitted to the MHRA for review. These include clear
written guidance for HCPs that will be provided proactively, a summary of
similarities and differences including images of vials and packaging, and the
EMA recommendation to use the brand name as well as the generic name to
reduce the risk of medication errors amongst other risk mitigation measures.
The products will also be distinguished by different colouring for packaging,
vial labels and vial lids (trastuzumab IV colours are dark orange and red,
trastuzumab SC colours are dark orange and light blue, trastuzumab
emtansine colours are yellow and white (100 mg vial) or yellow and purple
(160 mg vial)). Effectiveness of this programme will be monitored via an online
survey as well as a paper based survey which can be returned by healthcare

professionals via response-paid envelopes.
Lack of safety data after pertuzumab

The CHMP commented on the minimal safety data in patients who had
previously received pertuzumab. It is anticipated that this will impact only early
recipients of pertuzumab e.g. clinical trial patients. Given the high response
rates (80.2% for pertuzumab, trastuzumab and docetaxel in the CLEOPATRA
trial) and the long duration of progression free survival (PFS) (a median 18.7
months for pertuzumab, trastuzumab and docetaxel in the CLEOPATRA trial)
few patients will have had an opportunity to receive pertuzumab (in a trial or in
clinical practice), relapse, and start therapy with trastuzumab emtansine

(Baselga, 2012, Swain, 2013) before further data become available.

An analysis of currently available safety data for patients who have received
prior treatment with pertuzumab did not show any concerning safety signals,

and the safety profile was consistent with the safety profile of the total patient
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population in the trastuzumab emtansine arm (trastuzumab emtansine
EPARY). In addition, Roche will present data from the global safety data

analysis every six months for four years post licence.

Prospective studies are planned to evaluate the safety of trastuzumab
emtansine after pertuzumab. In addition, a registry of patients with HER2-
positive MBC is planned. This registry will enroll HER2-positive patients within
6 months of their diagnosis of metastatic disease, regardless of treatment,
and will follow them through multiple lines of treatment. This will provide
valuable real world data on the efficacy and safety implications of sequencing
anti-HER2 therapies, the quality of life in multiple lines (EQ-5D is included, as

well as a breast cancer specific assessment), and health economic outcomes.
Subgroup analyses of PFS

The PFS efficacy benefit for trastuzumab emtansine in EMILIA was less
pronounced for the subgroups of patients who were 65 - 74 years old, those
with non-visceral disease and those with non-measurable disease, but there
was no evidence of a detrimental effect in any of these subgroups. The data
overall and by subgroup is shown in section 6.5.3. The reason for this is not
clear; however, some imbalances in baseline factors that may have a
prognostic impact (such as ECOG performance score, prior trastuzumab
treatment, number of metastatic sites) favouring the Ilapatinib plus
capecitabine arm were found and may have contributed to the observed
results. There were also few patients in some of the respective subgroups,
particularly patients = 75 years (Total patient population: 991; patients 65-74
years of age: 113; patients = 75 years: 25; patients with non-visceral disease:
322) (Verma, 2012).

The event rate in the non-visceral subgroup was lower (52%) than in the
visceral disease subgroup (60%). This finding is consistent with the typical
clinical scenario; patients with non-visceral metastases often have a less

aggressive disease, further slowed by palliative radiotherapy and

! This will be provided once published on the EMA website.

Specification for manufacturer submission of evidence Page 20 of 265





bisphosphonates (permitted in the EMILIA study), resulting in slower tumour
progression, and this may explain the lower effect. However, this was based
solely on the study site classification at the time of randomisation for which
explicit guidance had not been provided (the manufacturer had expectations
that sites/investigators had adequate knowledge of visceral and non-visceral
disease definitions). The sites of disease involvement have been
subsequently reviewed according to the baseline assessments made during
the independent review of tumour assessments, and further PFS (based on
the independent assessments, data cut-off 14 January 2012) and OS (data
cut-off 31 July 2012) subgroup analyses have been conducted applying the
following two definitions of visceral disease (a) vs. non-visceral disease (b):

Definition 1: a) Presence of disease in the lungs or liver (either target or non-

target lesions) vs. b) absence of disease in both the lungs and liver

Definition 2: a) Presence of disease in the lungs or liver or ascites or pleural
effusion (either target or non-target lesions) vs. b) absence of disease in all
these 4 sites

When the independently reviewed data are used and the revised
classifications applied, a benefit of trastuzumab emtansine compared with
lapatinib plus capecitabine was observed for patients with disease that did
not involve visceral organs (RXUKDONFO00337, December 2013).

Additional analyses were performed to evaluate the safety of patients with
non-visceral disease according to Definition 2b. The incidence of deaths,
SAEs, Grade = 3 AEs and all AEs in the trastuzumab emtansine arm were
consistently lower than in the control arm; there was no evidence of detriment
associated with use of trastuzumab emtansine over Ilapatinib plus

capecitabine (trastuzumab emtansine EPAR).

A similar analysis was performed for the PFS results from the TH3RESA
study. TH3RESA was a Phase lll, randomised, multicentre, two-arm, open-
label clinical trial designed to compare the efficacy of trastuzumab emtansine
with the physcian’s choice (TPC) for patients with HER2-positive MBC (see

section 6.3). In this study all subgroups showed a clear benefit in favour of
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trastuzumab emtansine including the subgroups mentioned above (Wildiers,
2013). The median PFS for patients with visceral disease was 3.4 months in
the TPC arm compared to 6.2 months in the trastuzumab emtanisne arm
(HR=0.56), and for patients with non-visceral disease was 3.1 months
compared to 6.7 months, respectively (HR=0.41). The data overall and by

subgroup is shown in section 6.5.
Patients with Brain Metastases

Patients with treated brain metastases not requiring therapy to control
symptoms were included and treated in the EMILIA study. No difference in
PFS was observed, but a clear benefit in favor of trastuzumab emtansine was

seen with regard to OS (see Figure 1) (trastuzumab emtansine EPAR).

Figure 1. EMILIA Study: OS in Patients with CNS Disease at Baseline
Figure eu_cns_oskm01 Kaplan-Meier Plot of Overall Survival
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15 What are the (anticipated) indication(s) in the UK? For devices,

provide the (anticipated) CE marking, including the indication

for use.

Kadcyla, as a single agent, is indicated for the treatment of adult patients with

HER2-positive, unresectable locally advanced or metastatic breast cancer
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who previously received trastuzumab and a taxane, separately or in

combination. Patients should have either:

« Received prior therapy for locally advanced or metastatic disease, or

« Developed disease

recurrence during or within six months of

completing adjuvant therapy

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.

Status Detalils

Ongoing EMILIA (TDM4370g, B0O21977) - Phase Ill, randomised,

(Primary multicentre, international, two-arm, open-label clinical trial

endpoints designed to compare the safety and efficacy of trastuzumab

published emtansine with that of capecitabine plus lapatinib in patients

(Verma with metastatic or unresectable locally advanced/recurrent

2012); final HER2-positive breast cancer who have previously received at

oS due least one line of therapy for MBC or who have relapsed on or

2014) within 6 months of receiving adjuvant therapy.

(www.clinicaltrials.gov NCT00829166)

Ongoing TH3RESA (BO25734) — Phase Ill, randomised (2:1),

(PFS primary multicentre, international, two-arm, open-label clinical trial

endpoint comparing the efficacy and safety of trastuzumab emtansine

presented vs treatment of the physician's choice (TPC) in patients with

ECC 2013; metastatic or unresectable locally advanced/recurrent HER2-

OS primary positive breast cancer who have previously received at least

endpoint due
2014)

Ongoing

Specification for manufacturer submission of evidence

two lines of MBC.

NCT01419197)

therapy for (www.clinicaltrials.gov

KAMILLA (MO28231) — Phase lllib, multicentre, international
single-arm clinical trial assessing the efficacy and safety of

trastuzumab emtansine in patients with metastatic or
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unresectable locally advanced/recurrent HER2-positive breast
cancer who have previously received at least one line of
therapy for MBC or who have relapsed on or within 6 months
of receiving adjuvant therapy. (www.clinicaltrials.gov
NCT01702571)

Ongoing TDM4529g/B025430 - Multicentre, international single-arm
clinical trial assessing the long term safety of trastuzumab
emtansine in patients with metastatic or unresectable locally
advanced/recurrent HER2-positive breast cancer who have
previously received trastuzumab emtanine in a clinical trial
and are  still eligible to continue  treatment
(www.clinicaltrials.gov NCT00781612).

Ongoing NCT01513083 - Multicentre, international, open-label, parallel
group clinical trial to evaluate the pharmacokinetics and safety
of trastuzumab emtansine in patients with HER2-positive
metastatic breast cancer and normal or reduced hepatic
function (www.clinicaltrials.gov NCT00781612).

Ongoing TDM4688g - Phase II, multicentre, US, single arm, open-label
clinical trial evaluating the impact of trastuzumab emtansine
on QTc interval in patients with metastatic or unresectable
locally advanced/recurrent HER2-positive breast cancer.
(www.clinicaltrials.gov NCT00943670)

Completed TDM4450g/B0O21976 — Phase II, multicentre, international,

(Primary two arm, open-label clinical trial comparing the efficacy and

endpoints safety of trastuzumab emtansine with that of trastuzumab plus

published — docetaxel in patients with metastatic or unresectable locally

Hurwitz, advanced/recurrent HER2-positive breast cancer who have

2012) not received chemotherapy for MBC. (www.clinicaltrials.gov
NCT00679341)
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Completed TDM4884g - Phase II, multicentre, US, single arm, open-label

(Primary expanded access study evaluating the efficacy and safety of
endpoint trastuzumab emtansine in a real world population
published - (www.clinicaltrials.gov NCT01120561)

Yardley

2013)

Note: Summary of all ongoing and completed clinical studies with trastuzumab
emtansine in LABC and MBC is included in section 10.13.8

1.7 If the technology has not been launched, please supply the

anticipated date of availability in the UK.
The anticipated date of availability in the UK is January 2014.

1.8 Does the technology have regulatory approval outside the

UK? If so, please provide details.
Trastuzumab emtansine is approved in the following countries

e USA February 2013

¢ Kuwait May 2013

e Switzerland May 2013

e Australia August 2013

e New Zealand September 2013
e Ecuador August 2013

e Uruguay August 2013

e Japan September 2013

e Macao October 2013

e Mexico October 2013

e Canada September 2013

e Dominican Republic November 2013
e EU November 2013
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The indications for the above countries are based on the EMILIA population
and similar to the EU wording, with the exception of Switzerland which also

has a broad indication in the first line setting.

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?

An SMC appraisal of trastuzumab emtansine will begin in January 2014 with
guidance expected May 2014.

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

Powder for concentrate for solution for infusion

Acquisition cost (excluding VAT)

£1641.01 per 100mg vial
£2625.62 per 160mg vial

Method of administration

Intravenous Infusion

Doses

3.6 mg/kg

Dosing frequency

Every three weeks

Average length of a course of treatment

This will be evaluated formally in economic modelling. A
summary of treatment duration seen in the EMILIA trial
is included below. Median PFS for patients receiving
trastuzumab emtansine in EMILIA was 9.6 months,
treatment was until progression or unacceptable toxicity.

Number of cycles Number of patients (%)
<6 157 (32%)

6-12 156 (31.8%)

12-18 84 (17.1%)

18-24 43 (9.8%)

>24 50 (10.2%)

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 MBC will receive only one
course of treatment with trastuzumab emtansine

Anticipated number of repeat courses of treatments

A person with HER2-positive MBC will receive only one
course of treatment with trastuzumab emtansine

Dose adjustments

Dose adjustments are recommended for the following:

Thrombocytopenia:

Platelets 25,000 to <50,000/mm?® delay trastuzumab
emtansine until platelet count recovers to 275,000mm?®
then maintain previous dose. <25,000/mm® delay
trastuzumab emtansine until platelet count recovers to
>75,000mm® and then reduce the dose one level
according to the dose reduction table.

Elevated liver transaminases:

>5 to <20 x ULN: delay trastuzumab emtansine until
AST/ALT recover to >2.5 to <5 x ULN, then reduce dose
>20 x ULN: discontinue
emtansine. >3 x ULN and concomitant bilirubin >2 x
ULN: permanently discontinue trastuzumab emtansine.

one level.

Bilirubin:

>1.5 to <3 x ULN: delay trastuzumab emtansine until
bilirubin recovers to >1 to 1.5 x ULN. Maintain dose.

>3 to <10 x ULN: delay trastuzumab emtansine until total
bilirubin recovers to >1 to 1.5 x ULN. Reduce dose by

one level.

>10 x ULN: discontinue trastuzumab emtansine.
Peripheral neuropathy: delay trastuzumab emtansine
for Grade 3 or 4 peripheral neuropathy until symptoms
resolve or improve to Grade < 2. At re-treatment a dose
reduction may be considered.

trastuzumab

Dose reduction schedule
(Starting dose is 3.6
mg/kg)

Dose to be
administered

First dose reduction

3 mg/kg

Second dose reduction

2.4 mg/kg

Requirement for further
dose reduction

Discontinue treatment

1.10

For devices, please provide the list price and

average selling

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

Specification for manufacturer submission of evidence
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details of the anticipated unit cost, including the range of

possible unit costs.
N/a

1.11 Are there additional tests or investigations needed for
selection, or particular administration requirements for this

technology?

According to NICE Guideline CG81 and NICE Breast Cancer Quality Standard
(QS) 12, people with breast cancer should have a HER2 test at initial
diagnosis or at recurrence if not assessed at the time of initial diagnosis, or if it
is felt the biology of the tumour may have changed. No additional tests are
required to diagnose people for treatment with trastuzumab emtansine, or

prior to the administration of trastuzumab emtansine.

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

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

Patients receiving trastuzumab emtansine should be monitored for platelet
counts and liver function prior to each dose, and the dose modified where
appropriate. This is standard for people receiving chemotherapy which is

usually part of a standard treatment regimen for advanced disease.

As with other infusional drugs including monoclonal antibodies, taxanes and
platinum-bases therapies, patients should be monitored for infusion related
reactions; as with other HER2-directed therapies, regular monitoring of left
ventricular ejection fraction (LVEF) is recommended.

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

treatment?

Trastuzumab emtansine is administered as a monotherapy.
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2 Context

In this background section the manufacturer or sponsor should contextualise

the evidence relating to the decision problem.

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). Worldwide breast cancer is
the leading cause of cancer death among women, accounting for 23% (1.38
million) of all new cancer cases and 14% of the cancer deaths in women in
2011 (Jemal, 2011). Although advancements in the detection and
management of early stage disease have resulted in improvements in breast
cancer mortality over recent years (Levi, 2005; Malvezzi, 2011), unresectable
locally advanced breast cancer (LABC) and MBC remain largely incurable,
with the majority of people dying due to their disease, with 5 year survival
rates in Europe of only 55% for all (resectable/unresectable) LABC and 18%
for MBC (Sant, 2003).

Overexpression of HER2 in breast cancer is present in approximately 23% of
people with MBC (Roche data on file RXUKDONF00258, November 2012).
Without targeted therapy, HER2-positive MBC is associated with aggressive
disease, higher rates of recurrence, shorter disease-free survival and shorter
overall survival as compared with tumours that do not overexpress HER2
(Borg, 1990; Ross, 1998; Menard, 2001; Brown, 2008; Crigliano, 2009; Ross,
2009; Pauletti, 2000). People with HER2-positive breast cancer are
approximately five years younger than the general breast cancer population
with an average age of around 53 (Neven, 2008; Kwan, 2009; Tripathy, 2013).

Hence, this disease has significant societal impact.

Trastuzumab plus taxane (docetaxel or paclitaxel), and pertuzumab plus

trastuzumab plus docetaxel, are approved for the treatment of first-line
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metastatic HER2 positive tumours (Slamon, 2001; Marty, 2005; Baselga,
2012). The currently approved combination regimen for the treatment of
second line HER2-positive MBC is lapatinib plus capecitabine (Cameron,
2008).

These targeted therapies brought significant advances in treatment for
patients with HER2-positive MBC. A meta-analysis in 2009 of 39, 730 patients
reported an OS rate of 25.1 months for HER2-positive MBC patients who
received trastuzumab in combination with chemotherapy compared to 20.3 for
those who received chemotherapy alone (p=0.01)(Ross, 2009). The recent
CLEOPATRA study examining trastuzumab plus docetaxel against
pertuzumab plus trastuzumab plus docetaxel improved on this with a HR for
OS of 0.66. Median OS was 37.6 months in the trastuzumab plus docetaxel
arm, however the data was not yet mature in the pertuzumab plus
trastuzumab plus docetaxel arm (Swain, 2013). Landmark survival estimates
at 1, 2 and 3 years were 94% vs 89%, 81% vs 69% and 66% vs 50% for the
pertuzumab containing arm and the trastuzumab plus docetaxel arms,
respectively (Swain, 2013). However, resistance and intolerability to HER2-
targeted therapies is common and a majority of patients will relapse and
eventually die from their HER2-positive MBC. This highlights an unmet need
for an effective, novel, and HER2-targeted therapeutic agent offering
improvement in efficacy and/or tolerability of therapy for patients whose

advanced disease relapsed on trastuzumab.

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 2: Trastuzumab emtansine eligible population
Trastuzumab Emtansine Higible Patient Population

(a)

England incident breast cancer population | | 41,236 |

(b)|% Metastatic 26% | 10,757 |

% HER2 tested and +ve 21%

| 2,259 |

| 1,667 | % Early Relapsers 12% -

(©

(d)|% eligible for first line (1L) treatment 74%

% who progress and are eligible for second line (2L)
treatment

Total 1L Early Relapsers and 2L Eligible | -

() 65%

U]

(&) Incidence based on QOF, HES and NCIN data: Roche Data on File
RXUKDONF00301, March 2013

(b) Data taken from a Roche-commissioned analysis of the IMS Oncology
Analyzer, (UK MAT Quarter 2 2012): Roche Data on File RXUKDONF00258,
November 2012

(c) Data taken from a Roche-commissioned analysis of the IMS Oncology
Analyzer, (UK MAT Quarter 2 2012): Roche Data on File RXUKDONF00258,
November 2012

(d) Internal Roche Assumption
(e) Internal Roche Assumption
(f) Calculation: Add 1L early relapsers to 2L eligible

Please provide information about the life expectancy of people with the

disease in England and Wales and provide the source of the data.

People with HER2-positive MBC are generally around 5 years younger than
patients with HER2-negative disease (Neven, 2008; Kwan, 2009) and have a

poor prognosis after treatment with trastuzumab and a taxane. Median
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survival in the control (standard of care; lapatinib plus capecitabine) arm in the

EMILIA study was approximately two years (Verma, 2012).

The current standard of care in England for patients who have progressed on
trastuzumab is lapatinib plus capecitabine, a licensed indication which was
supported by data from the EGF100151 trial. In this study patients receiving
capecitabine plus lapatinib therapy had a median overall survival (OS) of 15.6
months compared to 15.4 months with capecitabine alone (Cameron, 2008).
In the CEREBEL study, within a subgroup of patients previously treated with
trastuzumab for metastatic disease, patients receiving capecitabine plus
trastuzumab versus capecitabine plus lapatinib demonstrated median OS of
27.3 months and 22.7 months, respectively (hazard ratio [HR] [95% CI]: 1.18
[0.76, 1.83]) (Pivot, 2012). This illustrates the unmet need in patients
previously treated with trastuzumab, for an effective therapy which offers a

potential gain in life expectency.

Other trials in this population show a similar life expectancy. In the GBG-26
study, patients receiving capecitabine plus trastuzumab or capecitabine
monotherapy had a median OS of 24.9 months vs. 20.6 months, respectively
(HR [95% CI]: 0.94 [0.65, 1.35], p=0.73) (Von Minckwitz, 2011).

In the NICE review of vinorelbine in this setting the median OS for intravenous

vinorelbine monotherapy ranged from 9.9 to 16.8 months (Lewis, 2002).

It is important to note that the NICE approved therapies of capecitabine or
vinorelbine monotherapy demonstrate a median OS of 15.4 months or 16.8

months, respectively.

2.3 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.

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

treatment of advanced breast cancer'.
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e NICE Technology Appraisal ID20. December 2006, ‘Lapatinib in
combination with capecitabine for women with previously treated

advanced or metastatic breast cancer.’

e NICE Clinical Guideline No. 81, February 2009, ‘Advanced breast

cancer: diagnosis and treatment’

e NICE Advanced breast cancer: chemotherapy and biological therapy

pathway

e NICE Breast Cancer QS12: Advanced breast cancer pathway,
September 2011

Other Relevant Guidelines

e Breast cancer follow-up and management after primary treatment:
American Society of Clinical Oncology Clinical Practice Guideline
Update — Published in JCO, Vol 3, Issue 7 (March), 2013: 961-965

e Recommendations for Human Epidermal Growth Factor Receptor 2
Testing in Breast Cancer: American Society of Clinical
Oncology/College of American Pathologists Clinical Practice Guideline
Update — Posted ahead of print on www.jco.org on 7™ October 2013

e Guidelines of the AGO Breast Committee: Targeted Agents. Update
March 2012

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

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): viill-viil9

2.4 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.
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NICE Clinical Guideline 81 (CG81) includes recommendations on the
diagnosis and treatment of people with HER2-positive MBC. 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, unless the
original diagnosis was made before testing for HER2 was routine or if it is felt

the biology of the tumour may have changed.

Treatment of HER2-positive MBC is outlined in a treatment algorithm in CG81
(CG81, Page 24). The algorithm states that trastuzumab with paclitaxel in line
with TA34, or docetaxel, is the standard first line treatment of HER2-positive
MBC. The algorithm recommends treatment with vinorelbine or capecitabine
in the second line setting with the option for retreatment with trastuzumab in
addition to one of these chemotherapy agents if the patient has CNS only
progression during first line trastuzumab treatment. Trastuzumab
monotherapy can be used in patients who have received at least two lines of
therapy for MBC.

It should be noted that CG81 has not been updated since 2009 and does not
necessarily reflect the current standard of care for patients in England with
HER2-positive MBC.

Due to the introduction of the Cancer Drugs Fund in October 2010 many
patients will now receive pertuzumab in combination with trastuzumab and
docetaxel as a first line treatment followed by lapatinib in combination with
capecitabine in the second line setting (Roche data on file - IMS UK MBC
Enhanced Tumour Study Q2 2012).

As a result there is significant divergence between the NICE approved
pathway of care for a HER2-positive mBC patients and the clinical reality in

England.
NICE approved clinical pathway:

e First line: trastuzumab plus paclitaxel
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e Second line: capecitabine or vinorelbine (plus trastuzumab in CNS only
progression) Note: as this use is guideline recommended only and not
associated with a funding mandate, trastuzumab retreatment use is

variable throughout the country)
e Third line: vinorelbine or capecitabine or trastuzumab
CDF approved clinical pathway would receive:

e First line: pertuzumab plus trastuzumab plus docetaxel; or trastuzumab

plus taxane
e Second line: lapatinib plus capecitabine
e Third line: capecitabine or vinorelbine or trastuzumab

Following NICE approval of trastuzumab emtansine our clinical experts
anticipate that it will be primarily given in as a single-agent to patients who
have received one line of therapy for HER2-positive MBC, or whose cancer
has relapsed on, or within six months of completing adjuvant treatment for
HER2-positive MBC.

This will effectively displace lapatinib/capecitabine in the current clinical
pathway in England or capecitabine or vinorelbine in Wales.

2.5 Please describe any issues relating to current clinical practice,

including any variations or uncertainty about best practice.
See response to 2.4 above.

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

selection.
e Lapatinib in combination with capecitabine (LAP-CAP)
e Trastuzumab in combination with capecitabine (TRA-CAP)

e Trastuzumab in combination with vinorelbine (TRA-VIN)
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e Capecitabine (CAP)
¢ Vinorelbine (VIN)
These comparators are as per the final scope.

In the second line setting lapatinib in combination with capecitabine is the
most dominant regimen in UK clinical practice, used in 41% of all patients.
Trastuzumab in combination with capecitabine is the next most popular
regimen, used in 13% of patients (RXUKDONF00338, December 2013)).

In the third line setting lapatinib in combination with capecitabine is also the
most commonly used regimen (27% of all patients) followed by vinorelbine
monotherapy (RXUKDONF00338, December 2013)). It should be noted that
the data to support use of vinorelbine in third line HER2-positive MBC patients
IS sparce, consisting mainly of low patient number, non-comparative phase II

trials or small RCTs.

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

appraised.

In a pooled safety analysis review of 882 patients who received trastuzumab
emtansine at 3.6 mg/kg in the most commonly reported adverse events of any
grade were fatigue, nausea, headache, thrombocytopenia and constipation.
Most adverse events were mild to moderate Grades 1/2. With the exception of
fatigue, the most commonly reported Grade = 3 adverse events were related
to asymptomatic laboratory test abnormalities: thrombocytopenia, increased
hepatic transaminases, hypokalaemia, and anaemia. The majority of adverse
events were managed by delaying or reducing the dose of trastuzumab

emtansine (Dieras, 2012).

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

economic analysis.
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2.8 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.

Trastuzumab emtanisine is being compared to both infusional and oral

therapies.

Trastuzumab emtansine is administered on a three-weekly cycle, similar to
trastuzumab. Both trastuzumab emtansine and trastuzumab are administered
for 90 minutes for the first infusion, followed by 30 (x10) minute infusions if the
first infusion was well tolerated. These infusions typically take place in a
hospital within an established oncology unit, which has the staffing and

infrastructure required for administration of cancer treatments.

The adverse events associated with trastuzumab emtansine which require
monitoring are decreased platelets, increased liver enzymes, LVEF decline,
infusion related reactions and hypersensitivity (Verma, 2012; Hurwitz, 2012).
These are all routinely measured in patients receiving chemotherapy and anti-
HER2 therapy.

Testing and monitoring of HER2-positive MBC is outlined in CG81.
No new resources are therefore required for trastuzumab emtansine.

2.9 Does the technology require additional infrastructure to be put

in place?

No.
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3 Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. For further information, please see the
NICE website

(www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp).

3.1 Identification of equality issues
3.1.1 Please let us know if you think that this appraisal:
o could exclude from full consideration any people protected by

the equality legislation who fall within the patient population

for which [the treatment(s)] is/are/will be licensed,;

o could lead to recommendations that have a different impact on
people protected by the equality legislation than on the wider
population, e.g. by making it more difficult in practice for a

specific group to access the technology

o could lead to recommendations that have any adverse impact

on people with a particular disability or disabilities

Please provide us with any evidence that would enable the
Committee to identify and consider such impacts.

No equality issues have been identified.
3.1.2 How has the analysis addressed these issues?

No equality issues have been identified
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4 Innovation

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

condition.

Treatment goals for unresectable LABC and MBC involve increasing the life
expectancy, both overall and before progression, and improving patients’
quality of life. Trastuzumab emtansine is the first treatment for HER2-positive
unresectable LABC and MBC to address both of these, reducing the need for

treatment compromise between efficacy and tolerability.

Trastuzumab emtansine is part of a new class of drugs known as antibody-
drug conjugates (ADCs). The class has been the focus of research for several
decades but, due to technological, targeting and potency issues, has only
recently produced successful therapies (Zolot, 2013). ADCs link a highly
potent drug to a targeting antibody thus delivering therapeutic benefit directly
to the site of the disease. Thus, ADCs are able to harness the highly specific
targeting ability of monoclonal antibodies, to distinguish between tumour and
healthy cells (Chari, 2008).

Trastuzumab emtansine is the first HER2-targeted ADC to gain a licence for
treatment of a solid tumour. It combines the currently most effective treatment
for HER2-positive MBC, the monoclonal antibody trastuzumab, with a highly
cytotoxic drug, DM1. These two are joined by a linker that is stable in
circulation but is degraded in intracellular lysosomes after HER2 -receptor
complex internalisation. This means that the cytotoxic agent is delivered to the
interior of the tumour cell, resulting in a clinically significant reduction in
systemic toxicity and an increase in tumour site toxicity, when compared with
traditional systemic chemotherapy treatment combinations (Chari, 2008;
Verma, 2012; Wildiers, 2013).

Compared with lapatinib and capecitabine, the innovative technology behind
trastuzumab emtansine has resulted in a statistically and clinically significant

Specification for manufacturer submission of evidence Page 39 of 265





increase in efficacy, in terms of OS (30.9 months vs 25.1 months), and PFS
(9.6 vs 6.4 months); at the same time as reducing the number of patients
experiencing severe Grade = 3 adverse events (40.8% vs 57%) or terminating
treatment due to adverse events (5.9% vs 10.7%) (Verma, 2012).

This combination of increased efficacy and reduced toxicity resulted in
increased patient quality of life as assessed by the patient reported outcomes
survey FACT-B Trial Outcome Index (TOI; includes physical, functional and
breast cancer specific subscales) compared to the standard of care alternative

of lapatinib plus capecitabine (Verma, 2012).

Additionally, there was a consistent improvement in secondary efficacy
endpoints, including independently-assessed objective response rate (ORR;
43.6% vs. 30.8%, difference 12.7% [6.0%, 19.4%]; p = 0.0002), and duration
of response (DOR; median 12.6 as compared to 6.5 months) for trastuzumab
emtansine as compared to lapatinib plus capecitabine, respectively (Verma,
2012).

4.1.2 Discuss whether and how you consider that the use of the
technology can result in any potential significant and
substantial health-related benefits that are unlikely to be

included in the quality-adjusted life year (QALY) calculation.
Wider Societal Benefits

The median age of women in both arms of the EMILIA study was only 53
years old (Verma, 2012).

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.

Trastuzumab emtansine can extend survival and grant women more time to
contribute to their families (both financially and via informal care) as well as
achieve personal milestones (for example build memories with their children).

In addition, the reduction in toxicity over current care means that these women
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are more fit and able to participate in family life, within their communities, and

at work.

To date most studies in MBC have failed to demonstrate an appreciable
difference in patient reported outcomes between standard of care therapy and
experimental agents. In contrast, FACT-B TOI in the EMILIA study showed a
statistically significant benefit in favour of trastuzumab emtansine over
lapatinib plus capecitabine. Patient reported time to symptom progression was
delayed from 4.6 months to 7.1 months with trastuzumab emtansine
(HR=0.796, p=0.0121) (Verma, 2012).

In addition, patients were less bothered by the side effects of trastuzumab
emtansine than lapatinib plus capecitabine, and on treatment incidence of
patient reported diarrhoea symptoms was lower with trastuzumab emtansine

than lapatinib plus capecitabine (Welslau, 2013).

These issues are not currently captured in the NICE process and should be
considered be the Committee.

The Differential Value of QALYs Gained in Differential Circumstances

HER2-positive MBC 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 society’s potential

preference of QALYs gained in areas of a higher burden of disease.
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4.1.3 Please identify the data you have used to make these
judgements, to enable the Appraisal Committee to take

account of these benefits.

People’s preference for QALYs gained in people with a high burden of illness
is being investigated in an on-going Department of Health commissioned
study. We envisage the results of this study to be published prior to the

conclusion of this Appraisal.
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5 Statement of the decision problem

In this section the manufacturer or sponsor should specify the decision
problem that the submission addresses. The decision problem should be
derived from the final scope issued by NICE and should state the key

parameters that the information in the evidence submission will address.
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Final scope issued by NICE | Decision problem | Rationale
addressed in the | if different
submission from the
scope

Population To appraise the clinical and As per scope. n/a
cost effectiveness of
trastuzumab emtansine
within its licensed indication
for the treatment of
unresectable locally
advanced or metastatic
HERZ2-positive breast cancer
after treatment with
trastuzumab and a taxane.

Intervention Trastuzumab emtansine As per scope. n/a

Comparator(s) | -lapatinib in combination with | As per scope. n/a
capecitabine

-capecitabine

-trastuzumab in combination
with capecitabine

-vinorelbine

-trastuzumab in combination
with vinorelbine

Outcomes -progression free survival As per scope. n/a
-overall survival
-adverse effects of treatment

-health-related quality of life.

Economic The reference case stipulates | As per scope. n/a
analysis that the cost effectiveness of
treatments should be
expressed in terms of
incremental cost per quality-
adjusted life year.

The reference case stipulates
that the time horizon for
estimating clinical and cost
effectiveness should be
sufficiently long to reflect any
differences in costs or
outcomes between the
technologies being
compared.
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Costs will be considered from
an NHS and Personal Social
Services perspective.

Subgroups  to | No subgroups identified. As per scope. n/a
be considered
Special No potential equity or equality | As per scope. n/a

considerations, | issues identified
including issues
related to equity
or equality
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Section B = Clinical and cost effectiveness

When estimating clinical and cost effectiveness, particular emphasis should

be given to adhering to the ‘reference case’ (see the NICE document ‘Guide

to the methods of technology appraisal’ — www.nice.org.uk). Reasons for

deviating from the reference case should be clearly explained. Particularly

important features of the reference case include those listed in the table

below.

Element of health
technology
assessment

Reference case

Section in ‘Guide to
the methods of
technology appraisal’

Defining the decision | The scope developed by NICE 5.2.5and 5.2.6
problem
Comparator(s) Therapies routinely used in the | 5.2.5and 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
evaluation

Cost-effectiveness analysis

5.2.11 and 5.2.12

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 | 5.4

measurement of | carers

HRQL

Source of preference | Representative sample of the | 5.4

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

Manufacturers and sponsors are requested to present clinical evidence for
their technology in the following sections. This section should be read in
conjunction with NICE’s ‘Guide to the methods of technology appraisal’,
sections 3 and 5.3.1 to 5.3.8.

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 to the decision problem.

Searches used index and text words which included trastuzumab emtansine
and breast cancer as descriptors. The search was restricted to include only
documents relating to humans and clinical trials where trastuzumab
emtansine was the main focus or where trastuzumab emtansine was being
investigated in combination with other agents. 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 Error! Reference source not found..

Full details of the searches conducted and terms used are provided in
Appendix Error! Reference source not found.. Details of the search
outputs/records obtained and reasons for exclusion/inclusion of records are

also provided in Appendix Error! Reference source not found..
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6.2 Study selection

6.2.1 Describe the inclusion and exclusion selection criteria,
language restrictions and the study selection process. A
justification should be provided to ensure that the rationale is

transparent. A suggested format is provided below.

Inclusion Criteria:
Published papers or abstracts which evaluated the following were included:

e Trastuzumab emtansine had to be the major focus of the study, in
order to eliminate references which merely mentioned trastuzumab
emtansine as part of a discussion of treatments for metastatic breast
cancer or other cancers, for example review articles.

e Metastatic breast cancer was the major focus of the study, in order to
eliminate papers addressing the use of trastuzumab emtansine in other
breast cancers e.g. Inflammatory breast cancer, or in other settings eg.
early breast cancer. MBC studies would normally have included
patients with unresectable LABC.

e Data addressing the efficacy of trastuzumab emtansine in combination
with other agents are not in line with this submission.

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 trastuzumab emtansine was not included.
e Studies which were in non-relevant populations ie. Early breast cancer,
other cancers.
e Studies which included other agents in combination with trastuzumab

emtansine.
6.2.2 A flow diagram of the numbers of studies included and
excluded at each stage should be provided using a validated

statement for reporting systematic reviews and meta-analyses
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such as the QUOROM statement flow diagram (www.consort-

statement.org/?0=1065). The total number of studies in the

statement should equal the total number of studies listed in
section 6.2.4.

Figure 3: PRISMA flow diagram of literature search conducted
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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.

Three RCTs were identified — the EMILIA study, the TH3RESA study, and the
TDM4450g study. Section 6.2.4 lists all publications founded upon these
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studies. The fourth study sourced in Figure 3 is an additional analysis from the
EMILIA data set, and for this reason it is not included for an independent

analysis in section 6.2.4.

Complete list of relevant RCTs

6.2.4 Provide details of all RCTs that compare the intervention with
other therapies (including placebo) in the relevant patient
group. The list must be complete and will be validated by
independent searches conducted by the Evidence Review
Group. This should be presented in tabular form. A suggested

format is presented below.
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Table 5: List of relevant RCTs

Trial no. | Intervention Comparator | Population Primary
(acronym) study ref.
EMILIA Trastuzumab Lapatinib People  with | Verma NEJM
(TDM4370g, emtansine (3.6 | (1250 mg/day | HER2-positive | 2012; 367(19):
B0O21977) mg/kg q3w) od) in | advanced 1783-91
combination breast cancer
with who received | Welsau ESMO
capecitabine at least one | 2012, 329P
1000  mg/m? | line of | poster
bd, days 1-14, | chemotherapy | presentation
g3w) for their
metastatic
disease or
who relapsed
from adjuvant
therapy within
6 months.
TH3RESA Trastuzumab Treatment of | People  with | Wildiers.
(BO25734) emtansine (3.6 | physician’s HER2-positive | ESMO 2013
mg/kg q3w) choice (TPC) metastatic 38" Congress,
breast cancer | oral
who had | presentation
received at
least two lines
of HER2-
directed
therapy for
their
metastatic
disease.
TDM4450¢g Trastuzumab Trastuzumab People  with | Hurvitz. JCO
(BO21976) emtansine (3.6 | (8 mg/kg | HER2-positive | 2013;  31(9):
mg/kg g3w) loading dose; | metastatic 1157- 63
6 mg/kg q3w) breast cancer
in combination | Who had not
with docetaxel | received
(75 or chemotherapy
100 mg/m? or biologic
q3w) therapy for
their
metastatic
disease.
6.2.5 Please highlight which of the RCTs identified above compares

the intervention directly with the appropriate comparator(s)
with reference to the decision problem. If there are none,

please state this.

EMILIA is a randomised open-label clinical trial comparing the intervention of
interest, trastuzumab emtansine, against lapatinib in combination with

capecitabine.
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TH3RESA is a randomised open-label clinical trial comparing the intervention
of interest with treatment of physician’s choice (TPC). TPC could be
e Chemotherapy, any single agent
e Hormonal therapy for hormone receptor positive-disease, single-agent
(eg, tamoxifen or aromatase inhibitor) or dual therapy (eg, aromatase
inhibitor with luteinizing hormone releasing hormone [LHRH] agonist)
e HERZ2-directed therapy
o Single agent (eg, trastuzumab or lapatinib)
o Dual therapy (eg, trastuzumab with lapatinib)
o Single agent in combination with single-agent chemotherapy
(eg, lapatinib with capecitabine, trastuzumab with vinorelbine)
o Single agent in combination with single-agent hormonal therapy
(eg, lapatinib with letrozole, trastuzumab with anastrozole)
A combination of two agents maximum was allowed, such as: a HER2-
directed therapy plus chemotherapy, a combination of two HER2-directed
therapies, or HER2-directed therapy plus hormonal therapy. Dual hormonal
therapies were also allowed but doublet chemotherapies were not permitted.
80% of patients in the TPC arm received a trastuzumab containing regimen.

Both of these studies are 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.

TDM4450g has been excluded from further discussion. This is a phase I
study which included previously untreated HER2-positive MBC patients and
randomised them 1:1 to receive trastuzumab emtansine (67 patients) or
trastuzumab in combination with docetaxel (70 patients). No disease free
interval from adjuvant therapy restrictions were specified within the study
protocol — this is counter to the inclusion population in the EMILIA study, and

subequent license for trastuzumab emtansine, which features previously
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untreated patients who had a disease free interval of less than 6 months.
There is therefore some small overlap between TDM4450g and the
trastuzumab emtansine label; however no separate analysis was performed of
patients with a relapse interval <6 months. The majority of patients in the trial
(65%) had at least 24 months since adjuvant therapy. Given the small number
of possible within-licence patients involved, a subanalysis of this study was
not considered useful. In addition, the comparator considered within this trial
(trastuzumab and a taxane) is beyond the scope of this appraisal and cannot

be linked to the comparators of interest via an indirect comparison.
This study has therefore not been included in further discussion.

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 a table; the following is a

suggested format.

Due to the availability of randomised data on the relative efficacy directly
relevant to the decision problem no non-RCT evidence has been presented in

this submission.

6.3 Summary of methodology of relevant RCTs

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

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

aspects of methodology will be in the public domain; if a
manufacturer or sponsor wishes to submit aspects of the

methodology in confidence, prior agreement must be
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requested from NICE. When there is more than one RCT, the

information should be tabulated.

Methods

6.3.2 Describe the RCT(s) design (for example, duration, degree and
method of blinding, and randomisation) and interventions. Include
details of length of follow-up and timing of assessments. The
following tables provide a suggested format for when there is more
than one RCT.
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Table 6: Comparative summary of methodology of the RCTs

Trial no. EMILIA TH3RESA

(acronym)

Location International International

Design Phase 11, randomised, Phase lll, randomised,

multicentre, international,
two-arm, open-label
clinical trial designed to
compare the safety and
efficacy of trastuzumab
emtansine with that of

capecitabine + lapatinib for
HER2-positive MBC. 991
patients were enrolled at
more than 200 sites
worldwide.

multicentre, two-arm,
open-label clinical trial
designed to compare
the efficacy of
trastuzumab emtansine
with TPC for patients
with HER2-positive
MBC. 602 patients were
enrolled at
approximately

250 sites worldwide

Duration of study

The study will be
terminated at time of final
OS analysis, expected to
be at 51 months.O

The study will be
terminated at time of
final OS analysis,
expected to be at 26
months.O

Method of randomisation

1:1 randomisation
(Independent IXRS)

2:1 randomisation
(Independent IXRS)

Method of blinding (care | Not blinded Not blinded

provider, patient and outcome

assessor)

Intervention(s) (n=) and | Trastuzumab emtansine Trastuzumab emtansine

comparator(s) (n =) (3.6 mg/kg q3w) (n=495) (3.6 mg/kg q3w) (n=404)
VS S
Lapatinib (1250 mg/day Treatment of physician’s
od) in combination with choice (n=198)
capecitabine 1000 mg/m?
bd, days 1-14, q3w)
(n=496)

Primary outcomes (including | PFS by independent PFS by investigator and

scoring methods and timings of
assessments)

review, OS and safety

oS

Secondary outcomes (including
scoring methods and timings of
assessments)

PFS by investigator, ORR,
duration of response, time
to symptom progression
and quality of life (FACT-B
TOI)

ORR per investigator
assessment, 1-year
survival rate, and time to
pain symptom
progression (EORTC
QLQ-C30), EQ-5D and
safety

Duration of follow-up

At time of interim OS
analysis median follow up:
trastuzumab emtansine
19.1 months, capecitabine
plus lapatinib 18.6 months.
Study ongoing.

At time of PFS analysis
median follow up:
trastuzumab emtansine,
7.2 months TPC, 6.5
months. Study ongoing.
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A hierarchical dynamic randomisation scheme was used to ensure an
approximately equal sample size for the two treatment arms 1) overall, 2) by
world region (United States, Western Europe, other), and 3) within each of the
four categories defined by the following two prognostic factors, the number of
prior chemotherapeutic regimens for unresectable, locally advanced or
metastatic disease (0-1 vs. > 1), and visceral vs non-visceral disease.
Patients with both visceral and non-visceral disease were considered as

having visceral disease.

Tumour assessments were conducted approximately every 6 weeks from the
date of randomisation or from Cycle 1 Day 1 (patients should have received
their first dose of study treatment no later than 5 days after randomisation),
regardless of dose delays or dose interruptions, untii 6 weeks after
investigator-assessed progression of disease (PD) or until death, whichever
occurred first. Patient-reported outcomes (PROSs) as assessed by the FACT-B
(female patients only) and the DAS were completed every two-treatment

cycles until 6 weeks after PD.

Participants

6.3.3 Provide details of the eligibility criteria (inclusion and
exclusion) for the trial. The following table provides a
suggested format for the eligibility criteria for when there is
more than one RCT. Highlight any differences between the

trials.
Key differences between the entry criteria for the RCTs:
Prior therapies

In the EMILIA trial patients could have either relapsed on or within 6 months of
completing adjuvant therapy for HERZ2-positive breast cancer, or have
progressed on at least one line of therapy for HER2-positive metastatic or
locally advanced breast cancer. As a result 12% of patients were first line,
36% of patients were second line and 52% of patients were third or later lines.
In the TH3RESA trial all patients had at least two prior therapies for metastatic
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disease and so 35% of patients were third line, 36% of patients were fourth

line and 29% of patients were fifth or later lines.

In the EMILIA trial, all patients were required to have previously received

trastuzumab and a taxane. In the TH3RESA trial all patients had received

trastuzumab, a taxane and lapatinib.

Performance status

In the EMILIA trial patients were required to have an ECOG performance

status of 0 or 1 at baseline. In the TH3RESA trial patients could have a

baseline ECOG performance status of 0, 1 or 2. A breakdown of performance

status for each trial is shown below:

Table 7: ECOG PS in EMILIA and TH3RESA trials

ECOG PS EMILIA TH3RESA
Trastuzumab lapatinib plus | Trastuzumab TPC (n=198)
emtansine capecitabine emtansine
(n=495) (n=496) (n=404)

0 61% 64% 45% 41%

1 39% 36% 50% 51%

2 NA NA 6% 8%

EMILIA

Inclusion Criteria

Disease-Specific Criteria

1. Prospective centrally confirmed HER2-positive (i.e.,

immunohistochemistry [IHC] 3 + and/or gene-amplified by FISH). Both

IHC and FISH assays will be performed; however, only one positive

result is required for eligibility. Additional tissue samples will be

required to perform all mandatory testing (including gqRT-PCR).

2. Histologically or cytologically confirmed

invasive breast cancer:

incurable, unresectable, locally advanced breast cancer previously

treated with multimodality therapy or MBC
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3. Prior treatment for breast cancer in the adjuvant, unresectable, locally
advanced, or metastatic setting must include both:
A taxane, alone or in combination with another agent, and trastuzumab,
alone or in combination with another agent in the adjuvant,
unresectable, locally advanced, or metastatic setting

4. Documented progression of incurable unresectable, locally advanced,
or metastatic breast cancer, defined by the investigator:
Progression must occur during or after most recent treatment for locally
advanced/MBC or within 6 months after completing adjuvant therapy.

5. Measurable and/or non-measurable disease. Patients with CNS-only

disease are excluded.

General Criteria
6. Age = 18 years
7. Cardiac ejection fraction = 50% by either ECHO or MUGA
8. ECOG performance status of O or 1
9. Adequate organ function, evidenced by the following laboratory results
within 30 days prior to randomisation:
e Absolute neutrophil count > 1500 cells/mm3
e Platelet count > 100,000 cells/mm3
¢ Haemoglobin > 9.0 g/dL (Patients were allowed to be transfused
red blood cells to this level).
e Albumin = 2.5 g/dL
e Total bilirubin < 1.5 upper limit of normal (ULN)
e SGOT (aspartate aminotransferase [AST]), SGPT (SGPT
(alanine aminotransferase [ALT]), and alkaline phosphatase
(ALP) = 2.5 x ULN with the following exception: patients with
bone metastases: ALP <5 x ULN
e Creatinine clearance > 50 mL/min based on Cockroft-Gault
glomerular filtration rate (GFR) estimation: (140 — Age) x (weight

in kg) % (0.85 if female)/(72 x serum creatinine)
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e International normalized ratio (INR) and activated partial
thromboplastin time (aPTT) < 1.5 x ULN (unless on therapeutic
coagulation)

10.For women of childbearing potential and men with partners of
childbearing potential, agreement to use a highly effective, non-
hormonal form of contraception. Acceptable forms of contraception
should include two of the following:

e Placement of non-hormonal intrauterine device (IUD)

e Condom with spermicidal foam/gel/film/cream/suppository

e Diaphragm or cervical/lvault caps with  spermicidal
foam/gel/film/cream/suppository

The above contraception is not a requirement in the case of any of the
following:

e Patient is surgically sterilized (i.e., who have undergone surgical
sterilisation with a hysterectomy and/or bilateral oophorectomy)

e Patient has had no menstrual period for 12 consecutive months,
or

e Patient truly abstains from sexual activity

Contraception use should continue for the duration of the study
treatment and for at least 6 months after the last dose of study
treatment.

Periodic abstinence (e.g., calendar ovulation, symptothermal, post-
ovulation methods) and withdrawal are not acceptable methods of
contraception. Postmenopausal is defined as = 12 months of
amenorrhea.

Specific country requirements will be followed (e.g., in the United
Kingdom, women of childbearing potential and male subjects and their
partners of childbearing potential must use two methods of
contraception [one of which must be a barrier method] for the duration
of the study).
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Exclusion Criteria
Cancer-Related Criteria

1. History of treatment with trastuzumab emtansine

2. Prior treatment with lapatinib or capecitabine

3. Peripheral neuropathy of Grade = 3 per National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI CTCAE)
Version 3.0

4. History of other malignancy within the previous 5 years, except for
appropriately treated carcinoma in situ of the cervix, non-melanoma
skin carcinoma, Stage 1 uterine cancer, synchronous or previously
diagnosed HERZ2-positive breast cancer, or cancers with a similar
curative outcome as those mentioned above

5. History of receiving any anti-cancer drug/biologic or investigational
treatment within 21 days prior to randomisation except hormone
therapy, which can be given up to 7 days prior to randomisation;
recovery of treatment-related toxicity consistent with other eligibility
criteria

6. History of radiation therapy within 14 days of randomisation. The
patient must have recovered from any resulting acute toxicity (to Grade
< 1) prior to randomisation

7. Brain metastases that are untreated, symptomatic, or require therapy to
control symptoms, as well as a history of radiation, surgery, or other
therapy, including corticosteroids, to control symptoms from brain
metastases within 2 months (60 days) before randomisation

Cardiopulmonary Function

8. History of symptomatic CHF or serious cardiac arrhythmia requiring
treatment

9. History of myocardial infarction or unstable angina within 6 months of
randomisation

10.Current dyspnoea at rest due to complications of advanced malignancy

or requirement for continuous oxygen therapy
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General Criteria

11.Current severe, uncontrolled systemic disease (e.g., clinically
significant cardiovascular, pulmonary, or metabolic disease)

12.Pregnancy or lactation

13.Currently known active infection with HIV, hepatitis B virus, or hepatitis
C virus

14.Presence of conditions that could affect gastrointestinal absorption:
malabsorption syndrome, resection of the small bowel or stomach, and
ulcerative colitis

15.History of intolerance (such as Grade 3-4 infusion reaction) to
trastuzumab

16.Known hypersensitivity to 5-fluorouracil or known dihydropyrimidine
dehydrogenase deficiency

17.Current treatment with sorivudine or its chemically related analogs,
such as brivudine

18.Assessed by the investigator to be unable or unwilling to comply with

the requirements of the protocol (i.e., unable to swallow pills)

TH3RESA
Inclusion Criteria
1. Signed study-specific Informed Consent Form
Age = 18 years
Histologically or cytologically documented breast cancer
Metastatic or unresectable locally advanced/recurrent breast cancer

o bk~ 0N

HER2-positive disease documented as ISH-positive and/or 3+ by IHC
on previously collected tumour tissue and prospectively confirmed by
Sponsor-designated central laboratory prior to study enroliment

Tumour material made available for confirmatory central laboratory
HER2 testing and exploratory biomarker analyses. Both IHC and ISH
assays will be performed; however, only one positive result is required
for eligibility. For patients with a history of bilateral breast cancer,
HER2-positive status must be demonstrated in primary tumours from

both breasts or a biopsy from a single metastatic site
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6. Disease progression on the last systemic anti-cancer regimen received
as defined by the investigator unless they were intolerant
Patients who were intolerant to their last systemic anti-cancer regimen
may be considered eligible if they satisfy all other inclusion criteria.
Intolerance is defined as any treatment-related Grade 4 AE, or any
treatment-related Grade 2 or 3 AE that is unacceptable to the patient
and persists despite standard countermeasures. The reason for
intolerance will be fully documented

7. Prior treatment with trastuzumab, lapatinib, and a taxane in any setting
(i.e., neoadjuvant, adjuvant, locally advanced, or recurrent/metastatic)
and documented disease progression (by investigator assessment)
after at least two regimens of HER2-directed therapy in the metastatic
or unresectable locally advanced/recurrent setting. Disease
progression must have occurred on both trastuzumab and lapatinib
containing regimens except where there was intolerance of lapatinib as
defined below

8. A minimum of 6 weeks of prior trastuzumab for the treatment of
metastatic or unresectable locally advanced/recurrent disease is
required

9. Trastuzumab must have been administered as six consecutive weekly
doses or as two consecutive doses on a q3w schedule

10.Patients must have had at least 6 weeks of prior exposure in the
metastatic (or unresectable locally advanced/recurrent) setting to
lapatinib unless they were intolerant of lapatinib
Intolerance is defined as any treatment-related Grade 4 AE, or any
treatment-related Grade 2 or 3 AE that is unacceptable to the patient
and persists despite standard countermeasures. The reason for
intolerance will be fully documented
Patients who were found to be intolerant to lapatinib can be considered
eligible if they experienced disease progression during a single
trastuzumab-based regimen in the metastatic (or unresectable locally
advanced/recurrent) setting

11.Adequate organ function, as evidenced by the following laboratory

results:
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ANC > 1500 cells/mm?
Platelet count > 100,000 cells/mm?®
Haemoglobin > 9.0 g/dL
Patients are allowed to receive transfused RBC to achieve this level.
Total bilirubin < 1.5 x ULN, except in patients with previously
documented Gilbert's syndrome, in which case the direct bilirubin
should be less than or equal to the ULN
SGOT (AST) and SGPT (ALT) 2.5 x ULN
Alkaline phosphatase < 2.5 x ULN
Patients with hepatic and/or bone metastases: alkaline phosphatase <
5 x ULN
Serum creatinine < 1.5 x ULN

12.INR < 1.5 x ULN

13.Eastern Cooperative Oncology Group (ECOG) performance status of 0,
1, or 2 (see Appendix B)

14.LVEF = 50% by either ECHO or MUGA

15.Willingness and ability to comply with scheduled visits, treatment plans,
laboratory tests, and other study procedures, including completion of
PRO measures

16.Negative results of serum pregnancy test for premenopausal women of
reproductive capacity and for women < 12 months after entering
menopause

17.For women of childbearing potential and men with partners of
childbearing potential, agreement by the patient and/or partner to use a
highly effective, non-hormonal form of contraception or two effective
forms of non-hormonal contraception:
Acceptable forms of highly effective contraception include the following:
True abstinence when this is in line with the preferred and usual
lifestyle of the patient. Periodic abstinence (e.g., calendar, ovulation,
symptothermal post-ovulation methods) and withdrawal are not
acceptable methods of contraception
Male sterilization (with appropriate post-vasectomy documentation of

the absence of sperm in the ejaculate). For female patients, the
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vasectomized male partner should be the sole partner. Tubal ligation is
not considered a highly effective contraception

Acceptable forms of effective contraception include the following:
Placement of non-hormonal intrauterine device or intrauterine system
Condom with spermicidal foam/gel/film/cream/suppository

Occlusive cap (diaphragm or cervical/vault caps) with spermicidal
foam/film/cream/suppository

Contraception as described above is not a requirement in the case of
any of the following:

The male patient or male partner of a female patient is surgically
sterilized

The female patient is = 45 years of age and is postmenopausal (has
had no menstrual period for at least 12 consecutive months)

The female patient has undergone hysterectomy and/or bilateral
oophorectomy

Contraception use should continue for the duration of the study
treatment and for at least 6 months after the last dose of study

treatment

Exclusion Criteria

Cancer-Related Criteria

1. Chemotherapy < 21 days before first study treatment
Trastuzumab < 21 days before first study treatment
Lapatinib < 14 days before first study treatment

Hormone therapy < 7 days before first study treatment

o k~ w0 N

Investigational therapy or any other therapy < 28 days before first study

treatment

6. Prior enrollment in a trastuzumab emtansine—containing study,
regardless of whether the patient received prior trastuzumab emtansine

7. Previous radiotherapy for the treatment of unresectable, locally

advanced/recurrent or metastatic breast cancer is not allowed if:

The last fraction of radiotherapy has been administered within 14 days

prior to randomisation
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The patient has not recovered from any resulting acute toxicity (to
Grade < 1) prior to randomisation
Brain metastases that are untreated or symptomatic, or require any
radiation, surgery, or corticosteroid therapy to control symptoms from
brain metastases within 1 month of randomisation
For patients with newly diagnosed brain metastases or unequivocal
progression of brain metastases on screening scans, prior localized
treatment (i.e., surgery, radiosurgery, and/or whole brain radiotherapy)
is required

8. History of intolerance (including Grade 3 or 4 infusion reaction) or
hypersensitivity to trastuzumab or murine proteins

9. History of exposure to the following cumulative doses of anthracyclines:
Doxorubicin or liposomal doxorubicin > 500 mg/m? Epirubicin > 900
mg/m?, Mitoxantrone > 120 mg/m?
If another anthracycline, or more than one anthracycline, has been
used, the cumulative dose must not exceed the equivalent of 500
mg/m? doxorubicin

10. Current peripheral neuropathy of Grade = 3 per the NCI CTCAE v4.0

11.History of other malignancy within the last 5 years, except for
appropriately treated carcinoma in situ of the cervix, non-melanoma
skin carcinoma, Stage | uterine cancer, or other cancers with a similar

outcome as those mentioned above

Cardiopulmonary Function Criteria

12. Current unstable ventricular arrhythmia requiring treatment

13.History of symptomatic CHF (New York Heart Association [NYHA]
Classes I1-1V)

14.History of myocardial infarction or unstable angina within 6 months of
enrolment

15.History of a decrease in LVEF to < 40% or symptomatic CHF with
previous trastuzumab treatment

16.Severe dyspnoea at rest due to complications of advanced malignancy

or requiring current continuous oxygen therapy
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General Criteria

17.Current severe, uncontrolled system mic disease (e.g., clinically

significant cardiovascular, pulmonary, or metabolic disease)

18.Major surgical procedure or significant traumatic injury within 28 days

before enrollment or anticipation of the need for major surgery during

the course of study treatment

19.Current pregnancy or lactation

20.Current known active infection with HIV, hepatitis B, and/or hepatitis C

virus

For patients who are known carriers of hepatitis B virus (HBV), active

hepatitis B infection must be ruled out based on negative serologic

testing and/or determination of HBV DNA viral load per local guidelines

21.Assessed by the investigator to be unable or unwilling to comply with

the requirements of the protocol

6.3.4

differences between study groups.

The following

Describe the patient characteristics at baseline. Highlight any

table

provides a suggested format for the presentation of baseline

patient characteristics for when there is more than one RCT.

Table 8: Characteristics of participants in the RCTs across randomised groups

Trial no. (acronym)
Baseline characteristic

Trastuzumab emtansine

Lapatinib plus

capecitabine

EMILIA (n =991) (n = 495) (n =496)
Race, n (%)

White 358 (72) 374 (75)
Asian 94 (19) 86 (17)
Black/African American 29 (6) 21 (4)
Other 7(1) 10 (2)
Not available 7 (1) 5(1)
World region, n (%)

United States 134 (27) 136 (27)
Western Europe 157 (32) 160 (32)
Asia 82 (17) 76 (15)
Other 122 (25) 124 (25)
Median age, y (range) 53 (25-84) 53 (24-83)
ECOG PS 0, n (%) 299 (61) 312 (64)
ECOG PS 1, n (%) 194 (39) 176 (36)
Measurable disease by | 397 (80) 389 (78)
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independent review,
n (%)
Metastatic involvement,
n (%)
Visceral 334 (68) 335 (68)
Non-visceral 161 (33) 161 (33)
Metastatic sites, n (%)
<3 282 (57) 307 (62)
23 202 (41) 175 (35)
Unknown 11 (2) 14 (3)
ER/PR status, n (%)
ER+ and/or PR+ 282 (57) 263 (53)
ER- and PR- 202 (41) 224 (45)
Unknown 11 (2) 9(2)
Trastuzumab emtansine | TPC
TH3RESA (n = 602) (n =404) (n =198)
Age, %
<65 years 85.4 82.8
65—74 years 114 14.1
=75 years 3.2 3.0
World region, %
United States 24.5 24.2
Western Europe 42.3 42.9
Other 33.2 32.8
Race, %
White 80.4 81.3
Asian 14.1 12.1
Other 54 6.6
ECOG PS,b %
0 44.8 41.4
1 49.8 51.0
2 55 7.6
ER and/or PR-positive,
% 51.5 52.0
Visceral involvement,
% 74.8 75.8
Disease extent at study
entry, %
Metastatic 96.8 94.4
Unresectable locally 3.2 5.6
advanced/recurrent BC
Number of prior
regimens for advanced 4 (1-14) 4 (1-19)
BC, median (range) 32.6 39.4
<3, % 37.1 32.8
4-5, % 30.3 27.8
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>5, %

Brain metastasis at
baseline, % 9.9 13.6

Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for
preparing submissions to the Pharmaceutical Benefits Advisory Committee
(Version 4.3). Canberra: Pharmaceutical Benefits Advisory Committee

In the EMILIA study the treatment groups were generally comparable with

respect to demographic characteristics (see Table 8 for more details).

The vast majority of patients were female; five male patients enrolled (4 in the
lapatinib plus capecitabine arm, 1 in the trastuzumab emtansine arm). As per
protocol, all patients had a baseline ECOG performance status of 0 (61% vs
64%) or 1 (36% vs 39%) in the trastuzumab emtansine and lapatinib plus

capecitabine arms, respectively.

The vast majority of patients were either white (72%vs 75%) or Asian (17% vs
19%) in the trastuzumab emtansine and lapatinib plus capecitabine arms,
respectively. Patients were treated at study sites in the US, Europe, Latin
America, and Asia and were stratified by world region (US, Western Europe,
Other) ensuring similar percentages of patients in the two study arms for each

region (see Table 8).

Baseline disease characteristics were also well-balanced between the two
arms (Table 8). The majority of patients (80.2% for trastuzumab emtansine,
78.4% for lapatinib plus capecitabine) had measurable disease (as assessed
by the IRC), and 68% of patients in each arm had visceral disease. Most
patients in each arm (61.4% for trastuzumab emtansine, 61.5% for lapatinib
plus capecitabine) had received 0 to 1 prior chemotherapy regimens for
unresectable locally advanced/metastatic breast cancer. The number of
metastatic sites reported in patients at baseline by IRC assessment was
evenly distributed between the treatment arms, with 28.9% and 30.4% of all
patients having one site, 31.3% and 31.5% having two sites, and 35.3% and

38.2% reported with three or more metastatic sites at baseline. The number
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and location of baseline tumour lesions were well balanced between the two
arms (Verma, 2012).

In the TH3RESA study the demographic characteristics were well balanced
between the two treatment arms (Table 8). The arms were balanced in terms
of age groups and ECOG performance status. Baseline ECOG performance
status of 0 (44.8% vs 41.3%) or 1 (49.8% vs 51.0%) or 2 (5.5% vs 7.6%) in

the trastuzumab emtansine and TPC arms, respectively.

The vast majority of patients were either white (80.4% vs 81.3%) in the
trastuzumab emtansine and TPC arms, respectively. Baseline disease
characteristics were also well-balanced between the two arms (Table 8). The
majority of patients had visceral disease (74.8% for trastuzumab emtansine,
75.8% for TPC). The median number of prior therapies for MBC or LABC in

each arm was 4.

The size and extent of baseline disease were well balanced between the two
arms, with the exception of CNS metastases at baseline which were slightly
higher in the TPC arm, 9.9%), vs 13.1% in the trastuzumab emtansine
armtively (Wildiers, 2013).

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). The following table provides a suggested format for
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presenting primary and secondary outcomes when there is

more than one RCT.

Table 9: Primary and secondary outcomes of the RCTs

Trial no. | Primary Reliability/validity/ | Secondary Reliability/validity/
(acronym) | outcome(s) | current use in | outcome(s) |current wuse in
and clinical practice and clinical practice
measures measures
EMILIA PFS See below CBR, DOR. | See below
oS FACT-B TOI
Safety
TH3RESA | PFS See below Safety, CBR, | See below
oS EORTC
QLQ-C30,
EORTC
QLQ-BM22
and EQ-5D

PFS, ORR, clinical benefit rate (CBR) and DOR in both studies were based on
the RECIST method of assessing tumour response. This is not used in daily
practice but is a widely recognized standard for assessing solid tumours in

clinical trials.

Safety in both studies was assessed using National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI CTCAE). Again, this is not used
in daily practice but is a widely recognized standard for assessing the severity
of adverse events commonly associated to cancer or cancer treatments in

clinical trials.

FACT-B was used as a PRO in EMILIA, and EORTC QLQ-C30, EORTC
QLQ-BM22 and EQ-5D were used in TH3RESA. FACT-B has been validated
as a PRO in women with breast cancer. EORTC QLQ-C30 and QLQ-BM22
are validated tools for cancer patients. EQ-5D is a standardised tool for health

outcomes. None of these are used in routine practice.

In EMILIA the primary outcomes were PFS by independent review, OS and
safety. The secondary outcomes were PFS by investigator review, CBR, DOR
and time to symptom progression as measured by FACT-B TOI (Verma, 2012,
Welslau, 2013).
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The analysis for PFS by independent review has been published and shows a
median PFS for trastuzumab emtansine of 9.6 months as compared to 6.4
months with lapatinib plus capecitabine [HR=0.650, p<0.0001]. The analysis
for PFS by investigator review showed very similar results [HR=0.658,
p<0.001] (Verma, 2012).

Two interim analyses for OS have been performed, one at the time of PFS
analysis and one, six months later, at the request of the health authorities.
The second of these crossed the O’Brian-Fleming stopping boundary for an
early analysis. These results show a statistically significant increase in OS
from 25.1 months with lapatinib plus capecitabine to 30.9 months [HR=0.682,
p=0.0006]. It should be noted that this median OS advantage is around
double the median PFS advantage — a relationship seen in many studies of
HER2 targeted monoclonal antibodies (see NICE ID523).

Landmark analyses at 1 and 2 years show 85.2% patients and 78.4% alive at
1 year and 64.7% patients and 51.8% patients alive at 2 years with
trastuzumab emtansine and lapatinib plus capecitabine, respectively. A further
OS analysis will occur in 2014 when the study reaches 632 events. However,
any future analysis will be confounded by crossover as this was permitted

following the results of the second interim analysis for OS (Verma, 2012).

Secondary endpoints all favoured trastuzumab emtansine over lapatinib plus
capecitabine: ORR (43.6% vs. 30.8% p =0.0002), DOR (median 12.6 as
compared to 6.5 months), and time to symptom progression as measured by
FACT-B TOI (7.1 vs 4.6 months, HR=0.796, p=0.0121) (Verma, 2012;
Welslau, 2013). It should be remembered that this was an open-label study

when considering the patient reported data.

In TH3RESA the primary outcomes were PFS by investigator review and OS.
Secondary outcomes were safety, CBR, DOR and time to pain symptom
progression as measured by EORTC-QLQ BM22. As this is an ongoing study,
further PRO analyses will also be performed (Wildiers, 2013).

The analysis for PFS has been presented and shows a median PFS for

trastuzumab emtansine of 6.2 months as compared to 3.3 months with TPC
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(HR=0.528, p<0.0001) or 3.2 months for TPC-trastuzumab containing
regimens only (HR=0.558, p<0.0001) (Wildiers, 2013).

An interim analysis for OS was performed at the time of PFS analysis. The
median OS in the TPC arm was 14.9 months but had not yet been reached in
the trastuzumab emtansine arm. The HR was 0.552 with a p value of 0.0034,
however, these values did not cross the prespecified efficacy stopping
boundry of HR <0.363 or P<0.0000013. A further interim analysis for OS will
be performed at around 26 months with the final OS expected at around 45
months (Wildiers, 2013).

ORR was significantly higher in the trastuzumab emtansine arm 31.3%
compared to TPC 8.6% (p < 0.0001); other secondary endpoints will only be
available at the time of a positive interim OS result or the final OS analysis
(Wildiers, 2013).

Statistical analysis and definition of study groups

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

is more than one RCT.

EMILIA Study

Analysis Populations
The following analysis populations were defined for use in this study:

Intent-to-treat (ITT) population: The ITT population was the primary analysis

population for the primary endpoint, and consisted of all patients who were

randomised = 3 months prior to the clinical data cut-off date for the final PFS
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analysis (as determined by the study site being notified of the initial
randomisation number assignation), regardless of whether they received any
study drug or completed a full course of treatment. Because the actual data
cut-off date for the final PFS analysis was 3 months after last patient in, by
definition all patients were randomised = 3 months prior to the clinical data
cut-off date; thus, the ITT population consisted of all randomised patients on

the basis of the treatment assigned at randomisation.

All efficacy endpoints were analyzed based on the ITT population.

Treated (Safety) population: Safety analyses were performed on the treated

population, defined as patients who received at least one dose of study

medication.

Safety analyses were based on the actual treatment received.
Primary Efficacy Endpoints

This study had co-primary endpoints of PFS by independent review and OS.
To adjust for multiplicity due to having two primary endpoints, a fixed-
sequence hypothesis testing procedure was implemented. The hypothesis
test for PFS was conducted at a one-sided alpha of 2.5%. As the PFS was
statistically different between the two arms, OS was tested at a one-sided

alpha of 2.5% to determine if the two arms had significantly different OS.

The co-primary efficacy endpoint of PFS is based on independent review of
tumour assessment, defined as the time from randomisation to documented
IRC-assessed disease progression or death from any cause (whichever
occurs earlier). For the analysis of PFS, data for patients without disease
progression or death was censored at the time of the last tumour assessment
(or, if no tumour assessment was performed after the baseline visit, at the
time of randomisation plus 1 day). Data from patients who are lost to follow-up
was included in the analysis as censored observations on the last date of

tumour assessment that the patient was known to be progression free.
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For patients who received non-protocol therapy (defined as any treatment the
patient receives that is intended to treat his or her MBC) prior to documented
disease progression, the primary PFS analysis will not censor patients at the
initiation of non-protocol therapy. A sensitivity analysis of PFS censoring
patients at the last tumour assessment before the initiation of non-protocol

therapy will also be performed.

The two-sided log-rank test, stratified by world region (United States, Western
Europe, Other), number of prior chemotherapeutic regimens for unresectable,
locally advanced or metastatic disease (0—1 vs. > 1), and visceral versus non-
visceral disease wwasused as the primary analysis to compare PFS between
the two treatment arms. The results from the unstratified log-rank test and the
stratified and unstratified Wilcoxon test are also be provided.

The Kaplan-Meier approach was used to estimate median PFS for each
treatment arm. Cox proportional-hazards models, stratified by world region
(United States, Western Europe, Other), number of prior chemotherapeutic
regimens for unresectable, locally advanced or metastatic disease (0-1 vs. >
1), and visceral versus non-visceral disease was used to estimate the hazard
ratio (HR) and its 95% CI.

OS, the co-primary endpoint, is defined as the time from the date of
randomisation to the date of death from any cause. Patients who are alive at
the time of the analysis data cut-off was censored at the last date they were
known to be alive. Patients with no post-baseline information were censored

at the date of randomisation plus 1 day.

Methods for OS analysis are similar to those described for the PFS endpoint,
with the stratified log-rank test being the primary analysis and sensitivity
analysis using the unstratified log-rank test and the stratified and unstratified
Wilcoxon test. In addition, 1-year and 2-year survival rates and corresponding

95% Cls were estimated using the Kaplan—Meier approach, as appropriate.

The final analysis of OS will occur after 632 deaths have occurred. An interim
analysis of OS was performed at the time of the primary efficacy analysis of

PFS. A second interim analyses of OS was performed with the appropriate
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control of the Type | error rate using the pre-specified Lan-DeMets function

with O’Brien-Fleming boundary.
Determination of Sample Size and Power

The sample size of the study is determined by the analysis of OS. To detect
an HR of 0.8 in OS (a 25% improvement in median OS; i.e., from 17.2 months
in the control arm to 21.5 months in the treatment arm), approximately 632
deaths was required to achieve 80% power at a two-sided 5% alpha level. A
total of 991 patients were enrolled into the study.

The primary efficacy analysis was event driven, and the primary analysis of
PFS will take place when approximately 508 IRC-assessed PFS events have
occurred. This provides 90% power to detect an HR of 0.75 in PFS (a 33%
improvement in median PFS; i.e., from 6.2 months in the control arm to 8.3

months in the treatment arm), with a two-sided alpha of 5%.

Assumptions

Enrolment would take approximately 35 months. Therefore assuming a
median PFS of 6.2 months in the control arm and an HR of 0.75, the date of
data cut-off for the final analysis of PFS would be approximately 32 months
from when the first patient is enrolled (FPI). However, the final analysis of PFS

would not be conducted until the last patient was enrolled.

Assuming the median OS of 17.2 months in the control arm and an HR of 0.8,
the data cut-off date for the final analysis of OS is projected to be
approximately 51 months from FPI. It was estimated that approximately 290
deaths would occur at the time of the final analysis of the primary endpoint of
PFS. It is estimated that 632 deaths would occur approximately 51 months
from start of study.

The sample size was estimated using East® software.
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Handling of Missing Data

For the primary analysis of PFS and duration of response, data from patients
who were lost to follow-up was included in the analysis as censored
observations on the last date that the patient is known to be progression free,
defined as the date of the last tumour assessment. When disease progression
occurred after two or more consecutive missed tumour assessments, these
events were not counted; rather, the patient was censored at the patient’s last
tumour assessment prior to the missing assessments. If disease progression
occurred after one missed tumour assessment, the event was counted at the
respective event date. Overall survival could have been impacted by the loss-
to-follow-up of too many patients, therefore sites were expected to make
every effort to contact the patient for Survival Follow-up at the following time
points: approximately every 3 months from study completion, and Immediately
prior to the data cutoffs for the final PFS analysis and OS analyses
(RXUKDONF00336, December 2013).

Patients who discontinued for reasons other than disease progression (i.e.,
because of the patient’s or physician’s choice or due to unacceptable toxicity)
completed the Study Drug Completion Visit and continued to undergo tumour
assessments, have concomitant medication data collected (anti-cancer
therapies only), and completed the FACT-B approximately every 6 weeks until
6 weeks after PD. Once disease progression PD was reported, all patients
were followed for survival every 3 months (or immediately before PFS or OS
analyses) until death, loss to follow up, withdrawal of consent, or study
termination. In addition, the FACT-B was completed and subsequent anti-
cancer therapies were reported according to the same schedule as survival

follow-up.

In order to assess the consistency of treatment benefit with respect to the
primary efficacy endpoints of IRC-assessed PFS and OS across important
subgroups, forest plots (including estimated hazard ratios) was planned for
the following variables: race (White, Asian, other), age (<65 years, 65-74
years, = 75 years), geographical region (USA, Western Europe, Asia, other),
ECOG(0,1), sex, number of prior chemotherapeutic regimens for locally
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advanced or metastatic disease (0-1, >1), prior trastuzumab regimens for
locally advanced or metastatic disease (yes, no), presence of visceral disease
(yes,no), prior anthracycline (yes, no), prior anti-cancer therapy for locally
advanced or metastatic disease (yes, no), and key biomarkers.

The following analyses were not prespecified in the protocol but were
considered clinically significant: Number of disease sites (<3, 23), presence of
baseline liver metastases (yes, no), presence of baseline bone metastases
(yes, no), baseline disease measurability (yes, no), ER and PR status (ER
and/or PR positive, ER and PR negative), menopausal status
(premenopausal, perimenopausal, postmenopausal), line of therapy by any
systemic therapy (first, second, third or later).

The forest plots were created for IRC-assessed PFS and OS.

In addition, a multivariate Cox regression on IRC-assessed PFS and OS was
run that includes all the aforementioned baseline characteristics. A stepwise
backward regression or the fractional polynoms approach was applied to

obtain a final multivariate model as appropriate.

TH3RESA Study

Analysis Populations
Two analysis populations were used for the analysis of data from this study:

the randomised patient population (ITT) and the safety-evaluable population.
In all efficacy analyses, patients will be included in the ITT treatment group.
Patients in the TPC arm who received trastuzumab emtansine treatment after
disease progression were included in the TPC arm as originally randomised.
All patients who were randomised to the study were included in the
randomised patient population, regardless of whether they received any study
treatment; the safety-evaluable population included all randomised patients

who received any amount of study treatment.

Analyses of demographics and other baseline information were based on the

ITT treatment group.
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The safety-evaluable population formed the basis for all safety analyses.
Safety analyses will be performed separately for the two study periods: the
planned treatment period and the post-crossover period. Currently only the
former analysis is available. For patients who did not receive their planned
treatment as assigned by the IVRS/IWRS, safety data was summarized

accordingly in the two study periods.

Primary Efficacy Endpoints
PFS per investigator assessment and OS are co-primary efficacy endpoints

for this study.

PFS was defined as the time from randomisation to first documented disease
progression using RECIST (including progression of existing or new isolated
brain metastasis) or death from any cause, whichever occurred first. Data for
patients without disease progression or death was censored at the time of the
last tumour assessment on or prior to the clinical data cutoff date, or if no
tumour assessment was performed after the baseline visit, at the time of
randomisation plus 1 day. Data from patients who were lost to follow-up was
censored at the last tumour assessment date that the patient was known to be

progression free on or prior to the clinical data cutoff date.

Data from patients who received non-protocol therapy (NPT), defined as any
treatment the patient received intended to treat his or her MBC other than
planned study treatment prior to documented disease progression, will not be
censored at the initiation of NPT. A sensitivity analysis of PFS that censors
patient data at the last tumour assessment prior to initiation of NPT was also

performed. No interim analyses for PFS were performed.

OS was defined as the time from the date of randomisation to the date of
death from any cause. Patients who were alive at data cutoff date were
censored at the last date they were known to be alive. Patients with no post-
baseline information will be censored at the date of randomisation plus 1 day.
Two interim OS analyses and one final OS analysis are planned: the first
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interim OS analysis was performed at the time of the primary PFS analysis
(approximately 16 months from FPI); the second interim OS analysis will be
performed when approximately 67% of the targeted deaths (492) have
occurred (approximately 26 months from FPI). The final OS analysis will be
performed when approximately 492 deaths have occurred. A survival data
sweep, contacting all patients to confirm their survival status, will be

conducted prior to each analysis.

The overall 5% type | error rate will be split asymmetrically between the two
primary endpoints, with 0.5% allocated to PFS and 4.5% allocated to OS. The
study will be declared positive if either PFS or OS (at any interim or final
analysis) shows statistical significance. The study will be discontinued when
approximately 492 targeted deaths have occurred (and the final OS analysis
is completed) or when the OS crosses the efficacy stopping boundary at either

of the interim OS analyses.

The two-sided log-rank test, stratified by the protocol-defined stratification
factors, was used to compare PFS between the two treatment arms at the
overall two-sided significance level of 0.5%. The unstratified log-rank test
result was also provided as a sensitivity analysis. Cox proportional hazards
models, stratified by the protocol-defined stratification factors, was used to
estimate the HR and its 95% CI. The Kaplan-Meier approach was used to

estimate median PFS and the corresponding 95% Cls for each treatment arm.

The two-sided log-rank test, stratified by the protocol-defined stratification
factors, was used to compare OS between the two treatment arms at the
overall two-sided significance level of 4.5%. The unstratified log-rank test
result was also provided as a sensitivity analysis. Cox proportional-hazards
models, stratified by the protocol-defined stratification factors was used to
estimate the HR and its 95% CI. The Kaplan-Meier approach was used to

estimate median OS and the corresponding 95% Cls for each treatment arm.

The overall type | error was controlled at 0.045 for the formal interim OS
analyses and will be be controlled for the final OS analysis using the Lan-
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DeMets a-spending function with an O’Brien-Fleming boundary. The
boundaries used at each interim and final OS analysis will depend on the

number of death events actually included in the analyses.

Determination of Sample Size and Power

The sample size of the study was driven by the analyses of PFS and OS. To
detect an HR of 0.65 for PFS (a 54% improvement in median PFS from 4
months in the control arm to 6.15 months in the trastuzumab emtansine arm),
approximately 324 PFS events were required to achieve 80% power at a two-
sided significance level of 0.5%. To detect an HR of 0.76 for OS (a 32%
improvement in median OS [i.e., from 12 months in the control arm to 15.8
months in the trastuzumab emtansine arm]), approximately 492 deaths will be
required to achieve 80% power at a two-sided significance level of 4.5%. 602

patients were enrolled into the study.

The sample-size estimation was performed with the East® software v5.2.

Assumptions

The study was expected to be fully enrolled by 14 months from FPI.

The primary PFS analysis was estimated to occur approximately 16 months
from FPI. The first OS interim analysis was performed at the time of the PFS
analysis; the second interim OS analysis will be performed when
approximately 67% of the targeted deaths have occurred (approximately 26
months from FPI). The final OS analysis will be performed when

approximately 492 deaths have occurred.

Handling of Missing Data Points

For the analysis of PFS, data for patients who experienced no disease
progression and no death were censored at the date of their last tumour
assessment with an overall response other than “unknown” or “unevaluable”
on or prior to the clinical data cut-off date. Data for patients who were lost to
follow-up prior to documented disease progression were censored at the last
tumour assessment date that the patient was known to be progression free on
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or prior to the clinical data cut-off date. Data for patients were randomised but
not treated was censored at the time of randomisation plus 1 day. Data for
patients without any post-baseline tumour assessments was censored at the

time of randomisation plus 1 day.

For the analysis of OS, data for patients who were alive at the time of the
analysis data cut-off were censored at the last date they were known to be
alive on or prior to the clinical data cut-off date. Data for patients with no post-

baseline information will be censored at the date of randomisation plus 1 day.

After the Study Treatment Discontinuation Visit, all patients (regardless of
reason for discontinuation) will have anti-cancer therapies recorded and were
followed for survival every 3 months until death, loss to follow-up, withdrawal

of consent.

Patients who have discontinued their randomised study treatment for reasons
other than disease progression continued to undergo tumour assessments
and complete the PROs approximately every 6 weeks (x 7 days) from the
date of randomisation for the first 54 weeks and every 12 weeks (+ 7 days)
thereafter until investigator-assessed disease progression. For patients who
withdrew their consent from the study but accept to participate in the survival
follow-up, only survival information was collected every 3 months, and just

prior to PFS and OS analyses.

Participant flow

6.3.7 Provide details of the numbers of patients who were eligible to
enter the RCT(s), randomised, and allocated to each treatment.
Provide details of, and the rationale for, patients who crossed
over treatment groups and/or were lost to follow-up or
withdrew from the RCT. This information should be presented
as a CONSORT flow chart.
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Figure 4 EMILIA Participant Flow (data as of 14 January 2012)

o for iRty (n=1574)
- Excuded (n=004

TH3RESA participant flow not available (narrative below)

A total of 972 patients with HER2-positive MBC were screened, of whom 370
patients failed screening. The most common reasons for screen failure were
having brain metastases that were untreated or symptomatic, or required
therapy to control symptoms (107 patients), or not having centrally-confirmed
HER2-positive disease (100 patients). A total of 602 patients were therefore
randomized (404 to receive trastuzumab emtansine and 198 to receive TPC).
There were 15 patients (2 in the trastuzumab emtansine arm and 13 in the
TPC arm) who did not receive any study treatment (see section 6.10.2 for
details). As of the clinical cut-off date of 11 February 2013, 319 patients
(79.0%) in the trastuzumab emtansine arm and 125 patients (63.1%) in the
TPC arm were still on study. A total of 44 patients (22.2%) from the TPC arm
had crossed over to receive trastuzumab emtansine. This was allowed on
publication of the EMILIA OS results.
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Table 10: TH3RESA study discontinuation

TPC T-DM1
Study discontinuation (n=198) (n=404)
Discontinued study, % 36.9 21.0
Reasons for study discontinuation, %
Death 222 15.1
Withdrawal by patient 131 4.7
Physician’s decision 1.0 0.5
Other 0.5 0.7
6.4 Critical appraisal of relevant RCTs
6.4.1 The validity of the results of an individual study will depend on

the robustness of its overall design and execution, and its
relevance to the decision problem. Each study that meets the
criteria for inclusion should therefore be critically appraised.
Whenever possible, the criteria for assessing published
studies should be used to assess the validity of unpublished
and part-published studies. The critical appraisal will be
validated by the ERG. The following are the minimum criteria
for assessment of risk of bias in RCTs, but the list is not

exhaustive.

e Was the method used to generate random allocations
adequate?

e Was the allocation adequately concealed?

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

e Were the care providers, participants and outcome
assessors blind to treatment allocation? If any of these
people were not blinded, what might be the likely impact on
the risk of bias (for each outcome)?

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

e Is there any evidence to suggest that the authors measured

more outcomes than they reported?
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e Did the analysis include an intention-to-treat analysis? If so,
was this appropriate and were appropriate methods used to

account for missing data?

Data for both studies 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.

Both the EMILIA and TH3RESA studies were open-label studies. Blinding was
considered desirable but not feasible because of the number of placebo
treatments that would be necessary for the control arm, and because blinding
was known to be imperfect due to obvious drug effects in at least some
patients. Both studies employed an interactive voice response service with a
computer generated schedule to ensure high quality stratified randomization
and adequate concealment of treatment allocation until randomisation for the

study.

Some patients initially considered to have non-visceral disease in fact had
visceral disease according to IRC assessments, and vice versa. Any
discordant evaluation of visceral disease at randomization versus IRC
assessment was driven by the lack of clear definitions of visceral disease for
the user of the Interactive Voice Response System (IVRS) at the time of
randomization. This lack of clarity was a specific issue applicable only to
visceral disease, was independent of data entered into the CRF, and had no
impact on data integrity. Additional analyses applying consistent definitions

for visceral disease demonstrated a clear treatment benefit of trastuzumab
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emtansine, regardless of visceral disease status (RXUKDONF00337,
December 2013).

There could be a concern that trastuzumab emtansine is less active in
patients with skeletal metastases, however there is no evidence of reduced
activity in the bone for trastuzumab emtansine. No preferential progression in
the bone was observed for patients treated with trastuzumab emtansine when
compared with control therapy, and the efficacy of trastuzumab emtansine
was consistently improved over lapatinib plus capecitabine in patients with

bone metastasis at baseline (with or without known non-skeletal disease).

Potential limitations in the design of the PRO analyses should be considered
when interpreting the results, such as the open-label nature of the study,
which could have led to reporting bias. The assumption that the missing data
were missing at random in the PRO analysis may be violated, and bias could
occur as a result. The data analysis in this article was conducted under the
assumption that the missing data were ignorable (ie, missing at random or
completely random) and should be interpreted with caution when
nonignorable missing data are present. In reality, it cannot be ruled out that
nonignorable missing data may exist. However, relatively high compliance
rates observed in the EMILIA study. PRO reporting occurred on day 1 of each
cycle, and the results may have varied if a different reporting timeline was
used. The dosing schedule and pharmacokinetics of the study drugs are not
the same, and therefore symptoms may be experienced at different time
points in the treatment cycle, which may have affected the results (Welslau,
2013).

In the EMILIA study, for the primary analysis of PFS and duration of response,
the data from patients who were lost to follow-up were included in the analysis
as censored observations on the date of the last tumor assessment when the
patient was known to be progression-free. If PD occurred after two or more
consecutive missed tumor assessments, the patient was censored at the
patient’s last tumor assessment prior to the missing assessments. If PD
occurred after one missed tumor assessment, the event was counted at the

respective event date. For the primary analysis of PFS and OS, a prospective
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pooling algorithm was to be applied in the event that there were
underrepresented strata, to ensure that all remaining strata had at least 10
PFS/OS events for the analysis. For the analyses of PRO data, if more than
50% of the constituent items for a FACT-B subscale (PWB, SWB, EWB, FWB
and BCS) had been answered, then the subscale was calculated based on all
the items that had been completed using the FACT-B scoring guideline;
missing items were simply ignored when making the calculations. If the
number of the items that had been completed was less than 50%, the
subscale was considered missing. For a summary scale (FACT-B total, TOI-
PFB), at least 80% of the items needed to be answered to be able to derive
the scale score. If less than 80% of the items had been completed or if one of
the component subscales was missing, the summary scale was considered
missing (RXUKDONF00340, December 2013).

6.4.2 Please provide as an appendix a complete quality assessment
for each RCT. See section 10.3, appendix 3 for a suggested

format.
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Table 11 Critical Appraisal of EMILIA

Study ID or acronym

Study question How is the question addressed in | Grade
the study? (yes/no/not
clear/N/A)
Was randomisation carried out | After written consent was obtained | Yes
appropriately? and eligibility established, the study
site obtained the patient’s
identification number and
randomisation to treatment via an
Interactive Voice Response System
(IVRS). The hierarchical
randomisation scheme is designed
to ensure approximately equal
number of patients in the two arms,
within the following three
categories: world region (United
States, Western Europe, Other),
the number of prior
chemotherapeutic regimens for
unresectable, locally advanced or
metastatic disease, and visceral
versus non-visceral disease.
Was the concealment of | Concealment of treatment Yes
treatment allocation adequate? | allocation was achieved by IVRS.
Were the groups similar at the | The patient demographics and | Yes
outset of the study in terms of | characteristics were generally well
prognostic factors, for example, | balanced in both arms of the study.
severity of disease?
Were the care providers, | This was an open-label study which | No,
participants and outcome | does introduce the possibility of however
assessors blind to treatment | bias, particularly with reporting of there was
allocation? If any of these | adverse events. Blinding was an
people were not blinded, what | considered desirable but was not independent
might be the likely impact on the | possible due to the number of review of
risk of bias (for each outcome)? | placebos required and the PFS by a
obviously different toxicity profiles blinded
of the drugs. Participants or assessment
reporters may tend to either over or | group

under report adverse events from
the active arm of a trial. The
primary outcome of this study was
PFS by independent review. These
reviewers were blinded to the
treatment allocation and so this
analysis should not be biased by
the open-label design. OS is
unlikely to be affected by bias.
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Were there any unexpected
imbalances in drop-outs
between groups? If so, were
they explained or adjusted for?

There were no unexpected
imbalances in drop outs. At the
clinical data cut-off there were 316
(63.7%) patients still on study in the
lapatinib plus capecitabine arm and
366 (73.9%) patients still on
treatment in the trastuzumab
emtansine arm.

The majority of patients
discontinued study due to death:
129 (26.0%) in the lapatinib plus
capecitabine arm and 94 (19.0%) in
the trastuzumab emtansine arm.

The rate of treatment
discontinuation due to toxicity
shows 37 of 488 patients (7.6%)
discontinued treatment with
lapatinib, 46 of 488 patients (9.4%)
discontinued treatment with
capecitabine, and 29 of 490
patients (5.9%) discontinued
treatment with trastuzumab
emtansine due to adverse events.
These patients did not necessarily
discontinue the study.

No

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

There is no evidence to suggest
this

No

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

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

Yes

Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance
for undertaking reviews in health care. York: Centre for Reviews and Dissemination
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Table 12 Critical Appraisal of TH3RESA

Study ID or acronym

Study question

How is the question addressed in the
study?

Grade
(yes/no/not
clear/N/A)

Was randomisation carried out

appropriately?

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/Web
Response System (IVRS/IWRS). The
permuted block randomisation scheme
was designed to ensure an approximate
2:1 allocation of patients to receive
trastuzumab emtansine or TPC, with the
following stratification factors: world
region (United States, Western Europe,
or Other), number of prior regimens
(excluding single-agent hormones) for
the treatment of metastatic or locally
advanced/recurrent unresectable
disease (2-3 or > 3), and presence of
visceral disease.

Yes

Was the concealment of treatment
allocation adequate?

Treatment concealment was nhot
possible. In TH3RESA the comparator
was TPC which meant it was not
possible to placebo-control this arm
because of the variety of potential
choices.

No

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

The patient  demographics  and
characteristics were generally well
balanced in both arms of the study.

Yes

Were the care providers, participants
and outcome assessors blind to
treatment allocation? If any of these
people were not blinded, what might
be the likely impact on the risk of
bias (for each outcome)?

This was an open-label study which
does introduce the possibility of bias,
particularly with reporting of adverse
events. Participants or reporters may
either over or under report adverse
events from the active arm of a trial. The
primary outcome of this study was PFS
by investigator review. There is a
chance that these results may be biased

by additional unscheduled tumour
assessments and knowledge  of
treatment allocation, but the strict

criteria for RECIST evaluation should
reduce the risk for bias. OS is unlikely to
be affected by bias.

No
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Were there any unexpected | At time of data cut-off 125 (63.1%) were | No
imbalances in drop-outs between | stii on treatment in the TPC arm
groups? If so, were they explained or | compare with 319 (79.0%) patients in
adjusted for? the trastuzumab emtansine arm.
The most common reason for study
discontinuation in either treatment arm
was death, with 44 (22.2%) and 61
(15.1%) dying in the TPC and
trastuzumab emtansine arms,
respectively.
There was an imbalance in the rate of
drop outs in the TPC arm. More patients
in the TPC arm (26 patients; 13.1%)
than in the trastuzumab emtansine arm
(19; 4.7%) decided to withdraw from the
study. This was in part due to patients
withdrawing after being informed they
had been randomised to the study’'s
control arm (13 patients withdrew from
TPC prior to treatment, compared with 2
patients who withdrew prior to receiving
trastuzumab emtansine).
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 | the intention to treat population. Safety
appropriate and were appropriate | analyses were conducted on people
methods used to account for missing | who received at least one dose of study
data? medication
Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for
undertaking reviews in health care. York: Centre for Reviews and Dissemination

6.4.3 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.
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Table 13: Quality assessment results for RCTs

Trial no. (acronym)

EMILIA

TH3RESA

Was randomisation
carried out
appropriately?

Yes

Yes

Was the concealment
of treatment
allocation adequate?

No

No

Were the groups
similar at the outset
of the study in terms
of prognostic factors?

Yes

Yes

Were the care
providers,
participants
outcome
blind to
allocation?

and
assessors
treatment

No, however there was an
independent review of PFS by a
blinded assessment group

No

Were  there
unexpected
imbalances in drop-
outs between
groups?

any

No

No

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

No

No

Did the analysis
include an intention-
to-treat analysis? |If
S0, was this
appropriate and were
appropriate methods
used to account for
missing data?

Yes

Yes

Adapted from Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s

guidance for undertaking in health care. York: Centre for Reviews and

Dissemination

reviews

6.5

6.5.1

Provide the

Results of the relevant RCTs

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
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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.

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 that 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.

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

specified and those exploratory.
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EMILIA

The primary analysis took place with a clinical data cut-off of 14 January
2012. 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 31 July 2012. 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. A final analysis of OS is expected

in 2014 and will be triggered by reaching 632 events.

Primary Endpoints (Data cut-off 14 January 2012)

The study met both its co-primary endpoints. Treatment with trastuzumab
emtansine resulted in a statistically significant improvement in independent
review facility assessed progression-free survival (HR=0.65, 95% CI [0.55,
0.77], p <0.0001) with an increase in median progression-free survival of
50% (median progression-free survival of 9.6 months in the trastuzumab
emtansine arm compared with 6.4. months in the lapatinib plus capecitabine

arm).

A strong trend towards an overall survival benefit was observed in the
trastuzumab emtansine arm (hazard ratio of 0.621 [0.48, 0.81, p=0.0005]).
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 (HR=0.617, p=0.0003) and was therefore not deemed
statistically significant. The second interim analysis (data cut-off 31 July
2012) with an additional six months of data, however, was found to be
statistically significant with a median OS in the trastuzumab emtansine arm
of 30.6 months compared to 25.1 months in the lapatinib plus capecitabine
(hazard ratio of 0.682 [0.55, 0.85, p=0.0006]).
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Key Secondary Endpoints (Data cut-off 14 January 2012)

Median time to investigator-assessed progression-free survival was
significantly improved in the trastuzumab emtansine arm compared with
lapatinib plus capecitabine arm (18.5 months compared with 12.4 months),
with a hazard ratio of 0.658 [0.56, 0.78], p<0.0001. The results were
comparable with those observed for independent review facility assessed

progression-free survival.

A higher percentage of people receiving trastuzumab emtansine achieved an
objective response (complete response or partial response), as assessed by
the independent review facility (173 of 397 patients [31.3%] in the
trastuzumab emtansine arm compared with 120 of 389 patients [8.6%] in the
lapatinib plus capecitabine arm (12.7% (95% CI, 6.0, 19.4) p=0.0002)

The duration of response was longer in people receiving trastuzumab
emtansine compared with lapatinib plus capecitabine (12.6 week median
overall response duration in the trastuzumab emtansine arm compared with

6.5 weeks in the lapatinib plus capecitabine).

Quality of life data from the EMILIA study has now been described in a
further publication. Time to symptom worsening was delayed in the
trastuzumab emtansine arm vs the lapatinib plus capecitabine arm (7.1
months versus 4.6 months, respectively; HR 0.796, p = 0.0121). In the
trastuzumab emtansine arm, 55.3% of patients developed clinically
significant improvement in symptoms from baseline versus 49.4% in the
lapatinib plus capecitabine arm (p = 0.0842). Although similar at baseline,
the number of patients reporting diarrhea symptoms increased 1.5- to 2-fold
during treatment with lapatinib plus capecitabine but remained near baseline
levels in the trastuzumab emtansine arm. Together with the EMILIA primary
data, these results support the concept that trastuzumab emtansine has
greater efficacy and tolerability than lapatinib plus capecitabine, which may
translate into improvements in health-related quality of life (Welslau, 2013).
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Figure 5: EMILIA trial - PFS curves
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Figure 6: EMILIA trial - Forest plot of subgroup analyses
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Table 14: EMILIA trial - OS results

First interim Confirmatory
OS analysis OS analysis
data cut-off data cut-off
Jan 14, 2012 July 31, 2012
capstap [Tmine] caprim [Tamiarime
Number of events 129 94 182 149
Percent of total targeted events 35% 52%
Median follow-up time, months 12.4 12.9 18.6 19.1
Median survival, months 23.3 Not reached 251 30.9
Hazard ratio (95% ClI) HR=0.621(0.475, 0.813) HR=0.682 (0.548, 0.849)
P value 0.0005 0.0006
Efficacy stopping boundary

hazard ratio, P value HR=0.617; P=0.0003  HR=0.727; P=0.0037

Figure 7. EMILIA trial - OS curves: First interim analysis (Jan 2012)
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Figure 8: EMILIA trial - OS curves: Confirmatory analysis (July 2012)
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Figure 9: EMILIA trial - OS subgroup analyses: world region, number of prior
chemptherapy regimens and disease involvement
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Figure 10: EMILIA trial - OS subgroup analyses: age, ER and PR status and line of
therapy

Overall Survival Subgroup Analyses
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TH3RESA

The primary analysis took place with a clinical data cut-off of 11 February
2012. All patients in the TPC arm were given the option of crossing over to
the trastuzumab emtansine arm at progression. At the time of analysis 44 of
the 198 patients in the TPC arm had crossed over to receive trastuzumab
emtansine. A final analysis of OS is expected in 2014 and will be triggered

by reaching 492 events.

Primary Endpoints (Data cut-off 11 February 2013)

The study met its first co-primary endpoint. Treatment with trastuzumab
emtansine resulted in a statistically significant improvement in investigator
assessed progression-free survival (HR=0.528, 95% CI [0.422, 0.661], p
<0.0001) with an increase in median progression-free survival (median
progression-free survival of 6.2 months in the trastuzumab emtansine arm

compared with 3.3 months in the TPC arm).
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A strong trend towards an overall survival benefit was observed in the
trastuzumab emtansine arm (hazard ratio of 0.552 [0.369, 0.826, p=0.0034]).
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 (HR<0.363, p=0.0000013) and was therefore not
deemed statistically significant. The final OS analysis will occur in 2014 when

492 events have occurred.

Secondary Endpoints (Data cut-off 11 February 2013)

A higher percentage of people receiving trastuzumab emtansine achieved an
objective response (complete response or partial response), as assessed by
the independent review facility (108 of 345 [31.3%] in the trastuzumab
emtansine arm compared with 14 of 163 patients [8.6%] in the TPC arm
(difference: 22.7% (95% ClI, 16.2, 29.2) p<0.0001).

Figure 11: TH3RESA trial - PFS curves

PFS by Investigator Assessment

Trastuzumab

1079 TRC emtansine
. (n=138) [n=404}
E 08 - Median [months) 3.3 5.2
= No. of events 128 M9
=] -
- Stratified HR=0.528 (35% CI, 0.422, D 681)
" 0.5 P 00
E .
E -
o
IE 04 -
£ .
2
o 0.2 4
™~
n -
[1K1] T T T T T T 1
0 ? 4 & g 10 12 14
Time (months

Mo &t risk; l: )

TPC 138 120 (5] i 13 [ 1 o
Trastuzumsb 04 =t L h| 114 EE i 12 4]
ST S A

Madlan follow-ua TRC, 65 ronds: TOM1, T 2mormns

Unsratifien HRm=0 52 (F-0000 )

Specification for manufacturer submission of evidence Page 100 of 265





Figure 12: TH3RESA trial - PFS curves for patients treated with trastuzumab-containing
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Figure 14: TH3RESA trial - PFS subgroup analyses: ER and PR status, disease
involvement, number of prior regimens for advanced BC, brain metastases at baseline
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Figure 15: TH3RESA trial - PFS subgroup analyses: ER and PR status, disease
involvement, number of prior regimens for advanced BC, brain metastases at baseline
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Summary of EMILIA and TH3RESA

Table 15: EMILIA and TH3RESA: summary of key results: PFS, OS and ORR

Results of EMILIA TH3RESA
phase |l trials Relapse on or <6 months adjuvant 2 2 line of treatment for MBC
for Kadcyla treatment Prior treaments incl taxane, Herceptin,
(trastuzumab OR 2 1 line of treatment for MBC lapatinib
emtansine) in Prior treatments incl taxane,
HER2+ MBC Herceptin (trastuzumab)
Kadcyla Lapatinib + Kadcyla TPC
capecitabine (TPC — H)
PFS (mo) 9.6 6.4 6.2 3.3(3.2)
HR=0.65, p<0.0001 HR=0.528 (0.558), p<0.0001 (p,0.0001)
0S (mo) 309 25.1 149 NE
HR=0.682, p=0.0006 HR=0.552, p=0.0034 (not sig)
ORR (%) 436 30.8 313 8.6
P=0.0006 p<0.0001

TPC: Treatment of Physician’s Choice, TPC could have been single-agent
chemotherapy, hormonal therapy, or HER2-directed therapy, or a combination
of a HER2-directed therapy with a chemotherapy, hormonal therapy, or other
HER2-directed therapy. TPC-H: TPC with Herceptin containing therapy)
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6.6 Meta-analysis

When more than one study is available and the methodology is comparable, a
meta-analysis should be undertaken. This section should be read in
conjunction with NICE’s ‘Guide to the methods of technology appraisal’,
sections 5.3.9 to 5.3.12.

6.6.1 The following steps should be used as a minimum when

presenting a meta-analysis.

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

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

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

¢ Undertake sensitivity analysis when appropriate.

e Tabulate and/or graphically display the individual and

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

6.6.2 If a meta-analysis is not considered appropriate, a rationale
should be given and a qualitative overview provided. The
overview should summarise the overall results of the

individual studies with reference to their critical appraisal.

Since the outcome of EMILIA is statistically significant and there are no

specific subpopulations of interest there is no requirement for a meta-analysis.

6.6.3 If any of the relevant RCTs listed in response to section 6.2.4
(Complete list of relevant RCTs) are excluded from the meta-
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analysis, the reasons for doing so should be explained. The
impact that each exclusion has on the overall meta-analysis

should be explored.

N/a

6.7 Indirect and mixed treatment comparisons

Data from head-to—head RCTs should be presented in the reference-case
analysis, if available. If data from head-to—head RCTs are not available,
indirect treatment comparison methods should be used. This section should
be read in conjunction with NICE’s ‘Guide to the methods of technology

appraisal’, sections 5.3.13 to 5.3.22.

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

section 10.4, appendix 4.

Trastuzumab emtansine (T-DM1) is indicated for the treatment of
unresectable HER2-positive (HER2+) locally advanced breast cancer (BC) or
metastatic breast cancer (MBC) patients who progressed after treatment with
trastuzumab and a taxane, progression being defined as having occurred
during or after the most recent treatment for locally advanced BC or MBC or
within six months after treatment for early-stage disease. Whilst trastuzumab
as a single agent or in combination with chemotherapy for the first-line
treatment of HER2+ MBC patients is the current recognised NICE approved
standard of care (SoC), no one such clearly defined SoC exists for later lines

of treatments.

The NICE approved clinical pathway in HER2+ MBC is as follows:
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e First line: trastuzumab plus taxane

e Second line: capecitabine or vinorelbine (plus trastuzumab in CNS only
progression) Note: as this use is guideline recommended only and not
associated with a funding mandate, trastuzumab retreatment use is

variable throughout the country)
e Third line: vinorelbine or capecitabine or trastuzumab

However due to the introduction of the Cancer Drugs Fund in October 2010
many HER2+ MBC patients receive as standard practice, treatments that

have not been NICE approved.

CDF approved clinical pathway in HER2+ MBC:
e First line: pertuzumab plus trastuzumab plus taxane
e Second line: lapatinib plus capecitabine
e Third line: capecitabine or vinorelbine or trastuzumab

Further, trastuzumab in combination with either capecitabine or vinorelbine is

frequently given second and third line.

Given the wide array of treatment options, trastuzumab emtansine ought to be

compared against all of the following?:
e Lapatinib in combination with capecitabine (LAP-CAP)
e Trastuzumab in combination with capecitabine (TRA-CAP)
e Trastuzumab in combination with vinorelbine (TRA-VIN)
e Capecitabine (CAP)

¢ Vinorelbine (VIN)

2 Although funded as a monotherapy, trastuzumab is typically given in combination with
another funded chemotherapy rather than alone.
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However given that the EMILIA trial is the only RCT that looks at the efficacy
of trastuzumab emtansine versus only one pre-specified comparator (LAP-
CAP) in the second line setting or later, an indirect treatment comparison
needs to be conducted to assess its efficacy against the other interventions.
(TH3RESA assesses the efficacy of trastuzumab emtansine in the third line
setting or later but this is against physician’s choice which was not
prespecified and therefore one cannot draw conclusions about the relative

efficacy of trastuzumab emtansine versus these comparators.)

Further where both direct and indirect evidence is available, this indicates a
potential for undertaking mixed treatment comparison (MTC). MTC, a special
case of network meta-analysis, combines direct with indirect evidence for
particular pair-wise comparisons thereby synthesising a greater share of the
available evidence than traditional meta-analysis. MTC as compared with ITC
has two important characteristics including strengthening the inference for
relative efficacy determinations and facilitating the ranking or simultaneous
comparisons of all the treatments. An MTC was therefore undertaken to
determine the relative efficacy of trastuzumab emtansine and to
simultaneously compare different interventions for the treatment of HER2+
MBC.

6.7.2 Please follow the instructions specified in sections 6.1 to 6.5
for the identification, selection and methodology of the trials,
guality assessment and the presentation of results. Provide in
section 10.5, appendix 5, a complete quality assessment for
each comparator RCT identified.

6.7.3 Describe the inclusion and exclusion selection criteria,
language restrictions and the study selection process. A
justification should be provided to ensure that the rationale is

transparent. A suggested format is provided below.
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A systematic (literature) review (SR) was conducted (in order to ensure that
the subsequent ITC would include all evidence) by following the most
rigorous, up-to-date, and comprehensive methods for performing and
reporting SRs and ITCs, including the Cochrane Handbook for SRs, the
PRISMA statement, ISPOR guidelines and major HTA agency requirements
including NICE.

The SR was conducted to identify randomised controlled trials (RCTs) and
non-randomised clinical trials (n-RCTs) using MEDLINE, EMBASE, MEDLINE
In-process, Cochrane Central Register of Controlled Trials (CENTRAL),
Cochrane Method Studies, Cochrane Database of Systematic Reviews
(CDSR), Database of Abstracts of Reviews of Effects (DARE).

The databases searched studies published from 1998, the date of approval of

trastuzumab, to December 20 2012.

To ensure that all comparable treatments for trastuzumab emtansine were
captured, the eligibility criteria included rigorously defined EMILIA-matched
population criteria: Patients were required to have unresectable HER2+ locally
advanced BC or MBC that progressed after previous treatment with
trastuzumab and a taxane in the adjuvant or metastatic setting; progression
was defined according to the EMILIA definition, in that, it occurred during or
after the most recent treatment for locally advanced BC or MBC or within six

months after treatment for early-stage disease.

No pre-specified interventions or comparators were targeted and the study
designs included not only RCTs, but also all controlled clinical trials,
independent of randomisation, phase, or blinding status. All English and non-

English publications were identified.

The inclusion and exclusion criteria are detailed below in Table 16. Further
details on the search strategies can be found in Error! Reference source not

found..
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Table 16: Eligibility criteria for trials to be included in the systematic review

Criteria Inclusion criteria Rationale
Population
Age: Adults (=18 years)
Gender: Any The patient population was restricted to match
Race: Any that stated in the positioning of T-DM1 in
Disease: HER2+ locally advanced BC or MBC the treatment of HER2+ unresectable
Line of therapy: Progression during or after most locally advanced BC or MBC
recent treatment for locally advanced BC (with
prior treatment with trastuzumab and a
taxane) or MBC or within six months after
treatment for early-stage disease.
Intervention: Not prespecified or limited to,
but could have included:
Trastuzumab emtansine
Bevacizumab
Capecitabine
Lapatinib All pharmacological interventions for treatment
Neratinib of HER2+ unresectable locally advanced
Pertuzumab or MBC (not prespecified or limited a
Sunitinib priori)
Tamoxifen
Toremifene
Trastuzumab
Vinorelbine
Any other hormonal, biological, or
. chemotherapeutic agent
Inclusion
criteria e -
Comparator: N_ot prespecified or limited to, These comparators were selected to
but could have included: potentially enable both direct and indirect
Any of the included interventions comparisons between the interventions of
Placebo interest (not prespecified or limited a
Best supportive care (BSC)* priori)
Any chemotherapy/immunotherapy
RCTs are the gold standard of clinical
evidence, minimizing the risk of
Study design confounding and allowing the comparison
RCTs and n-RCTs with any blinding status of the relative efficacy of interventions
To enhance completeness, n-RCTs and open-
label studies were also searched for
. All phases of trials evaluating pharmacological
Phases of trial interventions were included to avoid
All phases missing of any potential studies
The SR searched for English and non-English
I studies, being that the inclusion of
Language restrictions English language only, would not limit
English included and non-English identified results substantially due to data
availability in English language
Publication searches were started from 1998
Publication timeframe as trastuzumab was approved in this year
1998 up to 20 December 2012 Studies which are presented at conferences
Last three years for conference searches are usually published in journals within
three years
No subgroup analysis Studies with no subgroup data for the disease,
Exclusion | No subgroup analysis for disease of interest disease stage and prior treatment were
criteria not included, since these studies would

No subgroup analysis for disease stage of interest
No subgroup analysis for prior treated patients

introduce heterogeneity into the review

BSC: Best Supportive Care *BSC definition: includes (though not restricted to) observation alone, non-chemotherapy

drugs, palliative care, and even radiotherapy; HER2: Hormone Expression Receptor 2; MBC: Metastatic Breast

Cancer; nRCT: non-Randomised Controlled Trials; RCT: Randomised Controlled Trials
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Citations were screened by two independent reviewers first, based on the
abstract supplied with each citation and subsequently based on the full-text
citations. Any discrepancies between reviewers were reconciled by a third

independent reviewer.

Critical appraisal for RCTs was undertaken based on NICE’s recommended
methods. The critical appraisal for RCTs assessed each trial for quality by
considering the features summarised in Table 17. In addition, RCTs were
graded by means of allocation concealment grade and Jadad score.

Table 17: Criteria for critical appraisal for RCTs

Criterion Assessment
Randomisation Was randomisation carried out appropriately?
Allocation

concealment According to the grading system

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

Were the care providers, participants, and outcome assessors blind to treatment allocation?
Blinding If any of these people were not blinded, what might be the likely impact on the risk of bias
(for each outcome)?

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

Follow-up explained or adjusted for?

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

Selective reporting reported?

Did the analysis include an ITT analysis? If so, was this appropriate and were appropriate

Analysis methods used to account for missing data?

State any important concerns about bias not addressed in the other domains in the tool. If
Other source of bias particular questions/entries were pre-specified in the review’s protocol, responses should
be provided for each question/entry.

In addition to the descriptive critical appraisal, study quality was graded by

assessing the adequacy of concealment of allocation.

Concealment of allocation was graded from A to D for each study, where the

adequacy of allocation concealment was considered:

e Adequate, when studies reported allocation being centralised by central
office  unaware of subject characteristics, pharmacy-controlled
randomisation, pre-numbered or coded identical containers which were
administered serially to participants; on-site computer systems
combined with allocations kept in a locked unreadable computer file
that could be accessed only after the characteristics of an enrolled
participant had been entered, sequentially numbered, and sealed in

opaque envelopes
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e Unclear, when studies did not report any concealment approach.

e Inadequate, when studies reported the use of case record numbers;
dates of birth or day of the week; and any procedure that was entirely

transparent before allocation, such as an open list of random numbers

e Not used, if studies reported that it was not undertaken.

A descriptive critical appraisal of each extracted study was made during the
data extraction process. The details of factors used to assess the quality of a

study are reported in Appendix Error! Reference source not found..

In addition to the database searches, supplementary searches were also

conducted to ensure all relevant literature was included in the review.

The following relevant conferences were hand searched for a review of the

abstracts, covering, as a minimum, the past three years:

e American Society of Clinical Oncology (ASCO) Annual meeting
(2010-2012)

e European Society for Medical Oncology (ESMO) (2009-2011)
e San Antonio Breast Cancer meeting (SABC) (2010-2012)

e International Society of Pharmacoeconomics and Outcomes
Research (ISPOR) (2010-2012)

Critical appraisal for n-RCTs was undertaken using the quality scoring based
on Downs and Black checklist in Appendix Error! Reference source not

found..

6.7.4 A flow diagram of the numbers of studies included and
excluded at each stage should be provided using a validated
statement for reporting systematic reviews and meta-analyses

such as the QUOROM statement flow diagram (www.consort-

statement.org/?0=1065). The total number of studies in the

statement should equal the total number of studies listed in
section 6.2.4.
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Search of literature databases yielded 3665 potentially relevant references
(Figure 16). Due to the overlap of coverage between the databases, 259
abstracts were found to be duplicates. Following the first-pass of these
citations, 196 potentially relevant references were identified. Full-text reports
of these citations were obtained for more detailed evaluation. During the first-
pass, two studies published in non-English language were identified as
potentially meeting the review inclusion criteria. The non-availability of the full-
text in English language of both of these studies excluded the studies from the
review. Following detailed examination of the 196 references, 165 references

did not meet the eligibility criteria.

Nine further references were identified from conference proceedings. No
relevant study was identified from the literature search of systematic reviews.
Where more than one publication was identified as describing a single trial,
references were linked together. Following linking of references, nine studies
with data reported in 31 publications were identified as meeting the inclusion
criteria (Figure 16). Of these, seven from 27 publications were RCTs, and two

from four publications were n-RCTs.

Studies with potentially relevant treatments for the current patient population
like the COMPLETE trial, TDM4450 trial, and Cobleigh 1999 were screened
for inclusion for the SR. These studies, although clinically relevant, were not
included, as the patients in these studies received prior therapy in neo-
/adjuvant setting rather than in the metastatic setting. These trials did not

meet the inclusion criteria for the review and were not included in the analysis.
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Figure 16: Study selection flow

Records identified through database searching Additional records identified through other
n=3665 sources conference search  (p=11 + 9%)

v v

Duplicates removed Records excluded (n=3230)
(n=259) Review/editorial; 565

Animal/in-vitro study: 759

Disease: 219

Disease stage: 102
Records screened Stutly dosign: 1439
(n=3426) Line of therapy/(neo)adjuvant/ intervention:
133
Single arm: 2
Language/non-English: 2
Conference abstract: 6
Clinical registry trials: 3

Screening Edenh'fication

Full-text articles assessed for eligibility | Records excluded (n=165)

_ Review/editorial: 6
(n=196) Disease: 11

Disease stage: 6
Study design: 49
Prior therapy not reported/ First line therapy: 7
Intervention: 5
HER2-negative comparator: 5
No prior trastuzumab or taxane: 12
No sub-group for disease: 1
H H H H No sub-group for HER2+ patients: 14
Studies included in the review No sub-group for HER2+ patients: 14

(I'I=9 studies from 31 publications) No sub-group for pre-treated patients: 29

Trastuzumab ot taxane pre-treated (RCT): 5 + 2*
Trastuzumab or taxane pre-treated (nRCT): 5 + 6*
Trial protocol: 2

RCTs included in the qualitative review nRCTs included in the review
(n=7 studies from 27 publications) (n=2 studies from 4 publications)
i N

Studies included in the quantitative analysis None of the studies were quantitatively analysed
(n=5 studies from 18 publications)

Eligibility

Inclusion

*Conference abstracts hand searched in patients treated with prior trastuzumab or taxane

List of relevant RCTs identified through literature review

EMILIA: Trastuzumab emtansine versus capecitabine plus lapatinib

EMILIA directly evaluated the clinical effectiveness of trastuzumab emtansine
versus capecitabine plus lapatinib in patients with HER2+ unresectable,
locally advanced or MBC who were previously treated with trastuzumab and a
taxane. EMILIA was a Phase Ill, randomised, open-label, international trial.
Patients were randomly assigned in a 1:1 ratio to trastuzumab emtansine or
lapatinib plus capecitabine with the use of a hierarchical, dynamic
randomisation scheme. Dosing of lapatininb and capecitabine in EMILIA was
in line with the licence for this product (lapatinib (1,250 mg/day) plus

capecitabine (1,000 mg/m2)). See section 6.3 for further details.

The primary endpoints were progression-free survival (PFS), assessed by

independent review, overall survival (OS) and safety. The primary endpoints
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were assessed in the ITT population, with stratification according to the

factors used for randomisation.

The analysis for PFS by independent review shows a median PFS for
trastuzumab emtansine of 9.6 months as compared to 6.4 months with
lapatinib plus capecitabine [HR=0.650, p<0.0001]. The analysis for PFS by
investigator review showed very similar results [HR=0.658, p<0.001] (Verma,
2012).

Two interim analyses for OS have been performed, one at the time of PFS
analysis and one, six months later, at the request of the health authorities.
The second of these crossed the O’Brian-Flemming stopping boundary for an
early analysis. These results show a statistically significant increase in OS
from 25.1 months with lapatinib plus capecitabine to 30.9 months [HR=0.682,
p=0.0006].

CEREBEL: Capecitabine plus trastuzumab versus capecitabine plus

lapatinib

Patients in CEREBEL were required to have received either a taxane or an
anthracycline in the adjuvant setting. Patients with stable CNS metastases
were not allowed into this study whilst 4%-7% of patients had never received
treatment for metastic disease. Recruitment into CEREBEL was stopped early
on the advice of the IDMC. Dosing of lapatininb and capecitabine was at

1,250 mg/day (lapatinib) plus 2,000 mg/m? (capecitabine).

In the ITT population, considering any line of therapy and prior-treatment
status, OS was longer for those who received capecitabine plus trastuzumab
compared with capecitabine plus lapatinib (OS: 27.3 months vs. 22.7 months,
HR [95%CI]: 1.34 (0.95 - 1.90), but this was not statistically significant; PFS
was statistically significantly longer for capecitabine plus trastuzumab vs.
capecitabine plus lapatinib: (PFS: 8.0 months vs. 6.6 months, HR [95% CI]:
1.30 [1.04 - 1.64]).

Specification for manufacturer submission of evidence Page 114 of 265





Patients in CEREBEL were stratified based on their prior trastuzumab

exposure:

¢ In the trastuzumab naive group PFS was longer for those who
received capecitabine plus trastuzumab compared with
capecitabine plus lapatinib (10.9 months vs. 6.3 months HR
[95% CI]: 1.70 [1.15 — 2.50]).

e In the group previously treated with trastuzumab (the subgroup
that serves as an eligible population for comparison with
trastuzumab emtansine), the direct head-to-head comparison for
capecitabine plus trastuzumab vs. capecitabine plus lapatinib
demonstrated no statistical difference in median PFS (6.1
months vs. 6.6 months; HR [95% CI]: 1.13 [0.85 - 1.50]) and
median OS (27.3 months vs. 22.7 months; HR [95% CI]: 1.18
[0.76, 1.83]).

EGF100151 and Martin 2011: Capecitabine plus lapatinib versus
capecitabine or neratinib monotherapy

In EGF1001551, capecitabine plus lapatinib therapy is associated with a
significantly improved median OS and PFS (8.4 months vs. 4.1 months; HR
[95% CI]: 0.55 [0.40, 0.74], p<0.001). OS data prior to cross-over was
reported by several approaches. For the purpose of the current analyses we
used, for the indirect comparison the one that excluded cross-over patients
from the analysis (HR [95% CI]: 0.78 [0.62 — 0.97]; p=0.02).

EGF100151 enrolement was stopped early, based on an interim analysis of
TTP showing a benefit for patients in the lapatinib plus capecitabine arm, and
patients from the monotherapy arm were allowed to crossover, confounding
further analyses. Prior exposure to anthracycline was an inclusion criterion for
EGF100151.
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The primary endpoint in Martin was PFS with OS as a secondary endpoint.
Patients in Martin were required to have =2 prior trastuzumab regimens, prior
taxane treatment. Regarding PFS, capecitabine plus lapatinib was associated
with a higher median PFS (6.8 months) than neratinib (4.5 months), though
the results were not statistically significant (HR [95% CI]: 1.30 [1.00, 1.80],
p=0.09). Capecitabine plus lapatinib was associated with a median OS of 19.0

months as compared to a median OS of 19.4 months with neratinib.

Dosing of lapatininb and capecitabine was 1,250 mg/day (lapatinib) plus 2,000
mg/m? (capecitabine) in EGF100151 and Martin.

GBG-26: Capecitabine plus trastuzumab versus capecitabine

Patients with stable CNS metastases were not allowed into this study.

The primary endpoint in GBG-26 was PFS with OS as a secondary endpoint.
Data was obtained from the clinical study report (CSR) of GBG26 study for
PFS. PFS in GBG26 was imputed from time to progression (TTP). The CSR
of the GBG26 study reported that the median PFS was the same as the
median TTP in both treatment arms. Further, the number of events (n=62) and
censored patients (n=15) in the capecitabine plus trastuzumab arm for PFS

were the same as those for TTP.

Capecitabine plus trastuzumab resulted in a similar OS (24.9 months vs. 20.6
months; HR [95% CIl]: 0.94 [0.65, 1.35], p=0.73), but longer median PFS (8.2
months vs. 5.6 months; HR [95% CI]. 0.68 [0.48, 0.96], p=0.03) when
compared with capecitabine monotherapy.

EGF104900 trial: Lapatinib plus trastuzumab versus lapatinib
monotherapy
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EGF104900 showed a significantly longer median OS with the combination of
lapatinib plus trastuzumab (14 months) as compared to lapatinib monotherapy
(9.5 months) . Additionally, the study reported a 10% improvement in absolute
OS rate at 6 months and a 15% improvement in OS rate at 12 months with the
combination of lapatinib and trastuzumab as compared with lapatinib
monotherapy. The benefit in terms of improved OS with the combination of
lapatinib and trastuzumab when compared to lapatinib monotherapy was
evident regardless of the fact that a high proportion of patients crossed-over

the treatment.

Lapatinib plus trastuzumab demonstrated superiority to lapatinib monotherapy
in terms of median OS (HR [95% CI]: 0.74 [0.57 - 0.97]; p=0.026). A benefit in
terms of improved PFS at 6 months was also evident with the combination of
lapatinib and trastuzumab as compared with lapatinib monotherapy (HR [95%
Cl]: 0.74 [0.58 - 0.93]; p=0.010).

EGF10004 trial: Dose-ranging phase | study for Lapatinib

This study was a dose-ranging study for lapatinib and will therefore was not

assessed.

List of relevant non-RCTs identified through literature review

A total of two nRCTs with data reported in 4 publications were identified as
meeting the inclusion criteria for the review. Both of these included studies

were dose-escalation studies.

As per the review inclusion criteria, both studies enrolled adult patients (=18
years of age) with locally advanced or MBC. Both studies recruited patients
histologically confirmed mBC with demonstrated HERZ2 overexpression,
defined as a score of 3 plus by IHC and/or amplification by FISH. Both studies
enrolled patients pre-treated with anthracycline- and/or taxane based

regimens.
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Further details regarding the demographic and disease characteristics of
study participants at baseline are presented. Both studies reported age of the
included population; the median age of included patients ranged from 48

years to 58 years.

The details regarding the disease metastasis to visceral sites were reported in
both studies. Across both studies, the disease had metastasised to visceral
sites in approximately 70% of patients. Approximately 33% to 67% of patients
had metastasis in liver and 23% to 50% had metastasis to lungs. The WHO
performance status was reported in one study only In this study,
performance status 0 was reported in 29.4% to 66.7% of patients and

performance status 1 was in 33% to 71% of patients.

In both the studies, patients included were those who had progressed with
trastuzumab therapy. Over 80% of patients received prior anthracyclines and
90% to 100% of patients received taxanes. The mean number of prior
chemotherapy regimens ranged from 2 regimens to 5 regimens across both

the studies.

Across the two dose-ranging studies of everolimus, the results demonstrated
that everolimus weekly was associated with a longer median progression-free

survival as compared to the daily dose of everolimus.

Table 18: Summary of n-RCTs identified through systematic literature review

Study Intervention | Comparator | Phase | N Patient population Primary study
Everolimus Patients with HER2-
20mg + overexpressing  metastatic
Everolimus Trastuzumab breast cancer, verified by
Jerusalem | 5mg + | + Vinorelbine IHC (score of 34) or FISH
2011 Trastuzumab . Ib 50 who progressed during or | (Jerusalem 2011)
> . Everolimus after  treatment  with
+ Vinorelbine | 30mg + .
T b trastuzumab alone or in
r?/s,tuzurt:_a combination  with  other
+ Vinorelbine anticancer agents
Everolimus Patients with histologically
10m + confirmed metastatic breast
Everolimus Pacli?axel + cancer with demonstrated
Andre 5mg + | Trastuzumab HEF_{Z overexpression,
2010 Paditaxel  + | Everoli Ib 33 | defined as a score of 3 plus | (Andre 2010)
Trastuzumab 3éero Imus . by IHC and/or amplification
mg by FISH
Paclitaxel + Py. iousl
Trastuzumab atients .were previously
treated with trastuzumab
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6.7.5 Provide a summary of the trials used to conduct the indirect
comparison. A suggested format is presented below. Network
diagrams may be an additional valuable form of presentation.

Out of all studies identified through the systematic literature review, 5 RCTs
were used to conduct the analysis and these are presented in Table 19 and
Figure 17. The studies not included - EGF104900 trial and both non-RCTs -
were not able to be linked into the network.
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Table 19: Summary of the trials used to conduct the indirect comparison

CEREBEL trial subgroup

Study EMILIA trial GBG26 Trial EGF100151 trial Martin 2011 (i.e. those pre-treated with
trastuzumab)
Primary study - - . .
reference Verma, 2012 Von Minckwitz, 2011 Cameron, 2008 Martin, 2011 Pivot, 2012
Publication type
ublication typ Journal article Journal article Journal article S?g‘(f:(:_?j?r(l:ge Conference proceeding+ DHCP letter

Intervention

Capecitabine + Trastuzumab (N=

Capecitabine +

Capecitabine + Lapatinib (N=496) 78) Capecitabine + Lapatinib (N=198) | Lapatinib Capecitabine + Lapatinib (N=167)°
(N=116)
Comparator (all - T _
active Trastuzumab emtansine (N=495) Capecitabine (N= 78) Capecitabine (N=201) Neiat'n'b Capetl:ltablne + Trastuzumab (N=
controlled) (N=117) 159)
Location USA and non-USA sites® Non-USA sites USA and non-USA sites NR Non-USA sites
Design RCT Phase III* RCT Phase I1I? RCT Phase III? RCT, Phase II2 | RCT Phase III?
Method of
randomisation Adequate Unclear Unclear Unclear Unclear
Method of
blinding (care
provider, . i 5 ) Open-label, but assessor-blind
patient, and Open-label but assessor-blind (IRC) Open-label (IRC) Open-label Open-label
outcome
assessor)

% The population presented here is the sub-group of patients who received prior trastuzumab in the adjuvant or metastatic setting (therefore, the numbers represent 100% of the subgroup), the ITT population for CEREBEL was N=269 for Capecitabine +
Trastuzumab and N=271 for Capecitabine + Lapatinib

4~ Approximately; AB: Assessor Blind; DOR: Duration of Response; DR: Dose Ranging; EQ-5D: EuroQol-5D; INV: Investigator; IRC: Independent Review Committee; MC: Multicentre; MCI: Multicentre International; OD: Once Daily; ORR: Overall Response Rate;
OS: Overall Survival; PFS: Progression Free Survival; QoL: Quality of Life; R: Randomised; TTP: Time to Progression; UK: United Kingdom; USA: United States of America
® A blinded IRC made evaluations for the primary study endpoint of Progression-free survival. Safety evaluations were made by an independent data monitoring committee (DMC);
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Cross-over

permitted No No Yes No No

Primary

outcome PFS by IRC, OS, safety TTP TTP PFS CNS metastases

Secondary oS, safety,

outcomes PFS by INV, ORR, time to treatment | OS, response rate, clinical benefit | PFS, OS, clinical benefit rate, | response rate, | PFS by INV, OS, ORR, CBR, time to
failure,  pharmacokinetics, DOR, | rate, DOR, safety, dose | withdrawal, safety, response rate, | withdrawal, first CNS progression, incidence of
patient-reported QoL, OS rate, TTP interruptions, withdrawal biomarker analysis clinical ~ benefit | CNS progression at any time, safety

rate

Present line of

therapy: First- | 0(0) NR 88 (22)

line, n (%)

Present line of All patients were

therapy: first- previously

line fast 118 (12) NR 0(0) treated in the

relapser, n (%) first or second-

i i NR

Present line of line setting

therapy:

Second-line, n 361 (36) 156 (100) NR

(%)

Present line of

therapy: third- | 512 (52) NR NR NR

line, n (%)

Advanced or

metastatic sites

in the brain, n 50 (10) 45 (9) 3(2) NR NR 0 (0)

(%)
Capecitabine + | Trastuzumab Capecitabine+ A Capecitabine I Capecitabine Capecitabine | Capecitabine+
Lapatinib emtansine Trastuzumab Capecitabine + Lapatinib Capecitabine + Lapatinib + Lapatinib Trastuzumab

Patients  with 43 (62)

ER+ and/or | 155 (31) 176 (36) 41 (56) (N=73) (N=71) 96 (48) 93 (46) NR NR NR

PR+, n (%) -

Patients  with

Performance 176 (36) 194 (39) NR NR 76 (38) 83 (41) NR NR NR NR

Status=1, n (%)
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Study duration Capecitabine + Lapatinib: 53.73
weeks (range: 0 weeks -151.67
weeks); trastuzumab emtansine: 55.9
weeks (0 weeks - 147.33 weeks) — at
first interim analysis Capecitabine + Lapatinib: ~20
Capecitabine -+ Lapatinib: 80,60 | /0 Weeks (20.7 months) weeks; Capecitabine: ~15 weeks?
weeks (range: 0 weeks -177.67
weeks); trastuzumab  emtansine:
82.76 weeks (0 weeks - 173.33
weeks) — at second interim analysis?

NR NR

#: The study was an open-label trial with efficacy measures including time to progression, progression-free survival, overall response rate, and clinical benefit rate assessed by an IRC under blinded conditions; *#: A blinded IRC made evaluations for
the primary study endpoint of Progression-free survival. Safety evaluations were made by an independent data monitoring committee (DMC); *: Mean duration of treatment reported; ~: Approximately; AB: Assessor Blind; AC: Active Controlled;
DOR: Duration of Response; DR: Dose Ranging; EQ-5D: EuroQol-5D; INV: Investigator; IRC: Independent Review Committee; MC: Multicentre; MCI: Multicentre International; NR: Not reported; OD: Once Daily; OL: Open-label; ORR: Overall
Response Rate; 0S: Overall Survival; PFS: Progression Free Survival; QoL: Quality of Life; R: Randomised; TTP: Time to Progression; U: Unclear; UK: United Kingdom; USA: United States of Amer
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Figure 17: Master network diagram for trials contributing to the analysis
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Absence of TH3RESA and BOLERO-3 studies in results of literature

search

On the search date of the initial literature review (December 20" 2012), data
for the TH3RESA and BOLERO-3 studies were not in the public domain and
hence did not appear in the results of the literature search. However since
then, data from these studies have been published. As a result of this
TH3RESA would link into the network (see Figure 18) and specific subgroups
from the comparator arm (i.e. those treated with trastuzumab and lapatanib
and trastuzumab and vinorelbine) would also further inform the network by
linking in the EGF104900 and BOLERO-3 trials. The resulting network is

shown in Figure 18.

However given where these treatments sit in relation to trastuzumab
emtansine (T-DM1) they would not inform the comparisons of interest (see
section 5) and hence would not change the results detailed in section 6.7.8.

Specification for manufacturer submission of evidence Page 123 of 265





Figure 18: Network diagram including TH3RESA and BOLERO-3 studies for which data
was not publically available at time of initial literature search (December 20 2012)
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Trastuzumab +
lapatinib

TH3RESA trial

EGF 104009 trial

BOLERO-3 trial

Trashzumab +
Vinorelbine

For the selected trials, provide a summary of the data used in

PFS and OS stratified HRs (where available) from each trial for the whole ITT

population were used in the analysis (see response to 0.) with the exception
of the CEREBEL trial where the PFS and OS stratified HRs for the subgroup

of patients previously treated with trastuzumab (the subgroup that serves as

an eligible population for comparison with trastuzumab emtansine) were used.

Figure 19: Summary of key input data (PFS and OS HRs, Y versus X) used in MTC

Study PFS HR [Y:X] OS HR [Y:X]

name/Trial Comparator X Comparator Y (95% CI) (95% CI)

EMILIA Capecitabine + Trastuzumab emtansine 0.65 (0.55-0.77) 0.68 (0.55-0.85)
Lapatinib

EGF100151 Capecitabine+ Capecitabine 1.82 (1.35-2.50) 1.28 (1.03-1.61)
Lapatinib

GBG26 Capecitabine + Capecitabine 1.47 (1.04-2.08) 1.06 (0.74-1.54)
Trastuzumab

CEREBEL Capecitabine + Capecitabine + Lapatinib | 1.13 (0.85-1.50) 1.18 (0.76-1.83)
Trastuzumab

Martin 2011 Capecitabine+ Neratinib 1.30 (1.00-1.80) Not reported

Lapatinib
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6.7.7 Please provide a clear description of the indirect/mixed
treatment comparison methodology. Supply any programming

language in a separate appendix.

From the identified studies, network diagrams were drawn for each outcome
of interest, to identify the possible indirect analyses. An adjusted MTC was
performed according to the Bayesian methodology (in line with NICE
guidance) with both the inclusion and exclusion of both the CEREBEL and
Martin studies due to the uncertain heterogeneity of these two trials versus the

rest (see section 6.7.11).

A fixed-effects model, within a Bayesian framework using Markov chain Monte
Carlo (MCMC) methods in WinBUGS® was empoloyed. Random-effects
models were not carried out due to the limited number of trials. WinBUGS®
was used according to the routine which accommodates evidence structures

which may consist of multi-arm trials.

We modelled the trial-based summary statistic, log-hazard ratios (LHR), and
its sample variance, assuming a a normal distribution for the continuous
measure of treatment effect of each active arm relative to the control/standard

treatment arm of every trial making different comparisons.

Posterior densities for unknown parameters, such as the mean treatment
effects, were estimated using MCMC methods. Point estimates and 95%
credible intervals (conceptually similar to confidence intervals used in the
frequentist approach) were used to summarise the findings and assess

significance.

An identity link was used and since no trial-specific effects of the baseline or
control treatment can be estimated the linear predictor was simply the

treatment effect of the treatment arm versus the control treatment.

We also assessed the probability that each treatment was the most
efficacious regimen, the second best, the third best, and so on, by calculating
the HR for each drug compared with an arbitrary common control group, and

counting the proportion of iterations of the Markov chain in which each drug
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had the highest HR, the second highest, and so on. We ranked treatments in

terms of acceptability with the same methods.

The comparative efficacy among the treatment options was evaluated across
all treatments, using the current standards of care as the reference group.

Calculations for each analysis were based on employing 3 chains: =100,000
iterations, with a burn-in of = 10,000 iterations (discarding the first 10,000

iterations).

Inconsistency factors can be interpreted as the difference between direct and
indirect comparisons between the trials. Evidence network identified in this
review did not assess the results of two biologics in a head to head trial.
Therefore consistency between the direct and indirect results could not be

evaluated.

The codes used for both PFS and OS and corresponding outputs can be
found in Appendix Error! Reference source not found. and Error!
Reference source not found.. A table that summarizes the results of the
comparison of the treatment effects across trials, when compared to

standards of care are presented in Figure 20.

An adjusted MTC was also performed according to the methodology of
Bucher and colleagues (Bucher, 1997) for the scenario where CEREBEL and
Martin were excluded. This method relies on the fact that the log of the effect
size measure for drug A versus drug B is equal to the difference of the log
effect size measures for drug A versus drug C and drug B versus drug C.
However the results of the Bucher methodology are only shown for

comparative purposes and were not used in the analysis.

6.7.8 Please present the results of the analysis.

The results from the MTC are presented in Figure 20 below. The results show
that:

e For the ITC of trastuzumab emtansine versus trastuzumab and
capecitabine the resulting PFS and OS HRs were 0.68 and 0.68
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respectively when CEREBEL and Martin were included in the analysis

(base case) versus 0.55 and 0.58 when they were excluded.

e For the ITC of trastuzumab emtansine versus capecitabine
monotherapy the resulting PFS and OS HRs were 0.39 and 0.55
respectively when CEREBEL and Martin were included in the analysis

(base case) versus 0.35 and 0.52 when they were excluded.

e For the comparison of capecitabine and trastuzumab versus
capecitabine and lapatinib the results of the MTC excluding CEREBEL
and Martin resulted in a reversal of the PFS and OS HRs as compared
to those obtained from the CEREBEL trial (i.e. inconsistency). This is

discussed in section 6.7.11.
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Figure 20: Mixed treatment comparison results
(Y compared to X)

RCT results Bayesian Results including Bayesian Results excluding Bucher method exclt
Comparators (HR, 95% CI) CEREBEL & Martin (HR, 95% CI) CEREBEL & Martin (HR, 95% CI) CEREBEL & Marti
(HR, 95% CI)
Study name

or MTC/ITC X (n) Y (n) PFS 0s PFS (0] PFS (0] PFS (o
EMILIA Capecitabine + Trastuzumab emtansine 0.65 0.68 0.65 0.68 0.65 0.68 0.65 0.¢
Lapatinib (496) (T-DM1) (495) (0.55-0.77) (0.55-0.85) (0.55-0.77) (0.55-0.85) (0.55-0.77) (0.55-0.84) (0.55-0.77) (0.55-
EGF100151 Capecitabine+ Lapatinib | Capecitabine 1.82 1.28 1.64 1.23 1.84 1.29 1.82 1.
(198) monotherapy (201) (1.35-2.50) (1.03-1.61) (1.26-2.10) (1.00-1.50) (1.33-2.49) (1.03-1.59) (1.35-2.50) (1.03-
GBG26 Capecitabine + Capecitabine 1.47 1.06 1.70 1.22 1.50 1.08 1.47 1.
Trastuzumab (78) Monotherapy (78) (1.04-2.08) (0.74-1.54) (1.29-2.21) (0.90-1.63) (1.04-2.09) (0.73-1.54) (1.04-2.08) (0.74-
CEREBEL Capecitabine + Capecitabine + 1.13 1.18 1.03 0.98 0.79 0.81 0.81 0.¢
Trastuzumab (159) Lapatinib (167) (0.85-1.50) (0.76-1.83) (0.82-1.32) (0.73-1.34) (0.51-1.30) (0.54-1.27) (0.51-1.29) (0.54-
Martin Capecitabine+ Lapatinib | Neratinib (117) 1.30 Not reported 1.31 Not n/a n/a n/a n/

(116) (1.00-1.80) (0.97-1.74) Reported
MTC/ITC Capecitabine + Trastuzumab emtansine n/a n/a 0.68 0.68 0.54 0.58 0.53 0.!
Trastuzumab (T-DM1) (0.50-0.91) (0.46-0.98) (0.32-0.87) (0.35-0.91) (0.32-0.86) (0.35-
MTC/ITC Capecitabine Trastuzumab emtansine n/a n/a 0.39 0.55 0.35 0.52 0.36 0.!
monotherapy (T-DM1) (0.29-0.55) (0.41-0.75) (0.25-0.51) (0.39-0.72) (0.25-0.51) (0.39-
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6.7.9 Please provide the statistical assessment of heterogeneity
undertaken. The degree of, and the reasons for, heterogeneity

should be explored as fully as possible.
No statistical assessment of heterogeneity was undertaken.

6.7.10 If there is doubt about the relevance of a particular trial, please
present separate sensitivity analyses in which these trials are

excluded.

See section 6.7.8 where the analysis is repeated excluding the CEREBEL and

Martin studies and section 6.7.11 which details their heterogeneity.

6.7.11 Please discuss any heterogeneity between results of pairwise
comparisons and inconsistencies between the direct and

indirect evidence on the technologies.

All studies enrolled adult patients (=18 years of age) with the same disease
type (HER2+ locally advanced BC or MBC) and pre-treatment status
(anthracycline and/or taxane-based regimens). The majority were female
patients across all five trials. The median age of patients was comparable
across studies included in the analysis. Mean age of patients when compared
qualitatively in GBG26 and EGF100151, indicated that patients in the
capecitabine arm of GBG26 were slightly older than the patients recruited in
the capecitabine arm of EGF100151.
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Across the studies included in the analysis comparability was evident among
trials in terms of ECOG PS. Four of the five studies reported sites of disease
metastases. EGF100151 and EMILIA reported metastases in terms of visceral
and non-visceral sites. Visceral metastases occurred in approximately 70% in
both trials. Liver metastases occurred in about 50% of patients in GBG26 and
EGF100151 which was followed by lung, bone, and brain. In EGF100151, a
similar proportion (about 50%) of patients had =3 metastatic sites and <3
metastatic sites, while for EMILIA the proportion of patients with <3 metastatic
sites varied from 60% to 62% and the proportion of patients with 23 metastatic
sites varied from 35% to 38%. Comparability across the studies included in
the analysis in terms 23 metastatic sites was evaluated. This depicted that the
studies were comparable in terms of number of metastatic sites. Sites of
metastasis differed, however between CEREBEL and the remaining studies.
In CEREBEL patients with brain metastases were excluded as the study

aimed to evaluate the incidence of CNS metastasis.

The studies included in the analysis were comparable in terms of the prior
therapy received. All studies included patients who had prior exposure to
trastuzumab and taxane treatment regimens either in metastatic or adjuvant
setting in 98% to 100%. In GBG26, approximately 70% of included patients
were pre-treated with taxane plus trastuzumab. This study’s population was,
therefore not 100% comparable with the other studies. Nevertheless,
considering that the majority of patients did have prior trastuzumab plus
taxane, we considered the study to be appropriate to include in the indirect
comparison. Most patients in these studies were previously treated with
trastuzumab in the metastatic setting (71% to 95%). All studies enrolled
patients pre-treated with anthracycline- and/or taxane-based regimens. The
proportion of patients with prior anthracycline treatment generally varied from
61% to >99% in four studies reporting such data. In four studies, the
proportion of patients with prior taxane regimens varied generally from 85% to
100%. The majority of patients were currently being treated for second-line

and above treatments.

In CEREBEL, a pre-specified subgroup of patients (326 patients of 540
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patients) were treated with prior trastuzumab therapy. For the remaining
studies, the inclusion criteria stated that patients must have received
trastuzumab in adjuvant or metastatic setting. Comparability assessment of
studies for prior therapy with trastuzumab demonstrated that the studies
included in the analysis were comparable in terms of proportion of patients
receiving prior therapy with trastuzumab and the setting in which trastuzumab
was. The inclusion criteria included prior treatment with trastuzumab. The
studies reported the time interval between the end of last cycle of trastuzumab
and the new randomised treatment. In EGF100151, nearly 38% of patients
had a trastuzumab free interval of greater than 8 weeks, while in GBG26 all
patients had to continue randomised treatment within 6 weeks of last infusion
of trastuzumab. Trastuzumab has a long half-life therefore patients in the
capecitabine arm of both studies might have an on-going exposure to
trastuzumab thus having an impact on the results. Comparability of studies
included in the analysis in terms of prior therapy with taxane demonstrated
that the studies were comparable.

The EGF100151 study and GBG26 varied from the remaining studies
included in the analysis in terms of patients receiving post-study therapy.
Patients in GBG26 received post-study therapy with lapatinib and
trastuzumab, while patients crossed-over the treatment in the EGF100151.
Post-study therapy was unclear in Martin 2011 and CEREBEL. Post-study
therapy upon discontinuation of study medication following disease
progression, confound the results for OS. To overcome the effect of post-
study therapy received by cross-over, data prior to any cross-over of

treatment was used in the analysis from the EGF100151.

Martin and CEREBEL seemed more heterogeneous when compared to the
other three trials. While the other studies were published as journal articles,
Martin and CEREBEL were published as conference proceedings, having
limited amount of detailed information regarding treatment regimens and
patient baseline characteristics, such as visceral and non-visceral
involvement, hormone receptor status, and exact prior treatment status. All

studies except Martin reported details regarding sample size/power
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calculation. The key eligibility criteria for CEREBEL required patients treated
with prior anthracyclines or taxanes, which would not be an appropriate
population for inclusion in our SR and indirect comparison. The availability of
a sub-group of patients (326 patients of 540 patients) who were additionally
treated with prior trastuzumab therapy provided a subgroup of patients of
potential interest for inclusion in the indirect comparison. The limiting factor for
the inclusion of such a subgroup in the indirect comparison is associated to
the fact that an unknown proportion of these patients did not have prior
treatment with trastuzumab plus taxane, since they could have been treated
with prior trastuzumab plus anthracycline. Additionally, the primary objective
of CEREBEL was the incidence of CNS metastases. Martin was also limited in

information.

The heterogeneity assessment of these studies indicated that the patient
population, prior treatment status and lack of detailed information on the study
population’s baseline characteristics in CEREBEL and Martin deemed these
two studies not entirely comparable to the other trials. However at an
independent advisory board with five expert UK clinicians, they advised that
CEREBEL and Martin had sufficiently similar populations in terms of patient
characteristics to the other trials and therefore should not be excluded from
the analysis, in particular given that trials where not all patients had been pre-
treated with trastuzumab and a taxane (i.e. GBG26) had been included.
Therefore as the base case all trials were included in the analysis but a
separate sensitivity analysis was conducted where CEREBEL and Martin

were excluded.
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The exclusion of CEREBEL and Matrtin results in inconsistency between the
indirect and direct results for the comparison of capecitabine and trastuzumab
versus capecitabine and lapatinib (see CEREBEL row of Figure 20). This is
most likely explained by the lack of significance of the PFS and OS HRs from
CEREBEL (the HRs cross 1); given the uncertainty in the analysis from the
trial it is not possible to ascertain with any statistical significance the true
efficacy of capecitabine and trastuzumab versus capecitabine and lapatinib.
However, including CEREBEL (and Martin) allows us to synthesise a wider
range of evidence (i.e. both direct and indirect results) and hence reduce the
uncertainty associated with the efficacy of capecitabine and trastuzumab

versus capecitabine and lapatinib.

6.8 Non-RCT evidence

Non-RCT, both experimental and observational, evidence will be required, not
just for those situations in which RCTs are unavailable, but also to supplement
information from RCTs when they are available. This section should be read
in conjunction with NICE’s ‘Guide to the methods of technology appraisal’,
sections 3.2.8 to 3.2.10.

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

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

of the search strategy used and a complete quality
assessment for each trial should be provided in sections 10.6

and 10.7, appendices 6 and 7.

No further non-RCT is presented in this submission other than that identified

for the systematic literature review for the MTC (section 6.7.4).
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6.9 Adverse events

This section should provide information on the adverse events experienced
with the technology in relation to the decision problem. Evidence from
comparative RCTs and regulatory summaries is preferred; however, findings
from non-comparative trials may sometimes be relevant. For example, post-
marketing surveillance data may demonstrate that the technology shows a
relative lack of adverse events commonly associated with the comparator, or
the occurrence of adverse events is not significantly associated with other

treatments.

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

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

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

appendices 8 and 9.

Safety was an endpoint in both the EMILIA and TH3RESA studies. 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.
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AEs are summarized by intensity (NCI-CTCAE Grade 1-5). An overview of
the cumulative safety data reported at the time of the primary data-cut (14
January 2012) for EMILIA, and at the time of the primary data-cut (14
February 2013) for TH3RESA.
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Table 20: Adverse events across randomised groups: Adverse Events Occurring in 2

10% of Patients in Either Treatment Group (Safety Population)

System
class/adverse events

organ/

EMILIA TH3RESA

lapatinib plus | trastuzumab Treatment of | trastuzumab
capecitabine emtansine physician’s choice emtansine
(n = 488) (n = 490) (n = 198) (n = 403)

Any Adverse Events

477 (97.7%)

470 ( 95.9%)

141 (76.6%)

337 (83.6%)

BLOOD AND LYMPHATIC SYSTEM DISORDERS

Overall 87 (17.8%) 171 ( 34.9%) 54 (29.3%) 93 (23.1%)
THROMBOCYTOPENIA 12 (2.5%) 137 ( 28.0%) 6 (3.3%) 61 (15.1%)
NEUTROPENIA 40 (21.7%) 22 (5.5%)
ANAEMIA 39 (8.0%) 51 ( 10.4%) 19 (10.3%) 36 (8.9%)

GASTROINTESTINAL DISORDERS

Overall

436 ( 89.3%)

352 ( 71.8%)

93 (50.5%)

224 (55.6%)

DIARRHOEA 389 (79.7%) 114 ( 23.3%) 40 (21.7%) 20 (9.9%)
NAUSEA 218 (44.7%) 192 ( 39.2%) 40 (21.7%) 133 (33.0%)
VOMITING 143 ( 29.3%) 93 (19.0%) 15 ( 8.2%) 71 (17.6%)
CONSTIPATION 47 (9.6%) 124 ( 25.3%) 29 (15.8%) 78 (19.4%)
DRY MOUTH 24 (4.9%) 77 (15.7%) 0 (0%) 49 (12.2%)
DYSPEPSIA 56 ( 11.5%) 43(8.8%)

ABDOMINAL PAIN UPPER 41 (8.4%) 57 (11.6%) 23 (12.5%) 26 (6.5%)
STOMATITIS 61 (12.5%) 16 ( 3.3%) 93 (50.5%) 224 (55.6%)

GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS

Overall 298 ( 61.1%) 331 (67.6%) 83 (45.1%) 198 (49.1%)
FATIGUE 136 ( 27.9%) 172 ( 35.1%) 46 (25.0%) 109 (27.0%)
ASTHENIA 81 ( 16.6%) 86 ( 17.6%) 29 (15.8%) 63 (15.6%)
MUCOSAL INFLAMMATION 93 (19.1%) 33 (6.7%)

PYREXIA 37 (7.6%) 85 (17.3%) 22 (12.0%) 65 (16.1%)
INFECTIONS AND INFESTATIONS

Overall 220 ( 45.1%) 213 (43.5%)

PARONYCHIA 52 ( 10.7%) 1 (0.2%)

INVESTIGATIONS

Overall 139 ( 28.5%) 184 ( 37.6%)

ASPARTATE AMINOTRANSFERASE

INCREASED 46 (9.4%) 110 ( 22.4%)
ALANINE  AMINOTRANSFERASE
INCREASED 43 (8.8%) 83 (16.9%)

METABOLISM AND NUTRITION DISORDERS

Overall 169 ( 34.6%) 144 ( 29.4%) 23 (12.5%) 58 (14.4%)
DECREASED APPETITE 113 ( 23.2%) 101 ( 20.6%) 23 (12.5%) 58 (14.4%)
MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS

Overall 180 ( 36.9%) 249 ( 50.8%) 20 (10.9%) 79 (19.6%)
ARTHRALGIA 38 (7.8%) 85 ( 17.3%) 7 (3.8%) 46 (11.4%)
BACK PAIN 50 ( 10.2%) 64 ( 13.1%)

PAIN IN EXTREMITY 52 (10.7%) 52 (10.6%)

MYALGIA 18 (3.7%) 69 ( 14.1%) 15 ( 8.2%) 42 (10.4%)
NERVOUS SYSTEM DISORDERS

Overall 189 ( 38.7%) 245 ( 50.0%) 15 ( 8.2%) 89 (22.1%)
HEADACHE 68 ( 13.9%) 133 (27.1%) 15 ( 8.2%) 89 (22.1%)
DIZZINESS 51 (10.5%) 48 (9.8%)

NEUROPATHY PERIPHERAL

28 (5.7%)

49 ( 10.0%)
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PSYCHIATRIC DISORDERS

Overall 74 (15.2%) 101 ( 20.6%)

INSOMNIA 41 (8.4%) 54 (11.0%)

RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS

Overall 156 ( 32.0%) 217 (44.3%) 23 (12.5%) 97 (24.1%)
COUGH 60 ( 12.3%) 83 (16.9%) 19 (10.3%) 63 (15.6%)
EPISTAXIS 39 (8.0%) 99 (20.2%) 5 (2.7%) 47 (11.7%)
DYSPNOEA 36 ( 7.4%) 56 ( 11.4%)

SKIN AND SUBCUTANEOUS TISSUE DISORDERS

Overall 391 (80.1%) 159 ( 32.4%) 19 (10.3%) 19 (4.7%)
PALMAR-PLANTAR

ERYTHRODYSAESTHESIA

SYNDROME 283 (58.0%) 6 (1.2%)

RASH 130 ( 26.6%) 52 (10.6%) 19 (10.3%) 19 (4.7%)
DRY SKIN 49 ( 10.0%) 17 (3.5%)

Discussion of Adverse Events in EMILIA

In accordance with the differing mechanisms of action of the two treatments
and known safety profiles, hepatotoxicity, thrombocytopenia/bleeding
(epistaxis), and infusion reactions (including chills and pyrexia) were more
common with trastuzumab emtansine; whereas, gastrointestinal (Gl) toxicity,
skin disorders (PPE, rash), and mucosal inflammation were more commonly

associated with lapatinib plus capecitabine treatment.

Of the incidence of pyrexia and chills in the trastuzumab emtansine arm, 4.1%
of pyrexia and 3.5% of chills AEs were associated with trastuzumab

emtansine infusions, and tended to be transient in nature.

Patients who received trastuzumab emtansine reported fewer severe Grade =
3 AEs (40.8%) than patients who received lapatinib plus capecitabine
(57.0%). The most common Grade = 3 AEs in the trastuzumab emtansine arm
were predominately related to laboratory test abnormalities (most commonly
[in = 10% of patients] thrombocytopenia [12.9%]; other Grade = 3 AEs that
occurred in at least 2% of patients were increased AST and ALT,
hypokalaemia, anaemia, neutropenia and fatigue). In contrast, the most
common Grade = 3 AEs in patients who received lapatinib plus capecitabine
tended to be symptom-driven (most commonly [in = 10% of patients]
diarrhoea [20.7%] and PPE syndrome [16.4%)]; other Grade = 3 AEs occurring
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in at least 2% of patients were nausea, fatigue, vomiting, mucosal

inflammation, hypokalaemia and neutropenia).

The number of Grade 5 (fatal) AEs was low in both treatment arms (1 patient
[0.2%] in the trastuzumab emtansine arm, vs. 4 patients [0.8%] in the lapatinib

plus capecitabine arm.

The incidence of the following Grade = 3 AEs was higher in the trastuzumab
emtansine arm than in the lapatinib plus capecitabine arm (> 2% difference):
e Thrombocytopenia (12.9% of patients in the trastuzumab emtansine
arm vs. 0.2% of patients in the lapatinib plus capecitabine arm)
e AST increased (4.3% of patients in the trastuzumab emtansine arm vs.
0.8% of patients in the lapatinib plus capecitabine arm).

The incidence of the following Grade = 3 AEs was lower in the trastuzumab
emtansine arm compared with the lapatinib plus capecitabine arm (> 2%
difference):
e Diarrhoea (1.6% of patients in the trastuzumab emtansine arm vs.
20.7% of patients in the lapatinib plus capecitabine arm)
e PPE syndrome (0% of patients in the trastuzumab emtansine arm vs.
16.4% of patients in the lapatinib plus capecitabine arm)
e Vomiting (0.8% of patients in the trastuzumab emtansine arm vs. 4.5%
of patients in the lapatinib plus capecitabine arm)
e Mucosal inflammation (0.2% of patients in the trastuzumab emtansine
arm vs. 2.3% of patients in the lapatinib plus capecitabine arm)
¢ Neutropenia (2.0% of patients in the trastuzumab emtansine arm vs.

4.3% of patients in the lapatinib plus capecitabine arm).

Serious Adverse Events

A total of 76 patients (15.5%) who received trastuzumab emtansine developed
SAEs, compared to 88 patients (18.0%) who received lapatinib plus
capecitabine. Fewer Grade 3 SAEs were reported in the trastuzumab

emtansine arm (34 patients [6.9%]) compared with the lapatinib plus
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capecitabine arm (51 patients [10.5%]). A similar percentage of patients in
both treatment arms developed Grade 4 SAEs (12 patients [2.4%] in the
trastuzumab emtansine arm vs. 16 patients [3.3%] in the lapatinib plus
capecitabine arm). Five patients died due to an AE whilst on study treatment,
1 patient in the trastuzumab emtansine arm (metabolic encephalopathy), and
5 patients in the lapatinib plus capecitabine arm (coronary artery disease,

multi-organ failure, coma, hydrocephalus).

SAEs were reported across a number of body systems, with no single
predominant event observed in either treatment arm. The most common body
systems affected (= 1% of patients in either treatment arm) were:

e Gastrointestinal disorders: 14 patients (2.9%; most commonly vomiting)
vs. 29 patients (5.9%; most commonly diarrhoea, vomiting)

e General disorders: 13 patients (2.7%; most commonly pyrexia) vs. 8
patients (1.6%) Infections and infestations: 20 patients (4.1%) vs. 12
patients (2.5%), variety of terms in both arms

¢ Injury, poisoning and procedural complications: 7 patients (1.4%) vs. 6
(1.2%), variety of terms in both arms

e Musculoskeletal and connective tissue disorders: 6 patients (1.2%) vs.
1 (0.2%), variety of terms in both arms

e Nervous system disorders: 6 patients (1.2%) vs. 8 (1.6%), variety of
terms in both arms

e Respiratory, thoracic and mediastinal disorders: 4 patients (0.8%) vs.
14 patients (2.9%; most commonly pulmonary embolism)

e Vascular disorders: no patients vs. 5 (1.0%), variety of terms in both

arms.
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Table 21: Adverse events: Grade 3, 4, 5 AEs with 22% Incidence in Either Arm (Safety
Population) in EMILIA

Capecitabine plus lapatinib Trastuzumab emtansine
(n=488) (n=490)
Adverse Event All Grades, % | Grade 23, % All Grades, % | Grade 23, %
Diarrhoea 79.7 20.7 23.3 1.6
Hana-foot 58 16.4 1.2 0
syndrome
Vomiting 29.3 4.5 19 0.8
Neutropenia 8.6 4.3 5.9 2
Hypokalaemia 8.6 4.1 8.6 2.2
Fatigue 27.9 35 35.1 2.4
Nausea 44.7 2.5 39.2 0.8
Mucosal 19.1 23 6.7 0.2
inflammation
Thrombocytopenia 2.5 0.2 28 12.9
Increased AST 94 0.8 22.4 4.3
Increased ALT 8.8 1.4 16.9 2.9
Anaemia 8 1.6 10.4 2.7

Discussion of Adverse Events in TH3RESA

Overall, AEs of any Grade were comparable between trastuzumab emtansine
and TPC arms (93.5% vs. 88.6%, respectively). The majority of AEs in the
trastuzumab emtansine were Grade 1-2 severity. The incidence of Grade = 3
AEs in patients receiving trastuzumab emtansine was similar to, or lower, than
patients receiving TPC. The most frequently reported AEs in the trastuzumab
emtansine arm (in at least 20% of patients) were: nausea (33.0% of patients),
fatigue (27.0%) and headache (22.1%). In the TPC arm the most frequently
reported AEs were fatigue (25.0%), nausea (21.7%), neutropenia (21.7%) and
diarrhoea (21.7%).

Events that were reported in more patients receiving trastuzumab emtansine
(at least 5% more) were thrombocytopenia, nausea, vomiting, dry mouth,
arthralgia, headache, cough and epistaxis. Events that were reported in more
patients receiving TPC (at least 5% more) were neutropenia, leukopenia,

diarrhoea, abdominal pain, rash and alopecia.
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Fewer patients who received trastuzumab emtansine reported gade = 3 AEs
(32.3%) than patients who received TPC (43.5%). The most common Grade =
3 AE (in at least 10% of patients) in the patients receiving TPC was
neutropenia (15.8%). All other Grade = 3 AEs in this treatment arm, and all
Grade = 3 AEs in patients receiving trastuzumab emtansine occurred in less
than 5% of patients. Grade = 3 events reported in at least 2% of patients were
as follows:

e Trastuzumab emtansine: thrombocytopenia (4.7%), anaemia (2.7%),
neutropenia (2.5%), AST increased (2.2%), fatigue (2.0%), dyspnoea
(2.0%).

e TPC: diarrhoea (4.3%), febrile neutropenia (3.8%), abdominal pain
(2.7%), anaemia (2.7%), leukopenia (2.7%), fatigue (2.2%), asthenia
(2.2%), cellulitis (2.2%), AST increased (2.2%), pulmonary embolism
(2.2%).

Serious Adverse Events

The incidence of SAEs was similar in both treatment arms. A total of 74
patients (18.4%) in the trastuzumab emtansine arm, and 38 patients (20.7%)
in the TPC arm had at least one SAE. SAEs were reported across a number
of body systems, with no single predominant event in either treatment arm.
The most common SOCs affected (in at least 1% of patients in either
treatment arm) were:

e Blood and Ilymphatic system disorders (1.0% for trastuzumab

emtansine, vs. 4.9% for TPC)

e Gastrointestinal disorders (3.0%, vs. 4.3%)

e General disorders (3.0%, vs. 3.3%)

¢ Infections and infestations (4.2%, vs. 5.4%)

e Injury, poisoning and procedural complications (1.2%, vs. 1.1%)

e Metabolism and nutrition disorders (2.2%, vs. 0.5%)

¢ Musculoskeletal and connective tissue disorders (1.0%, vs. 1.1%)

e Nervous system disorders (3.2%, vs. 2.2%)

e Respiratory, thoracic and mediastinal disorders (3.0%, vs. 5.4%)
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e Vascular disorders (1.2%, vs. 1.1%)

SAE preferred terms reported in at least 1% of patients receiving trastuzumab
emtansine were dyspnoea, pneumonia and convulsion. SAEs occurring in at
least 1% of patients receiving TPC were febrile neutropenia, cellulitis,
dyspnoea, pleural effusion, pulmonary embolism, abdominal pain,

neutropenia, diarrhoea, nausea, pyrexia and peripheral oedema.

Five patients (1.2%) in the trastuzumab emtansine arm and 3 patients (1.5%)
in the TPC arm died as a result of an AE. In the trastuzumab emtansine arm
reported reasons were: pneumonia, sepsis, hepatic encephalopathy,
subarachnoid haemorrhage and pneumonitis. In the TPC arm the reasons for
death cited were clostridium bacteremia, non-cardiogenic pulmonary oedema

and pulmonary embolism.

Table 22: Adverse events: Any Grade and Grade >=3 in TH3RESA trial

_ Trastuzumab emtansine

TPC (n=184) (n=403)

Any grade Grade 23 Any grade Grade 23
Diarrhoea 21.7 4.3 9.9 0.7
Abdominal pain 12.5 2.7 6.5 1.2
AST increased 5.4 2.2 8.4 2.2
Fatigue 25 2.2 27 2
Asthenia 15.8 2.2 15.6 1
Cellulitis 33 2.2 1.2 0.5
Pulmonary 22 22 05 05
embolism
Dyspnoea 9.2 1.6 9.9 2
Neutropenia 21.7 15.8 5.5 2.5
Febrile 38 38 0.2 0.2
neutropenia
Anaemia 10.3 2.7 8.9 2.7
Leukopenia 6 2.7 0.7 0.2
Thrombocytopenia | 3.3 1.6 15.1 4.7°
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6.9.3 Give a brief overview of the safety of the technology in relation
to the decision problem.

The safety profile of trastuzumab emtansine as a single agent has been
evaluated based on data from 884 patients with MBC receiving trastuzumab
emtansine at the proposed dose of 3.6 mg/kg IV g3w, with a clinical cut-off
date of 24 May 2012. Pooled data are included from patients receiving single-
agent trastuzumab emtansine at a dose of 3.6 mg/kg in Studies TDM3569q,
TDM4258q, TDM4374q, TDM44509/B0O21976, TDM4688¢g and
TDM43709/B0O21977. (See section Error! Reference source not found. for
a complete list of trastuzumab emtansine studies). Patients still benefiting
from treatment at the completion of any of these studies were allowed to
continue treatment in the open-label extension study TDM4529g/B025430,
and these data are also included in the pooled analyses. In addition, safety
information is available for the following randomized studies, TDM4450g,
EMILIA, THERESA.

The safety profile of single-agent trastuzumab emtansine is derived from a
pooled analysis of 884 patients treated at a dose of 3.6 mg/kg g3w in six
studies, as follows:

e TDM3569q: 15 patients
e TDMA4258g: 112 patients
e TDM43749: 110 patients

e TDM4688g: 51 patients from the single-agent phase of the study

e TDM44509/BO21976: 69 patients who were randomized to receive
trastuzumab emtansine in the first line setting, plus 37 patients who
crossed over from the control arm to receive second line trastuzumab

emtansine
e TDM4370g/B0O21977: 490 patients

The analyses include the follow-up data for all patients from these studies who
continued to receive treatment in the extension study (TDM45299/B0O25430).
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Table 23 summarizes the adverse drug reactions (ADRs) that have been

reported in association with the use of trastuzumab emtansine in clinical trials.

In this section, the following categories of frequency have been used: very

common (= 1/10), common (= 1/100 to < 1/10), uncommon (= 1/1,000 to <

1/100).

Table 23: Adverse drug reactions (ADRs) from trastuzumab emtansine reported in

clinical trials

ADR (MedDRA) Trastuzumab emtansine

System Organ

Class All grades

(%) Grade 3 - 5 (%) Frequency

n =882 n = 882 Category
Blood and Lymphatic System Disorders
Thrombocytopenia 31.4 11.3 very common
Anaemia 154 2.8 very common
Neutropenia 6.5 1.9 common
Cardiac Disorders
Left ventricular
dysfunction 2 0.3 common
Eye Disorders
Dry eye 54 0 common
Lacrimation increased 4.8 0 common
Vision blurred 4.8 0 common
Conjunctivitis 4 0 common
Gastrointestinal Disorders
Nausea 42.3 1 very common
Constipation 25.5 0.6 very common
Vomiting 20.7 0.8 very common
Diarrhoea 20.3 0.9 very common
Dry Mouth 12.9 0 very common
Abdominal pain 12.9 0.9 very common
Stomatitis 145 0.1 very common
Dyspepsia 9 0.1 common
General Disorders and Administration
Fatigue 45.4 3.2 very common
Pyrexia 22.9 0.2 very common
Asthenia 13.9 0.8 very common
Chills 11 0 very common
Oedema peripheral 8.4 0.1 common
Hepatobiliary Disorders
Nodular  regenerative
hyperplasia 0.1 0 uncommon
Portal hypertension 0.1 0 uncommon
Immune System Disorders
Drug hypersensitivity ‘ 2.6 ‘ 0 ‘ common
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Injury, Poisoning, and Procedural

Infusion related reaction | 4.5 0.1 common

Investigations

Transaminases

increased 28 7 very common
Blood alkaline

phosphatase increased | 5.9 0.3 common
Metabolism and Nutrition Disorders

Hypokalaemia 15.4 3.3 very common
Musculoskeletal and Connective Tissue Disorders

Musculoskeletal pain 39 3.1 very common
Arthralgia 18.8 0.9 very common
Myalgia 12.5 0.3 very common
Nervous System Disorders

Headache 28.7 0.6 very common
Neuropathy peripheral | 21.3 1.8 very common
Dizziness 9.4 0.2 common
Dysgeusia 7.4 0 common
Psychiatric Disorders

Insomnia 10.9 0.2 very common
Respiratory, Thoracic, and Mediastinal Disorders

Epistaxis 23.2 0.5 very common
Cough 19.5 0.1 very common
Dyspnoea 14.4 14 very common
Pneumonitis 0.9 0.1 uncommon
Skin and Subcutaneous Tissue Disorders

Rash 12 0 very common
Pruritus 5.3 0.1 common
Vascular Disorders

Haemorrhage 36.5 2 very common
Hypertension 6.1 0.9 common

The most common AEs associated with single-agent trastuzumab emtansine
(in > 25% of patients) were fatigue (45.4%), nausea (42.3%), musculoskeletal
pain (39.0%), hemorrhage (36.5%), thrombocytopenia (31.4%), headache
(28.7%), transaminases increased (28.0%) and constipation (25.5%). The
vast majority of these events were Grade 1 or 2 in intensity. The most
common Grade =3 AEs (occurring in more than 2% of patients) were
thrombocytopenia (11.3%), transaminases increased (7.0%), fatigue (3.2%),
hypokalemia (3.3%), musculoskeletal pain (3.1%), anaemia (2.8%) and

hemorrhage (2.0%). Fifty-eight patients (6.6%) experienced AEs which
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resulted in their trastuzumab emtansine treatment being discontinued: the
most common AEs leading to discontinuation were blood and lymphatic
system disorders (primarily thrombocytopenia [1.5%] and investigations
(increased AST [0.8%] and increased ALT [0.5%)]).

In summary, these data indicate that trastuzumab emtansine is well tolerated
with manageable additional toxicity. The rates of Grade =23 AEs and SAEs are
lower with trastuzumab emtansine than with current therapies for HER2-
positive MBC as demonstrated by the EMILIA trial (lapatinib plus
capecitabine) and the TH3RESA trial (TPC, ~80% trastuzumab containing
therapy). The Grade 23 toxicities commonly associated with trastuzumab
emtansine were generally laboratory abnormalities with limited impact on
patient wellbeing, and were generally managed with dose reductions.
Consequently the adverse event profile of trastuzumab emtansine is not
expected to add any significant burden to people, their healthcare

professionals or cost to the NHS.

Consistency of AEs with patients treated with trastuzumab and/or

pertuzumab

Roche proposes to present data from the safety database for all cases in
which patients have had previous exposure to trastuzumab and/or
pertuzumab when such data are provided as follows:

. Data from the Roche’s global safety database will be extracted for
cases which reported previous exposure to trastuzumab and/or pertuzumab in
the medical history field or where previous exposure was stated within the text

narrative.

. The AEs reported in this dataset will be analyzed to determine whether
the frequency and nature of the AEs reported are similar to the known safety

profile for trastuzumab emtansine.

It is proposed that these data will be presented at 6-monthly intervals for the
first two years following marketing approval in the EU and will be submitted as
part of the PSUR/PBRER.
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6.10 Interpretation of clinical evidence

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

from the technology.

Patients with HER2-positive unresectable LABC or MBC represent an unmet
medical need as the HER2-positive status of their breast cancer is associated
with aggressive disease; those who progress rapidly during or soon after
adjuvant therapy particularly so. 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.

It is common practice for patients with HER2-positive locally advanced and/or
MBC in the UK to receive multiple lines of therapy, usually at least two
containing an anti-HER2 component (trastuzumab or lapatinib). The addition
of these anti-HER2 treatments has resulted in significant improvements in
treatment and prognosis of people with HER2-positive MBC (Nahta and
Esteva, 2007). Despite this, patients still suffer adverse drug reactions either
from the anti-HERZ2 therapy or the companion chemotherapy, and the majority
of patients will still progress and die of their metastatic disease. Treatment
goals for HER2-positive MBC therefore involve increasing the life expectancy,

both before progression and overall, and improving the quality of life.

Trastuzumab emtansine is the first in a new class of antibody drug conjugates
targeted to solid tumours. Acting on HERZ2-positive cells, trastuzumab

emtansine has two mechanisms of action:
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1. on binding to the HER2 receptor it inhibits downstream signalling and
targets the cell for ADCC

2. on receptor-antibody internalisation the cytotoxic DM1 is release into

the cell resulting in apoptosis.

In the EMILIA study trastuzumab emtansine showed a clinically meaningful
and statistically significant improvement in progression-free survival and
overall survival with respect to lapatinib plus capecitabine. PFS was 9.6
months in the trastuzumab emtansine arm compared with 6.4 months in the
lapatinib plus capecitabine arm (HR=0.65, 95% CI [0.55, 0.77], p <0.0001).
This corresponds to a 50% increase in median PFSand a 35% reduction in
risk of progression. Median OS was 30.6 months in the trastuzumab
emtansine arm compared to 25.1 months in the lapatinib plus capecitabine
(hazard ratio of 0.682 [0.55, 0.85, p=0.0006]).

In the TH3RESA study trastuzumab emtansine showed a statistically
significant improvement in PFS and a trend towards improvement in OS
(interim analysis). The analysis for PFS showed a median PFS for
trastuzumab emtansine of 6.2 months as compared to 3.3 months with TPC
(HR=0.528, p<0.0001) or 3.2 months for TPC-trastuzumab containing
regimens only (HR=0.558, p<0.0001). The interim analysis showed a median
OS in the TPC arm was 14.9 months but the data was not yet mature and had
not been reached in the trastuzumab emtansine arm. The HR was 0.552 with
a p value of 0.0034, however, these values did not cross the prespecified
efficacy stopping boundry of HR <0.363 or P<0.0000013. A further interim
analysis for OS will be performed at around 26 months with the final OS

expected at around 45 months.

A statistically significant improvement in OS, particularly when seen in trials
enrolling patients 22 line MBC, represents a clinically meaningful benefit for

these patients.

In addition to the significant improvements in both progression-free and

overall survival, the trastuzumab emtansine arm had a statistically significant
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greater objective response rate with 43.6% of people in the trastuzumab
emtansine arm experiencing a complete or partial response (as per RECIST
criteria) to treatment compared to 30.8% in the lapatinib plus capecitabine
arm, a difference of: 12.7% (95% ClI, 6.0, 19.4) p=0.0002.

The safety profile of trastuzumab emtansine was generally favourable
compared to that of lapatinib plus capecitabine (EMILIA) or trastuzumab
based therapy (TH3RESA). Most AEs were mild to moderate in severity.
Thrombocytopenia, transaminase increases, anaemia and fatigue occurred at
a higher incidence in the trastuzumab emtansine arm than in the lapatinib and
capecitabine arm of the EMILIA study, and thrombocytopenia and
transaminase increases occurred at a higher incidence in the trastuzumab
emtansine arm than in the TPC arm of the TH3RESA study. Importantly,
based on the patient-completed FACT-B questionnaire, a significant
improvement was seen in time to symptom progression with trastuzumab

emtansine as compared to lapatinib plus capecitabine in the EMILIA study.
Conclusion

EMILIA and TH3RESA demonstrate that trastuzumab emtansine offers
substantial and consistent clinically relevant benefits as a therapy for locally
recurrent 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.
Importantly these efficacy gains are delivered with a reduction in overall

toxicity and an improvement in the patient-reported quality of life.

6.10.2 Please provide a summary of the strengths and limitations of

the clinical-evidence base of the intervention.

Strengths - The EMILIA study is a robust, high quality, adequately powered,
centrally randomised trial that compared the intervention directly with the
current gold standard. The TH3RESA study is a robust study that compared
trastuzumab emtansine with TPC, reflecting the lack of a standard of care or
clear treatment pathway for patients who have progressed on two or more

lines of therapy for HER2-positive MBC.
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Both studies were developed with the aid of EMA scientific advice,
Investigator feedback, early phase studies and published data. The EMILIA
study was conducted in 213 centres in 26 countries with a total of 991 patients
randomised to trastuzumab emtansine arm (n=495) or lapatinib plus
capecitabine arm (n=496). A total of 602 patients were randomised into the
TH3RESA study (404 to receive trastuzumab emtansine and 198 to receive
TPC).

The studies incorporated many of the standard features of clinical studies in
people with advanced breast cancer, with additional features such as central
confirmation of a positive HER2 status in EMILIA (the key biomarker, selective
of patients most likely to receive benefit from treatment), and additional safety
measures for monitoring hepatotoxicity, thrombocytopenia, IRR and
hypersensitivity, pneumonitis, cardiac safety and hypokalaemia. The safety of
participants in each study was overseen by an independent Data Monitoring
Committee (DMC).

The international nature of the studies ensured that all major race groups and
ages were enrolled. Benefit with the trastuzumab emtansine based treatment
was seen across these groups and this would be expected in the clinical

setting.

The comparator treatment in the EMILIA study is a licenced regimen and is
considered to be standard of care and the most effective treatment for HER2
positive metastatic breast cancer. The comparator in TH3RESA reflects the
lack of a standard of care once patients have progressed on both trastuzumab

and lapatinib.

In EMILIA 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.
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Limitations — Due to the routes of administration of treatment in each arm in
both EMILIA — trastuzumab emtansine was delivered IV and lapatinib plus
capecitabine is delivered orally - and the range of possible treatments
available as TPC in TH3RESA, the number of placebos required to double
blind these studies was considered prohibitive and unethical. This study was
therefore open label. This was mitigated by independent review of the patient
radiological scans for the co-primary PFS endpoint. The protocol selected
people with good cardiac function and previous exposure to anti-HER2
treatment (trastuzumab in EMILIA and trastuzumab and lapatinib in
TH3RESA) to Ilimit the possible occurrence of any cardiac toxicity.
Reassuringly, the rate of cardiac events was similar when compared to
lapatinib plus capecitabine or TPC and this is expected in the clinic.

The TH3RESA study had a greater number of patients withdrew from
treatment in the TPC arm (26 patients; 13.1%) than in the trastuzumab
emtansine arm (19; 4.7%) decided to withdraw from the study. This was in
part due to patients withdrawing after being informed they had been
randomized to the study’s control arm (13 patients withdrew from TPC prior to
treatment, compared with 2 patients who withdrew prior to receiving

trastuzumab emtansine).

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 increase the
patient’s life expectancy while still maintaining their quality of life. In particular
patients who have either progressed on or within a short time after completing
trastuzumab containing adjuavant therapy, or who have progressed on first

line treatment for metastatic disease. Oncologists are anxious to observe
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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 in EMILIA (43.6%) and TH3RESA (31.3%) will
allow oncologists to adequately understand treatment decisions.

The efficacy endpoint of progression-free survival, 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 (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.

Overall survival is arguably the outcome of greatest relevance to the treatment
of all people with cancer. The EMILIA study shows a statistically significant
and clinically meaningful increase in OS with trastuzumab emtansine, and the
immature data from TH3RESA show a trend towards an OS benefit for

patients receiving trastuzumab emtansine.

It is important to note these improvements have been seen with a reduction in
Grade =3 toxicity and and statistically significant improvement in in patient
quality of life. Other secondary endpoints such as objective response rate
duration of response are highly pertinent to people and their clinicians when
discussing treatment options at the onset of HER2-positive metastatic

disease.

The outcomes assessed in EMILIA and TH3RESA, therefore, are expected to
have a significant beneficial effect on people in clinical practice as
trastuzumab emtansine has been shown to increase the proportion of breast
cancers responding to treatment (the highest response seen in HER2-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

treated with trastuzumab emtansine, this would mean a higher likelihood of a
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positive response to treatment, 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 the study populations of EMILIA and TH3RESA are representative of
people with HER2-positive metastatic breast cancer who could be considered
as candidates for further HER2-targeted treatment and, overall, the
demographics of enrolled participants are considered to be reflective of the
proposed population in the UK.

As these were was a global, multicentre study, the treatments that people
received, either prior to enrolling or after disease progression, was not
necessarily reflective of current UK practice. Importantly, however, the
subsequent breast cancer therapies were generally balanced between both
arms and treatment with trastuzumab emtansine was not permitted prior to
positive OS results in EMILIA. Patients in either arm of the trial were not

permitted to enrol in any further trastuzumab emtansine clinical trials.

The performance status of patients in the EMILIA trial (ECOG PS 0-1) may be
a fitter population than the population as a whole. However, the TH3RESA

study was permissive, allowing patients to enter the trial with ECOG PS 0-2.

The recent licence for pertuzumab and its availability via the NCDF means
that HER2- positive MBC patients in England suitable for treatment with
trastuzumab emtansine may have received a pertuzumab containing regimen
previously. Currently there is a lack of data on the efficacy or safety of

trastuzumab emtansine after this treatment. A review of available trial data
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was performed by Roche for the CHMP. Patients who have received prior
treatment with pertuzumab did not show any concerning safety signals, and
the safety profile was consistent with the safety profile of the total patient
population in the trastuzumab emtansine arm. In addition, Roche will present

data from their global safety data every six months for four years post licence.

Prospective studies are planned to evaluate the safety and efficacy of
trastuzumab emtansine after pertuzumab and a registry of patients with

HER2-positive MBC will provide additional information.

It is anticipated that this will impact only early recipients of pertuzumab e.g.
clinical trial patients. Given the median duration of treatment on pertuzumab
(median approximately eighteen months) (Baselga, 2012) further data is
expected before trastuzumab emtansine is regularly prescribed to patients

with prior exposure to pertuzumab.

What proportion of the evidence base is for the dose(s) given in the
SPC?

The starting dose 3.6mg/kg and recommended dose reductions were
established in a dose escalation study (Krop, 2010). These doses have been
used in all phase Il or Il trials with trastuzumab emtansine monotherapy and
are reflected in the SPC.
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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 trastuzumab
emtansine. The search was designed to evaluate whether de novo modelling
was necessary in order to answer the decision problem. The search included
all papers in each database and the search strategy is provided in section
Error! Reference source not found.. The methodology used was based
upon on the methods outlined in the CRD’s ‘Guidance for undertaking reviews
in health care’ (2008).

7.1.2 Key word strategies were developed using key references retrieved
initial scoping searches. ProQuest was used to search EMYY,
MEYY whilst NHS EED was searched using The Centre for
Dissemination’s website (University of York) on 4th October 2013.
search result’s title and abstract were assessed for relevance

pre-defined inclusion and exclusion criteria (
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Table 24).
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Table 24: Inclusion and exclusion criteria for cost-effectiveness studies

Parameter Inclusion Criteria Exclusion Criteria

Non breast cancer
patients, Non HER2
positive patients
Non female (male)

Female, HER2 positive
Population advanced or metastatic
breast cancer patients

Intervention trastuzumab emtansine | -

capecitabine + lapatinib,
Comparator capecitabine + |-
trastuzumab,
capecitabine

Cost per QALY gained,

Outcome Cost per LY gained )
Economic  Evaluations
(cost effectiveness | RCTSs, Observational
Study Design analyses, cost utility | Data, Budget Impact
analyses, cost | Assessments

minimisation analyses)

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.

Seven studies were identified across the four databases. All of these were
excluded by the independent reviewers after being assessed against the
inclusion criteria. No cost-effectiveness studies of trastuzumab emtansine

were thus identified.
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Figure 21: PRISMA flow for economic evaluation
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Figure 21 above illustrates the literature search in terms of identified and

included/excluded cost-effectiveness studies.

Description of identified studies

7.1.3 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.

Not applicable. No studies were included in the appraisal.

7.1.4 Please provide a complete quality assessment for each cost-
effectiveness study identified. Use an appropriate and
validated instrument, such as those of Drummond and
Jefferson (1996)° or Philips et al. (2004)’. For a suggested
format based on Drummond and Jefferson (1996), please see
section 10.11, appendix 11.

Not applicable. No studies were included in the appraisal.

7.2 De novo analysis
Patients
7.2.1 What patient group(s) is(are) included in the economic

evaluation? Do they reflect the licensed indication/CE marking
or the population from the trials in sections 1.3 and 6.3.3,
respectively? If not, how and why are there differences? What
are the implications of this for the relevance of the evidence

® Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic
submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical
Journal 313 (7052): 275-83.

! Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic
models: a suggested checklist (Appendix 3). In: Review of guidelines for good practice in
decision-analytic modelling in health technology assessment. Health Technology Assessment
8: 36.
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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.

No cost-effectiveness models were identified in the search outlined in Section
7. Consequently a de novo economic model was constructed to assess the
clinical and cost effectiveness of trastuzumab emtansine, as a single agent,
for the treatment of adult patients with HER2-positive, unresectable locally
advanced or metastatic breast cancer who previously received trastuzumab
and a taxane, separately or in combination. The model is thus aligned with the
marketing authorization of trastuzumab emtansine and captures the key
outcomes from the ITT population of the EMILIA trial.

Model structure
7.2.2 Please provide a diagrammatical representation of the model

you have chosen.

Figure 22: Model Structure

/77 N\

Progression

Free
Survival

Progressed

Disease

7.2.3 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
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endpoints measured in the EMILIA 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 the key objectives of treatment within this disease
area: to extend duration of progression-free and overall survival for as long as
possible. The progressed health state represents the duration from
progression until death and therefore includes the possible sequence of
remission and relapse following further lines of 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
EMILIA protocol.

7.2.4 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, moves 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
approach allows the model to be accurately calibrated with the trial results for

progression-free survival and overall survival.

7.2.5 How does the model structure capture the main aspects of the
condition for patients and clinicians as identified in section 2

(Context)? What was the underlying disease progression

Specification for manufacturer submission of evidence Page 161 of 265





implemented in the model? Or what treatment was assumed to
reflect underlying disease progression? Please cross-

reference to section 2.1.

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 7.4 for more

details on the utilities used in the model).

7.2.6 Please provide a table containing the following information
and any additional features of the model not previously

reported. A suggested format is presented below.

Table 25: Key features of analysis
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Factor Chosen values Justification Reference

Time horizon Lifetime (equating to | NICE reference | NICE
a maximum of 10 | case methods
years) At 10 to 11 | Quide

years there are
approximately
1% of patients
remaining alive
in the
comparator arm
of the model

Cycle length 1 week The three- | NICE

weekly methods
administration guide
of drugs in the

model 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 measured in | QALY NICE reference | NICE

QALYs; if not, what was used? case methods

guide

Discount of 3.5% for utilities and | 3.5% NICE reference | NICE

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

7.2.7 Are the intervention and comparator(s) implemented in the
model as per their marketing authorisations/CE marking and
doses as stated in sections 1.3 and 1.5? If not, how and why
are there differences? What are the implications of this for the
relevance of the evidence base to the specified decision

problem?

The intervention and comparators are in line with the decision problem set out
in the NICE scope. More details on the implementation of the technologies
within the models can be found in Section 5.
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7.2.8 Please note that the following question refers to clinical
continuation rules and not patient access schemes. Has a
treatment continuation rule been assumed? If the rule is not
stated in the (draft) SPC/IFU, this should be presented as a
separate scenario by considering it as an additional treatment
strategy alongside the base-case interventions and

comparators. Consideration should be given to the following.

e The costs and health consequences of factors as a result of
implementing the continuation rule (for example, any
additional monitoring required).

e The robustness and plausibility of the endpoint on which
the rule is based.

e Whether the ‘response’ criteria defined in the rule can be
reasonably achieved.

e The appropriateness and robustness of the time at which
response is measured.

e Whether the rule can be incorporated into routine clinical
practice.

e Whether the rule is likely to predict those patients for whom
the technology is particularly cost effective.

e Issues with respect to withdrawal of treatment from non-

responders and other equity considerations.
No treatment continuation rule has been applied in the economic model.

7.3 Clinical parameters and variables

When relevant, answers to the following questions should be derived from,
and be consistent with, the clinical-evidence section of the submission
(section 6). Cross-references should be provided. If alternative sources of

evidence have been used, the method of identification, selection and

synthesis should be provided as well as a justification for the approach.

7.3.1 Please demonstrate how the clinical data were implemented
into the model.
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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 trastuzumab emtansine and lapatinib plus capecitabine arms
of the EMILIA trial.

The model was developed using the January 2012 cut of PFS data and July
2012 cut of OS data from the EMILIA trial; the latest data cuts for each
endpoint. The January 2012 cut of PFS data features investigator assessed
progression-free survival. The progression-free and overall survival Kaplan-

Meier curves are presented in Figure 24.
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Figure 23 and Figure 24.
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Figure 23: PFS KM Plots (January 2012 data cut)
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Figure 24: OS KM Plots (July 2012 data cut)
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Cumulative hazard plots

Whilst survival data is typically presented in the form of Kaplan-Meier plots,
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 slopes (hazard ratio) has been
constant throughout the data it may be reasonable to continue that ratio

beyond the period of follow-up).

Progression Free Survival (PFS)

The cumulative hazard plot for the trastuzumab emtansine and Ilapatinib and
capecitabine PFS arms are shown below in
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Figure 25 and
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Figure 26 respectively.
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Figure 25: Cumulative Hazard Plot PFS: Trastuzumab Emtansine (T-DM1)

25

=
@]

-In(s(t))

0.5

0 T T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130

Weeks

The trastuzumab emtansine plot appears to show a relatively constant hazard
until approximately 72 weeks after which there appears to be a flattening of
the curve followed by an increase again towards the end. Although it is
possible that there could be a prognostic or responsive heterogeneity in the
EMILIA trial population it is also plausible that the change in hazard is
spurious and simply due to the low numbers at risk by this stage (51 people or

~10% of the starting population of the trastuzumab emtansine arm).
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Figure 26: Cumulative Hazard Plot PFS: Lapatinib and Capecitabine
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Likewise the lapatinib and capecitabine plot appears to show a relatively
constant hazard until approximately 72 weeks after which the curve appears

to flatten but at this point there are even fewer at risk than in the trastuzumab

emtansine arm (20 people or ~4% of the starting population of the lapatinib

and capecitabine arm).
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Figure 27: Cumulative Hazard Plot PFS: Tratuzumab emtansine (T-DM1) and Lapatinib
and Capecitabine (LAP CAP)
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Comparing both plots with one another one can clearly see that although up
until approximately 14 weeks the hazards are similar, at 14 weeks there is a
divergence and over the time the lapatinib and capecitabine arm is associated

with a higher constant hazard versus trastuzumab emtansine.

However when an exponential function is fitted to each arm this results in a
very poor visual fit to the data. Figure 28 shows that the exponential function
underestimates then overestimates the lapatanib and capecitabine arm and
similarly for the trastuzumab emtansine arm but to a lesser extent. One
explanation for this is that the fitting of the exponential must be done such that
the curve starts from where the probability of being event free is 1 at time zero

i.e. the cumulative hazard plot goes through the origin. However in
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Figure 27 the exponential provides a good fit to the data but there is no
requirement that the intercept is zero. This therefore results in a relatively poor

translation of the exponential fit to the PFS curves.

Figure 28: Trastuzumab emtansine (T-DM1) and Lapatinib and Capecitabine KM and
Exponential PFS Curves
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Alternatively, given that the hazards seem fairly similar up until 14 weeks
there may be some biological or clinical reason as so to why a divergence of
hazards is only seen after this point and it is from this time point that the true
hazard in each arm emerges. This then requires the fitting of each curve with
two separate pieces; one which is the same for both arms until 14 weeks and
a further piece which differs in each arm. This way of modelling PFS (and OS)

is explored as a sensitivity analysis.

In terms of the best statistical fit, Table 26 shows that a log normal parametric

fit produces the most favourable BIC and AIC results.

Table 26: BIC and AIC results for PFS
MODELTYPE BIC AIC BESTFIT
LogNormal 2112.6 | 2097.9 LNORMAL
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Gamma 2119.3 2099.7
LogLogistic 2122.1 | 2107.4
Weibull 2169.9 | 2150.3
Exponential 2203.0 | 2193.2

However as previously, fitting a log normal distribution does not provide a
good visual result when compared against the KM data. Figure 29 shows that
the log normal curve appears to fit the lapatinib and capecitabine arm
reasonably well at the start, but overestimates it substantially after
approximately 6 months. Conversely the log normal distribution overestimates
the trastuzumab emtansine arm at the start and underestimates it after
approximately 7 months.

Figure 29: Trastuzumab emtansine (T-DM1) and Lapatinib and Capecitabine KM and
Log Normal PFS Curves
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Similarly when other (poorer statistically fitting) distributions were considered they too
they too provided a poor visual fit to the data. With this in mind, the most pragmatic
pragmatic approach might be to use the KM data for as long as possible and simply fit
simply fit a parametric distribution to the tails of the curves. Given that the log normal
normal distribution provided the best statistical fit, this function was fitted to the tail of
the tail of the curves from 72 weeks (17 months) as this was the point in both arms
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arms where the hazard starts to become erratic by inspection of the cumulative hazard
plots (see
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Figure 27). Figure 30 shows the PFS curves with a log normal function fitted

to the tail of each arm from 72 weeks (17 months).

Figure 30: Trastuzumab emtansine (T-DM1) and Lapatinib and Capecitabine KM PFS
Curves with log normal distributions fitted to the tails from 72 weeks (17months) in
each arm
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The choice of a log normal function for projection on the basis of goodness of
fit statistics derived from the data available could clearly be criticized. The log
normal function has more flexibility to fit to data than other more restrictive
functions and is therefore often found to be the ‘best fit’. Fitting ‘best’ to
existing data via increased flexibility does not necessarily indicate that this
function will be preferable for projection. However due to the relatively poor for
of all parametric distributions in Table 26, the decision to use the KM data up
until the hazards start to become erratic and the relatively small impact of PFS
(versus OS) in the model, it was decided to use the log-normal function for the

trails of the curves only.

Further a range of alternative scenarios were tested in sensitivity analysis.
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Overall Survival (OS)

7.3.2 The cumulative hazard plot for the trastuzumab emtansine and

capecitabine OS arms are shown below in Figure 31 and
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Figure 32 respectively.

Figure 31: Cumulative Hazard Plot OS: Trastuzumab Emtansine (T-DM1)
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Figure 32: Cumulative Hazard Plot OS: Lapatinib and Capecitabine
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Both plots appear to show that the hazard is increasing with time. Laying the
plots next to each other enables us to see how the hazard changes in one

arm versus the other.
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Figure 33: Cumulative Hazard Plot OS: Trastuzumab emtansine (T-DM1) and Lapatinib

and Capecitabine
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Figure 33: Cumulative Hazard Plot OS: Trastuzumab emtansine (T-DM1) and
Lapatinib and Capecitabine appears to shows that up until approximately 29
weeks the hazards in both arms are fairly similar at which point there is a clear
divergence with the lapatinib and capecitabine arm associated with a higher
hazard than the trastuzumab emtansine arm. At approximately 95 weeks in
the lapatinib and capecitabine arm and 96 weeks in the tratuzumab emtansine
arm, the hazards in both arms increase again, thereafter visually increasing at
approximately the same rate.

As with PFS, there may be some biological rationale as to why the true hazard
in each arm might be seen only after 29 weeks. Similarly, it is possible that the
treatment effect is no longer present after around 95 weeks but equally this
could simply be a function of the low numbers at risk in each arm from this
time point (135 or ~27% in the trastuzumab emtansine arm versus 112 or
~23% in the lapatinib and capecitabine arm). Therefore each curve could be
segmented into two or three pieces and fitted accordingly. This approach is

explored as a sensitivity analysis.

Table 27 below shows the BIC and AIC estimates for goodness of fit for OS.
Both the log logistic and the gamma provide good statistical fits and are both

considered below for visual inspection.

Table 27: BIC and AIC estimates for OS

MODELTYPE BIC AIC BESTFIT
LogLogistic 1543.23 1528.54 LLOGISTIC
Gamma 1549.75 1530.15

LogNormal 1546.89 1532.19

Weibull 1552.70 1538.00

Exponential 1634.68 1624.88
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Figure 34: Trastuzumab emtansine and lapatinib and capecitabine OS KM and log
logistic distribution

KM OS - Lapatinib® Capecitabine

g ----- 08 tapatinb& Capecitabine
E s KM OS5 - T-DMIT
e~ 0 e==mes 0s-oM1
-

0 3 ‘\ "y ‘~\ .

\s o -
. s
‘\_ ~"~“

02 S T

X UL s e COR

00

0 12 24 36 ay 60 72 84 96 108 120
Time (Months)

Specification for manufacturer submission of evidence Page 183 of 265





Figure 35: Trastuzumab emtansine and lapatinib and capecitabine OS KM and gamma
distribution
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Visually both distributions provide a good fit to each arm however the gamma

distribution is preferred for a number of reasons.

First, the log logistic distribution results in a thicker tail for both arms versus
the gamma distribution (approximately twice the overall survival rate at 10
years in each arm; 7.4% for trastuzumab emtansine and 4.7% for lapatinib
and capecitabine with a log logistic distribution versus 4.4% for trastuzumab
emtansine and 1.8% for lapatinib and capecitabine with a gamma distribution).
Given that the EMILIA trial population are metastatic patients, 90% of whom
are on second or third line treatments, overall survival at 10 years is likely to
be extremely low (see third point below) and therefore a gamma distribution is

considered more appropriate.

Second, the log logistic distribution underestimates the median OS versus the
KM data in the lapatinib and capecitabine arm (24 months) whilst
overestimates it in the trastuzumab emtansine arm (32 months). The gamma
distribution however estimates the median OS for the lapatinib and
capecitabine arm at 25 months (almost exactly equal to the KM data) and 32

months for the trastuzumab emtansine arm. Whilst still an overestimate for the
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trastuzumab emtansine arm, not only is the overall gain more in line with KM
estimates (7 months instead of 8 months versus 5.8 months), but it is also
more plausible that the medians in each arm as calculated from the KM data
would either remain the same or increase when imputed at a later date rather
than decrease, due to the increased follow-up time of more patients and
hence not having so few patients at risk at the end of each curve at the time
the median is reached (censoring prior to the median being reached in each
arm was approximately 50% in the lapatinib and capecitabine arm and 64% in
the trastuzumab emtansine arm). This is especially the case for the
trastuzumab emtansine arm which is less mature and so plausible that the

median might increase at a later data cut.

Third, the gamma distribution appears to provide the most plausible external
validity. The Munich registry is a database recording the survival 523 people
diagnosed with HER2-positive metastatic breast cancer between 2002 and
2009 in Munich, Germany (Tumorregister-Muenchen, 2012). It is important to
note that the registry records data from the first point of diagnosis for a
metastatic patient and therefore overall survival is imputed with the inclusion
of the patient’'s first line treatment and progression before moving onto
subsequent treatments. The EMILIA trial however contains approximately
36% patients who are on second line treatment and 52% who are third line
treatment. One would therefore expect the overall survival recorded and
extrapolated from the Munich registry to be greater than that extrapolated
from the EMILIA trial, although by what magnitude is hard to quantify.
However given that the Munich registry contains similar types of patients to
the EMILIA trial, only at an earlier stage of diagnosis, one might expect the
shapes of the OS curves from EMILIA and the Munich registry to be fairly
similar, especially after the period a first line patient is no longer in PFS and
begins second line treatment. This would be from at least approximately 12
months as measured in the control arm of the CLEOPATRA trial (Herceptin
plus docetaxel; this would have been the standard of care for the majority of
patients in this registry since 2005), but may be even longer if a patient does

not begin their second line treatment immediately after progressing.

Specification for manufacturer submission of evidence Page 185 of 265





The KM data from the Munich registry is presented in

Figure 36 below. Whilst this data is not a direct proxy for an EMILIA study with
a longer follow-up period, as explained above the shape of this data may be
useful to inform projection. In order to assess the shape of the registry data a
range of functions were fitted and assessed. Both the Weibull and gamma
distributions provide a strong fit to the data as shown in

Figure 36.

Figure 36: Registry data of people with HER2-metastatic breast cancer
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Figure 37,
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Figure 38 and

Figure 39 we overlay the log logistic, gamma and Weibull distributions
respectively (as fitted to the EMILIA trial KM data for each arm) on top of the
Munich data to test the external validity of each distribution, particularly after

around 12 months.
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Figure 37: Log logistic EMILIA OS extrapolation versus Munich registry
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The log logistic distribution does not provide the most convincing fit to the data
with respect to of the shapes of the curves, when compared to the Munich
registry and further it leads to implausible results. The first part of both
extrapolated curves from EMILIA predict OS greater than that from the Munich
registry and whilst the middle parts result in overall survival less than from the
Munich registry (as one would expect), the overall shape is not similar after
around 12 months (which one might expect given that both sets of patients
are HER2-positive patients with the same prognosis) and this leads to overall
survival at ten years being greater for trastuzumab emtansine (7.4%) as
compared to the Munich registry (5.6%) and only slightly less (4.7%) for
lapatinib and capecitabine; a highly implausible outcome given the majority of

EMILIA patients have already had one or more lines of therapy.
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Figure 38: Gamma EMILIA OS extrapolation versus Munich registry
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A gamma distribution for the EMILIA OS data provides a much stronger visual
fit to the Munich data in terms of its shape after 12 months. Whilst the first
parts of the EMILIA curves again predict greater OS than from the Munich
registry, after this initial increment, both curves predict OS less than the
Munich registry with a not dissimilar shape. At ten years overall survival in the
trastuzumab emtansine arm is 4.4% and 1.8% in the lapatinib and
capecitabine arm; far more plausible long term outcomes given the previous
lines of treatment the majority of EMILIA patients have had.

Figure 39: Weibull EMILIA OS extrapolation versus Munich registry
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Finally, we compare the Weibull distribution for the EMILIA curves against the
Munich registry. Again, the shape of the curves is not convincing and further
both curves drop off dramatically leaving nobody alive at ten years. Moreover
the internal validity of the Weibull for the lapatinib and capecitabine arm
seems questionable as it appears to overestimate a large portion of the curve
(from 7 to 22 months). However a sensitivity analysis is conducted fitting a

Weibull distribution to both arms.

Overall the gamma distribution appears to be the most plausible fit for OS
data from the EMILIA trial fitting the lapatinib and capecitabine arm relatively
well throughout and the trastuzumab emtansine arm well until approximately
26 months when it starts to overestimate versus the KM data. However this is
likely due to the low numbers at risk at this point (85 or ~17% of the starting
population).In order to explore alternative scenarios a sensitivity analysis was
conducted using the KM data for as long as possible and a gamma
distribution for the tail of the curves.

7.3.3 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 EMILIA were converted into weekly

probabilities prior to inclusion in the model, as described in Section 7.3.1.

For comparisons of trastuzumab emtansine versus the four treatments that
were not part of the EMILIA trial but in NICE’'s scope (trastuzumab and
capecitabine, capecitabine, trastuzumab and vinorelbine, vinorelibine), the
results of the base case MTC (Bayesian methodology with the network
including the CEREBEL and Martin trials) in section 6.7 were used. Given that
trastuzumab and vinorelbine and vinorelibine monotherapy were not part of
the network, the same HRs versus trastuzumab emtansine, as trastuzumab
and capecitabine and capecitabine monotherapy respectively, were assumed.

An explanation of this assumption is provided in more detail in section 7.3.9.
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The derived HRs from the MTC for both PFS and OS for each comparator
(see Table 28) were then applied in the model using the trastuzumab
emtansine curve as the baseline. Therefore in the base case, for PFS, the
trastuzumab emtansine KM curve with log-normal extrapolation was used as
the base curve, and for OS, the gamma function extrapolation for all of the
trastuzumab emtansine KM OS data was used as the base curve. From these
estimates of the PFS and OS relative efficacy for each of the four comparators

were calculated.

7.3.4 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.

Data from the EMILIA trial appears to show that the hazards for overall

survival may increase with time (see section 7.3.1 above).

7.3.5 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.

7.3.6 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

8 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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e the number of experts 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 in an advisory board 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

7.3.7 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 28 Summary of variables applied in the economic model

Variable Value Reference to section
in submission

Transition Probabilities

KM data up to 72 weeks
and log-normal 7.3.1
distribution thereafter

Progression-free survival distribution
in T-DM1 arm

KM data up to 72 weeks
and log-normal 7.3.1
distribution thereafter

Progression-free survival distribution
in Lap+Cap arm

Progression-free survival distribution HR = 1.47 (1/0.68) vs T-

in Tra+Cap arm DM1 arm 6.7.8
Progression-free survival distribution HR = 2.56 (1/0.39) vs T-

. 6.7.8
in Cap arm DM1 arm

Progression-free survival distribution HR =1.47 (1/0.68) vs T- | 6.7.8
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in Tra+Vin arm

DM1 arm

Progression-free survival distribution

HR = 2.56 (1/0.39) vs T-

in Vin arm DM1 arm 6.7.8
z(a)r\ﬁra“ survival distribution in T-DM1 Gamma distribution 731
Overall survival distribution in Gamma distribution 731
Lap+Cap arm
Overall survival distribution in HR = 1.47 (1/0.68) vs T- 6.78
Tra+Cap arm DM1 arm "
Overall survival distribution in Cap arm HR = 1.81 (1/0.55) vs T- 6.7.8
DM1 arm
Overall survival distribution in Tra+Vin | HR = 1.47 (1/0.68) vs T-
6.7.8
arm DM1 arm
Overall survival distribution in Vin arm HR = 1.81 (1/0.55) vs T- 6.7.8
DM1 arm
Utility Values
Progression-free survival in T-DM1 0.78 749
arm
<’El>rrrcTJ1gre55|on-free survival in Lap+Cap 0.74 749
errc:]gressmn-free survival in Tra+Cap 0.73 749
Progression-free survival in Cap arm 0.72 7.4.9
zrrr(:]gressmn—free survival in Tra+Vin 0.73 749
Progression-free survival in Vin arm 0.72 7.4.9
Progressed disease 0.50 7.4.9
Costs (£)
Supportive care costs PFS (per week) | £43.45 7.4.21
Supportn_/e care costs PD inc. post- £63.08 7491
progression treatments (per week)
||Ef2()j of life costs (applied last week of £3916.00 7421
Administration costs (£)
All cycles if at least one IV treatment | £343
7.4.21
present
All cycles if no IV treatment present | £136
. 7.4.21
(i.e. only oral treatment)
Pharmacy costs per dispensing for IV £17.29 7421
treatment (15 minutes)
Pharmacy costs per dispensing for IV £5.76 7421
treatment (5 minutes)
Adverse event costs (£)
Diarrhoea £797 7.4.22
Fatigue £797 7.4.22
Thrombocytopenia £0 7.4.22
Hand foot syndrome £0 7.4.22
Aspertarte aminotransferase £0 7492
increased
Drug costs(£)
. i £1,641.01 (100 mg vial)
Trastuzumab Emtansine (T-DM1) £2.625.62 (160 mg vial) 7.4.20
. £965.16 (250mg * 84
Lapatinib tab packet) 7.4.20
Trastuzumab £407.40 (150 mg vial) 7.4.20
£40.02 (150mg * 60 tab
Capecitabine packet) 7.4.20

£265.55 (500mg * 120
tab packet)
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£100.76 per 10mg/mi
vial Pack size 10

Vinorelbine 7.4.20
£264.76 per 50mg/5ml
Pack size 10
Discount rate (%)
Costs 35 NICE Methods Guide
QALYs 3.5 NICE Methods Guide
Patient characteristics
Age (years) 52.7 EMILIA
Weight (kg) 70.11 EMILIA
Body surface area (m°) 1.74 EMILIA
7.3.8 Are costs and clinical outcomes extrapolated beyond the trial

follow-up period(s)? If so, what are the assumptions that
underpin this extrapolation and how are they justified? In
particular, what assumption was used about the longer term
difference in effectiveness between the intervention and its
comparator? For the extrapolation of clinical outcomes, please

present graphs of any curve fittings to Kaplan—Meier plots.
See section 7.3.1.

7.3.9 Provide a list of all assumptions in the de novo economic
model and a justification for each assumption.

Assumption 1: Capecitabine progression free survival curve and overall
survival curves are assumed to be a reasonable proxy for the vinorelbine
comparator. This is based on the fact NICE CG 81 recommends the alternate
use of either vinorelbine or capecitabine second line and third line, implying
they are largely interchangeable. This assumption was supported by clinicians

at an independent advisory board.

Assumption 2: Trastuzumab and capecitabine progression free survival curve
and overall survival curves are assumed to be a reasonable proxy for the
trastuzumab and vinorelbine comparator. This is based on the fact that
vinorelbine is a reasonable proxy for capecitabine as detailed above and
further supported by All Wales Medicines Strategy Group Final Appraisal
Recommendation Advice No: 1713 — July 2013, which recommends the use

of lapatinib in combination with capecitabine for patients with advanced or
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metastatic disease with progression following prior therapy, which must have
included anthracyclines and taxanes and therapy with trastuzumab in the
metastatic setting as an alternative to treatment with trastuzumab and
capecitabine or trastuzumab and vinorelbine in patients in whom clinicians
consider this clinically appropriate. This suggests that trastuzumab and

capecitabine and trastuzumab and vinorelbine are largely interchangeable,

Assumption 3: Only adverse events with over 2% incidence in either treatment
arm of EMILIA were assumed to have resource use and quality of life impact,
due to the increased likelihood of the adverse event occurring via a true effect

as opposed to random chance.

Assumption 4: Trastuzumab and capecitabine, and capecitabine monotherapy
progression free quality of life (utility value) are assumed to be reasonable
proxies for the trastuzumab and vinorelbine, and vinorelbine monotherapy

progression free quality of life, respectively.

Assumption 5: Where two treatments are administered concomitantly and one
is oral and one is IV, only the (more expensive) NHS reference cost code for

the IV treatment is applied.

7.4 Measurement and valuation of health effects

This section should be read in conjunction with NICE’s ‘Guide to the methods

of technology appraisal’, section 5.4.

The HRQL impact of adverse events should still be explored regardless of

whether they are included in cost-effectiveness analysis.

All parameters used to estimate cost effectiveness should be presented
clearly in tabular form and include details of data sources. For continuous

variables, mean values should be presented and used in the analyses. For all

variables, measures of precision should be detailed.

Patient experience
7.4.1 Please outline the aspects of the condition that most affect

patients’ quality of life.
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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 (Herschbach,
Keller, Knight, Huber, Enrich & Marten-Mittag, 2004).

7.4.2 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

7.4.3 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. The
following are suggested elements for consideration, but the

list is not exhaustive.

e Method of elicitation.

e Method of valuation.

e Point when measurements were made.

e Consistency with reference case.

e Appropriateness for cost-effectiveness analysis.

e Results with confidence intervals.

A disease specific measurement (FACT-B) collected changes in quality of life
in the EMILIA study. The NICE reference case specifies use of a generic
guality of life measurement, preferably EQ-5D, to capture changes in quality

of life.

Mapping
7.4.4 If mapping was used to transform any of the utilities or quality-
of-life data in clinical trials, please provide the following

information.
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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 EMILIA trial could not be used in the economic model.

HRQL studies

7.4.5 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)® and NHS EED
were searched for studies assessing utility values for different health states in
metastatic breast cancer. The searches were conducted on the 3™ and 4"
October 2013 (date differing depending on the database) and 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 Error! Reference source not found.. 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 appraisal of pertuzumab
in combination with trastuzumab and docetaxel for the treatment of HER2
positive metastatic or locally recurrent unresectable breast cancer (ID523) 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

° Note Medline-In-Process is now nested within Medline in the new ProQuest.
1% No relevant studies were identified in this previous search.
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therefore limited from 31 October 2012 — the date the utility studies search

was conducted for ID523).

If a record was deemed potentially relevant it was retrieved in full and re-

assessed against the inclusion/exclusion criteria.

Table 29: Inclusion and exclusion criteria for utility studies

Inclusion Criteria Exclusion Criteria

Metastatic or advanced breast cancer Review of studies already included

Health related quality of life Not quality of life studies

QALY or quality adjusted life year Utility value not elicited by the general
SF-36 OR SF-12 OR EQ-5D OR EQ-5D-5L | public

OR EUROQOL Not in metastatic/advanced setting

Utilities No useful health-related quality of life/Utility
Time Trade Off or Standard Gamble values for economic modelling

In total 38 records were identified across the 4 databases. Of these, 37 were
excluded by the independent reviewers and one was deemed potentially
relevant and read in full. This was excluded after being assessed against the

exclusion criteria.
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Figure 40: PRISMA flow for utility studies identified through database searches
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Figure 40 above illustrates the literature search in terms of identified and

included/excluded utility studies.

7.4.6
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Provide details of the studies in which HRQL is measured.

Include the following, but note that the list is not exhaustive.

Sample size.

Information on recruitment.

Interventions and comparators.

Population in which health effects were measured.
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e Response rates.

e Description of health states.

e Adverse events.

e Appropriateness of health states given condition and treatment
pathway.

e Method of elicitation.

e Method of valuation.

e Mapping.

e Uncertainty around values.

e Consistency with reference case.

e Appropriateness for cost-effectiveness analysis.

¢ Results with confidence intervals.

e Appropriateness of the study for cost-effectiveness analysis.
Not applicable. No were studies included in appraisal.

7.4.7 Please highlight any key differences between the values
derived from the literature search and those reported in or

mapped from the clinical trials.

No utility values were taken from EMILIA (directly via EQ-5D or via mapping of
FACT-B).

Adverse events
7.4.8 Please describe how adverse events have an impact on HRQL.

Trastuzumab emtansine has an extremely 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 to 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 EMILIA trial.
The adverse events that have a significant quality of life impact are: diarrhoea
and fatigue. It is assumed that the type and frequency of adverse events

observed in lapatinib and capecitabine arm of the EMILIA trial can be applied
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to treatment with capecitabine monotherapy, trastuzumab and vinorelbine

therapy and vinorelbine monotherapy.

Quality-of-life data used in cost-effectiveness analysis

7.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing
values obtained in sections 7.4.3 to 7.4.8. Justify the choice of

utility values, giving consideration to the reference case.

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 (Lloyd, 2006). 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 30.
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Table 30: 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
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
(43.6% for trastuzumab emtansine, 30.8% for lapatinib and capecitabine)
EMILIA trial. The response rates for trastuzumab and capecitabine and
capecitabine monotherapy are estimated indirectly versus trastuzumab
emtansine through using the response rates from the EGF100151 and
GBG26 trials respectively. This results in an overall response rate of 32.1%
for trastuzumab and capecitabine and 18.1% for capecitabine monotherapy.
For people in the progressed health state, a common health state utility value
of 0.53 from using parameters from the Lloyd study (age and disease

progression) was estimated for use in all 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. No disutility decrement was
applied to increased level of aspartate amiontransferase as this is a lab
abnormality and has no direct impact on quality of life. The utility decrements
for diarrohea, fatigue and hand and foot syndrome (Palmar-Plantar
Erythrodysaesthesia Syndrome) have been applied based on the outputs of
the Lloyd study (Lloyd 2006). Thrombocytopenia can have varying effects on
quality of life depending on its severity (mild to immune). The type of effects
on quality of life from thrombocytopenia experienced by patients in the EMILIA
trial were issues such as nose bleeds and bleeding gums. Although not
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particularly pleasant, these issues were not associated with any meaningful
deterioration in quality of life, especially given that they were managed by
dose reduction and therefore endured only for a relatively short period of time.
As such no utility decrement has been applied to thrombocytopenia in the

model.

The utility values based on the Lloyd mixed model when adjusted for

response rate and age are listed in Table 31.

Table 31 Summary of utility values for cost-effectiveness analysis

State Utility value | Reference in | Justification
submission

Progression-free
survival
Trastuzumab
Emtansine

0.78

Progression-free
survival

Lapatinib and
Capecitabine

0.74

Progression-free
survival

Trastuzumab and 0.73 Utility values determined to be
Capecitabine 749 appropriate for use in metastatic

- breast cancer by Fleeman et al
Progression-free _
survival 0.72 2010 in NICE TA257.

Capecitabine

Progression-free
survival

Trastuzumab and
Vinorelbine

0.73

Progression-free
survival 0.72

Vinorelbine

Progressed 0.50

It is important to note that the progressive state reflected patient’s experience
of disease and chemotherapy at that time in the UK when the study was
conducted. This may not be representative of the patient population today
who are able to receive more rounds of treatment which are proven to be
more effective and can increase overall rate of survival considerably. Studies
have now shown that many patients in progression state could have an overall

survival rate of approximately two years based on the effectiveness of
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chemotherapy regimens (Verma, 2012; Cameron, 2010). In 2005, studies
demonstrated that although there were effective treatments available, median
time to progression and overall survival rates were much lower
(O’Shaughnessy, 2005). In light of new and improved treatments, it is
important to note that the progressive state in the Lloyd study was intended to
describe an average patient who was not receiving active treatment and was
in palliative care. A progressive disease state which would capture a patient in
the current treatment setting and perhaps on second-line treatment would
show a patient with better functioning and better survival than the one in Lloyd

study.

Further, although the HRQoL literature search in section 7.4.5 identified no
studies, we are cognisant of the fact that the TH3RESA study contains EQ-5D
data, but that this data is not yet in the public domain. PFS utility from
TH3RESA was 0.71 for trastuzumab emtansine and 0.69 for the physician’s
choice (RXUKDONF00339, December 2013). The results support the
argument of applying distinct utilities to the trastuzumab emtansine arm
versus comparators due its unique adverse event and tolerability profile.
However the utilities were not deemed appropriate to use in the economic
model due to the population of TH3RESA being third line or later (67.1% of
patients had received 4 or more prior lines of therapy for advanced breast
cancer i.e. on fifth line treatment) and therefore being likely to have a worse
quality of life than the EMILIA trial population, where the majority of patients

were on second or third line treatments.

As a result of the above two points, the impact of varying utilities is explored

as a sensitivity analysis.

7.4.10 If clinical experts assessed the applicability of values available

or estimated any values, please provide the following details™:

1 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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¢ the criteria for selecting the experts

¢ 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

¢ the background information provided and its consistency with the
totality of the evidence provided in the submission

¢ the method used to collect the opinions

e the medium used to collect opinions (for example, was
information gathered by direct interview, telephone interview or
self-administered questionnaire?)

¢ the questions asked

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.

7.4.11 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 7.4.1.

7.4.12 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.

7.4.13 If appropriate, what was the baseline quality of life assumed in
the analysis if different from health states? Were quality-of-life

events taken from this baseline?

The baseline quality of life has been assumed to be different in the two
treatment arms of the economic evaluation (see 7.4.9 for justification). 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.

7.4.14 Please clarify whether HRQL is assumed to be constant over

time. If not, provide details of how HRQL changes with time.

HRQL is assumed to be constant over time within each health state in the

model.

7.4.15 Have the values in sections 7.4.3 to 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 7.4.8.
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Resource identification, measurement and valuation

This section should be read in conjunction with NICE’s ‘Guide to the methods

of technology appraisal’, section 5.5.

All parameters used to estimate cost effectiveness should be presented
clearly in a table and include details of data sources. For continuous variables,
mean values should be presented and used in the analyses. For all variables,

measures of precision should be detailed.

NHS costs

7.4.16 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
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.

7.4.17 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

7.4.18 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 vyields 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:
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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)*? and NHS EED
were searched for studies regarding resource use and costs related to
metastatic breast cancer. The complete search strategy is provided in section
Error! Reference source not found.. The methodology used was based
upon on the methods outlined in the CRD"s “Guidance for undertaking

reviews in health care” (2008).

Similarly to the search of utility studies, a comparable search for resource
utilisation studies was conducted for a recent NICE of pertuzumab in
combination with trastuzumab and docetaxel for the treatment of HER2
positive metastatic or locally recurrent unresectable breast cancer (ID523).
The search conducted in this submission was therefore not completely de
novo but an update of the search in the STA designed to identify any newly
published resource use data (with the search therefore limited from 15" March
2013 - the date the previous ID523 resource utilisation study search was

conducted).

ProQuest was used to search EMYY, EMBA and MEYY and NHS EED was
searched using The Centre for Reviews and Dissemination’s website. All
searches were undertaken on the 3" October 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 32.

12 Note Medline-In-Process is now nested within Medline in the new ProQuest.
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Table 32: 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 NHSResource utilisation from a private/US setting
Perspective and any other non-UK country.
Costs derived from studies more than 5 years
old.

In total 37 articles were identified across the four databases. Of these, all

were excluded by the independent reviewers.
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Figure 41: PRISMA flow for resource utilisation studies identified through database

searches
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Figure 41 above illustrates the literature search in terms of identified and

included/excluded studies.
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7.4.19

N/a.

If clinical experts assessed the applicability of values available

or estimated any values, please provide the following details™?:

e the criteria for selecting the experts

e the number of experts approached

e the number of experts who participated

e declaration of potential conflict(s) of interest from each
expert or medical specialist whose opinion was sought

e the background information provided and its consistency
with the totality of the evidence provided in the submission

e the method used to collect the opinions

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).

Intervention and comparators’ costs

7.4.20

Please summarise the cost of each treatment in the following
table. Cross-reference to other sections of the submission; for
example, drugs costs should be cross-referenced to
sections 1.10 and 1.11. Provide a rationale for the choice of
values used in the cost-effectiveness model discussed in

section 7.2.2.

Table 33: Unit costs associated with the technology in the economic model

13 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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ltems Trastuzumab | Lapatinib | Capecitabine | Trastuzumab | Vinorelbine
emtansine
Technology £1641.01 per | £965.16 | £40.02 per 60 | £407.40 per | £100.76 per
cost 100 mg vial per 84 x| x 150mg tab | 150mg vial 10mg/mi
£2625.62 per | 250mg packet vial  Pack
160mg vial | tab £266.55 per size 10
packet 120 x 500mg £264.76 per
packet 50mg/5ml
Pack size
10
Three week | £4266.63 £1206.45 | £223.24 £1629.60 £69.17 (no
cost of drug (1000mg/kg) (8mg/kg wastage)
(inc. wastage £285.20 loading dose)
unless stated (1250mg/kg) | £1222.20
otherwise) (6mg/kg
maintenance
dose)
Administration | £343 £136 £136 £343 £343
cost
Pharmacy £17.29 £5.76 £5.76 £17.29 £17.29
cost

All drugs in the model requiring dosing in relation to body weight or body
surface area (BSA) are based on the distribution of body weight and body
surface area of participants in the EMILIA trial. Based on the distribution of
body weights in the EMILIA trial, the mean patient weight is 70.1kg, and mean
BSA is 1.74m? (using the Dubois formula). For all drugs for which there are no
generics or biosimilars available, an assumption of no vial sharing is made
and therefore all calculations include drug wastage. The exception to this is
vinorelbine which is available to the NHS in generic form and hence it is
assumed vial sharing would be commonplace in its supply and usage, and the

drug cost does not therefore account for any drug wastage.

Trastuzumab emtansine drug cost

Trastuzumab emtansine is administered by intravenous infusion once every 3
weeks at a dose of 3.6mg/kg. Trastuzumab emtansine can be purchased in a
100 mg vial for £1,641.01 and in a 160mg vial for £2,625.62. This equates to a
cost of £4,266.63 per dose.

Lapatinib drug cost
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Lapatinib is given orally, at a dose of 1250 mg (5 tablets) once daily on Days
1-21 of a 21 day cycle. Lapatinib can be purchased in an 84 tablet (250mg
per tablet) for £965.16 (Joint Formulary Committee, 2012). This equates to a
three weekly cost of £1206.45.

Capecitabine drug cost

Capecitabine can be purchased in tablet form in two pack sizes (Joint
Formulary Committee 2012): 150 mg (60 tab pack) = £40.02 and 500 mg
(120-tab pack) = £265.55. If used in combination with lapatinib, capecitabine
is given orally at a dose of 1000mg/m? twice daily on days 1-14 of a 21 day
cycle (as per the EMILIA trial). This equates to a three weekly cost of £223.24.
If used in combination with trastuzumab or as a monotherapy 1250mg/m?
twice daily on days 1-14 of a 21 day cycle. This equates to a three weekly
cost of £285.20.

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. Based on the mean weight of 70.1kg, the mean initial dose is
560.8 mg/kg, and maintenance dose is 420.6 mg/kg. Trastuzumab can be
purchased in a powder for reconstruction of 150 mg vial for £407.40 (Joint
Formulary Committee, 2012). The mean three weekly 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.

Vinorelbine drug cost

Vinorelbine is a generic drug, and so acquisition costs of vinorelbine are
obtained from the CMU eMIT (Commercial Medicines Unit: Electronic Market
Information Tool, 2013). The lowest price per mg of vinorelbine obtained from
CMU eMIT is £0.53 per mg (National Product Code — DHA221). Vinorelbine is
administered intravenously as 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. This equates to a three weekly cost of £69.17.
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Administration and pharmacy cost

Trastuzumab emtansine and trastuzumab are administered by intravenous
infusion in a hospital on the first day of each 21 day cycle and vinorelbine is
administered by intravenous infusion on the first day of each weekly 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 2012/13 (SB13Z): Deliver more Complex Parenteral
Chemotherapy at First Attendance (£343). The administration cost of
subsequent cycles is obtained from NHS Reference costs 2012/13 (SB15Z):
Deliver subsequent elements of a chemotherapy cycle (£343).

The pharmacy time required for dispensing an intravenous drug is assumed to
be 15 minutes (validated with clinicians at an advisory board). One hour of
pharmacist time performing patient related activities (accounting for
overheads, qualifications, and salary on costs) costs £69.18 (£67 inflated to
2013, PSSRU, 2012). The cost of dispensing of intravenous treatments in the
economic model is estimated to be £17.29 (£69.18 x 15/60) per

administration, based on 15 minutes of pharmacist preparation time.

Lapatinib and capecitabine are administered orally; lapatinib on every day of a
21 day cycle and capecitabine twice daily from day 1-14. There is a cost
associated with both the pharmacy preparation of the oral drug and the
administration of the technologies (typically within a hospital setting), on day 1
of each 21 day cycle. The administration cost of delivering an oral therapy is
obtained from NHS Reference costs 2012/13 (SB11Z): Deliver exclusively oral
chemotherapy (£136). The pharmacy time required for dispensing an oral
drug is assumed to be 5 minutes (validated with clinicians at an advisory
board). One hour of pharmacist time performing patient related activities
(accounting for overheads, qualifications, and salary on costs) costs £69.18
(E67 inflated to 2013, PSSRU, 2012). The cost of dispensing of intravenous
treatments in the economic model is estimated to be £5.76 (£69.18 x 5/60) per

administration, based on 5 minutes of pharmacist preparation time.
Post-progression treatment costs
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NICE CG 81 recommends the alternate use of either vinorelbine or
capecitabine second line and third line, i.e. if vinorelbine was used second line
then capecitabine should be used third line and vice-versa. Given that 52%
are on third line treatment within EMILIA, these patients are assumed to have
no further treatment once they progress. However for those patients who are
on second line or first line treatment, their post-progression costs are captured
within the model in line with CG81. For second line patients it is assumed that
50% would receive capecitabine third line and 50% would receive vinorelbine.
For first line patients it is assumed that all would receive capecitabine and

vinorelbine as second and third line treatments (in either order).

The model applies the cost of second and third line treatments to the
progressed health state for 4.3 months (19 weeks). 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. Given the paucity of evidence
available to test the effectiveness of third-line therapy, both capecitabine and

vinorelbine monotherapies were assumed to work as well as for second-line
therapy, in the third line setting. The mean time spent in progressed disease
across all six intervention arms was then imputed and applied to the total
progressed disease cost in order to give a weekly supportive care cost in the

progressed health state that included post-progression treatments.

It is recognised that, given that some patients have had more previous lines of
treatment than others in the EMILIA study, an average length of time on post-
progression treatment of 4.3 months is subject to an uncertainty. Varying the
length of time on post-progression treatment is therefore explored as a

sensitivity analysis.

Health-state costs
7.4.21 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
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choice of values used in the cost-effectiveness model. The

health states should refer to the states in section 7.2.4.

Table 34 List of health states and associated costs in the economic model

Health Items Frequency | Unit cost (E) | Total Cost | Referencein
states per month | submission
inflated to
2013 (£)
Progression- | Community 20 mins 24 61.41
free survival | Nurse (home every 2
best Visit) weeks
supportive GP Contact 1 every 34 (per 40.15
care (surgery visit) month patient
contact
lasting 11.7
mins)
Clinical Nurse 1hr every 74 (per hour | 87.39
Specialist month of client
contact)
Total Monthly 188.94
Cost j i
Post Community 20 mins 24 61.41
progression | Nurse (home every 2 7.4.21
survival best | visit) weeks
supportive GP Contact 1 every 34 (per 40.15
care (surgery visit) month patient
contact
lasting 11.7
mins)
Clinical Nurse 1lhr every 74 (per hour | 87.39
Specialist month of client
contact)
Total Monthly - 188.94
Cost i
End of life
care cost 3,916.00

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.

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; iSOFT 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 2013 prices (£3,916.00) using the
PSSRU Hospital and Community Health Services index (PSSRU, 2012). The
cost of palliative care 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

7.4.22 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
EMILIA 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 (NHS
References costs 2012/13). The cost of adverse events were applied on a
weekly basis and discounted through the lifetime of the model. Although there
were five adverse events occurring in 2% or more people, only diarrhoea and
fatigue have been costed. Increased aspartate aminotransferase is a lab
abnormality and therefore has no cost associated with it. Hand and foot
syndrome and thrombocytopenia, although associated with swollen hands and
a bleeding nose and gums respectively, are typically managed by dose
reductions of the respective treatments and therefore not associated with any

notable costs.
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Table 35 List of adverse events and summary of costs included in the economic model

Adverse events % peoplein | % peoplein | Cost per Source
emtansine and (£) 2012/13)
arm capecitabine

Increased aspartate 3.9 0.6 0

aminotransferase

(Grade 3)

Diarrhoea 1.0 25.2 797 Malignant Breast

(Grade 3) Disorders with Major CC
(reduced short stay
emergency tariff) JA12A

Fatigue 2.0 3.1 797 Malignant Breast

(Grade 3) Disorders with Major CC
(reduced short stay
emergency tariff) JA12A

Hand and foot 0.0 19.1 0

syndrome (Palmar-

Plantar

Erythrodysaesthesia

Syndrome) (Grade 3)

Thrombocytopenia 10.4 0.2 0

(Grade 3)

Miscellaneous costs

7.4.23

Please describe any additional costs that have not been

covered anywhere else (for example, PSS costs). If none,

please state.

None.

Specification for manufacturer submission of evidence

Page 219 of 265






Sensitivity analysis

This section should be read in conjunction with NICE’s ‘Guide to the methods

of technology appraisal’, sections 5.1.11, 5.8, and 5.9.4 to 5.9.12.

Sensitivity analysis should be used to explore uncertainty around the
structural assumptions used in the analysis. Analysis of a representative
range of plausible scenarios should be presented and each alternative

analysis should present separate results.

The uncertainty around the appropriate selection of data sources should be
dealt with through sensitivity analysis. This will include uncertainty about the
choice of sources for parameter values. Such sources of uncertainty should
be explored through sensitivity analyses, preferably using probabilistic

methods of analysis.

All inputs used in the analysis will be estimated with a degree of imprecision.
Probabilistic sensitivity analysis (PSA) is preferred for translating the
imprecision in all input variables into a measure of decision uncertainty in the

cost effectiveness of the options being compared.

For technologies whose final price/acquisition cost has not been confirmed,
sensitivity analysis should be conducted over a plausible range of prices.

7.4.24 Has the uncertainty around structural assumptions been
investigated? Provide details of how this was investigated,
including a description of the alternative scenarios in the

analysis.

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.

7.4.25 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
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(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 36 (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 wusing different parametric functions, including piecewise
extrapolations, to model progression-free survival and overall survival on the
ICER were explored. The piecewise extrapolations are explained in more
detail below. The discount rate for costs and outcomes was varied according

to standard methods and the time horizon altered.

Table 36 Deterministic sensitivity analysis

Base case value | High value Low value
(BCV)
Costs
Progression-free £43.45 £86.91 (BCV x2) £21.73 (BCV x 0.5)
survival supportive
care cost (weekly)
Progressed disease | £63.08 £126.17 (BCV x2) £31.54 (BCV x 0.5)
supportive care cost
(weekly)
Post-progression lines | 4.3 months (18.63 | 8.6 months (37.27 | 2.15 months (9.32
(2L/3L) of treatment | weeks) weeks) weeks)
duration
Treatment dose Planned Actual treatment dose observed in the trial for
treatment dose all whole duration of progression-free survival
Drug costs Including wastage | Excluding wastage (full vial sharing) for all
drugs (except vinorelbine as generic and
assumed to be made up through
compounders)
Outcomes
PFS HR: Tra+tCapvs | 0.68 0.50 (95% CI) 0.91 (95% CI)
T-DM1
PFS HR: Cap vs T- 0.39 0.29 (95% ClI) 0.55 (95% ClI)
DM1
OS HR: Tra+Cap vs 0.68 0.46 (95% CI) 0.98 (95% CI)
T-DM1
OSHR: Capvs T- 0.55 0.41 (95% CI) 0.75 (95% CI)
DM1
PFS HR: TratCap vs | 0.68 0.54 (excluding CEREBEL and Martin)
T-DM1
PFS HR: Cap vs T- 0.39 0.35 (excluding CEREBEL and Martin)
DM1
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OS HR: Tra+Cap vs 0.68 0.58 (excluding CEREBEL and Martin)
T-DM1
OS HR: Cap vs T- 0.55 0.52 (excluding CEREBEL and Martin)

DM1

Progression-free
survival utility

Different values in
arms

Same values as Lap+Cap arm in all arms
(0.74)

Progressed utility

0.50

0.70 (BCV +0.2) [0.30 (BCV -0.2)

Parametric functions

Progression free

Kaplan-Meier

Kaplan-Meier data with other parametric tails

survival data with log- | (1) Weibull
normal tail (2) Exponential
(3) Log-logistic
(4) Gamma
(5) Piecewise exponential tail (one piece)
Overall survival Gamma Other parametric distributions
distribution (1) Weibull
(2) Log-logistic
(3) Log-normal
(4) KM data with piecewise exponential tail
(one piece)
(5) KM data with piecewise exponential tail
(two pieces)
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

10

15 5

Sensitivity analyses — piecewise extrapolations for PFS and OS

PFS — piecewise exponential tail from 15 weeks

In section 7.3.1 we observed the cumulative hazard plots for PFS and noted
that the hazards in each arm seem fairly similar up until 14 weeks after which
is there an apparent divergence. It may be that there is a biological reason as
so to why a divergence of hazards is only seen after this point and it is from
this time point that the true hazard in each arm emerges. If this is true, we can

analyse the data after 14 weeks in each in order to observe any trends.
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Figure 42: PFS cumulative hazard plot from 15 weeks: Tratuzumab emtansine and

Lapatinib and Capecitabine
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Figure 42 shows that for each arm an exponential extrapolation fits the data
reasonably well up until approximately 80 weeks. Thereafter there are
relatively low numbers at risk remaining; this arguably falsely causes the
linear trend to be disturbed. One could therefore fit each curve with two
separate pieces; one piece which is the same for both arms until 14 weeks
(i.e. uses the KM data for each arm up until 14 weeks) and a further piece
which is based on the slope of the cumulative hazard plots in each arm after
14 weeks; 0.0292 for lapatinib and capecitabine and 0.0171 for trastuzumab
emtansine. This implies that after 14 weeks, although both slopes have a
constant hazard, the hazard in the trastuzumab emtansine arm is less than
that in the lapatinib and capecitabine arm, based on fitting the data in each
arm separately. Modelling in this way produces extrapolated PFS curves as

shown in

Specification for manufacturer submission of evidence Page 224 of 265





Figure 43.
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Figure 43: PFS curve - piecewise exponential extrapolation from 15 weeks:
Trastuzumab emtansine and Lapatinib and Capecitabine
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The extrapolation results in a reasonably good visual fit for the lapatinib and
capecitabine arm although perhaps generally overestimating slightly the KM
data, but the fit for the trastuzumab emtansine arm is less good, seemingly
overestimating the middle part, whilst underestimating the tail. Moreover the
assumption of proportional hazards is violated since a separate hazard ratio
for each piece is implied; from 15 weeks this is approximately 0.59, less than

the 0.65 imputed from the trial where all the data is used simultaneously.

Whilst this in itself is not problematic since it may be biologically plausible that
two separate hazards are present, the results should be treated with caution,
particularly given that we need to determine the efficacy of trastuzumab
emtansine versus comparators for which there are no head-to-head data. The
MTC (see section 6.7) is conducted using hazard ratios based on the
assumption of proportional hazards and thus violating this assumption would

add uncertainty to the results of the MTC.
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OS - piecewise exponential tail from 29 weeks

Similarly with OS, in section 7.3.1 we observed the cumulative hazard plots
for OS and noted that the hazards in each arm seem fairly similar up until 29
weeks after which is there an apparent divergence. Figure 44 shows that for
each arm an exponential extrapolation fits the data reasonably well after 29
weeks, although it could be argued that there is another kink in each curve
after approximately 95 to 100 weeks (see OS — 2 piece exponential tail at 30
weeks and 96 weeks). One could therefore fit each curve with two separate
pieces; one piece which is the same for both arms until 29 weeks (i.e. uses
the KM data for each arm up until 29 weeks) and a further piece which is
based on the slop of the cumulative hazard plots in each arm; 0.0075 for

lapatinib and capecitabine and 0.0064 for trastuzumab emtansine.

Figure 44: OS cumulative hazard plot from 30 weeks: Trastuzumab emtansine and
Lapatinib and Capecitabine
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Modelling in this way produces extrapolated OS curves as shown in Figure
45. The extrapolation results in a very good visual fit for the lapatinib and
capecitabine arm, but the fit for the trastuzumab emtansine arm is poor,

seemingly underestimating a large portion of the KM curve, whilst
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overestimating the tail. However the tails of both curves are relatively thin
which gives some external validation and plausibility when compared to the
Munich registry since in both arms, the proportion of patients alive at 10 years
is less than in the Munich registry (4.1% and 2.3% for trastuzumab emtansine
and lapatinib and capecitabine respectively versus 5.7%).The resulting hazard
ratio from 30 weeks is 0.85; an overestimate versus that as calculated from
the trial, 0.68. As previously one must interpret the results of the piecewise
approach with caution particularly when considering the use of the MTC
where the overall survival efficacy of trastuzumab emtasinse versus other

comparators is inferred, based on the assumption of proportional hazards.

Figure 45. OS curve - piecewise exponential extrapolation from 30 weeks:
Trastuzumab emtansine and Lapatinib and Capecitabine
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Lastly we consider an extrapolation where the cumulative hazard plots are
fitted with three pieces - KM data for the first 29 weeks and then two further
pieces; one piece from 30 to 95 weeks and another piece from 96 weeks as
shown in Figure 46. This arguably provides a better fit to the data than simply
fitting one piece after 30 weeks, particularly for the period 30 to 95 weeks in
the trastuzumab emtamsine arm. However after 95 weeks, the hazard in the
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lapatinib and capecitabine arm is less than in the trastzumab emtamsine arm
due to an outlier. Moreover due to the relatively small number of data after 95
weeks, it may be most reasonable to simply assume the same hazard in each
arm; 0.0088. This implies a hazard ratio of 1 after 95 weeks which may be
more plausible if we do not think that the treatment benefit of trastuzumab
emtansine seen initially is maintained over a prolonged time period. Further it
was noted at an independent advisory board (see section 7.6) that on visual
inspection after 95 weeks the cumulative hazazrd plots are approximately
parallel, thus corroborating the above approach.

Figure 46: OS cumulative hazard plot from 30 weeks: Trastuzumab emtansine and
Lapatinib and Capecitabine —two piece fit
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This produces OS curves as show in Figure 47 which provide good visual fits
for both arms although both curves drop off rather steeply resulting in a very
small proportion of patients being alive at 10 years. The inferred hazard ratios
for each piecewise fit are 0.71 and 1 compared to 0.68 as calculated from the
trial. However, whilst producing a better fit for the EMILIA data, dividing the
OS curve into further pieces increases the uncertainty associated with the
MTC and hence the efficacy of trastuzumab emtansine arm versus other

comparators.
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Figure 47: OS curve — 2 piece exponential extrapolation at 30 and 96 weeks:
Tratuzumab emtansine and Lapatinib and Capecitabine
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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 over 1000 iterations. The distributions used are listed

in Table 37.
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Table 37 PSA distributions

Distribution
Utilities —the coefficients in the
regression of the mixed model were
varied
Age Normal
Treatment response Normal
Diarrohea and vomiting Normal
Progression-free survival Normal
Capecitabine
Fatigue Normal
Costs
Weekly supportive care PFS Gamma
Weekly supportive care PFS Gamma
Length of time on treatment in PPS Gamma
Palliative care cost Gamma
Cost of administering tratuzumab emtansine | Gamma
Cost of administering lapatinib and Gamma
capecitabine
Cost of administering trastuzumab and Gamma
capecitabine
Cost of administering capecitabine Gamma
Cost of adminstering vinorelbine Gamma
Cost of adminstering trastuzumab and Gamma
vinorelbine
7.5 Results

Provide details of the results of the analysis. In particular, results should

include, but are not limited to, the following.

e Link between clinical- and cost-effectiveness results.

e Costs, QALYs and incremental cost per QALY.

e Disaggregated results such as LYG, costs associated with treatment, costs
associated with adverse events, and costs associated with follow-
up/subsequent treatment.

e A statement as to whether the results are based on a PSA.

e Cost-effectiveness acceptability curves, including a representation of the
cost-effectiveness acceptability frontier.

e Scatter plots on cost-effectiveness quadrants.
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e A tabulation of the mean results (costs, QALYs, ICERS), the probability
that the treatment is cost effective at thresholds of £20,000—£30,000 per
QALY gained and the error probability.

Clinical outcomes from the model

7.5.1 For the outcomes highlighted in the decision problem (see
section 5), please provide the corresponding outcomes from
the model and compare them with clinically important
outcomes such as those reported in clinical trials. Discuss
reasons for any differences between modelled and observed
results (for example, adjustment for cross-over). Please use
the following table format for each comparator with relevant

outcomes included.

Table 38: Summary of model results compared with clinical data
Outcome Clinical trial result Model result

Trastuzumab emtansine

Progression-free survival Median = 9.6 months Median = 9.6 months
Overall survival Median = 30.9 months Median = 32 months
Lapatinib and capecitabine

Progression-free survival Median = 6.4 months Median = 6.4 months
Overall survival Median = 25.1 months Median = 25 months

Table 38 indicates that the model predicts exactly the median progression-
free survival observed in the EMILIA trial. This is due to the use of KM
progression-free survival curves from the study applied directly in the model
until the start of extrapolation (which began after median progression-free
survival). Table 38 indicates that the model predicts almost exactly the median
overall survival observed in the EMILIA trial for the lapatinib and capecitabine
arm and overestimates it slightly for the trastuzumab emtansine arm. A full

explanation of this has been given in section 7.3.1.

The model predicts a median OS gain to PFS gain multiple of 2.2 which is
slightly higher than that as predicted by the EMILIA trial; 1.8. As stated

previously, the reason for this is primarily due to the model predicting a
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median OS of 32 months in the trastuzumab emtansine arm as opposed to
30.9 months as seen in the trial, and a full justification for this and likely
plausibility have been detailed in section 7.3.1. However, when considering
the mean OS to PFS gain, the model predicts a lower multiple of 1.60,

suggesting that the modelling method employed is conservative.

Further, the magnitude of the OS gain to PFS gain multiple is largely
consistent with what one sees in other key trials HER2 targeted monoclonal
antibodiesies, as shown in

Table 39, and hence it is not unreasonable to have a multiple of greater than
1.

Table 39: OS gain:PFS gain relationships for HER2 targeted monoclonal antibodies
from key trials

GBG26 (2L trial)
Outcome
Intervention Comparator
Trastuzumab + Capecitabine
Capecitabine
Median progression-free survival 8.2 months 5.6 months
Median overall survival 24.9 months 20.6 months
OS gain:PFS gain multiple 1.65
M77001 (1L trial)**
Outcome
Intervention Comparator
Trastuzumab + Docetaxel
Docetaxel
Median progression-free survival 11.7 months 6.1 months
Median overall survival 31.2 months 22.7 (16.6) months
OS gain:PFS gain multiple 1.51 (3.7)
Slamon (1L trial)15

14 Slamon et al, 2001
15 Marty et al, 2005
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Outcome

Intervention Comparator
Trastuzumab + Chemotherapy
chemotherapy
Median progression-free survival 7.4 months 4.6 months
Median overall survival 25.1 months 20.3 months

OS gain:PFS gain multiple

1.71

TANDEM (1L trial)*®

Outcome
Intervention Comparator
Trastuzumab + Trastuzumab
anastrazole
Median progression-free survival 5.6 months 3.8 months
Median overall survival 28.5 months 23.9 months
(17.2 months)

OS gain:PFS gain multiple

2.55 (6.2)

Blackwell (1L trial)*’

Outcome
Intervention Comparator
Trastuzumab + Lapatinib Lapatinib
Median progression-free survival 2.56 months 1.87 months
Median overall survival 14 months 9.5 months

OS gain:PFS gain multiple

6.49

7.5.2 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 10 years on a weekly cycle length for six interventions.

Reproducing the Markov trace would substantially lengthen the submission

16 Kaufman et al, 2009
17 Blackwell et al, 2012
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and thus 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.

7.5.3 Please provide details of how the model assumes QALYs
accrued over time. For example, Markov traces can be used to

demonstrate QALYs accrued in each health state over time.
See response to 7.5.2.

75.4 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. For example:

Table 40 Model outputs by clinical outcomes

Technologies Outcome LY QALY
Trastuzumab Progression-free survival 1.21 0.94
emtansine Progressed disease 1.95 0.97
Overall survival 3.16 191
Lapatinib and Progression-free survival 0.81 0.60
capecitabine Progressed disease 1.72 0.85
Overall survival 2.53 1.45
Trastuzumab and | Progression-free survival 0.80 0.58
capecitabine Progressed disease 1.47 0.73
Overall survival 2.27 1.31
Trastuzumab and | Progression-free survival 0.80 0.58
vinorelbine Progressed disease 1.47 0.73
Overall survival 2.27 1.31
Capecitabine Progression-free survival 0.46 0.34
Progressed disease 1.40 0.70
Overall survival 1.87 1.03
Vinorelbine Progression-free survival 0.46 0.34
Progressed disease 1.40 0.70
Overall survival 1.87 1.03

LY, life years; QALY, quality-adjusted life year

Specification for manufacturer submission of evidence Page 235 of 265





7.5.5 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. Suggested

formats are presented below.

The interventions are presented as a simultaneous incremental analysis.

Table 41: Summary of QALY gain by health state: PFS

Progression-

(% absolute

Technologies : Increment | .

free survival increment)
Capecitabine 0.34 - -
Vinorelbine 0.34 - -
Trastuzumab
and 0.58 0.25 73.24%
capecitabine
Trastuzumab 0.58 0.25 73.24%
and vinorelbine
Lapatinib and 0.60 0.02 3.33%
capecitabine
Trastuzumab 0.94 0.34 56.98%
emtansine
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Table 42: Summary of QALY gain by health state: Progressed

Progression-

(% absolute

Technologies : Increment | .

free survival increment)
Capecitabine 0.70 - -
Vinorelbine 0.70 - -
Trastuzumab
and 0.73 0.03 3.37%
capecitabine
Trastuzumab 0.73 0.03 3.37%
and vinorelbine
Lapatinib and 0.85 0.12 17.63%
capecitabine
Trastuzumab 0.97 0.12 13.83%
emtansine

Table 43 Summary of costs by health state: PFS

Progression-

(% absolute

Technologies . Increment | .

free survival increment)
Capecitabine £4,819.56 - -
Vinorelbine £10,520.77 £5,701.21 118.29%
Lapatinb and | o) ga6 41 | £14365.64 | 136.55%
capecitabine
Trastuzumab
and £29,113.59 £4,227.18 16.99%
capecitabine
Trastuzumab
and £30,531.61 £1,418.02 4.87%
vinorelbine
Trastuzumab | 0161 599 07 | £70,757.46 |  231.75%
emtansine
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Table 44: Summary of costs by health state: Progressed

Progression-

(% absolute

Technologies : Increment | .

free survival increment)
Capecitabine £4,615.82 - -
Vinorelbine £4,615.82 - -
Trastuzumab
and £4,839.41 £223.59 4.84%
capecitabine
Trastuzumab
and £4,839.41 £223.59 4.84%
vinorelbine
Lapatiniband | 05 655 0> | £813.61 16.81%
capecitabine
Trastuzumab | £q 13495 | £781.93 13.83%
emtansine

Table 45 Summary of predicted resource use by category of cost: mean treatment cost

Progression-

(% absolute

Technologies . Increment | .

free survival increment)
Vinorelbine £558.94 - -
Capecitabine £2,399.81 £1,840.87 329.35%
Trastuzumab
and £18,720.34 | £16,320.53 680.08%
vinorelbine
Lapatiniband |~ 593 95 | £1873.64 10.01%
capecitabine
Trastuzumab
and £21,810.81 £1,216.83 5.91%
capecitabine
Trastuzumab | cq g3 66 | £69,019.86 316.45%
emtansine
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Table 46: Summary of predicted resource use by category of cost: administration cost

Progression-

(% absolute

Technologies : Increment | .

free survival increment)
Capecitabine £1,192.88 - -
Lapatinib and | ¢, 455 1 £932.21 78.15%
capecitabine
Trastuzumab
and £5,197.67 £3,072.57 144.59%
capecitabine
Trastuzumab | 07 67017 | £2,472.50 47.57%
emtansine
Vinorelbine £8,734.96 £1,064.79 13.88%
Trastuzumab
and £9,706.15 £971.19 11.12%
vinorelbine

Table 47: Summary of predicted resource use by category of cost: mean supportive

care cost of PFS

Progression-

(% absolute

Technologies . Increment )

free survival increment)
Capecitabine £1,053.47 - -
Vinorelbine £1,053.47 - -
Trastuzumab
and £1,807.59 £754.12 71.58%
capecitabine
Trastuzumab
and £1,807.59 £754.12 71.58%
vinorelbine
Lapatinib and | 09 5, o7 £32.49 1.80%
capecitabine
Trastuzumab £2,735.67 £895.60 48.67%
emtansine
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Base-case analysis

7.5.6

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 48: Base case results (costs, LYG and QALYS)

Trastuzumab Lapatinib Trastuzumab Trastuzumab
. and and Capecitabine | Vinorelbine and
emtansine o o . .
capecitabine | capecitabine vinorelbine
Technology
acquisition £90,831 £20,594 £21,811 £2,400 £559 £18,720
cost
Other costs £20,331 £13,576 £15,818 £10,773 £18,315 £20,326
Total costs £111,162 £34,170 £37,629 £13,173 £18,874 £39,047
Difference in
total costs
(Trastuzumab - £76,992 £73,533 £97,989 £92,288 £72,115
emtansine —
comparator)
LYG 3.16 2.53 2.27 1.87 1.87 2.27
LYG
difference
(Trastuzumab - 0.63 0.89 1.29 1.29 0.89
emtansine —
comparator)
QALYs 1.91 1.45 1.31 1.03 1.03 1.31
QALY
difference
(Trastuzumab - 0.46 0.60 0.88 0.88 0.60
emtansine —
comparator)

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-effectiveness ratio.

Table 48 shows the base case results for trastuzumab emtansine versus each

comparator. It shows that trastuzumab emtansine is more effective but more

costly than all other comparators.
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Table 49: Incremental cost-effectiveness results

ICER
(EIQALY
Technoloaies Total Total Total Incremental | Incremental | Incremental | gained) vs
9 costs (£) | LYG QALYs costs (£) LYG QALYs efficiency
frontier
regimen
Capecitabine | £13,173 | 1.87 1.03 - - - .
Vinorelbine £18,874 1.87 1.03 £5,701 0.00 0.00 Dominated
Lapatinib
and £34,170 | 2.53 1.45 £20,007 0.66 0.42 £49,798
o (vs cap)
capecitabine
Trastuzumab
and £37,629 | 2.27 1.31 £24,456 0.40 0.28 £87,446
N (vs cap)
capecitabine
Trastuzumab
and £39,047 | 227 1.31 £25,874 0.40 0.28 £92,516
: . (vs cap)
vinorelbine
Trastuzumab | 011, 165 | 316 1.91 £97,089 1.29 0.88 £111,095
emtansine (vs cap)

Table 49 demonstrates that no intervention is cost-effective.

Vinorelbine produces the same number of QALYs as capecitabine but was

more expensive. As a result it was dominated and removed from the analysis.

The comparison of lapatinib in combination with capecitabine compared to
capecitabine alone resulted in an ICER above the range typically considered
acceptable by NICE (£49,798/QALY gained). Lapatinib in combination with
capecitabine was therefore removed from the simultaneous incremental

analysis.

Trastuzumab in combination with capecitabine and trastuzumab in
combination with vinorelbine were similarly found not be cost-effective against

capecitabine monotherapy (with ICERs of £87,446 and £92,516 respectively).

The efficiency frontier therefore consists of capecitabine alone and

capecitabine should be the primary comprator for trastuzumab emtansine.

The ICER of trastuzumab emtansine compared to capecitabine is £111,095

(see
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Table 50).
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Table 50: Incremental cost-effectiveness final result

Total Total Total Incremental | Incremental | Incremental ICER

Technologies | - s @) | Lyc | QALYs | costs () LYG QALYs (E/QALY
gained)

Capecitabine | £13,173 1.87 1.03
Trastuzumab | £111,162 | 3.16 1.91 £97,989 1.29 0.88 £111,095
emtansine
Sensitivity analyses
7.5.7 Please present results of deterministic sensitivity analysis.

Consider the use of tornado diagrams.

The results of the deterministic sensitivity analysis are presented in Table 51. All

ICERSs are for trastuzumab emtansine versus capecitabine unless otherwise stated. A
tornado diagram of key inputs is presented in
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Figure 48.

Table 51: Results of deterministic sensitivity analysis

Base case value
(BCV)

High value Low value

Costs
Progression-free £43.45 £86.91 (BCV x2) £21.73 (BCV x 0.5)
survival supportive
care cost (weekly)
ICER | £113,003 £110,142
Progressed disease | £63.08 £123.99 (BCV x2) £31.54 (BCV x 0.5)
supportive care cost
(weekly)
ICER | £113,158 £110,064
Post-progression lines | 4.3 months (18.63 | 8.6 months (37.27 | 2.15 months (9.32
(2L/3L) of treatment | weeks) weeks) weeks)
duration
ICER | £111,737 £110,775
Treatment dose Planned Actual treatment dose observed in the trial for
treatment dose all whole duration of progression-free survival
ICER | £111,871

Drug costs Including wastage | Excluding wastage (full vial sharing) for all
drugs (except vinorelbine as generic and
assumed to be made up through
compounders)

ICER | £108,082

Outcomes (Results from the MTC)

PFS HR: Tra+tCap vs | 0.68 0.50 (95% CI) 0.91 (95% CI)

T-DM1

ICER | £111,069 £111,132

PFS HR: Cap vs T- 0.39 0.29 (95% CI) 0.55 (95% CI)

DM1

ICER | £108,700 £115,191
OS HR: Tra+Cap vs 0.68 0.46 (95% CI) 0.98 (95% CI)
T-DM1

ICER | £111,205 £110,998
OSHR: Capvs T- 0.55 0.41 (95% CI) 0.75 (95% CI)
DM1

ICER | £89,965 £165,517
PFS HR: Tra+tCapvs | 0.68 0.54 (excluding CEREBEL and Martin)
T-DM1

ICER | £111,075
PFS HR: Cap vs T- 0.39 0.35 (excluding CEREBEL and Martin)

DM1
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ICER

£110,123

OS HR: Tra+Cap vs 0.68 0.58 (excluding CEREBEL and Martin)
T-DM1

ICER | £111,140
OS HR: Cap vs T- 0.55 0.52 (excluding CEREBEL and Martin)
DM1

ICER | £105,788

Progression-free
survival utility

Different values in
arms

0.74 (same values as Lap and Cap arm in all
arms)

ICER | £118,617
Progression-free 0.78 0.71 (T-DM1 PFS utilty from TH3RESA trial)
survival utility T-DM1

£123,257

Progressed utility | 0.50 0.70 (BCV +0.2) 0.30 (BCV -0.2)

ICER | £98,511 £126,660
Progression free utility | 0.78 0.98 (BCV +0.2) 0.58 (BCV -0.2)
T-DM1

ICER | £94,909 £179,337
Progression free utility | 0.74 0.94 (BCV +0.2) 0.54 (BCV -0.2)
Lap + cap

ICER | £111,095 £111,095
Progression free utility | 0.73 0.93 (BCV +0.2) 0.53 (BCV -0.2)
Tra + cap/Tra + vin

ICER | £111,095 £111,095
Progression free utility | 0.72 0.92 (BCV +0.2) 0.52 (BCV -0.2)
Cap/Vin

ICER | £123,971 £100,371

Parametric functions

Progression free
survival

Kaplan-Meier
data with
normal tail

log-

Kaplan-Meier data with other parametric tails
(1) Weibull

(2) Exponential

(3) Log-logistic

(4) Gamma

(5) Piecewise exponential tail (one piece)

ICER

(1) £100,365
(2) £106,672
(3) £114,826
(4) £110,015
(5) £106,211

Overall survival

Gamma
distribution

Other parametric distributions

(1) Weibull

(2) Log-logistic

(3) Log-normal

(4) KM data with piecewise exponential tail
(one piece)

(5) KM data with piecewise exponential tail
(two pieces)
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ICER | (1) £151,208
(2) £115,020
(3) £111,004
(4) £138,286
(5) £153,319
Other
Cost discount rate 3.5% 6% 0%
ICER | £108,305 £115,586
Health outcomes 3.5% 6% 0%
discount rate
ICER | £118,396 £100,816
Health and cost | 3.5% both arms 6% both arms 0% both arms
discount rates
ICER | £115,413 £104,873
Time horizon | 10 15 5
ICER | £107,657 £133,103
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Figure 48: Tornado diagram
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7.5.8 Please present the results of a PSA, and include scatter plots and

cost-effectiveness acceptability curves.

Figure 49: PSA cost effectiveness acceptability curve

Cost-effectiveness Acceptability Curves

Probability of Being Cost-Effective

T-DM 1vs Capecitabine alone

.00
0 15000 150,000 225000

Willingness to Pay (€)

A 1,000 simulation probabilistic sensitivity analysis was conducted in order to
evaluate the uncertainty associated with the base-case estimate. The results

of the PSA indicate that trastuzumab emtansine has a 0% probability of being
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cost-effective at a willingness-to-pay of £30,000 per QALY gained (see Figure
49).

7.5.9 Please present the results of scenario analysis. Include details of

structural sensitivity analysis.
See “Outcomes” and “Parametric functions” in Table 51.
7.5.10 What were the main findings of each of the sensitivity analyses?

In all the sensitivity analyses conducted the ICER associated with

trastuzumab emtansine remained above the level considered acceptable.

The deterministic sensitivity analysis demonstrates the model is most
sensitive to the long term extrapolation of progression-free survival and overall
survival and the results of the MTC. The model is also sensitive to the utility
values in progression-free survival for each intervention and progression

health states, and the time horizon of the model.
7.5.11 What are the key drivers of the cost-effectiveness results?

The key drivers of the model are the cost of trastuzumab emtansine, the long
term projection of progression-free survival and overall survival, the results of

the MTC and the utility values used.

7.6 Validation

7.6.1 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,

guality of life and resources sections.

The model was validated at an advisory board meeting and by a health
economics consultancy. The model functionality was checked and the clinical
inputs and assumptions were validated. Further the model was externally
validated as much as possible against the Munich registry; a database
recording the survival 523 people diagnosed with HER2-positive metastatic
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breast cancer between 2002 and 2009 in Munich, Germany (Tumorregister-
Muenchen, 2012) (see section 7.3.1).

The extrapolations conducted were discussed with an academic health
economist, a health economist who works for an Evidence Review Group and
a panel of clinicians. All noted that whilst subject to uncertainty the
extrapolation approach employed appeared reasonable given the evidence

currently available.

The model also went an internal an external quality check and the model and

submission was reviewed independently by an external agency.

7.7 Subgroup analysis

For many technologies, the capacity to benefit from treatment will differ for
patients with differing characteristics. This should be explored as part of the
reference-case analysis by providing separate estimates of clinical and cost

effectiveness for each relevant subgroup of patients.

This section should be read in conjunction with NICE’s ‘Guide to the methods

of technology appraisal’, section 5.10.

Types of subgroups that are not considered relevant are those based solely

on the following factors.

¢ Individual utilities for health states and patient preference.

e Subgroups based solely on differential treatment costs for individuals
according to their social characteristics.

e Subgroups specified in relation to the costs of providing treatment in
different geographical locations within the UK (for example, when the costs
of facilities available for providing the technology vary according to

location).
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7.7.1 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.

7.8 Interpretation of economic evidence

7.8.1 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).

7.8.2 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 EMILIA trial and so should be

representative of all people who participated in the EMILIA trial.

7.8.3 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 (EMILIA) wherever
possible, and resource use and costs based on recent NICE clinical
guidelines and NHS reference costs.
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2. EMILIA 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.

4. The extrapolated overall survival curves demonstrate 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. For comparisons against interventions not included in the EMILIA trial the
model is reliant on an indirect treatment comparison and thus all the caveats
associated with making cross-trial comparisons. Whilst every effort has been
made to only include trials that have a similar population to EMILIA (via the
inclusion and exclusion criteria of the systematic literature review), it is
inevitable that there are some underlying differences between the populations
of each trial and this therefore might distort the efficacy data (PFS and OS
hazard ratios) imputed versus had RCTs against each comparator being

conducted.

3. There is a lack of data on both vinorelbine monotherapy and in combination
with trastuzumab which means that the relative efficacy of trastuzumab

emtansine versus these treatments is subject to considerable uncertainty.

7.8.4 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 trastuzumab emtansine.

Specification for manufacturer submission of evidence Page 251 of 265





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

8 Assessment of factors relevant to the NHS and

other parties

The purpose of this section is to provide an analysis of any factors relevant to
the NHS and other parties that may fall outside the remit of the assessments
of clinical effectiveness and cost effectiveness. This will allow the subsequent
evaluation of the budget impact analysis. Such factors might include issues
relating to service organisation and provision, resource allocation and equity,

societal or ethical issues, plus any impact on patients or carers.

8.1 How many patients are eligible for treatment in England and
Wales? Present results for the full marketing authorisation/CE
marking and for any subgroups considered. Also present results for

the subsequent 5 years.

It is estimated that approximately 1,290 people per annum will be eligible to

receive trastuzumab emtansine. The derivation of this number is provided in

Figure 2. At a population growth rate of 0.5% per annum this results in the

following yearly eligible populations

Table 52: Eligible population by year

Year 1 2 3 4 5
Eligible 1290 1296 1303 1309 1316
population
8.2 What assumption(s) were made about current treatment options

and uptake of technologies?
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The analysis considers only the absolute budget impact of trastuzumab
emtansine (i.e. the costs of any technologies displaced are not considered

and hence the budget impact is conservative).

8.3 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 trastuzumab emtansine with that figure rising to 70% in the fifth
year following approval. The market share figures used are presented in Table
53.

Table 53: Market share assumptions by year

Year 1 2 3 4 5
% people
treated with | 30 40% 50% 60% 70%
trastuzumab
emtansine
8.4 In addition to technology costs, please consider other significant

costs associated with treatment that may be of interest to
commissioners (for example, procedure codes and programme

budget planning).

The budget impact calculations include all the additional costs of treatment
with trastuzumab emtansine as included in the de novo economic model and

discussed in the cost-effectiveness section.

8.5 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.

8.6 Were there any estimates of resource savings? If so, what were
they?
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No.

8.7 What is the estimated annual budget impact for the NHS in
England and Wales?
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Table 54: Budget impact by year

Year

1

2

3

4

5

Budget
impact -
drug cost

£11,118,537

£26,017,377

£44,734,045

£57,983,664

£70,161,437

Budget
impact -
non-drug

cost

£2,488,696

£5,823,548

£10,012,957

£12,978,659

£15,704,447

Total
budget
impact

£13,607,233

£31,840,925

£54,747,002

£70,962,323

£85,865,884

8.8

No.

Are there any other

opportunities for
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Single Technology Appraisal (STA)

Trastuzumab emtansine for treating HER2-positive, unresectable locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane [ID603]

Dear I

The Evidence Review Group, the School of Health & Related Research Sheffield (SCHARR)
- University of Sheffield, and the technical team at NICE have now had an opportunity to
take a look at the submission received on the 10" of December 2013 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 28™
January 2014. Two versions of this written response should be submitted; one with
academic/commercial in confidence information clearly marked and one from which this
information is removed.

Please underline all confidential information, and separately highlight information that is
submitted under ‘commercial in confidence’ in turquoise, and all information submitted under
‘academic in confidence’ in yellow.

If you present data that is not already referenced in the main body of your submission and
that data is seen to be academic/commercial in confidence information, please complete the
attached checklist for in confidence information.

Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this
may result in your information being displaced or unreadable. Any supporting documents
should be emailed to us separately as attachments or sent on a CD.

If you have any further queries on the technical issues raised in this letter then please

contact | . /\ny procedural
questions should be addressed to | IEEEEG—_N G "

the first instance.

Yours sincerely

Associate Director — Appraisals
Centre for Health Technology Evaluation

www.nice.org.uk | nice@nice.org.uk
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Encl. checklist for in confidence information
Section A: Clarification on search strateqgies

Al. Priority question: Please explain why the indirect and mixed treatment comparison
search of The Cochrane library was limited to one year only (2011-2012)?

A2.  The different search strategies vary in terms of the number of concepts, the number
of key words and subject headings used to express those concepts, and the choice
of terms such as those for the intervention. Given the limited search terms used, the
clinical evidence and the cost-effectiveness searches may have missed relevant
studies. Please comment on the extent to which your search results were inclusive of
all relevant studies.

A3.  There is variation in how an individual search was applied in different databases; for
example, the clinical evidence search in Medline and The Cochrane Library. Please
explain the reasons for this?

A4. In the quality-of-life and cost-effectiveness searches, please explain why subject
headings were not used, and why was EconLit not searched?

A5.  Please explain why you did not search trials registers, for example via the Current

Controlled Trials website or a comprehensive database such as the Science Citation
Index Expanded and Conference Proceedings Citation Index?

Section B: Clarification on clinical effectiveness data

B1. The submission states in section 6.3.6, page 75, that ‘When disease progression
occurred after two or more consecutive missed tumour assessments, these events
were not counted; rather, the patient was censored at the patient’'s last tumour
assessment prior to the missing assessments.’ Please present the number of events
that were not counted in each treatment arm, and clarify why an interval censoring
method of analysis was not considered?

B2. Please clarify the reasons why 585 screened patients were considered ineligible for
inclusion in the EMILIA trial prior to randomisation (Page 81, Figure 4).

Page 142 of the submission states that the safety of trastuzumab emtansine was
evaluated based on data from 884 patients. Table 23 on page 143 reports adverse
reactions from 882 patients. Please clarify whether the pooled safety analysis
contained data from 882 or 884 patients.

B3. Please clarify why adverse event data from JO22997 were not included in the pooled
safety analysis (section 6.9.3).

B4. Please provide a complete reference for Martin (2011) (Page 114 and Table 19).

B5. Please clarify which definition of visceral disease (Page 20) was used in the PFS
subgroup analysis of the TH3RESA trial (Page 21, and Page 101, Figure 14).
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B6. Please clarify whether the first two paragraphs on Page 55 (section 6.3.2) refer only
to EMILIA, or to both EMILIA and TH3RESA. If they refer only to EMILIA, please

provide the frequency of tumour assessments for TH3RESA.

Section C: Clarification on the indirect and mixed treatment comparisons

Cl. Priority question: The submission states in section 6.7.5, page 122, that ‘... given
where these treatments sit in relation to trastuzumab emtansine (T-DM1) they would
not inform the comparisons of interest (see section Error! Reference source not
found.) and hence would not change the results detailed in section Error!
Reference source not found.’. However, trastuzumab plus vinorelbine is one of the
comparators for trastuzumab emtansine, and a comparison with trastuzumab plus
vinorelbine is possible only if the TH3RESA trial is included. Please clarify why the
network described in Figure 18, which includes trastuzumab plus vinorelbine, was not
used for this comparator or rerun the analysis including trastuzumab plus vinorelbine
as a comparator.

Cc2. Priority gquestion: From a Bayesian perspective, using a fixed-effect analysis is not
justifiable when there is insufficient sample data (i.e. studies) to estimate the
parameters. Ideally, the analysis should incorporate genuine prior beliefs about the
parameters. In the absence of a formal elicitation method, a suitable prior distribution
representing reasonable prior beliefs should be used. A prior distribution suggested
in the Technical Supports Documents by NICE’s Decision Support Unit is a HN(O,
0.322) distribution. Predictive distributions of a randomly chosen study would have
wider confidence intervals reflecting heterogeneity between studies. Please rerun the
mixed treatment comparison using a random-effect analysis and use the results of
this analysis (joint posterior predictive distribution for a new study) within the
economic model.

C3. The assessment of proportional hazards in the submission is based on observed
data only. Is there any reason a priori to believe that the treatment effect is constant
over the lifetime of patients during both the observed and unobserved follow-up
periods? Please present supporting evidence where possible.

C4.  Although inconsistency could not be assessed for all interventions (Section 6.7.7,
page 125), in addition to the discussion on page 128 about the differences in
baseline characteristics between studies, please discuss the imbalance in baseline
characteristics between treatment arms and the impact that any imbalance is
expected to have on treatment effects.

C5.  The submission states on page 114 that “For the purpose of the current analyses we
used, for the indirect comparison the one that excluded cross-over patients from the
analysis (HR [95% CI]: 0.78 [0.62 — 0.97]; p=0.02)" (also page 130). However, the
intention-to-treat results are used from the other trials included in the analysis,
although cross-over may have occurred in those trials. If it is not possible to adjust for
cross-over consistently between trials, please present the analysis using the
intention-to-treat results from the T-DM1 trial instead of the results adjusted for cross-
over.

Section D: Clarification on cost-effectiveness data
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D1. Priority question: Please provide the Excel spreadsheet referenced within the
model for the PFS and OS parameters.

D2.  Priority question: Please clarify why the Kaplan—Meier data were used directly to
model PFS but not OS within the base-case analysis, and comment on the likely
impact on the ICER if the same approach was used for OS and PFS. Also, please
clarify why only the gamma and Weibull distributions were compared with the Munich
registry data in Figure 36 when the log-logistic and log-normal distributions gave
lower AICs than the Weibull. Please include the log-logistic and log-normal
distributions within the figure and confirm whether the gamma distribution remains
preferable.

D3. Priority question: Please amend the cost of trastuzumab emtansine and
trastuzumab both within the economic model and within the budget impact
calculations to resolve the following issues:

a. The average weight of a person is used. When wastage is included this will
lead to inaccuracies in the calculation of total cost since it does not consider
the variation in weight between people and the impact of this upon vial usage.
For example, for individuals weighing 75kg rather than 70.1kg two 160mg
vials would be required rather than one 160mg and one 100mg vial. The
same limitation also applies to the calculation of the trastuzumab vials.

b. The formula used to calculate the number of 100mg and 160mg vials to be
used per person according to their weight does not minimise the cost of the
vials. For example, if a person’s weight was 75kg rather than 70.1kg, the
present formula would estimate that one 160mg vial and two 100mg vials
should be used, whilst two 160mg vials would provide sufficient dosage at the
lowest cost.

c. Inthe base case, it would be preferable to use the actual dose (including
wastage) rather than the planned dose.

D4. Priority question: Since lapatinib plus capecitabine is neither strongly or extendedly
dominated by the other interventions, it should not be removed from the incremental
analysis and the derivation of the efficiency frontier. Thus, trastuzumab emtansine
should be compared with lapatinib plus capecitabine rather than capecitabine within
the incremental analysis. Please recalculate the ICERs (with the identification of
interventions that are dominated and the inclusion of lapatinib and capecitabine).

D5. Please present the probabilistic results rather than the deterministic results for the
base-case analysis, and provide 95% confidence intervals around the probabilistic
ICERs.

Dé. For the PFS hybrid Kaplan—Meier model, there is no justification for using a log-
normal distribution to represent the tail of the survivor function other than it provides
the best fit to the observed data. Please justify the use of the log-normal distribution
to represent the tail of the survivor function.
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D7. The submission states on page 182 that ‘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’. Please
clarify whether this means that in their clinical opinion the progression-free survival
and overall survival predicted by the log-normal extrapolation of the Kaplan-Meier
and the Gamma fit, respectively, were reasonable?

D8. Please provide figures showing the PFS and OS curves predicted by the model for
each comparator.

Do. Please provide base-case results using a 15-year time horizon given that up to 3% of
patients are alive at 10 years in the current analysis that uses a time horizon of 10
years.

D10. Please include other-cause mortality within the model or comment on why it was not
included.

D11. Within the submission and the Model Inputs sheet of the model, age is specified as
52.7, whilst in the operationalised model age 47 was used to calculate utilities.
Please clarify whether an age of 52.7 (rather than 47) should have been used to
calculate utilities, and if so please present results using this value.

D12. Within the post-progression state, patients are allocated to no treatment (52%), 19
weeks of treatment (36%) or 38 weeks of treatment (12%) depending upon their line
of therapy, and they stay in the state for approximately 1.5 - 2 years (depending upon
treatment within the PFS state). This implies that patients remain alive but not on
treatment for over a year. Please comment on the appropriateness of this
assumption or increase the weekly cost to include longer term treatment within this
state.

D13. Within the Model Inputs spreadsheet, cells E131 and E132 are defined as the
Duration of Treatment for AEs in weeks for T-DM1 and lapatinib plus capecitabine
respectively. However, the values within these cells are 18,144 and 15,377
respectively. Please justify the use of these values which feed into the calculation of
the cost of adverse events per patient week in the model.

D14. Page 185 of the submission states that ‘Only adverse events with over 2% incidence
in either treatment arm of EMILIA were assumed to have resource use and quality of
life impact’; however within the model adverse events are included only if there is
over 2% incidence overall within EMILIA (i.e. pooled over both arms). In addition, the
model assumes a 2% incidence of grade 3 or 4 adverse events rather than a 2%
incidence of grade 3 and 4 adverse events. Please amend so that the model and
submission are consistent.

D15. There are a number of assumptions around the costs and utilities associated with
adverse events. Please provide a one-way sensitivity analysis around the costs and
utilities associated with adverse events.

D16. Please provide values and justification for the probabilistic sensitivity analysis
parameters used in addition to the type of distribution. For the probabilistic costs of
adverse events, some of the lower bounds used to calculate the standard error are
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the mean multiplied by 0.8 whilst others are the mean multiplied by 0.5; please clarify
the reason for this?

D17. The cost-effectiveness acceptability curve (CEAC) should detail the probability of
each intervention being the most cost-effective, and therefore the individual
probabilities should total 100%. Please correct the CEAC to consider all the
interventions simultaneously.

D18. Please present a tornado diagram for the one-way sensitivity analyses, where the
parameters are ordered (from highest to lowest) by their impact on the ICER.

D19. Please explain why vinorelbine was not included in Table 24 on page 156.
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RE: Trastuzumab emtansine for treating HER2-positive, unresectable locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane [ID603]

Dear I,

Please find attached our response to the clarification questions for the above mentioned appraisal.

We would be happy to provide further clarification or information if it would be of benefit to the

Committee.

Yours Sincerely

Health Economics and Strategic Pricing Director

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
AL71TW
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Section A: Clarification on search strateqgies

Al.

A2.

A3.

Priority question: Please explain why the indirect and mixed treatment comparison
search of The Cochrane library was limited to one year only (2011-2012)?

This is a typographical error; the search for all databases, including The Cochrane Library,
was undertaken from Jan 1, 1998 to July 02, 2013.

The different search strategies vary in terms of the number of concepts, the
number of key words and subject headings used to express those concepts,
and the choice of terms such as those for the intervention. Given the limited
search terms used, the clinical evidence and the cost-effectiveness searches
may have missed relevant studies. Please comment on the extent to which
your search results were inclusive of all relevant studies.

Search terms all used the thesaurus function for Medline and Embase where this search
term existed within them. In the case of the intervention, Kadcyla, this was not in the
thesaurus function for Embase or Medline. Trastuzuamb emtanisne existed in
the thesaurus for Embase only. Hence why Kadcyla and trastuzumab emtansine were
entered as free text search terms as well as trastuzumab emtansine within the thesaurus

function of Embase which included sub-terms of:

= pro 132365

= prol32365

= tdm1l

= tdml

= tmab mcc dml

» trastuzumab dml

The search identified all studies we are aware of. As trastuzumab emtansine has only
recently become commercially available it is highly unlikely there are any studies that we

are not aware of.

There is variation in how an individual search was applied in different
databases; for example, the clinical evidence search in Medline and The
Cochrane Library. Please explain the reasons for this?

The search function in the Cochrane library does not allow compound searching and

does not have a thesaurus function. Free text search terms were used (Kadcyla and

trastuzumab emtansine and these were searched for in the title and as key words).

2/36





A4.

AS5.

Search of Medline was conducted through ProQuest Dialogue search engine which

allowed compound searching of multiple databases at one time.

In the quality-of-life and cost-effectiveness searches, please explain why
subject headings were not used, and why was EconLit not searched?

Both these points are a fair critique of these searches. The absence of subject headings
and a search of EcoLit were due to our oversight. If this were a first order issue to the
appraisal we would be willing to repeat these searches with these amendments — however
given the context we accept these criticisms as legitimate and have not repeated these

searches.

Please explain why you did not search trials registers, for example via the
Current Controlled Trials website or a comprehensive database such as the
Science Citation Index Expanded and Conference Proceedings Citation Index?
Biosis was used which searched for all conference abstracts as well as our own

internal database PubCentre. Conference proceedings were also searched via
relevant congress abstract books individually (e.g. ASCO, SABCS) so it was felt that

any emerging trial data would have been captured.

Section B: Clarification on clinical effectiveness data

B1.

The submission states in section 6.3.6, page 75, that ‘When disease
progression occurred after two or more consecutive missed tumour
assessments, these events were not counted; rather, the patient was
censored at the patient’s last tumour assessment prior to the missing
assessments.’ Please present the number of events that were not counted in
each treatment arm, and clarify why an interval censoring method of analysis
was not considered?

Based on the censoring rules defined in the statistical analysis plan and planned study
monitoring and follow-up, we anticipated predominantly right censored data and that there
would be few patients that would be censored based on 2 consecutive missing scans prior
to PD. This is supported by the data shown in Table 1. Therefore, interval censoring

methods were not used.

Table 2 shows the number of events not counted in the main analysis by treatment arm.
Two sensitivity analyses were performed with regards to missing tumor assessments. The
results of these sensitivity analyses showed similar treatment effects to the results
observed in the primary PFS analysis, demonstrating the robustness of the primary PFS

analysis.
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Table 1: Reasons for PES Censoring (IRC assessment)

Table 1. Reasons for PFS Censoring (IRC assessment)

Time from Censoring Reason Lap+Cap T-DM1
Randomization (n=192) (n=230)
to Censoring
(month)
0-3 Data cutoff 25(13.0) 28(122)
Early Study Termination 7(3.7) 2(0.9)
No post-baseline scan 27 (14.1) 14 (6.1)
2 consecutive missing scans priorto PD 6 (3.1) 1(0.4)
>3-6 Data cutoff 53 (276) 56 (24.4)
Early Study Termination 2(1.0) 3(1.3)
No post-baseline scan 0 0
2 consecutive missing scans priorto PD 2 (1.0) 0
>6-9 Data cutoff 22 (11.5) 34 (14.8)
Early Study Termination 2(1.0) 3(1.3)
No post-baseline scan 0 0
2 consecutive missing scans priorto PD 1 (0.5) 0
>0-12 Data cutoff 17 (8.9) 21(9.1)
Early Study Termination 1(0.5) 0
No post-baseline scan 0 0
2 consecutive missing scans priorto PD 0 0
>12 Data cutoff 27 (14.1) 68 (29.6)
Early Study Termination 0 0
No post-baseline scan 0 0
2 consecutive missing scans priorto PD 0 0

Data cutoff date; Jan 14, 2012.
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B2.

Table 2: TDN43700/B021977, Population: Safety Nr of Progressed Patients after two or more
missing scans

Study: TDM4370g/B021977 , Population: Safety
Nr of Progressed Patients afier two ormore missing scans

Trastuzumab
Lapatinib+Capecitabine | emtansine
(N=496) (N=495)
_ n (%) n (%)
Patients with Late PD 9 (44.64) 1(4.95)

Source: SAS v9.2 damontee SPROD/cdt3502a.pbe/i21977c.pbe/i21977c_e_PDmiss.sas 22JAN2014 14:22

Please clarify the reasons why 585 screened patients were considered
ineligible for inclusion in the EMILIA trial prior to randomisation (Page 81,
Figure 4).

Attached is the data from the clinical study report outlining reasons for screen failure. The
top three reasons for screen failure were brain metastases, HER2 status, and organ

function. With respect to organ function, in the general inclusion criteria it was stated:

9. Adequate organ function, evidenced by the following laboratory results within

30 days prior to randomization:

— Absolute neutrophil count > 1500 cells/mm3

— Platelet count > 100,000 cells/mm3

— Hemoglobin > 9.0 g/dL (Patients were allowed to be transfused red blood cells to this
level.)

— Albumin = 2.5 g/dL

— Total bilirubin < 1.5 upper limit of normal (ULN)

— SGOT (aspartate aminotransferase [AST]), SGPT (alanine aminotransferase [ALT]),
and alkaline phosphatase (ALP) < 2.5 x ULN with the following exception:

Patients with bone metastases: ALP <5 x ULN

— Creatinine clearance > 50 mL/min based on Cockroft-Gault glomerular filtration rate
(GFR) estimation:

(140 — Age) x (weight in kg) x (0.85 if female)/(72 x serum

creatinine)

— International normalized ratio (INR) and activated partial thromboplastin time (aPTT)
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< 1.5 x ULN (unless on therapeutic coagulation)

Page 142 of the submission states that the safety of trastuzumab emtansine
was evaluated based on data from 884 patients. Table 23 on page 143 reports
adverse reactions from 882 patients. Please clarify whether the pooled safety
analysis contained data from 882 or 884 patients.

Both are correct; n = 884 is the updated number of patients available for analysis, however
the detailed description of the data including 884 patients was not available to the UK
affiliate at the time of submission. Since submission of the specification evidence to NICE
an updated investigator’'s brochure has become available which outlines the summary
information based on 884 patients (December 2013). The original submission contained the
descriptions of the pooled analysis as available per the EPAR n=882 and the previous
trastuzumab emtansine investigator's brochure. Where indicated in the submission, the

description represents n=882, for example in Table 23, and also section 2.7 page 35.

The revised description based on n = 884 which supersedes the n=882 analysis is available

now and is included as an appendix to this document.
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B3.

Please clarify why adverse event data from JO22997 were not included in the
pooled safety analysis (section 6.9.3).

For reference, the abstract is as follows and is suitable for inclusion in the safety

population, other than the fact that patients were ‘heavily pretreated Japanese patients’.

However, the pooled safety analysis reported in section 6.9.3 did not include JO22997 as it
was based upon only Roche sponsored studies. JO22997 was a study sponsored by
Chugai in Japan and so was not included in this pooled safety analysis. In future analyses
of this sort it may be reasonable to add JO22997 as an additional source of evidence on the

safety of trastuzumab emtansine.

Poster Session 5 - Treatment: HER2-Targeted Therapy

A Multicenter Phase 2 Study (J022997) Evaluating the Efficacy and Safety of
Trastuzumab Emtansine in Japanese Patients With Heavily Pretreated HER2-Positive
Metastatic Breast Cancer. N Masuda, Y Ito, S Takao, H Doihara, Y Rai, J Horiguchi, N
Kohno, Y Fujiwara, Y Tokuda, J Watanabe, H Ilwata, H Ishiguro, Y Miyoshi, M

Matsubara, and M Kashiwaba

NHO Osaka National Hospital, Osaka, Japan; The Cancer Institute Hospital of JFCR,
Tokyo, Japan; Hyogo Cancer Center, Akashi, Japan; Okayama University Hospital,
Okayama, Japan; Sagara Hospital, Kagoshima, Japan; Gunma University, Maebashi,
Japan; Tokyo Medical University, Tokyo, Japan; National Cancer Center Central Hospital,
Tokyo, Japan; Tokai University, Isehara, Japan; Shizuoka Cancer Center, Sunto-gun,
Japan; Aichi Cancer Center, Nagoya, Japan; Kyoto University, Kyoto, Japan; Hyogo
College of Medicine, Nishinomiya, Japan; Chugai Pharmaceutical Co., Ltd., Tokyo, Japan;

Iwate Medical University, Morioka, Japan

Background: Trastuzumab emtansine (T-DM1) is an anti-human epidermal growth factor
receptor 2 (HER2) antibody-drug conjugate in development for the treatment of HER2-
positive recurrent, locally advanced or metastatic breast cancer (MBC). T-DM1 comprises
trastuzumab, DM1—a microtubule inhibitory cytotoxic agent derived from maytansine—and
the stable linker ([N-maleimidomethyl] cyclohexane-1-carboxylate) that conjugates DM1
and trastuzumab. A phase 1 study in Japanese patients determined a maximum tolerated
dose for T-DML1 of 3.6 mg/kg every 3 weeks (q3w), which was identical to that reported in
Western populations (TDM3569¢). Single-agent T-DM1 has demonstrated robust clinical
efficacy in Western phase 2 and phase 3 clinical studies (TDM4258g, TDM4374g and
EMILIA). Since the efficacy of T-DM1 in Japanese patients has not previously been
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investigated, this study examined the efficacy and safety of T-DM1 in Japanese patients
with pretreated HER2-positive MBC.

Methods: JO22997 is a phase 2, multicenter, single arm clinical study assessing the
efficacy and safety of single-agent T-DM1 given at 3.6 mg/kg 3w to patients with HER2-
positive MBC. Key eligibility criteria were prior treatment with trastuzumab and at least 1
chemotherapy, ECOG performance status (PS) of 2, and adequate organ function.
Patients were required to have target lesions according to the guidelines of the Response
Evaluation Criteria In Solid Tumors, v1.1. The primary objective of the study was to assess
the objective response rate (ORR) by independent review committee (IRC); secondary
objectives were progression-free survival (PFS), safety, and to obtain pharmacokinetic data

in Japanese patients.

Results: 73 patients received T-DM1. Median age was 58 years (range, 36—82 years); 61
(83.6%), 10 (13.7%), and 2 (2.7%) patients had ECOG PS of 0, 1, and 2, respectively; 39
(53.4%) patients had tumors that were estrogen receptor— and/or progesterone receptor—
positive. The median number of prior chemotherapy regimens for MBC was 3 (range, 1-8)
including lapatinib in 43 (58.9%) patients. Median duration of treatment with T-DM1 was
23.1 weeks (range, 0.1-63.3 weeks). The ORR by IRC was 38.4% (90% confidence
interval [CI], 28.8%—48.6%; partial response only), and clinical benefit rate (partial response
+ stable disease =224 weeks) was 45.2% (95% ClI, 33.5%—-57.3%). Median PFS by IRC was
5.6 months (95% CI, 4.6—8.2 months). The most frequently observed grade =3 adverse
events were thrombocytopenia (21.9%), increased aspartate aminotransferase (13.7%),
increased alanine aminotransferase (8.2%) and vomiting (5.5%). One patient (1.4%)
discontinued treatment due to thrombocytopenia. No patient received platelet transfusion.
Grade 3/4 hemorrhage was observed in one patient (1.4%). PK parameters for T-DM1 and

its metabolites were consistent with previous phase | results.

Conclusion: Single-agent T-DM1 has promising activity in Japanese patients with
previously treated HER2-positive MBC and was well tolerated. Although the incidence of
grade 3/4 thrombocytopenia tends to be higher than in Western studies, this was not

associated with clinically important manifestations. (JapicCTI-101277)

B4. Please provide a complete reference for Martin (2011) (Page 114 and Table 19).

The reference was omitted in error. The citation is: Clinical Advances in Hematology and
Oncology 10.2: 12-13. Millennium Medical Publishing, Inc. (Feb 2012)
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[S5-7] A Phase 2, Randomized, Open-Label, Study of Neratinib (HKI-272) vs Lapatinib
Plus Capecitabine for 2nd/3rd-Line Treatment of HER2+ Locally Advanced or
Metastatic Breast Cancer.

Martin M, Bonneterre J, Geyer, Jr CE, Ito Y, Ro J, Lang I, Kim S-B, Germa C, Vermette J, Vo Van
ML, Wang K, Wang K, Awada A. Hospital Universitario Gregorio Marafion, Madrid, Spain; Centre
Oscar Lambret, Lille, France; Allegheny Cancer Center, Pittsburgh, PA; The Cancer Institute
Hospital of JFCR, Tokyo, Japan; National Cancer Center, Goyang, Korea; National Institute of
Oncology, Budapest, Hungary; Asan Medical Center, Seoul, Korea; Pfizer Global Research and
Development, Paris, France; Pfizer Inc, Collegeville, PA; Bristol Meyers Squibb, Princeton, NJ;
Jules Bordet Institute, Brussels, Belgium

Background: Neratinib (N), an irreversible pan-tyrosine kinase inhibitor (TKI), with activity
against HER1, -2 and -4, has shown antitumor activity in patients (pts) with HER2+ breast
cancer (BC). Lapatinib (L), a reversible HER1 and -2 TKI is approved in combination with
capecitabine (C) for treatment of pts with HER2+ advanced or metastatic BC who had prior

therapy.

Materials and Methods: This phase 2, randomized, open-label study evaluated safety and
efficacy of N 240 mg/day vs L 1,250 mg/day plus C 2,000 mg/m?/day (14 days/21 day cycle)
in pts with HER2+ locally advanced or metastatic BC. Eligible pts had: <2 prior trastuzumab
regimens, prior taxane treatment, and no prior anthracycline treatment with cumulative
dose >400 mg/m?doxorubicin, >800 mg/m?epirubicin, or >equivalent dose of other
anthracycline. Primary endpoint was progression-free survival (PFS; investigator-assessed);
secondary endpoints included safety, overall survival (OS), objective response rate (ORR),
and clinical benefit rate (CBR; % pts with complete response, partial response, or stable
disease 224 wks). Tumor assessments were every 6 wks for the first 48 wks, then every 12
wks until progressive disease (PD; RECIST 1.0) or initiation of new anticancer therapy.
Results: Overall, 117 pts were randomized to N and 116 to L plus C (LC). Mean age (SD;
range) was 53.9 y (10.3; 28-79); 60% were White, 34% Asian, and 6% other. Prior
treatments included: trastuzumab (229 pts: 168 metastatic or locally advanced, 51 adjuvant,
10 neoadjuvant), taxanes (230 pts), and anthracycline (156 pts). Median treatment duration
(range) was 126.5 days (1-636) for N and 201 days (13-622) for LC. Median relative dose
intensity (actual/expected exposure) for N was 100%. As of data cutoff, 84% had
discontinued treatment; 65% from PD (N 63%, LC 67%), 9% for adverse events (AEs; N
7%, LC 11%). In the ITT cohort, for N and LC, respectively, median PFS (95% CI) was 4.5
mo (3.1-5.7) and 6.8 mo (5.9-8.2; P = 0.091; hazard ratio = 1.3 [95% CI, 1.0-1.8]); median
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B5.

B6.

OS (95% CI) was 19.4 mo (19.4-22.2; 41 deaths) and 19.0 mo (16.9-NA; 35 deaths; P =
0.180); ORR (95% CI) was 29% (21-38) and 41% (32-50; P = 0.067); CBR (95% CI) was
44% (35-54) and 64% (54-73; P = 0.003). Most common drug-related treatment-emergent
AEs (TEAEs; any grade) were diarrhea (N 84%, LC 67%), nausea (34%, 38%), palmar-
plantar erythrodysesthesia (PPE; 5%, 63%), and rash (18%, 34%); for grade =3, diarrhea
(28%, 10%) and PPE (0, 14%). Dose reductions/discontinuations from diarrhea occurred in
13/3 pts on N, and 15/7 pts on LC. Study deaths for N and LC, respectively, included: 36
pts (31%) and 32 pts (28%) from PD; 5 pts (4%) and 3 pts (3%) from AEs unrelated to
study drug.

Discussion: In this setting of pts less heavily pre-treated than in the pivotal LC trial, single
agent N demonstrated high anti-tumor activity (ORR 29%), confirming results from prior N
phase 2 trials. N alone did not appear to be as effective as LC. No unexpected TEAEs were
observed; N was well tolerated in pts with HER2+ locally advanced or metastatic BC; while
diarrhea was more frequent on N than LC, it was manageable with antidiarrheals and did

not lead to more treatment discontinuations.

Please clarify which definition of visceral disease (Page 20) was used in the
PFS subgroup analysis of the TH3RESA trial (Page 21, and Page 101, Figure
14).

The definition of visceral disease in TH3RESA is the same as the original definition in
EMILIA; namely, it was based solely on the investigator's judgement. For the PFS subgroup
analysis, the definition of "visceral disease" was based on data captured on the eCRF.
Presence of visceral disease was set to 'Y" if the investigator answered 'yes' to the question
'Is the condition currently present?' (where the condition was referring to "visceral
involvement by metastatic breast cancer") on the Targeted Medical History and Baseline
Conditions Log eCRF.

The analysis results as presented are based on this definition as described by the

investigator.

Please clarify whether the first two paragraphs on Page 55 (section 6.3.2)
refer only to EMILIA, or to both EMILIA and TH3RESA. If they refer only to
EMILIA, please provide the frequency of tumour assessments for TH3RESA.

The description in the submission, as follows, refers to the EMILIA study:

A hierarchical dynamic randomisation scheme was used to ensure an approximately equal

sample size for the two treatment arms 1) overall, 2) by world region (United States,
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Western Europe, other), and 3) within each of the four categories defined by the following
two prognostic factors, the number of prior chemotherapeutic regimens for unresectable,
locally advanced or metastatic disease (0-1 vs. > 1), and visceral vs non-visceral disease.
Patients with both visceral and non-visceral disease were considered as having visceral
disease.

Tumour assessments were conducted approximately every 6 weeks from the date of
randomisation or from Cycle 1 Day 1 (patients should have received their first dose of study
treatment no later than 5 days after randomisation), regardless of dose delays or dose
interruptions, until 6 weeks after investigator-assessed progression of disease (PD) or until
death, whichever occurred first. Patient-reported outcomes (PROs) as assessed by the
FACT-B (female patients only) and the DAS were completed every two-treatment cycles
until 6 weeks after PD.

The detail as outlined in the TH3RESA protocol is as follows:

Eligible patients were randomized in a 2:1 ratio to either trastuzumab emtansine at a dose
of 3.6 mg/kg given IV every 21 days or treatment of physician’s choice (TPC). A permuted
block randomization scheme was used to ensure an approximate 2:1 allocation of patients
to receive trastuzumab emtansine or TPC, with respect to the following stratification factors:
1) world region (United States, Western Europe, or Other); 2) number of prior regimens
(excluding single-agent hormones) for the treatment of metastatic or locally
advanced/recurrent unresectable disease (2-3 or > 3); and 3) presence of visceral disease

(any visceral disease vs. no visceral disease).

Tumor assessments were conducted every 6 weeks (+ 7 days) from the date of
randomization for the first 54 weeks and every 12 weeks (+ 7 days) thereafter, regardless of
dose delays or dose interruptions, until investigator-assessed PD, or death, whichever
occured first. More frequent tumor assessments were performed as clinically indicated.
PRO assessments were conducted before the administration of randomized study
treatment on the first day of every cycle until PD. Patients who discontinued from their
randomized study treatment for reasons other than PD continued to have any required
tumor assessments and PRO assessments completed every 6 weeks (+ 7 days) (or every
12 weeks [+ 7 days] after 54 weeks as indicated above) until PD. Once patients had
progressed, they were followed for survival approximately every 3 months. Subsequent
anti-cancer therapies were documented until study completion. Frequency, method, and
evaluation criteria of tumor assessments after crossover were done according to routine

clinical practice per investigator.
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C1.

C2.

Section C: Clarification on the indirect and mixed treatment comparisons

Priority question: The submission states in section 6.7.5, page 122, that ‘...
given where these treatments sit in relation to trastuzumab emtansine (T-DM1)
they would not inform the comparisons of interest and hence would not
change the results detailed However, trastuzumab plus vinorelbine is one of
the comparators for trastuzumab emtansine, and a comparison with
trastuzumab plus vinorelbine is possible only if the TH3RESA trial is included.
Please clarify why the network described in Figure 18, which includes
trastuzumab plus vinorelbine, was not used for this comparator or rerun the
analysis including trastuzumab plus vinorelbine as a comparator.

The TH3RESA study randomized patients to either trastuzumab emtansine or to a
treatment of “physicians choice”. This selection of alternative therapy was made after
randomization, there is no record of what therapy the patients randomized to trastuzumab

emtanisne would have received had they been randomized to the comparator arm.

As the choice of therapy is highly influenced by a patient’s characteristics (particularly
characteristics indicative of their prognosis) it is not possible to make an unbiased,
randomized comparison of trastuzumab emtansine and trastuzumab plus vinorelbine using
this study. Comparing the two arms equates to a comparison of the ITT population of those
randomized to trastuzumab emtansine to those selected to receive trastuzumab plus
vinorelbine in the comparator arm. Whilst this issue could have been avoided by having the
clinicians pre-specify the choice of alternative therapy (thereby allowing a comparison of
those who would have received trastuzumab plus vinorelbine in both arms) this is

unfortunately not the case.

As a result of the lack of randomized data capable of linking trastuzumab plus vinorelbine

into the network the TH3RESA study was not utilized in this manner.

In the broader context of this appraisal and the cost-effectiveness figures presented, whilst
it may be interesting to understand what impact this could have upon the network, this
appears to be a second order issue for the appraisal that has minimal consequence upon

the decision likely to be reached.

Priority question: From a Bayesian perspective, using a fixed-effect analysis
is not justifiable when there is insufficient sample data (i.e. studies) to
estimate the parameters. Ideally, the analysis should incorporate genuine
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prior beliefs about the parameters. In the absence of a formal elicitation
method, a suitable prior distribution representing reasonable prior beliefs
should be used. A prior distribution suggested in the Technical Supports
Documents by NICE’s Decision Support Unit is a HN(0, 0.322) distribution.
Predictive distributions of a randomly chosen study would have wider
confidence intervals reflecting heterogeneity between studies. Please rerun
the mixed treatment comparison using a random-effect analysis and use the
results of this analysis (joint posterior predictive distribution for a new study)
within the economic model.

Table 3 and Table 4 below provide the results of the MTC if utilizing a random-effects

analysis

Table 3: Relative effect of treatment Y compared to X for all possible treatment comparisons -

base-case analysis (excluding CEREBEL and MARTIN), calculated using random-effects Bayesian

analysis using stratified HRs

Direct and indirect Treatment Comparisons

(HR, 95%Cl)

X

Progression Free

Survival (PFS)

Overall Survival (OS)

Capecitabine + Lapatinib

T-DM1

0.69 (0.34-1.24)

0.72 (0.35-1.31)

Capecitabine+ Lapatinib

Capecitabine monotherapy

1.94 (0.90-3.65)

1.36 (0.66-2.50)

Capecitabine + Lapatinib

CapecitabineTrastuzumab

1.41 (0.45-3.37)

1.37 (0.46-3.21)

Capecitabine + Trastuzumab

Capecitabine Monotherapy

1.57 (0.72-3.01)

1.13 (0.52-2.17)

Capecitabine + Trastuzumab

T-DM1

0.63 (0.16-1.74)

0.67 (0.17-1.85)

CapecitabineTrastuzumab

Capecitabine + Lapatinib

0.71. (0.30-2.20)

0.73 (0.31-2.17)

Capecitabine monotherapy

T-DM1

0.32 (0.14-0.93)

0.47 (0.20-1.36)

Capecitabine monotherapy

Capecitabine+ Lapatinib

0.52 (0.27-1.11)

0.74 (0.40-1.52)

Capecitabine monotherapy

Capecitabine + Trastuzumab

0.63 (0.33-1.39)

0.88 (0.46-1.92)

Table 4: Relative effect of treatment Y compared to X for all possible treatment comparisons -

sensitivity analysis, calculated using random-effects Bayesian analysis using stratified HRs
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Bayesian Results for Sensitivity analysis
(HR, 95%Cl)

X

PFS

(O

Capecitabine + Lapatinib

T-DM1

0.69 (0.34-1.25)

0.72 (0.35-1.32)

Capecitabine+ Lapatinib

Capecitabine monotherapy

1.70 (0.92-2.88)

1.21 (0.66-2.04)

Capecitabine + Lapatinib

Capecitabine + Trastuzumab

1.03 (0.56-1.74)

1.01 (0.53-1.77)

Capecitabine+ Lapatinib

Neratinib

1.38 (0.65-2.58)

Not reported

Capecitabine + Trastuzumab

Capecitabine Monotherapy

1.72 (0.93-2.96)

1.25 (0.67-2.16)

Capecitabine + Trastuzumab

Capecitabine + Lapatinib

0.97 (0.57-1.79)

0.99 (0.56-1.89)

Capecitabine + Trastuzumab

T-DM1

0.72 (0.28-1.54)

0.78 (0.29-1.73)

Capecitabine monotherapy

T-DM1

0.36 (0.17-0.94)

0.53 (0.24-1.41)

Capecitabine monotherapy

Capecitabine + Lapatinib

0.59 (0.35-1.09)

0.83 (0.49-1.52)

Capecitabine monotherapy

Capecitabine + Trastuzumab

0.58 (0.34-1.08)

0.80 (0.46-1.49)

Neratinib

T-DM1

0.44 (0.19-1.30)

NA

Table 5 and Table 6 below contain the updated economic analysis results utilizing the

random effects mixed treatment comparison results.

Table 5: Increment analysis using the KM OS data and fitting a gamma tail from week 95 and 96 in

the lapatinib and capecitabine and trastuzumab emtansine arms respectively

Technologies Total Total | Total Incremental | Incremental | Incremental I(E/%?ALY

9 costs (E) | LYG | QALYs | costs (E) LYG QALYs .
gained)

Capecitabine | £11,850 | 1.61 0.89

Vinorelbine £16,518 1.61 0.89 £4,668 0.00 0.00 Dominated

Lapatinib

and £34,227 2.53 1.45 £17,709 0.92 0.57 £39,449

capecitabine

Trastuzumab

and £35,784 2.24 1.28 £1,557 -0.29 -0.17 Dominated

capecitabine

Trastuzumab

and £36,662 2.24 1.28 £878 -0.29 -0.17 Dominated

vinorelbine

Trastuzumab | 011 506 | 316 | 1.01 £74,565 0.92 0.63 £167,253

emtansine

Table 6: Revised cost-effectiveness analysis vs capecitabine

Technologies Total Total | Total Incremental | Incremental | Incremental I(EI%TALY
9 costs (E) | LYG | QALYs | costs (E) LYG QALYs gained)

Capecitabine | £11,850 | 1.61 0.89
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C3.

C4.

Trastuzumab

. ‘£111,226‘ 3.16 ‘ 191 ‘ £99,376 ‘ 1.55 ‘ 1.03 ‘ £96,707 ‘
emtansine

The assessment of proportional hazards in the submission is based on
observed data only. Is there any reason a priori to believe that the treatment
effect is constant over the lifetime of patients during both the observed and
unobserved follow-up periods? Please present supporting evidence where
possible.

This is an extremely challenging question and one that lies at the heart of all economic
modelling of incomplete data and the application of all mixed treatment comparisons within

economic models based upon incomplete data.

It can be hypothesized that the treatment effect observed continues after the observed
period (it has been observed in the existing data so why wouldn’t it continue in future?), it
can be hypothesized that the treatment effect doesn’t continue and the hazard ratio after
the observed data becomes 1, it could be argued that the treatment effect may improve
after the observed data (perhaps there is a patient subgroup with better prognosis who are
more responsive to treatment?) or even that the hazard would become higher than 1 and

that the survival curves would come together over time.

Each of these scenarios is a potential a priori hypothesis, each would have an impact upon
the validity of assuming proportionality of hazards for the purposes of a mixed treatment
comparison and each would have an impact upon the estimated cost-effectiveness of

trastuzumab emtansine.

What is of prime importance is the impact variation in this assumption has upon the
Committee’s decision. On pages 214 to 216 of the submission the use of a worsening
treatment effect over time was tested. In this scenario a hazard ratio of 1 was applied after
95 weeks. With this alternative extrapolation the final ICER compared to capecitabine
increased to £153,319.

Given the magnitude of the ICERs presented it is our view that this is likely to be a second

order issue — there is uncertainty present but this is not of consequence to the decision.

Although inconsistency could not be assessed for all interventions (Section
6.7.7, page 125), in addition to the discussion on page 128 about the
differences in baseline characteristics between studies, please discuss the
imbalance in baseline characteristics between treatment arms and the impact
that any imbalance is expected to have on treatment effects.
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C5.

As each of the studies included in the network was a randomized study, or a stratified
subgroup within a larger randomized study, it is expected that baseline characteristics

would be balanced between arms.

The submission states on page 114 that “For the purpose of the current
analyses we used, for the indirect comparison the one that excluded cross-
over patients from the analysis (HR [95% CI]: 0.78 [0.62 — 0.97]; p=0.02)” (also
page 130). However, the intention-to-treat results are used from the other
trials included in the analysis, although cross-over may have occurred in
those trials. If it is not possible to adjust for cross-over consistently between
trials, please present the analysis using the intention-to-treat results from the
T-DML1 trial instead of the results adjusted for cross-over.

Neither the EMILIA trial nor other trials, with the exception of EGF100151 had cross-over.
Therefore, for all trials except for EGF100151 trial ITT HRs were used. For EGF100151 we

used only the HR imputed before cross-over (and not the ITT HR).

Section D: Clarification on cost-effectiveness data

D1.

D2.

Priority question: Please provide the Excel spreadsheet referenced within the
model for the PFS and OS parameters.
Please find attached the excel spreadsheets containing the estimated PFS and OS

parameters.

Priority question: Please clarify why the Kaplan—Meier data were used directly
to model PFS but not OS within the base-case analysis, and comment on the
likely impact on the ICER if the same approach was used for OS and PFS.
Also, please clarify why only the gamma and Weibull distributions were
compared with the Munich registry data in Figure 36 when the log-logistic and
log-normal distributions gave lower AICs than the Weibull. Please include the
log-logistic and log-normal distributions within the figure and confirm
whether the gamma distribution remains preferable.

A range of parametric distributions (log normal, gamma, log-logistic, Weibull, exponential)
were tested and applied to the KM PFS data within the model. However the resulting PFS
curves all had a poor visual fit to the data (pages 167 to 169 of the submission depict the
log normal which had the most favourable AIC and BIC results and the exponential which
had the least favourable AIC and BIC results but may have been plausible based on

inspection of the cumulative hazard plots).

In contrast when parametric functions were fitted to the KM OS data the log logistic and

gamma distributions provided a strong visual fit to the data (pages 174 to 175). Using the
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KM data up until 95 weeks in the lapatinib and capecitabine arm and 96 weeks in the
tratuzumab emtansine arm (the respective points at which the slope of the hazards in each
appear to increase again) and fitting a gamma function thereafter has little impact on the

ICERSs. The results of the incremental analysis are shown in Table 5.

Table 7: Incremental analysis using the KM OS data and fitting a gamma tail from week 95 and 96 in
the lapatinib and capecitabine and trastuzumab emtansine arms respectively

Technologies Total Total | Total Incremental | Incremental | Incremental I(E/%?ALY
9 costs (E) | LYG | QALYs | costs (E) LYG QALYs .

gained)

Capecitabine | £13,163 | 1.87 1.03

Vinorelbine £18,864 1.87 1.03 £5,701 0.00 0.00 Dominated

Lapatinib

and £34,261 2.56 1.47 £15,397 0.70 0.44 £48,145

capecitabine

Trastuzumab

and £37,618 2.27 1.31 £3,357 -0.29 -0.16 Dominated

capecitabine

Trastuzumab

and £39,036 2.27 1.31 £1,418 -0.29 -0.16 Dominated

vinorelbine

Trastuzumab | o)1) 5c6 | 300 | 1.03 £72,220 0.93 0.62 £167,040

emtansine

Although having a higher AIC than the log logistic and log normal functions, the Weibull was
chosen on the basis of having a good visual fit to the data. At an independent advisory
board one health economist who is a member of an ERG noted that the KM OS data
appear to be increasing monotonically and a Weibull function may provide a good fit to the
data.
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The log logistic fit to the EMILIA data was validated against the Munich registry and
included in the initial submission and subsequently rejected (see Figure 37 and explanation

on page 178).

The log normal fit to the EMILIA data is provided in Figure 1. As with the log logistic
distribution, it does not provide the most convincing fit to the data with respect to of the
shapes of the curves, when compared to the Munich registry and further, it leads to
implausible results. Overall survival at ten years is predicted to be greater for trastuzumab
emtansine (9.7%) as compared to the Munich registry (5.6%) and approximately the same
(5.5%) for lapatinib and capecitabine; a highly implausible outcome given the majority of
EMILIA patients have already had one or more lines of therapy as opposed to the Munich
registry where overall survival is imputed with the inclusion of the patient’s first line

treatment and progression before moving onto subsequent treatments.

All things considered, the gamma distribution is therefore still regarded to be the most
appropriate fit for the EMILIA OS data.

Figure 1: Log normal EMILIA OS extrapolation versus Munich registry

% Event Free

----.-....-‘...' -------
Time in months

D3. Priority question: Please amend the cost of trastuzumab emtansine and
trastuzumab both within the economic model and within the budget impact
calculations to resolve the following issues:

a. The average weight of a person is used. When wastage is included this will lead to
inaccuracies in the calculation of total cost since it does not consider the variation in
weight between people and the impact of this upon vial usage. For example, for
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DA4.

individuals weighing 75kg rather than 70.1kg two 160mg vials would be required
rather than one 160mg and one 100mg vial. The same limitation also applies to the
calculation of the trastuzumab vials.

We accept this is a limitation of the analysis presented. Depending on the weight chosen
and how close this lies to an ‘efficient’ administration (i.e. one requiring full vials and leaving
none wasted) the model may give an overestimate or underestimate of the true ICER
associated with introduction of trastuzumab emtansine. A more accurate estimate of the
ICER could be derived via application of a weight distribution within the model, however

give the magnitude of the base-case ICERSs this appears to be a second order issue.

b. The formula used to calculate the number of 100mg and 160mg vials to be used per
person according to their weight does not minimise the cost of the vials. For
example, if a person’s weight was 75kg rather than 70.1kg, the present formula
would estimate that one 160mg vial and two 100mg vials should be used, whilst two
160mg vials would provide sufficient dosage at the lowest cost.

You are correct. If intending to change the weight in the model it would be necessary to
change this formula in order to estimate the least costly combination of vials. In the case of
a 75kg patient the least costly combination would be 3x100mg vials rather than 2x160mg
vials.

c. Inthe base case, it would be preferable to use the actual dose (including wastage)
rather than the planned dose.

Actual treatment dose including wastage was explored as a sensitivity analysis on page

228 of the submission and had minimal impact on the ICER.

Priority question: Since lapatinib plus capecitabine is neither strongly or
extendedly dominated by the other interventions, it should not be removed
from the incremental analysis and the derivation of the efficiency frontier.
Thus, trastuzumab emtansine should be compared with lapatinib plus
capecitabine rather than capecitabine within the incremental analysis. Please
recalculate the ICERs (with the identification of interventions that are
dominated and the inclusion of lapatinib and capecitabine).

The revised results of the incremental analysis are shown in Table 6.

Table 8: Revised incremental cost-effectiveness analysis results

Technologies Total Total | Total Incremental | Incremental | Incremental I((E:/E;ALY

9 costs () | LYG | QALYs | costs (£) LYG QALYs .
gained)

Capecitabine | £13,173 | 1.87 1.03

Vinorelbine £18,874 | 1.87 1.03 £5,701 0.00 0.00 Dominated

Lapatinib

and £34,170 2.53 1.45 £15,296 0.66 0.42 £49,798

capecitabine

;;‘stzumab £37,629 | 227 | 131 £3,459 -0.26 -0.14 Dominated
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D5.

D6.

capecitabine

Trastuzumab
and £39,047 2.27 1.31 £1,418 -0.26 -0.14 Dominated
vinorelbine

Trastuzumab

. £111,162 | 3.16 191 £72,115 0.89 0.60 £167,236
emtansine

The comparison of lapatinib in combination with capecitabine compared to capecitabine
alone results in an ICER above the range typically considered acceptable by NICE
(£49,798/QALY gained) Further trastuzumab in combination with either capecitabine or
vinorelbine is dominated by lapatinib and capecitabine. The efficiency frontier therefore still
consists of capecitabine alone and capecitabine should be the primary comprator for

trastuzumab emtansine resulting in an ICER of £111,095 as shown below.

Table 9: Revised final cost-effectiveness analysis results

. Total Total | Total Incremental | Incremental | Incremental ICER
Technologies | ot (£) | LYG | QALYs | costs (£) LYG QALYs ézi%\'a)\(
Capecitabine | £13,173 | 1.87 1.03
Trastuzumab | £117 167 | 316 | 1.01 £97,989 1.29 0.88 £111,095
emtansine

Please present the probabilistic results rather than the deterministic results
for the base-case analysis, and provide 95% confidence intervals around the
probabilistic ICERSs.

Due to the volume of questions asked and extremely short time frame provided for
response (35 questions to be answered in 10 working days) it was necessary to prioritize
the questions asked. This question was assumed to be low priority given the magnitude of
the deterministic base-case ICERs and so has not been answered. If the Committee would

find this information valuable we would be happy to provide it in response to consultation.

For the PFS hybrid Kaplan—-Meier model, there is no justification for using a
log-normal distribution to represent the tail of the survivor function other than
it provides the best fit to the observed data. Please justify the use of the log-
normal distribution to represent the tail of the survivor function.
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D7.

D8.

This is the only justification. However given that the other extrapolations provided a
statistically worse fit to the observed data and were not visually good fits either, it seemed
unreasonable to use these versus the log normal distribution. Further, the extrapolation of
PFS is not a major driver of the cost-effectiveness results (in contrast to OS) and hence
varying the tail of the survivor function with alternative distributions has little impact. This
was explored as a sensitivity analysis and results presented in Table 52 on page 223 of the

submission.

The submission states on page 182 that ‘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’. Please clarify whether this means that in their clinical opinion the
progression-free survival and overall survival predicted by the log-normal
extrapolation of the Kaplan-Meier and the Gamma fit, respectively, were
reasonable.

Clinical experts in conjunction with two health economists (one a NICE committee member
and the other a member of an ERG) were presented with the KM PFS and OS data and
then a range of potential extrapolations, including piecewise analyses. Feedback was that
whilst piecewise fits looked reasonable, simply fitting parametric distributions seemed
equally plausible. In particular, regarding the OS data, it was noted that the hazard was
increasing monotonically and therefore a Weibull or another suitable parametric distribution
that accounts for this, might be reasonable. Further it was noted that given the indirect
treatment comparison (ITC) was conducted using hazard ratios, piecewise analyses for
both PFS and OS would violate the assumption of proportional hazards and hence might

lead to inconsistencies within the ITC.

This advice was therefore considered alongside the analysis as presented in the
submission (section 7.3 page 162 to page 182) when deciding on the extrapolations for
PFS and OS.

Please provide figures showing the PFS and OS curves predicted by the
model for each comparator.

Figure 2: Trastzumab emtansine versus Tratuzumab & Capecitabine modelled PFS and OS curves
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Figure 4: Trastzumab emtansine versus Capecitabine modelled PFS and OS curves
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Figure 5: Trastzumab emtansine versus Vinorelbine modelled PES and OS curves
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Please provide base-case results using a 15-year time horizon given that up

horizon of 10 years.

to 3% of patients are alive at 10 years in the current analysis that uses a time
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D11.

The results using a 15 year time horizon are presented in Table 10 and Table 11 below.

Table 10: Cost-effectiveness results with 15 year time horizon

Technolodies Total Total | Total Incremental | Incremental | Incremental I(EIEITALY
9 costs (£) | LYG QALYs | costs (£) LYG QALYs gained)

Capecitabine £13,183 | 1.87 1.03

Vinorelbine £18,888 1.87 1.03 £5,705 0.00 0.00 Dominated

Lapatinib and

oo £34,339 2.56 1.47 £15,451 0.68 0.43 £48,817
capecitabine

Trastuzumab
and £37,757 2.28 1.32 £3,418 -0.27 -0.15 Dominated
capecitabine

Trastuzumab
and £36,188 2.28 1.32 -£1,569 -0.27 -0.15 Dominated
vinorelbine

Trastuzumab

. £112,216 | 3.24 1.95 £76,028 0.95 0.63 £160,070
emtansine

Table 11: Final cost-effectiveness results with 15 year time horizon

Technologies Total Total | Total Incremental | Increment Increment I(E/%?ALY
9 costs () | LYG | QALYs | costs (£) al LYG al QALYs .
gained)
o £13,183 | 1.87 | 1.03
Capecitabine
Trastuzumab £112,216 | 3.24 1.95 £99,033 1.37 0.92 £107,657
emtansine

Please include other-cause mortality within the model or comment on why it
was not included.

Overall survival within the model is taken from the EMILIA trial where the definition of event
‘death’ was all cause mortality. In essence, the overall survival curve should account for

death for other causes.

Within the submission and the Model Inputs sheet of the model, age is
specified as 52.7, whilst in the operationalised model age 47 was used to
calculate utilities. Please clarify whether an age of 52.7 (rather than 47) should
have been used to calculate utilities, and if so please present results using
this value.

The age used to calculate is intended to be 47. This is because the age variable in the
utilities model refers to the average age of the one hundred members of the general public
who were interviewed to elicit utilities for metastatic breast cancer (Lloyd, 2006 — clarified
via personal commnuction with author). This was referred to on page 191 of the
submission; “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
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D13.

D14.

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.”

Within the post-progression state, patients are allocated to no treatment
(52%), 19 weeks of treatment (36%) or 38 weeks of treatment (12%) depending
upon their line of therapy, and they stay in the state for approximately 1.5 - 2
years (depending upon treatment within the PFS state). This implies that
patients remain alive but not on treatment for over a year. Please comment on
the appropriateness of this assumption or increase the weekly cost to include
longer term treatment within this state.

The assumption of 19 weeks of treatment was based on the best available evidence.
Cameron et al (2008) showed that patients with metastatic breast cancer whose disease
had progressed following treatment with trastuzumab were treated with capecitabine for an
average 4.3 months (19 weeks). However it is recognised that, given that some patients
have had more previous lines of treatment than others in the EMILIA study, an average
length of time on post-progression treatment of 4.3 months is subject to an uncertainty. The
length of time on post-progression treatment was therefore explored as a sensitivity
analysis. When the length of time on post-progression treatment was doubled to 8.6
months, there was no substantial impact on the final ICER (£111,737 on page 228 of the

submission).

Within the Model Inputs spreadsheet, cells E131 and E132 are defined as the
Duration of Treatment for AEs in weeks for T-DM1 and lapatinib plus
capecitabine respectively. However, the values within these cells are 18,144
and 15,377 respectively. Please justify the use of these values which feed into
the calculation of the cost of adverse events per patient week in the model.

These numbers reflect the exposure time. In other words, it is the total time at risk of an

adverse event. So, rate of AE = no. of events / total time at risk.

Page 185 of the submission states that ‘Only adverse events with over 2%
incidence in either treatment arm of EMILIA were assumed to have resource
use and quality of life impact’; however within the model adverse events are
included only if there is over 2% incidence overall within EMILIA (i.e. pooled
over both arms). In addition, the model assumes a 2% incidence of grade 3 or
4 adverse events rather than a 2% incidence of grade 3 and 4 adverse events.
Please amend so that the model and submission are consistent.

The model incorporates adverse events from each arm independently. All grade 3 and

above adverse events that had at least a 2% incidence were accounted for.
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D16.

D17.

There are a number of assumptions around the costs and utilities associated
with adverse events. Please provide a one-way sensitivity analysis around the
costs and utilities associated with adverse events.

The costs of adverse events make up a very small fraction of the overall mean treatment
cost for each intervention (~1%) and so one way sensitivity analyses of these costs would
not have a substantial impact on the ICERs.

Regarding the (dis)utilities associated with adverse events, one way sensitivity analyses
were conducted and presented around all utility values used in the model within a range of
+/- 0.2 of the base case value. Varying the (dis)utilities associated with adverse events
would not result in overall utility values outside of the ranges already presented in the

sensitivity analyses.

Please provide values and justification for the probabilistic sensitivity
analysis parameters used in addition to the type of distribution. For the
probabilistic costs of adverse events, some of the lower bounds used to
calculate the standard error are the mean multiplied by 0.8 whilst others are
the mean multiplied by 0.5; please clarify the reason for this?

Due to the volume of questions asked and extremely short time frame provided for
response (35 questions to be answered in 10 working days) it was necessary to prioritize
the questions asked. This question was assumed to be low priority given the magnitude of
the deterministic base-case ICERs and so has not been answered. If the Committee would

find this information valuable we would be happy to provide it in response to consultation.

The cost-effectiveness acceptability curve (CEAC) should detail the
probability of each intervention being the most cost-effective, and therefore
the individual probabilities should total 100%. Please correct the CEAC to
consider all the interventions simultaneously.

Figure 6: Cost-effectiveness acceptability curve
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D18. Please present a tornado diagram for the one-way sensitivity analyses, where
the parameters are ordered (from highest to lowest) by their impact on the
ICER.

Figure 7: Tornado diagram
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D19. Please explain why vinorelbine was not included in Table 24 on page 156.

This is an error. No comparators were included in the search for cost-effectiveness studies

since the intervention of interest was trastuzumab emtansine.

Appendix
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Update to pooled safety analysis, trastuzumab emtansine investigator’s brochure December
2013

Clinical Safety

Pooled analyses

* The pooled safety data from 884 patients with MBC receiving single-agent
trastuzumab emtansine were updated based on a clinical cut-off date of 31 July
2012.

* The pooled safety data from 87 patients with MBC receiving trastuzumab emtansine
plus pertuzumab were updated, based on a clinical cut-off date of 30 September
2013.

CLINICAL SAFETY

MBC

The safety profile of trastuzumab emtansine as a single agent has been evaluated
based on data from 884 patients with MBC receiving trastuzumab emtansine at the
proposed dose of 3.6 mg/kg IV g3w, with a clinical cut-off date of 31 July 2012. Pooled
data are included from patients receiving single-agent trastuzumab emtansine at a dose
of 3.6 mg/kg in Studies TDM3569g, TDM4258g, TDM4374g, TDM44509/B0O21976,
TDM4688g and TDM43709/B0O21977.

In addition pooled safety data from patients receiving trastuzumab emtansine in

combination with pertuzumab in two studies, for which the primary analysis has been
performed, (TDM4688g and TDM4373g/B0O22495) are presented. Patients still benefiting from
treatment at the completion of any of these studies were allowed to

continue treatment in the open-label extension study TDM4529g/B025430, and these

data are also included in the pooled analyses (data cut-off date: 30 September 2013).

Trastuzumab Emtansine in Metastatic Breast Cancer:
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Overview of Adverse Events

The safety profile of single-agent trastuzumab emtansine is derived from a pooled

analysis of 884 patients treated at a dose of 3.6 mg/kg g3w in six studies, as follows:

* TDM3569g: 15 patients

* TDM4258g: 112 patients

* TDM43749g: 110 patients

» TDM4688g: 51 patients from the single-agent phase of the study
TDM4450g9/B0O21976: 69 patients who were randomized to receive trastuzumab
emtansine in the first line setting, plus 37 patients who crossed over from the control
arm to receive second line trastuzumab emtansine.

» TDM43709/B0O21977: 490 patients

The analyses include the follow-up data for all patients from these studies who continued
to receive treatment in the extension study (TDM45299/B025430).

The safety profile of trastuzumab emtansine in combination with pertuzumab is derived
from a pooled analysis of data from the primary analyses of Study TDM4373g/B0O22495
(N=67) and a subset of patients from Study TDM4688g (N=20), including follow-up data
for any patients continuing to receive treatment in the extension study
(TDM45299/B0O25430).

An overview of the safety of trastuzumab emtansine given alone, and in combination

with pertuzumab for MBC is shown in Table 8.

Table 8 Overview of the Safety of Trastuzumab Emtansine Alone or in

Combination with Pertuzumab in Patients with HER2-Positive MBC
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Table 8 Overview of the Safety of Trastuzumab Emtansine Alone or in
Combination with Pertuzumab in Patients with HER2-Positive

MBC
T-DM1 T-DM1 +
Pertuzumab
Type of Event N=884 N=87
AEs leading to death 12 (1.4%) 1(1.1%)
SAE 175 (19.8%) 28 (32.2%)
Grade =3 AE 398 (45.0%) 52 (59.8%)
AEs leading to discontinuation of study drug 62 (7.0%) 18 (20.7%)

2013,

A summary of common AEs (occurring with an incidence of 2 20% in either treatment

group) is provided in Table 9.

Cut-off dates for pooled analyses: T-DM1 = 31 July 2012; T-DM1 + pertuzumab = 30 September
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Table9 Common Adverse Events in Studies of Trastuzumab Emtansine
Alone or in Combination with Pertuzumab in Patients with HER2-
Positive MBC

T-DM1 T-DM1 +
Pertuzumab
Common Adverse Events” N=884 N=87
BODY SYSTEM
Preferred Term
GENERAL DISORDERS AND ADMINISTRATION SITE
CONDITIONS
Fatigue 410 (46.4%) 46 (52.9%)
Pyrexia 209 (23.8%) 23 (26.4%)
Chills 95 (10.7%) 22 (25.3%)
GASTROINTESTINAL DISORDERS
Nausea 380 (43.0%) 37 (42.5%)
Constipation 234 (26.5%) 23 (26.4%)
Vomiting 185 (20.9%) 24 (27.6%)
Diarrhea 188 (21.3%) 31 (35.6%)
NERVOUS SYSTEM DISORDERS
Headache 260 (29.4%) 20 (23.0%)
Dysgeusia 70 (7.9%) 18 (20.7%)
RESPIRATORY, THORACIC. AND MEDIASTINAL
DISORDERS
Epistaxis 223 (25.2%) 22 (25.3%)
Cough 181 (20.5%) 29 (33.3%)
Dyspnea 131 (14.8%) 20 (23.0%)
METABOLISM AND NUTRITION DISCRDERS
Decreased appetite 202 (22.9%) 27 (31.0%)
BLOOD AND LYMPHATIC SYSTEM DISORDERS
Thrombocytopenia 262 (29.6%) 24 (27.6%)
INVESTIGATIONS
Aspartate aminotransferase increased 208 (23.5%) 23 (26.4%)
Alanine aminotransferase increased 139 (15.7%) 20 (23.0%)
MUSCULOSKELETAL AND CONNECTIVE TISSUE
DISORDERS
Arthralgia 178 (20.1%) 15 (17.2%)
PSYCHIATRIC DISORDERS
Insomnia 105 (11.9%) 18 (20.7%)
SKIN AND SUBCUTANEOQUS TISSUE DISORDERS
Rash 115 (13.0%) 19 (21.8%)

* Individual AEs with an incidence of > 20% in at least one pooled group are shown.

Single-agent Trastuzumab Emtansine

The most common AEs associated with single-agent trastuzumab emtansine (in = 25% of
patients) were fatigue (46.4%), nausea (43.0%), thrombocytopenia (29.6%), headache
(29.4%), constipation (26.5%) and epistaxis (25.2%). The vast majority of these events
were Grade 1 or 2 in intensity. The most common Grade = 3 AEs (occurring in more

than 2% of patients) were thrombocytopenia (10.7%), increased AST (4.3%), fatigue
(3.2%), increased ALT (3.1%), hypokalemia (2.9%) and anemia (2.9%). Sixty-two
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patients (7.0%) experienced AEs which resulted in their trastuzumab emtansine
treatment being discontinued: the most common AEs leading to discontinuation were
blood and lymphatic system disorders (primarily thrombocytopenia [1.5%] and
investigations (increased AST [0.8%)] and increased ALT [0.5%]).

Trastuzumab Emtansine plus Pertuzumab

The most common AEs were fatigue (52.9%), nausea (42.5%), diarrhea (35.6%), cough
(33.3%) and decreased appetite (31.0%), with most of these events being Grade 1 or 2.
The most common Grade = 3 AEs (occurring in more than two patients [2.5%]) were
fatigue (11.5%), thrombocytopenia (10.3%), increased AST (9.2%), dyspnea (9.2%),
increased ALT (6.9%), anemia (5.7%), cellulitis (4.6%), peripheral sensory neuropathy
(4.6%), hypokalemia (4.6%), pleural effusion (3.4%) and pneumonia (3.4%). Eighteen
patients (20.7%) experienced AEs which resulted in their trastuzumab emtansine
treatment being discontinued; apart from fatigue (in four patients [4.6%]) and increased
AST (in two patients [2.3%]) all AEs leading to treatment discontinuation were singular

occurrences.

Serious Adverse Events and Deaths

Single-agent Trastuzumab Emtansine

In the pooled analyses (cut-off date 31 July 2012) a total of 171 patients (19.3%)
experienced a SAE during treatment with single-agent trastuzumab emtansine. Serious
adverse events were reported across a number of body systems, with no single
predominant event. SAEs recorded by more than 5 patients (ie, >0.5%) were
pneumonia (1.7%), pyrexia (1.4%), cellulitis (1.1%), vomiting, thrombocytopenia (each in
0.9%); convulsion, dyspnea (each occurring in 0.8%); abdominal pain, sepsis, back pain

(each occurring in 0.7%) and pleural effusion (0.6%).

Based on the pooled analyses, 12 patients receiving single-agent trastuzumab
emtansine had AEs on study or within 30 days of their last trastuzumab emtansine
treatment that led to death (see Table 8). The reported preferred terms were hepatic
failure, hepatic function abnormal, bacterial sepsis, pneumonia [2 deaths], metabolic
encephalopathy, respiratory failure [2 deaths], interstitial lung disease, neutropenic
sepsis, and hepatic failure and encephalopathy (both in same patient), and sudden
death. Of these, six patients had AEs (hepatic failure, hepatic function abnormal,
bacterial sepsis, metabolic encephalopathy, neutropenic sepsis, hepatic failure and

encephalopathy [same patient]) that were considered by the investigator to be related to
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trastuzumab emtansine treatment.

Trastuzumab Emtansine plus Pertuzumab

Serious adverse events were recorded for 28 patients (32.2%) during treatment with
trastuzumab emtansine plus pertuzumab. The majority of these events were singular
occurrences. SAEs recorded by more than one patient (ie, > 1%) included: dyspnea
(4.6%), pleural effusion, cellulitis, pneumonia (each occurring in 3.4% of patients),
anemia, abdominal pain, nausea, vomiting and pyrexia (each occurring in 2.3% of
patients). One patient in Study TDM4373g/B0O22495 died as a result of an AE

(pneumonia) following treatment with trastuzumab emtansine plus pertuzumab.

Additional AEs leading to Death in MBC

AEs leading to death which occurred either after the data cut off for analyses, or in
studies not included in either pooled population, were not captured in the pooled
analyses. The following additional AEs leading to death, assessed by the investigator to
be related to trastuzumab emtansine treatment, have been reported into the safety
database in studies in MBC, up to a clinical cut-off date of 30 September 2013: hepatic
encephalopathy, neutropenic sepsis, subarachnoid hemorrhage, pneumonitis, death of
unknown cause, pneumonitis, pneumonia, hepatotoxicity, multi-organ failure, acute renal

failure, pneumonitis and respiratory failure.

In addition to the two fatal events of subarachnoid hemorrhage described, there have been seven
further fatal hemorrhagic events reported in patients with MBC receiving trastuzumab emtansine in
clinical trials (Studies TDM49979/B0O25734, TDM4788g/B022589, MO28231,
TDM46529/G001355, and TDM4884g/ML01356). None of the additional seven cases in the MBC
trials were considered by the investigator to have a relationship to trastuzumab emtansine
treatment, all had significant contributing medical conditions, such as underlying malignancy (eg,
brain metastasis) and in some cases the patients were also receiving anticoagulation therapy.
However a contributory role for trastuzumab emtansine cannot be excluded, as a decrease in
platelet count was reported at the time of the event in five cases (in 2 cases, platelet counts were

not reported). The majority (78%) of the fatalities were due to hemorrhagic events in the CNS.
Selected Adverse Events for Additional Analysis
The following types of events have been selected by the Sponsor for additional analysis,

due to their observed frequency and/or clinical relevance: thrombocytopenia,

hepatotoxicity (including increases in serum AST or ALT, and NRH of the liver),
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peripheral neuropathy, infusion-related reactions/hypersensitivity, cardiac toxicity (left
ventricular dysfunction), and pulmonary toxicity (cases of ILD, such as pneumonitis). An
overview of these events (based on pooling of relevant preferred terms defined by the
Sponsor) during treatment with trastuzumab emtansine as a single agent and in

combination with pertuzumab is shown in Table 10.

Thrombocytopenia was the primary dose limiting toxicity in the dose-range finding studies.

Approximately 30% of patients experienced thrombocytopenia (including decreased
platelet count) during treatment with trastuzumab emtansine as a single agent or in
combination with pertuzumab, with around 12% of cases being Grade = 3. Declines in
platelet counts were mostly transient; and levels generally recovered to baseline by Day
1 of the subsequent cycle. Less than 2% of patients had trastuzumab emtansine
treatment withdrawn as a result of thrombocytopenia. A total of 36.5% of patients treated
with single-agent trastuzumab emtansine had a hemorrhagic (ie, bleeding) event. The
vast majority of these AEs were Grade 1-2 (principally epistaxis); a total of 2.0% of
patients had a Grade = 3 event. A total of 40.2% of patients treated with trastuzumab
emtansine plus pertuzumab had a hemorrhagic AE, of whom 5.7% had a Grade = 3

event.

Approximately one third of patients treated with trastuzumab emtansine had
hepatotoxicity, most commonly asymptomatic increases in AST, ALT, alkaline
phosphatase and bilirubin. Grade = 3 events were recorded by 9.2% of patients
following trastuzumab emtansine alone and 14.9% of patients following combined
treatment with pertuzumab. Across both pooled analyses trastuzumab emtansine
treatment was discontinued in 2.0%-3.4% of patients as a result of hepatotoxicity.
Peripheral neuropathy has been observed in association with maytansine treatment. In
the pooled analyses, approximately one third of patients treated with trastuzumab
emtansine experienced peripheral neuropathy-related AEs. The majority of cases were
Grade 1 or 2. Across both populations, two patients had SAEs, and five patients had

AEs leading to treatment discontinuation.

Infusion-associated/hypersensitivity reactions were reported in less than 8% of patients,
and most commonly occurred following the first trastuzumab emtansine infusion. These
were mostly Grade 1 or 2 and occurred infrequently with subsequent infusions.

Given the known adverse effect of trastuzumab on cardiac function, manifesting as CHF

and decreases in left ventricular ejection fraction (LVEF), the incidence of cardiac
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dysfunction associated with the use of trastuzumab emtansine is being closely monitored. Two

patients had trastuzumab emtansine treatment withdrawn due to

decreased ejection fraction. A total of 16 patients (1.8%) treated with single-agent

trastuzumab emtansine recorded an asymptomatic decrease from baseline LVEF of at
least 15% concomitant with LVEF < 50%. The overall incidence of cardiac dysfunction
observed was low (1.5% for single-agent treatment, 3.4% for combined treatment with

pertuzumab).

Table 10 Overview of Selected Adverse Events for Trastuzumab
Emtansine Alone or in Combination with Pertuzumab, in Patients

with HER2-Positive MBC

No (%) of Patients with Selected AE
AE Leading to

Type of Event Any Grade = 3 SAE Withdrawal
T-DM1 (N=

Thrombocytopenia 285 (32.2%) 105 (11.9%) 8(0.9%) 15 (1.7%)

Hemorrhage 323 (36.5%) 18 (2.0%) 14 (1.6%) -

Hepatotoxicity 92 (33. 20%) 81 (9.2%) 10 (1.1%) 18 (2.0%)

Peripheral neuropathy 257 (29.1%) 22 (2.5%) 2 (0.2%) 4 (0.5%)

Infusion reactions/ 61 (6.9%) 1(0.1%) 2 (0.2%) 1(0.1%)

hypersensitivity

Cardiac dysfunction 14 (1.6%) 2(0.2%) - 2(0.2%)

Pneumonitis/ILD 10 (1.1%) 3(0.3%) 3(0.3%) 4 (0.5%)
T-DM1 + Pertuzumab (N=87)

Thrombocytopenia 25 (28.7%) 9(10.3%) 1(1.1%) -

Hemorrhage 35 (40.2%) 5(5.7%) 5(5.7%) 4 (4.6%)

Hepatotoxicity 28 (32.2%) 13 (14.9%) 2(2.3%) 3(3.4%)

Peripheral neuropathy 29 (33.3%) 5(5.7%) - 1(1.1%)

Infusion reactions 3(3.4%) - - -

Cardiac dysfunction 3(3.4%) 1(1.1%) - 1(1.1%)

Pneumonitis/ILD 1(1.1%) 1(1.1%) 1(1.1%) -

Single-agent pocled analyses: cut-off date of 31 July 2012

Trastuzumab emtansine plus pertuzumab pooled analyses: cut-off date of 30 September 2013.

36/36






Appendix G - patient/carer organisation statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Trastuzumab emtansine for treating HER2-positive, locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane

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: JTdsamaginy

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?

v 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)

Senior Policy Officer

- other? (please specify)






Appendix.G — patient/carer organisation statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Trastuzumab emtansine for treating HER2-positive, .locally advanced or
metastatic breast cancer after treatment with trastuzumab,and a taxane

‘What.do patients and/or carers considerto 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 appraisal is considering trastuzumab emtansine (T-DM1) for treating HER2+, locally
advanced or metastatic breast cancer after treatment with trastuzumab and a taxane. The
treatment options for women with this form of the disease are limited and typically invoive
chemotherapy and the targeted anti-HER2+ therapy trastuzumab. However, this treatment
only delays disease progression by around 12 months, following which patients are usually
treated with non-targeted chemotherapies such as capecitabine ervinofeime. Lapatinib, a
HER2+ targeted therapy, is licensed for this stage of the treatment pathway but has not
been approved by NICE.

T-DM1 is an antibody-drug conjugate which has been compared to treatment with lapatinib
plus capecitabine in the EMILIA trial. T-DM1 is composed of trastuzumab, a monoclonal
antibody which inhibits HER2 signalling and stimulates the immune system to destroy the
cell, conjugated by a stable linker to DM1, a potent cytotoxic agent which leads to cell death.
This allows the targeting of DM1 to cells over-expressing the HER2 receptor, where it is
internalised and released from the stable linker. In this way, the dual actions of trastuzumab
and DM1 are targeted specifically to cells over-expressing the HER2 receptor, whilst
reducing exposure of normal tissues to the drugs.

This is the first drug of its kind for breast cancer and is extremely innovative, providing
significant improvements in outcomes for patients, whilst minimising the systemic side-
effects which are usually associated with chemotherapy.

(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

Results from the EMILIA trial show a 5.8 month increase in overall survival, from 25.1
months with lapatinib plus capecitabine, to 30.9 months with T-DM1. Progression free
survival was increased by 50%, from 6.4 months to 9.6 months.
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Single Technology Appraisal (STA)

Trastuzumab emtansine for treating HER2-positive, locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane

importantly, results from the trial also indicate an increase in the patient-reported time to
symptom progression, from 4.6 months to 7.1 months, and a more favourable qualityof life
for patients being treated with T-DM1. Patients in the T-DM1 arm were significantly less
bothered by side effects throughout their treatment time than those being treated with
lapatinib and capecitabine”.

Adverse events in the T-DM1 arm were primarily for laboratory measured outcomes
(thrombocytopenia and increased serum aminotransferase) rather than the typical side
effects associated with chemotherapy which would be expected to impact significantly on
quality of life (diarrhoea, nausea, vomiting, palmar-plantar erythrodysesthesia). A greater
number of patients required dose reduction due to adverse events in the lapatinib plus
capecitabine arm compared to the T-DM1 arm, suggesting that T-DM1 is well tolerated and
has a favourable toxicity profile'.

We know that patients with locally recurrent or metastatic breast cancer place huge value
treatments that can control their cancer, delay disease progression, and extend their lives. T-
DM1 provides a clear survival benefit which can make a major difference to the lives of
metastatic breast cancer patients. Remarkably, this clear survival benefit does not come at
the cost of quality of life, and the drug has been shown to actually improve quality of life
measures. This is hugely significant for patients with metastatic breast cancer, for whom it is
vitally important that improved clinical outcomes do not come at the expense of quality of
life.

“Simply put, length of life is only worth having if there is quality of life as well.”

Breakthrough Supporter and Metastatic Breast Cancer Patient

The goal of treatment for metastatic breast cancer, which is an incurable disease, is to allow
patients to live as well as possible for as long as possible, and T-DM1 represents a major step
forward for this patient group.

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) 4

- 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)

T-DM1 is administered intravenously whereas lapatinib and capecitabine are taken orally
and therefore do not require a hospital visit for administration. Some patients may prefer to
take their medication orally, at home, rather than being required to travel to hospital for
intravenous treatment. However, regular hospital visits are still required when being treated
with lapatinib and capecitabine in order to monitor treatment-related side effects. We know
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from speaking to patients with metastatic breast.cancer that treatments which extend their
Iives,ar]“d allow them to continue to live as well as possible for as long as possible are hugely
important to them, so it is likely that the majority of patients would not feel that the
requirement for.intravenous administration would outweigh the benefits of the drug.

As explained in question 2b, the side effects associated with T-DM1 are primarily laboratory
measured outcomes rather than symptoms which are typically associated with
chemotherapy treatment, and which would be expected to have significant adverse effects
on quality of life. In the EMILIA trial, incidences of thrombocytopenia and increased serum
aminotransferase were higher in the T-DM1 arm whereas diarrhoea, nausea, vomiting, and
palmar-plantar erythrodysesthesia were all higher in the lapatinib plus capecitabine arm’,
Patients treated with T-DM1 reported being significantly less bothered by side effects than
those in the lapatinib plus capecitabine arm", suggesting that, whilst there are side effects
associated with T-DM1treatment, these are well tolerated.

3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

Patients will differ in their treatment preferences and in their response to treatment, in
terms of both clinical and quality of life outcomes. It is therefore important that the risks and
benefits of each treatment choice are explained fully to patients and that their clinical
response and quality of life are monitored carefully. However, based on what patients with
metastatic breast cancer have told us is important to them, we would expect this technology
to be strongly welcomed by patients.

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?

T-DM1 is only suitable for patients with HER2+ disease as it is a targeted therapy directed at
the HER2 receptor. HER2+ breast cancer is often described as being particularly aggressive
and the only targeted therapy which has been approved by NICE for use in these patients is
trastuzumab. T-DM1 is therefore likely to result in substantial benefits in treatment outcome
for this group of patients, for whom options when progression after trastuzumab therapy
occurs are limited to standard, untargeted chemotherapy, in the absence of routine
lapatinib use.

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.
NICE clinical guideline CG81 recommends the use of non-targeted chemotherapy

(capecutabme or vinorelbine) after disease progression on trastuzumab therapy and states‘
that trastuzumab therapy should be discontinued unless disease progression is in the central
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nervous system alone. In clinical practice trastuzumab therapy may be continued in
combination with capecitabine or vinorelbine.

Lapatinib is also licensed for use in combination with capecitabine at this stage of the
treatment pathway, although it has not been approved by NICE for routine use in the NHS. It
is therefore important to note that the availability of lapatinib is dependent on its continued
availability of the Cancer Drugs Fund and is not considered to be a standard treatment which
is available routinely in the NHS.

(ii) 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 in the responses to questions 1a and 1b, treatment with T-DM1 provides
significant PFS and OS benefits for patients, with minimal side effects. In particular, the side
effects associated with T-DM1 treatment are different to those normally associated with
chemotherapy treatment, and appear to be well tolerated, so are likely to impact less on
patients’ quality of life. This will allow patients to live as well as possible for as possible.

“When people know they have a terminal diagnosis every day extra is so important. This
has to be balanced by the impact on their quality of life. If the drug causes too many side
effects the additional time gained may not be the quality time they need.”

Breakthrough Supporter and Metastatic Breast Cancer Patient

(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).

As described in the response to question 2, T-DM1 is administered via IV, whereas lapatinib
and capecitabine are administered orally. Vinorelbine can be administered orally or via IV
and trastuzumab is administered by IV. Some patients may prefer oral medications to those
administered by IV but this is unlikely to represent a significant disadvantage when
compared to the advantages of T-DM1 for most patients.
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Some side-effects are more common in patients treated with T-DM1 (thrombocytopenia and
increased serum aminotransferase) but these are unlikely to have a significant impact on
patients’ quality of life. The side effects associated with the alternative treatments
(diarrhoea, nausea, vemiting, and palmar-plantar erythrodysesthesia) are more likely to
have a detrimental impact on quality of life.

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.

T-DM1 has only recently been licensed for use in Europe (license granted 20" November
2013), and has not yet been considered for inclusion on the Cancer Drugs Fund list, so we
are unaware of any patients who will have received the drug outside of a clinical trial setting.

Are there any adverse effects that were not apparent in the clinical trials but have
come to light since, during routine NHS care?

None that we are aware of.

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.

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?

Metastatic breast cancer is an incurable condition and the goal of treatment is to prolong
life and to palliate symptoms, in order to allow patients to live as well as possible for as long
as possible. The introduction of T-DM1 into the treatment pathway for patients with HER2+
metastatic breast cancer would be a significant step forward for patients with this aggressive
form of the disease. The improvements in progression free survival and overall survival are
significant and are associated with a reduction in the types of side effects likely to impact
substantially on quality of life, when compared to existing treatments. The introduction of
targeted therapies for HER2+ breast cancer is particularly important as the only HER2-
targeted drug approved for routine use on the NHS is trastuzumab, which most patients will
develop resistance to within approximately 12 months.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS?

Advances in the treatment of metastatic breast cancer usually involve incremental
improvements which over time result in significant increases in how long the disease can be
controlled for, and in the quality of life of patients being treated. T-DM1 represents
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improvements in these measures which are more substantial than those usually seen, and it
is crucial that patients are:able to access the drug routinely on the NHS so that they can
benefit from these advances. Breakthrough, and the patients we represent, would be hugely
disappointed if a drug such as T-DM1 were not to be approved, and it would indicate a very
uncertain future for breast cancer treatment in the UK.

T-DM1 is now considered to be standard second line treatment for HER2+ metastatic breast
cancer in the US and if we are unable to allow patients to have routine access to these kinds
of drugs in the UK then we risk falling behind international standards of care for the
treatment of breast cancer. This is particularly concerning because the only alternative
HER2+ targeted treatment licensed for use at this stage of the treatment pathway, lapatinib,
is not routinely available in the NHS. Should T-DM1 not be approved, these will be two steps
towards improved outcomes for HER2+ metastatic breast cancer patients that we will not
have taken in the UK. Furthermore, we risk that future clinical trials will not be carried out in
the UK as they will be comparing or combining new drugs with existing drugs such as T-DM1
which are considered to be standard of care elsewhere, or investigating new drugs in
patients who have been previously treated with existing drugs such as T-DM1.

If NICE is unable to approve this drug it would represent a significant step back for breast
cancer treatment in the UK. We urge the Committee and the manufacturer to work
together, and with other stakeholders, to ensure UK breast cancer patients are able to
access the most effective treatment for their condition.

Are there groups of patients that have difficulties using the technology?
None that we are aware of

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 treatmenti(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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metastatic breast cancer after-treatment with trastuzumab and a taxane

Other Issues
Please consider here any other issues you would like the Appraisal Committee to
consider when appraising this technology.

T-DM1 is a very effective drug that has the potential to change the lives of women with
metastatic breast cancer. This is the third extremely innovative breast cancer drug that NICE
have assessed this year - in August NICE was unable to approve everolimus in combination
with exemestane and issued an ACD not recommending pertuzumab in combination with
trastuzumab.

Value-based pricing, due to be introduced in Autumn 2014, was originally intended to
promote innovation, ensure better access to effective drugs and improve value for money
for the NHS. However, the proposals for value-based pricing have since been drastically
watered down and Breakthrough Breast Cancer is concerned that value-based pricing will
not address the issue, highlighted by the recent decisions described above, of routine access
to effective cancer drugs, and will not allow NICE to approve promising drugs such as T-DM1.
This would represent a huge setback for metastatic breast cancer patients in the UK and
Breakthrough would welcome further clarity on this issue from the relevant stakeholders.

'Verma S et al. (2012), Trastuzumab emtansine for HER2-positive advanced breast cancer, N Engl J
Med. 2012 Nov 8;367(19):1783-91

T welslau M et al.(2013), Patient-reported outcomes from EMILIA, a randomized phase 3 study of
trastuzumab emtansine (T-DM1) versus capecitabine and lapatinib in human epidermal growth factor
receptor 2-positive locally advanced or metastatic breast cancer, Cancer. 2013 Nov 12
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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: {SRySgIIAgUtY

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?

- a carer 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)

Clinical Nurse Specialist- metastatic breast cancer

- other? (please specify)
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metastatic:breast cancer:after. treatment with trastuzumab: and a taxane

AN
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Trastuzumab emtansine for treating HER2-positive, locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane

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.

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 disease progression is therefore crucial 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 contact us at Breast Cancer Care, telling us they want access to
treatments that will give them improved length and quality of life.

Results from the TH3RESA phase Il study showed an increase in PFS (progression
free survival) compared to the trial arm of around 3 months (median 6.2 months vs. 3.3
months, respectively). This increase in PFS is significant for patients living with
metastatic breast cancer.

Study data showed a reduction in toxicity experienced by patients on the T-DM1 arm
of the study. Patients receiving the drug have reported anecdotally to Breast Cancer
Care the importance of reduced toxicity and its impact on quality of life..

Glare P Christakis NA (Eds) (2008) Prognosis in Advanced Cancer Oxford Oxford
University Press

www.medscape.com/viewarticle/811845 last accessed 30.10.13

ECC 2013 press release: Anti- cancer drug T-DM1 Benefits women with advanced
breast cancer who have failed previous treatments: Results from TH3RESA ftrail
www.esmo.org/ European- Cancer- Congress 2013 last accessed 18.11.13

(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)
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- other issues not listed above

Benefits to patients may include control of physical symptoms; maintaining a good
quality of life, including time spent with family and friends.

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)

This treatment regime requires an outpatient appointment, however many patients
are willing to attend the hospital for treatment and welcome the opportunity to be in
contact with their specialist team.

Travel costs to hospital appointment can be a concern for some patients including
the cost of car parking.

Many patients will need a family member or friend to accompany them on hospital
visits due to the nature of the iliness.

3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

None known
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Trastuzumab emtansine for treating HER2-positive, locally advanced or
metastatic breast cancer after treatment with trastuzumab and a taxane

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

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.

This technology based on the TH3RESA study is considered an additional treatment
option for patients with HER2 positive metastatic breast cancer

(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)
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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).

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.

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?

Patients with metastatic breast cancer tell us at Breast Cancer Care that improved
PFS increases their quality of life which is vitally important for this group of patients
who are facing a life limiting illness. A good quality of life which enable them to spend
important time with family and friends cannot be underestimated.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS? g

Are there groups of patients that have difficulties using the technology?
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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;

- 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.

Other Issues
Please consider here any other issues you would like the Appraisal Committee to
consider when appraising this technology.







This is to inform you that there are no comments to submit on behalf of the Royal
College of Nursing in terms of a professional organisation statement to inform on the
above appraisal.

Thank you for the opportunity, 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
Your name: JijilasiothSiiiiiias MY registrar submitting comments on behalf

of:

Name of your organisation: NCRI Breast Cancer CSG/RCP/RCR/ACP/JCCO

Comments coordinated by: dygup Sjineeiae SywiAmpeuiingslioni

Are you (tick all that apply):

- aspecialist in the treatment of people with the condition for which NICE is
considering this technology?

- aspedialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? YES

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?

- other? (please specify)
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What is the expected place of the technology in current practice?

! ¥

How:is the condition currently treated .in the NHS? Is there significant
geographical variation in current practice? Are there differences of opinion
between professionals as to what current practice should be? What are the
current alternatives (if any) to the technology, and what are their respective
advantages and disadvantages?

Metastatic Her2+ Breast Cancer is currently treated with a combination of
chemotherapy (usually a taxane ie 3 weekly docetaxol or weekly paclitaxel) and
trastuzumab, the monoclonal antibody to Her2. Patients generally receive a 4-6
month course of chemotherapy and then continue on trastuzumab until disease
progression. On progression further chemotherapy is indicated to try to gain further
disease control. There is evidence that giving chemotherapy with ?ngoing Her2-
targeted treatment is superior to second ‘lime oth one. and many
clinicians would prescribe ongoing trastuz \%ﬁa{ﬁ%@é therapy agent
(eg capecitabine or vinorelbine) or access the combination of lapatinib and
capecitabine via the Cancer Drug Fund. The vast majority of patients will remain fit
enough for third line chemotherapy (and beyond) and here there will be more -
variations in, practice du lack of evidence base to guide treatment decisions
for late Iineé"@hﬁé&?g& %é’ﬁ? pﬁ“fi‘ﬁ‘f‘m chemotherapy alone, some will
access capecitabine and lapatinib via the Cancer Drug Fund, some will have local
access to ongoing trastuzumab and 3™ line chemotherapy. '

T-DM1 is a novel anti-body drug conjugate in which the chemotherapy drug DM1 is
attached by a stable linker protein to trastuzumab, allowing the delivery of a
chemotherapy drug, DM1 direct to the Her2+ cancer celis. The toxicity profile of DM1
precludes its use as a single agent. The recently published EMILIA trial compared
the use of T-DM1 in patients who had previously been treated with a taxane and
trastuzumab to treatment with lapatinib and capecitabine in patients. Patients who
received T-DM1had a statistically significant and clinically relevant improvement in
both progression free (9.6 versus 6.4 months) and overall survival (30.9 versus 25.1
months) compared to those who received the standard arm. T-DM1 is also well
tolerated with a lower rate of grade 3 or 4 toxicities compared to lapatinib and
capecitabine (41% versus 57%). Although quality of life differences were not reported
in the publication TDM1 achieves good efficacy without the toxicities generally
associated with chemotherapy (including risk of febrile neutropaenia, alopecia,
nausea and vomiting as well as significant lethargy).

The alternatives to TDM-1 are then the comparator arm within EMILIA ie lapatanib
and capecitabine, trastuzumab and chemotherapy or chemotherapy alone. Lapatinib
and capecitabine, both oral agents, is easier for units to administer due to reduced
need for chemotherapy chairs and nursing time. Some patients prefer oral
chemotherapy regimens but lapatinib and capecitabine require patients to take a
large number of large tablets twice a day with each drug having different restrictions
around timings with food which some patients find difficult. T-DM1 is given as an iv
treatment every 3 weeks and is easier to administer therefore than chemotherapy
and trastuzumab prescribed separately, though the availability of subcutaneous
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metastatic breast cancer after treatment with trastuzumab and a taxane
trastuzumab will reduce some of the convenience of T-DM1 over separate
chemotherapy and trastuzumab administration.

Are there any subgroups of patients with the condition who have a different
prognosis from the typical patient? Are there differences in the capacity of
different subgroups to benefit from or to be put at risk by the technology?

T-DM1 has proven efficacy in patients with Her2+ metastatic breast cancer whose
cancer has progressed on a taxane and trastuzumab. Within this group no particular
subgroups derived more or less benefit from the intervention. Patients with stable
brain metastases were included in the EMILIA trial.

n what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for
additional professional input (for example, community care, specialist nursing,
other healthcare professionals)?

T-DM1 would be administered via specialist oncology clinics and would require
administration via specialist nurses as for other systemic anti-cancer agents.

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

T-DM1 is currently going through the licensing process. It is not as yet available
outside clinical trial use in the UK. T-DM1 is not currently on national guidelines. The
2013 update to thie NCCN (National Comprehensive Cancer Network) guidelines
included T-DM1 as the preferred treatment for the management patients with
metastatic Her2+ breast cancer whose cancer has progressed on trastuzumab and a
taxane. T-DM1, where available is likely to become the international standard of care
in this setting and likely to be the standard arm of multinational clinical trials
investigating new treatments for Her2+ breast cancer.

Reference
1. von Minckwitz et al., J Clin Onc 2009 (27) 12 1999-2006
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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 o use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? -

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the candition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

T-DM1 is easier to administer than intravenous trastuzumab and intravenous
chemotherapy, comparable to subcutaneous trastuzumab and intravenous
chemotherapy and somewhat more complex than lapatinib and capecitabine. All of
these treatments require supervision by specialist chemotherapy units, regular blood
tests, cardiac scans and radiological imaging to assess response. Some patients
prefer oral chemotherapy:treatments to intravenous treatments but the
disadvantages of visits to the chemotherapy unit for.intravenous treatments may not
be outweighed by the disadvantages of a relatively complex oral treatment regimen.

Patients receiving T-DM1 would continue on the drug until disease progression. The
patients would require regular imaging to monitor their response which is standard of
care when patients receive and anti-cancer treatment.

The technology was compared against an internationally accepted standard of care
for beyond 1% line treatment for metastatic Her2+ breast cancer ie lapatinib and
capecitabine. As already stated in the UK patients receive various treatments in the
beyond 1* line setting but lapatinib and capecitabine would be an accepted standard
of care in the UK. It is important to also state that centres in the UK were involved in
the EMILIA trial. T-DM1 demonstrated a 6 month overall survival advantage
compared to treatment with lapatinib and capecitabine. This is impressive with few
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drugs demonstrate clear improvements in survival in metastatic breast cancer. In fact
the last drug to demonstrate a 6 month survival advantage compared to standard of

care was trastuzumab itself.

The published data suggests T-DM1 is better tolerated than lapatinib and
capecitabine which is an important consideration for patients with an incurable
disease for whom quality of life is an important issue. There is a small risk of
transaminitis, for which 3 patients stopped T-DM1 and thrombocytopaenia, for which
10 patients (2%) stopped T-DM1.

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

Implementation issues

T-DM1 would be administered by cancer centres and units. We cannot see any
significant issues with implementation.

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 avaitable 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.
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How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisat:

- 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.







Appendix K - clinical specialist statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Trastuzumab emtansine for the treatment of locally advanced or
metastatic HER2-positive breast cancer after treatment with trastuzumab
and a taxane
Please sign and return to:

Marcia Miller, Technology Appraisal Administrator

Email: TACommA@nice.org.uk Fax: +44 (0)207 061 9721
Post: NICE, 10 Spring Gardens, London, SW1A 2BU

| confirm that:

o | agree with the content of the statement submitted by NCRI Breast Cancer
CSG/RCP/RCR/ACP/JCCO and consequently | will not be submitting a personal
statement.

Name: Dr Gianfilippo Bertelli

Signed: M

Date: 10" February 2014
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[long form title] Tom-1 s mereatenic ren £ e
(onced

Please sign and return to:

Marcia Miller, Technology Appraisal Administrator
Email: TACommA®@nice.org.uk Fax: +44 (0)207 061 9721
Post: NICE, 10 Spring Gardens, London, SW1A 2BU

1 confirm that:
Nl -8 C P - FA N A{_P»—J'L(.‘D

o {agree with the content of the statement submitted by [insert name of
nominating orgnanisation] and consequently | will not be submitting a personal
statement.

Name: AL ﬂ/mﬂfu:\? R o
b seensavierrEEyETEReRcO T E VAT aen PRSP SR P R TS PPN P PoY VP W O LR TR TR E SR AN XY i S

Signed: - ...................................................................

Date: ..o o e e b SN SIS SR U B 53
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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: NN

Name of your organisation: Breakthrough Breast Cancer

Are you (tick all that apply):

- (X)) 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)

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]
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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.

Expect the technology to improve the life and life span of breast cancer patients who
are HER-2 positive and who have secondary breast cancer

(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.

Extending their life span.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]
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What do patients and/or carers consider to be the advantages and
disadvantages of the technology for the condition? (continued)

2. Disadvantages
Please list any problems with or concerns you have about the technology.
Disadvantages might include:
- aspects of the condition that the technology cannot help with or might make
worse.
- difficulties in taking or using the technology
- side effects (please describe which side effects patients might be willing to
accept or tolerate and which would be difficult to accept or tolerate)
- impact on others (for example family, friends, employers)
- financial impact on the patient and/or their family (for example cost of travel
needed to access the technology, or the cost of paying a carer).

Side effect as listed above are the main concern.

3. Are there differences in opinion between patients about the usefulness or
otherwise of this technology? If so, please describe them.

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?

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Comparing the technology with alternative available treatments or
technologies

NICE is interested in your views on how the technology compares with with existing
treatments for this condition in the UK.

(i) Please list any current standard practice (alternatives if any) used in the UK.

(i) If you think that the new technology has any advantages for patients over other
current standard practice, please describe them. Advantages might include:
- improvement in the condition overall
- improvement in certain aspects of the condition
- ease of use (for example tablets rather than injection)
- where the technology has to be used (for example at home rather than in
hospital)
- side effects (please describe nature and number of problems, frequency,
duration, severity etc.)

(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).

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Equality and Diversity

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- Could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed,;

- Could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by making it
more difficult in practice for a specific group to access the technology;

- Could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

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.

Are there any adverse effects that were not apparent in the clinical trials but have
come to light since, during routine NHS care?

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.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

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?

A lot of key differences to the health and wellbeing of the patient and all concerned
with their welfare. Technology moves on all the time and a new drug that extends
and improves the quality of life and the length of life is to be commended. Many
HER-2 secondary breast cancer patients have young families. This new drug may
give them more time to be with their families and an important point | think is that it
gives hope.

What implications would it have for patients and/or carers if the technology was not
made available to patients on the NHS? They would be denied the benefits of this
new technology which would really be a great shame,

Are there groups of patients that have difficulties using the technology? Cannot
answer this question as | am not aware of any difficulties in groups of patients using
the technology.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]






Appendix D — patient expert statement template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Other Issues

Please include here any other issues you would like the Appraisal Committee to
consider when appraising this technology.

National Institute for Health and Care Excellence
Patient expert statement template
Single Technology Appraisal of [insert long form title]







Appendix K — patient expert statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Trastuzumab emtansine for the treatment of locally advanced or metastatic
HER2-positive breast cancer after treatment with trastuzumab and a taxane
Please sign and return to:

Marcia Miller, Technology Appraisal Administrator

Email: TACommA@nice.org.uk Fax: +44 (0)207 061 9721
Post: NICE, 10 Spring Gardens, London, SW1A 2BU

| confirm that;

¢ | agree with the content of the statement submitted by Breakthrough Breast
Cancer and consequently | will not be submitting a personal statement.



mailto:TACommA@nice.org.uk
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Appendix K — patient expert statement declaration form
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
[long form title]
Please sign and return to:
[TAA], Technology Appraisal Administrator

Email: [TACommXXXX@nice.org,uk]

Fax: +44 (0)20 Xxxx xxxx

Post: NICE, 10 Spring Gardens, Loridon, SW1A 2BU
Post: NICE, Level 1A, City Tower, Piccadilly Plaza, Manchester, M1 4BT

I confirm that:

¥ bl agree with the content of the statement submitted by (Breast Cancer Care) and
consequently | will not be submitting a personal statement. .

wTara Beaumont........... i TV o s R T
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1. SUMMARY

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

The decision problem addressed by the manufacturer’s submission (MS) was in line with the final
scope issued by the National Institute for Health and Care Excellence (NICE).

The target population was people with overexpression of the human epidermal growth factor receptor
2 (HER2-positive), unresectable locally advanced or metastatic breast cancer whose disease has
progressed after treatment with trastuzumab and a taxane. The intervention was trastuzumab
emtansine (T-DM1) within its licensed indication. The following comparators were all considered
within the manufacturer’s submission: lapatinib in combination with capecitabine; capecitabine;
vinorelbine; trastuzumab in combination with capecitabine; and trastuzumab in combination with
vinorelbine. Progression-free survival (PFS) and overall survival (OS) were considered separately
within a mixed treatment comparison (MTC). Adverse effects of treatment were considered only
within the narrative synthesis and little is described within the manufacturer’s submission in relation
to health-related quality of life. The health economic outcome employed was the incremental cost per

guality-adjusted life year (QALY) gained, as set out within the NICE reference case.

The description of the decision problem within the manufacturer’s submission did not highlight any

equity issues and there is currently no Patient Access Scheme application.

1.2 Summary of clinical effectiveness evidence submitted by the manufacturer

The clinical effectiveness data relevant to the decision problem were taken from two Randomised
Controlled Trials (RCTs) of T-DM1, with adverse event (AE) data taken from a pooled analysis of
additional trials of T-DM1 as a single agent (i.e. not in combination with other agents). Data from
these two RCTs reported a significant advantage in PFS for T-DM1 over lapatinib in combination
with capecitabine, and over the treatment of physician’s choice. Data reported a significant advantage
in OS and time to symptom worsening for T-DM1 over lapatinib in combination with capecitabine.

The most common grade 3 or greater AEs for T-DM1 were thrombocytopenia and hepatotoxicity.

The only head-to-head RCT data were for T-DM1 compared with lapatinib in combination with
capecitabine. The manufacturer also submitted a MTC which provided hazard ratios for T-DM1
versus: lapatinib in combination with capecitabine; trastuzumab in combination with capecitabine;
and capecitabine monotherapy. Most of the data were from third-line or later therapy, whereas the MS

suggested T-DM1 as second-line treatment.





13 Summary of the ERG"’s critique of clinical effectiveness evidence submitted

The ERG believes that all trials relevant to the decision problem with available data were included
within the MS. The clinical effectiveness data relevant to the decision problem were taken from two

large RCTs, both of which were open-label, but otherwise at low risk of bias.

Within the MTC, T-DM1 was the best treatment in terms of both OS and PFS. Allowing for
heterogeneity between studies increased the uncertainty about the true treatment effect on OS and
PFS. From the ERG’s random effects model, T-DM1 was associated with a reduction in the hazard of
death of 32% and in the hazard of progression or death of 35% compared to lapatinib in combination
with capecitabine (the next best option).

1.4 Summary of cost effectiveness submitted evidence by the manufacturer

The manufacturer identified no existing economic evaluations of T-DM1. A de novo cohort state
transition model was developed which adheres to the NICE Reference Case. The model has three
health states: progression-free survival; post-progression; and death, and follows weekly cycles. The
model was based upon the EMILIA trial comparing T-DM1 with lapatinib in combination with
capecitabine. The trial data was extrapolated (with a range of approaches being tested within
sensitivity analyses) and hazard ratios were applied for all other comparators based upon the MTC. A
utility was assigned to each health state according to a published mixed model analysis. Costs applied
to the health states included: the treatment options; their administration; treatment of a selection of

AES; supportive care; and treatment within the post-progression state.

Following the clarification process, the manufacturer’s reported a deterministic ICER for T-DM1
compared with lapatinib in combination with capecitabine of £167,253, the latter of which was
estimated to have an ICER of £39,449 compared with capecitabine monotherapy. All other
comparators were dominated (less effectiveness with the same or higher cost, or more costly with the

same or lower effectiveness) than these treatment options.

15 Summary of the ERGs critique of cost effectiveness evidence submitted

The de novo model developed is appropriate for the decision problem defined in the final scope and
was generally well described within the report. The model structure was considered by the ERG to be
clinically appropriate. The ERG identified two key errors in implementation and four key assumptions
which were methodologically weak which were revised for the ERG’s base case. However, this
produced a very similar revised base case Incremental Cost-Effectiveness Ratio (ICER) to the

manufacturer’s of £166,429, since not all changes acted upon the ICER in the same direction.





The uncertainty around the model inputs for the probabilistic sensitivity analysis (PSA) was
inappropriately characterised within the MS. The one way sensitivity analysis provided by the
manufacturer did not establish the robustness of the model results or determine the key drivers of the

results because T-DM1 was compared with capecitabine only.

1.6 ERG commentary on the robustness of evidence submitted by the manufacturer

1.6.1 Strengths

The key strengths of the clinical evidence were that effectiveness data were available from large
clinical trials and these were RCTs, mostly at low risk of bias. In addition, no relevant RCTs were
excluded from the review. Additional adverse event data were available from studies of single-agent
T-DM1.

The health economic model submitted by the manufacturer was clinically appropriate and generally
well described and justified.

1.6.2 Weaknesses and areas of uncertainty

The effectiveness data were from open-label trials. The lack of blinding introduces bias, especially for
patient reported outcomes. Few patients contributing data were on second-line therapy, whilst the
manufacturer suggests that they would anticipate T-DM1 being provided second-line. In addition, few
patients had Eastern Cooperative Oncology Group performance status scale 2, whilst in practice this

would constitute around one third of patients.

There is a lack of direct head-to-head comparisons with all but one comparator (lapatinib in
combination with capecitabine) from the NICE final scope. The MTC submitted by the manufacturer
provided hazard ratios for capecitabine monotherapy and trastuzumab in combination with
capecitabine; however no evidence was identified for vinorelbine monotherapy or trastuzumab in

combination with vinorelbine.

There is uncertainty around the long term PFS and OS, and this impacts substantially upon the health
economic model results. In addition, the PSA submitted by the manufacturer inadequately

characterised the uncertainty around the model inputs.

1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG

The ERG produced a revised deterministic base case which was very similar to the manufacturer’s
base case following the clarification process. The cost per QALY gained for T-DM1 compared with

lapatinib in combination with capecitabine was estimated to be £166,429, with the latter having an





ICER of £50,620 compared with capecitabine monotherapy. All other comparators were dominated

by these treatment options.

The deterministic univariate sensitivity analysis undertaken by the ERG suggested that the key drivers
of the model results are: the relative OS associated with the interventions; the distribution employed
for extrapolation of PFS and OS; whether the treatment effect is assumed to continue beyond the trial
data; the utility values associated with PFS and post-progression; and whether wastage is included
within the drug costs. However, the ICER for T-DM1 versus lapatinib in combination with
capecitabine did not decrease below £147,000 within any of the univariate sensitivity analyses.





2. BACKGROUND

21 Critique of manufacturer’s description of underlying health problem.

The manufacturer’s submission (MS) clearly describes HER2-positive breast cancer, defined as breast
cancers leading to the activation of multiple signalling pathways within the cells resulting in an
increase in their proliferation and a reduction in cell death. The MS states that unresectable locally
advanced breast cancer and metastatic breast cancer remain largely incurable, with the majority of
people dying due to their disease. They also highlight that without targeted therapy, HER2-positive
metastatic breast cancer is associated with aggressive disease, higher rates of recurrence, shorter
disease-free survival and shorter overall survival as compared with tumours that do not overexpress
HER2.

The number of people eligible for treatment is based upon analyses commissioned by the
manufacturer, some details of which are provided in supplementary files within the MS. The estimate
includes only those people with metastatic HER2-positive breast cancer in England rather than those
people with metastatic or locally advanced HER2-positive breast cancer in England and Wales, which
would lead to an underestimate of eligible patients. However, our clinical experts suggest that the
proportion of patients with metastatic disease being HER2-positive may be overestimated because the
use of adjuvant trastuzumab has decreased incidence of metastatic disease in this patient group. Thus,
whilst the number of people eligible for treatment provided within the MS appears reasonable, there is

some uncertainty around the estimate.

2.2 Critique of manufacturer’s overview of current service provision

The manufacturer outlines the treatment pathways specified within the latest National Institute for
Health and Care Excellence (NICE) clinical guidelines,' but suggests that due to the introduction of
the Cancer Drugs Fund (CDF) this does not reflect current service provision. An alternative treatment
pathway approved by the CDF is reported. This is shown in Table 1. Clinical advice received by the
Evidence Review Group (ERG) suggests that this description of current service provision is
appropriate and relevant to the decision problem under consideration. However, the submission
describes only the first three lines of therapy for metastatic breast cancer; yet the included trials and
the ERG’s clinical advisors suggest that patients may receive subsequent lines of therapy, with later

lines consisting of capecitabine, vinorelbine or trastuzumab.





Table 1: Clinical pathway described within the MS

Treatment line

NICE approved clinical pathway

CDF approved clinical pathway

First-line Trastuzumab plus paclitaxel Pertuzumab plus trastuzumab plus
docetaxel; or trastuzumab plus taxane
Second-line Capecitabine or vinorelbine Lapatinib plus capecitabine
(plus trastuzumab in central nervous
system only progression)
Third-line Vinorelbine  or  capecitabine  or | Vinorelbine  or  capecitabine  or

trastuzumab

trastuzumab






3. CRITIQUE OF MANUFACTURER’S DEFINITION OF DECISION
PROBLEM

3.1 Population

The patient population addressed by the manufacturer’s statement of the decision problem matches
that described in the final NICE scope. The patient population is people with HER2-positive,
unresectable locally advanced or metastatic breast cancer whose disease has progressed after
treatment with trastuzumab and a taxane (paclitaxel or docetaxel). In reviewing the decision problem,
the manufacturer has not restricted population by race, gender or geographical location, which is
consistent with the final NICE scope. In line with the licensed indication of trastuzumab emtansine
(T-DM1), only adult patients are eligible for treatment. Clinical evidence was available on this
population, which reflects the characteristics of the patient population in England and Wales that is

eligible for treatment.

3.2 Intervention
The intervention addressed by the manufacturer’s statement of the decision problem matches that
described in the final NICE scope. The intervention is T-DM1 within its licensed indication. T-DM1
as a single agent is indicated for the treatment of adult patients with HER2-positive, unresectable
locally advanced or metastatic breast cancer who previously received trastuzumab and a taxane,
separately or in combination.? Patients should have either:

e Received prior therapy for locally advanced or metastatic disease; or

o Developed disease recurrence during or within six months of completing adjuvant therapy.

3.3 Comparators
The final NICE scope lists the following as comparators, which are all considered within the MS:

e lapatinib in combination with capecitabine;

e capecitabine;

e vinorelbine;

e trastuzumab in combination with capecitabine;

e trastuzumab in combination with vinorelbine.
The MTC does not include vinorelbine or trastuzumab in combination with vinorelbine because
insufficient evidence is available within RCTs for these comparators. As a result, estimates of
effectiveness for vinorelbine monotherapy and trastuzumab in combination with vinorelbine within
the health economic model are assumed to be the same as those for capecitabine monotherapy and

trastuzumab in combination with capecitabine respectively. This assumption is based upon NICE





Clinical Guidelines 81 where the guideline development group agreed that the effectiveness of the

two treatments is essentially equivalent.*

3.4 Outcomes
The final NICE scope lists the following outcome measures, all of which were considered within the
MS:

e progression free survival (PFS);

e overall survival (OS);

e adverse effects of treatment;

e health-related quality of life (HRQoL).
Only PFS and OS were considered within the mixed treatment comparison (MTC). Adverse effects
of treatment were considered only within the narrative synthesis and little is described within the MS
around HRQoL.

The health economic outcome employed is the incremental cost per quality-adjusted life year (QALY)

gained, as set out within the NICE reference case.

3.5 Other relevant factors

The description of the decision problem within the MS does not highlight any equity issues. However,
within the clinical effectiveness section, the manufacturer highlights that the patient population is
younger on average than the general breast cancer population and has particularly aggressive disease.
They suggest that this leads to increased broader societal impacts of the disease including effects on

family life, as well as personal and societal financial implications.
There is currently no Patient Access Scheme application.

The MS highlights that pertuzumab as a first-line therapy within this patient population is approved
by the CDF and is currently being reviewed by NICE. They suggest that there is currently insufficient
safety data around the use of T-DM1 following pertuzumab, but that prospective studies are planned
to evaluate the safety of T-DM1 after pertuzumab. The use of pertuzumab may have implications for
the effectiveness and cost-effectiveness of T-DM1; however this is beyond the scope of this

assessment.





4. CLINICAL EFFECTIVENESS

4.1 Critique of the methods of review(s)
Section 6 of the MS consists of three components for clinical evidence:

A) A systematic review of the decision problem (Sections 6.1 and 6.2 and Appendix 10.2 of the MS,
discussed in Sections 4.1.1 — 4.1.5 of ERG report). This review identified T-DM1 trials of relevance
to the final scope from NICE.

B) A systematic review to populate the MTC (Section 6.7 of the MS and Appendix 10.4 of the MS,
discussed in Section 4.1.6 of ERG report). This review attempted to identify data to allow T-DML to

be compared against all the comparators listed in the final NICE scope.

C) Adverse event data, for which no further systematic review was conducted, but trials additional to
those from the systematic review of the decision problem were included (Section 6.9 of the MS,
discussed in Section 4.1.7 of ERG report).

4.1.1 Searches

A search was conducted to identify “all randomised evidence relevant to the decision problem”.
Keywords and subject headings for breast cancer or metastatic breast cancer were combined with
terms for the intervention (T-DM1). This search was then limited by the use of terms to indicate the
study type: randomised controlled trial. Medline, Embase, Embase Alert, BIOSIS and the Cochrane
Library were the primary data sources used. In addition a number of conference websites were
searched as well as an internal data source “PubCentre”. Although various conference proceedings
were searched, searches of trials registers, for example via the Current Controlled Trials website and a
broader source such as the Science Citation Index, were not searched. These could have been searched
as a safeguard that no studies had been missed. It is not possible to comment on the validity of the
PubCentre database as this is an internal resource of the manufacturer. No supplementary techniques

such as citation or reference searching were reported.

In this search strategy, it would have been preferable to expand the free text terms used to express the
problem concepts, as over-reliance on subject headings to identify evidence is not the best
methodological approach; especially for new technologies or interventions. In Embase, the terms pro
132365, pro132365, t dm 1, t dml, tmab mcc dml and trastuzumab dml are not subject headings (as
suggested in the manufacturer’s clarifications) but a list to show the user that if they wish to search for
one of these terms they should use T-DM1/. Using these as free text terms would potentially have

increased the sensitivity of the search. This is important when there will be no further search





iterations. Similarly the terms for the study type could have been expanded by using a published
sensitive study filter. In The Cochrane library it is possible to use Medical subject headings (MeSH)
and also to combine search statements. These features of the database could have been utilised in

order to apply the search as had been done in the other data sources (e.g. Medline).

Despite these shortcomings the searches were believed satisfactory to retrieve all the relevant
evidence that the ERG and clinical advisors are aware of and, given the recent nature of the
intervention, it is unlikely that any relevant studies have been missed for the clinical effectiveness

review.

4.1.2 Inclusion criteria: Systematic review of decision problem.

Section 6.2 of the MS describes study selection for the systematic review of the decision problem.
The inclusion and exclusion criteria were not complete in this section, but were presumed to be
supplementary to the defined decision problem in Section 5 of the MS. Those inclusion and exclusion
criteria explicit from Section 6.2 of the MS were consistent with the scope of the decision problem.

Population

The population evaluated was metastatic breast cancer (MBC), or patients with unresectable locally
advanced breast cancer (LABC), limited to studies of humans. This was consistent with the scope of
the decision problem. Section 6.2 of the MS did not specify that cancer had to be HER2-positive,
although that is specified in Section 5 of the MS which describes the decision problem. The delivery
of T-DM1 within the licensed indication would also mean that only HER2-positive cancer would
apply. No inclusion or exclusion criteria are listed relating to race, gender or geographical location.
Section 6.2 of the MS does not indicate any restriction in age of population. However, Section 5 of
the MS specifies that the decision problem is restricted to T-DM1 within the licensed indication,

which would mean only adult patients were eligible for treatment.

Intervention

Studies of T-DM1 as a single agent were included. T-DML1 in combination with other agents was
excluded. This was consistent with the scope of the decision problem. Although not specified in
Section 6.2, Section 5 of the MS specifies that the decision problem is restricted to T-DM1 within its
licensed indication. T-DM1 as a single agent is indicated for the treatment of adult patients with
HER2-positive, unresectable locally advanced or metastatic breast cancer who previously received
trastuzumab and a taxane, separately or in combination.? Patients should have either received prior
therapy for locally advanced or metastatic disease, or developed disease recurrence during or within

six months of completing adjuvant therapy.
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Comparators

Included and excluded comparators were not explicit from Section 6.2.1 of the MS. However,
Section 5 of the MS specifies that the comparators are as per the final NICE scope, namely: lapatinib
in combination with capecitabine; capecitabine; vinorelbine; trastuzumab in combination with
capecitabine; and trastuzumab in combination with vinorelbine. Section 6.2.6 of the MS excludes a
study (TDM4450g)® that has a comparator outside the NICE scope, although the comparator is not the
only reason given for exclusion of this study, as only a small proportion of patients received T-DM1

within its licensed indication.

Outcomes
Included and excluded outcomes were not explicit from Section 6.2.1 of the MS. Section 5 of the MS
specifies that the outcomes are as per the final NICE scope, namely: PFS; OS; AEs; HRQoL.

Study design
RCTs were included, and other study types were excluded. This is appropriate given that there are
RCTs addressing the decision problem.

It was unclear how many reviewers conducted study selection. However the study selection process

was explicit from Appendix 10.2.3 of the MS, with reasons for study exclusion listed.

4.1.3 Data extraction for the systematic review of the decision problem.

The method of data extraction was not explicit from either section 6.2 or Appendix 10.2 of the MS. It
is unclear how many reviewers were involved, or whether pre-specified questions were addressed.
However, adequate details of both included trials (EMILIA and TH3RESA*®) were included in
Section 6 of the MS. Details of trial characteristics and outcomes were accurate, as checked against
published data. Not all HRQoL outcomes were reported. However, a reference was given to
published data from EMILIA.°
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4.1.4 Quality assessment for the systematic review of decision problem.

Section 6.4 of the MS provided a quality assessment of the included trials within the systematic
review. It is unclear how many reviewers were involved. Tables 11-13 of the MS provided
information on both included RCTs, the EMILIA* and TH3RESA® trials. The quality criteria
addressed were taken from the Centre for Reviews and Dissemination’, and were appropriately chosen

given that the included trials were both RCTs.

Quality assessment of the studies was accurate, with the following possible exceptions. For the
TH3RESA? trial, in answer to the question “Was the concealment of treatment allocation adequate?”,
the MS state “No”. However, this appears to refer to lack of blinding of the study. The employment
of central allocation, via Interactive Voice/Web Response System, implies that allocation to either
intervention or comparator arm would be adequately concealed, that is, not known in advance of
assignment. For the TH3RESA trial, in answer to the question “Were there any unexpected
imbalances in drop-outs between groups?”, it is stated that a greater number of patients in the
Treatment of Physician’s Choice (TPC) arm (13.1%) than in the T-DM1 arm (4.7%) decided to
withdraw from the study, the MS answers “No”. This may be the case, however given the differences
in numbers, it should be made explicit whether attrition bias was avoided, by stating whether the
remaining participants in the two treatment groups were still balanced in terms of prognostic factors.

As an ITT analysis is provided, this should avoid bias.

4.1.5 Evidence synthesis for the systematic review of decision problem.

No meta-analysis was conducted of the trials included from the systematic review of the decision
problem. This was appropriate given that a MTC was conducted (discussed in Sections 4.3 and 4.4 of
the ERG report).

4.1.6 Systematic review to populate the MTC.

4.1.6.1 Searches: Systematic review to population the MTC

A search was conducted to identify RCTs and non-RCTs (to enhance completeness) for a MTC.
Medline, Medline in Process, Embase and The Cochrane Library were the data sources used. A
number of conference websites were also searched for additional evidence. The search has a well-
developed vocabulary to reflect the concepts of the decision problem and the relevant study types.
The search concepts were mapped against the population under investigation as defined by the
EMILIA study in order to create greater specificity in the search results. The search was limited from
1998 (the date of approval of trastuzumab) to December 2012. For completeness, there was scope to
re-run the search with the same date range as the clinical effectiveness search (which was run in
October 2013). Aside from hand searching of conference websites no other supplementary searching

was reported.

12





4.1.6.2 Inclusion criteria: Systematic review to populate the MTC
Section 6.7.3 and Appendix 10.4 of the MS describes inclusion and exclusion criteria of the

systematic review to populate the MTC.

Population

The population included was people with unresectable HER2-positive LABC or MBC that progressed
after previous treatment with trastuzumab and a taxane in the adjuvant or metastatic setting.
Progression had to occur during or after the most recent treatment for LABC or MBC or within six
months after treatment for early-stage disease. The population was limited by age to those aged 18
years or over, with no restriction on gender or race. This was appropriate for the MTC, and matched
the scope of the decision problem. The target population for study selection was described as
“rigorously defined EMILIA-matched population criteria”, meaning that the populations would be
within licensed indications for T-DM1, even though other treatments would not necessarily have
those same patient population restrictions on their licensed indications in practice. This matched the

scope of the decision problem.

Intervention and comparators
All pharmacological interventions for treatment of HER2-positive unresectable LABC or MBC were

included. This was appropriate in attempting to build a network for the MTC.

Outcomes
Included and excluded outcomes were not explicit from Section 6.7.3 of the MS. However, from

Section 6.7.5, it was apparent that only OS and PFS were considered.

Study design
RCTs or non-RCTs were included, not restricted by phase of study, or whether the study was blinded

or not.

Section 6.7.3 of the MS states that study selection was made by two reviewers, with a third reviewer

used to resolve any disagreements. This is good practice for a systematic review.

4.1.6.3 Data extraction: Systematic review to populate MTC

The method of data extraction was given in Appendix 10.4 of the MS. Two reviewers extracted data
independently, with involvement of a third reviewer where necessary to resolve disputes. This is
good practice for a systematic review. Adequate details are given of included trials in Section 6.7 of
the MS.
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4.1.6.4 Quality assessment: Systematic review to populate MTC

Section 6.7.3 of the MS describes the critical appraisal process for the systematic review to populate
the MTC. Criteria for the appraisal of RCTs was as for the systematic review of the decision
problem, that is, based on the quality criteria adapted from the Centre for Reviews and
Dissemination.” A quality assessment strategy for non-randomised studies had been planned.
However, the non-randomised studies identified from the search were excluded from the MTC due to
not linking into the network.

4.1.6.5 Evidence synthesis: Systematic review to populate MTC
See MTC critique section (Section 4.4 of ERG report).

4.1.7 Adverse event data

No further review was conducted, but adverse event data was presented from trials additional to those
included in the systematic review of the decision problem (Section 6.9 of the MS). Evidence was
presented from the pooled analysis from the European Public Assessment Report (EPAR).? An
update of this analysis was provided in the manufacturer’s response to clarification questions.
Adverse event data were provided from an abstract of an additional study, and adverse event data

from both of the RCTs included in the systematic review of the decision problem were reported.

4.2 Critique of trials of the technology of interest, their analysis and interpretation (and any

standard meta-analyses of these)

The ERG believe that that there were no unidentified RCTs with available data meeting the inclusion
criteria in the final NICE scope. Trials of T-DM1 in HER2-positive LABC or MBC are listed in
Appendix 1. There were no inappropriate exclusions. One RCT was excluded from the systematic
review of the decision problem at full text sift, (trial TDM4450g), as T-DM1 was not prescribed
within its licensed indication for most patients (no prior MBC treatment), and the comparator was
outside the scope (trastuzumab and docetaxel). A search of clinicaltrials.gov® identified 33 trials of T-
DML in breast cancer, of which 16 were not mentioned in the MS. However, none of these trials were

comparative trials relevant to the decision problem.
4.2.1 Clinical effectiveness trials included in the review

Effectiveness data were taken from two phase 111 RCTs, the EMILIA*® and TH3RESA trials.” Table

2 presents characteristics of trials reported in the MS that contained effectiveness data.
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Table 2: Characteristics of trials with effectiveness data reported in MS

Trial Number | Population Intervention Comparator Outcomes
identifier(s) of
patients
EMILIA,; 991 | LABC or MBC, HER2-positive | TDM 1 3.6mg/kg | lapatinib 1250 mg/day 0s,
NCT00829166; Prior treatment for breast intravenously orally once per day of PFS,
TDM4370g; cancer in the adjuvant, every 21 days each 21-day cycle plus Obijective Response, Duration of Objective Response,
B0O21977 unresectable, locally advanced, capecitabine 1000 mg/m? | Clinical benefit (the percentage of patients with a
or metastatic setting must orally twice daily on complete response, partial response, or stable disease at 6
include both a taxane, alone or Days 1-14 of each 21- months after randomisation),
in combination with another day treatment cycle Time to Treatment Failure,
agent, and trastuzumab, alone Time to symptom progression (defined as the time from
or in combination with another randomisation to the first symptom progression as
agent measured by FACT-B)
Adverse events
TH3RESA, 602 | LABC or MBC, HER2-positive | TDM 1 3.6mg/kg | Treatment of Physician's | OS,
NCT01419197; Prior treatment with an intravenously Choice (chemotherapy, PFS,
TDM4997g ; trastuzumab, a taxane, and every 21 days hormonal therapy, Obijective response rate, Duration of objective response,
B0O25734 lapatinib, disease progression biologic drug and/or Land mark survival rate (6 months/1 year),

after at least two regimens of
HER2-directed therapy in the
metastatic or unresectable
locally advanced/recurrent
setting

HER2-directed therapy)

Time to pain symptom progression as measured by the
European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire BM22,

Global Health Status/Quality of Life as measured by the
European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire C30 ,

Global Health Status as measured by Euro-Qol 5D
Adverse events
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Main clinical effectiveness trials

OS and PFS data were taken from two open-label RCTs, the EMILIA® and TH3RESA® trials. Both
were international, multi-centre studies, with centres in Europe (including the UK), the United States
and Asia. Both trials investigated T-DM1 within its licensed indication in populations of HER2-
positive LABC or MBC. In the EMILIA trial, the comparator was lapatinib in combination with
capecitabine. In the TH3RESA® trial, the comparator was treatment of physician’s choice (TPC), of
which: 68.5% of patients received chemotherapy plus trastuzumab; 10.3% of patients received
lapatinib plus trastuzumab; 1.6% of patients received hormonal therapy plus trastuzumab; 2.7% of
patients received chemotherapy plus lapatinib; and 16.8% of patients received single-agent
chemotherapy.’

At the time of the MS submission, both the EMILIA and TH3RESA trials were ongoing. Both trials
had completed the primary endpoint and effectiveness data were available.

For EMILIA, the primary analysis took place with a clinical data cut-off of 14 January 2012.
Following the primary PFS analysis, a formal request was received from regulatory authorities for an
additional analysis of OS prior to the planned protocol-specified final analysis. This second interim
analysis of OS was conducted with data cut-off date of 31 July 2012. All data in the MS and the
publication of Verma et al* were prior to treatment switching. A final analysis of OS, following

patient switching, is planned when 632 events are reached.

For TH3RESA?®, the primary analysis took place with a clinical data cut-off of 11 February 2012. All
patients in the TPC arm were given the option of switching to the T-DM1 arm at progression. At the
time of analysis 44 of the 198 patients in the TPC arm had switched over to receive T-DM1. A final

analysis of OS is planned when 492 events have been observed.

Both trials were randomised; EMILIA* was randomised 1:1 to either T-DM1 or lapatinib in
combination with capecitabine, and TH3RESA® was randomised 2:1 to either T-DM1 or TPC. In
both trials, randomisation was stratified by world region and prognostic factors. For EMILIA® the
factors were: world region (United States, Western Europe, other); and within each of the four
categories defined by the following two prognostic factors, the number of prior chemotherapeutic
regimens for unresectable, locally advanced or metastatic disease (0—1 vs. > 1), and any visceral
versus no visceral disease. FOR TH3RESA?® the factors were: world region (United States, Western
Europe, other); number of prior regimens (excluding single-agent hormones) for the treatment of
metastatic or locally advanced/recurrent unresectable disease (2—3 or > 3); and any visceral disease

versus no visceral disease.
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Eligibility criteria are listed in Appendix 2 of the ERG report. Ineligibility of screened patients in
both trials was mostly due to HER2 status not matching inclusion criteria or presence of brain
metastases that were untreated, symptomatic, or required therapy to control symptoms, and screening
was conducted prior to randomisation, so was unlikely to introduce bias between treatment groups.
Both EMILIA* and TH3RESA® trials included patients with HER2-positive unresectable LABC or
MBC. Both trials required adequate organ function and Left Ventricular Ejection Fraction (LVEF)
greater than or equal to 50% by either an echocardiogram (ECHO) or MUItiple Gated Acquisition
(MUGA) scan. Both trials required prior trastuzumab and taxane treatment; TH3RESA additionally
required prior lapatinib treatment. TH3RESA?® required at least two prior lines of treatment for MBC
or LABC, and so patients were, on average, on later lines of therapy than in the EMILIA® trial.
EMILIA® restricted the population to ECOG 0-1, whereas TH3RESA® also allowed patients with
ECOG 2 to be included.

Baseline characteristics from the trials are shown in Table 3. (Table adapted from the MS and trial

publications.®)

At baseline, in the EMILIA® trial considering lines of therapy defining prior systemic therapy as any
systemic endocrine or chemotherapy, 12% of patients were first-line, 36% of patients were second-
line and 52% of patients were third or later lines. (If considering only chemotherapeutic regimens,
39% of patients had had more than one prior chemotherapy regimen for LABC or MBC). In the
TH3RESA® trial, 35% of patients were third-line, 36% of patients were fourth-line and 29% of
patients were fifth or later lines. The studies were international, so not all treatment choices would
have been consistent with the UK clinical pathway. Most patients were female. There were five male

patients in the EMILIA * trial; one in the T-DM1 arm and four in the comparator arm.
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Table 3: Baseline characteristics of EMILIA * and TH3RESA?® trials

Baseline characteristic EMILIA TH3RESA
T-DM1 Lapatinib plus T-DM1 TPC
(n = 495) capecitabine (n = 496) (n=404) (n=198)
Race (%)
White 72 75 80.4 81.3
Asian 19 17 14.1 12.1
Black/African American 6 4 - -
Other 1 2 54 6.6
Not available 1 1
World region (%)
United States 27 27 24.5 24.2
Western Europe 32 32 42.3 42.9
Asia 17 15 - -
Other 25 25 33.2 32.8
Median age, y (range) 53 (25-84) 53 (24-83)
Age, %
<65 years 85.4 82.8
65-74 years 11.4 14.1
>75 years 3.2 3.0
ECOG PS 0, (%) 60 63 44.8 41.4
ECOGPS 1, (%) 39 35 49.8 51.0
ECOG PS 2, (%) 0 0 55 7.6
Not available 1 2
Measurable disease by independent review,
n (%) 397 (80) 389 (78)
Metastatic involvement, (%)
Visceral 67 68 74.8 75.8
Non-visceral 33 32 25.2 24.2
Metastatic sites, (%)
<3 57 62
>3 41 35
Unknown 2 3
Brain metastasis at baseline, % 9 10 9.9 13.6
Disease extent at study entry, %
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Baseline characteristic EMILIA TH3RESA
T-DM1 Lapatinib plus T-DM1 TPC
(n = 495) capecitabine (n = 496) (n=404) (n=198)

Metastatic 96.8 944
Unresectable locally advanced/recurrent BC 3.2 5.6
Number of prior regimens for LABC/MBC,
median (range) 4 (1-14) 4 (1-19)
Number of prior regimens for LABC/MBC NA NA
0-1 61 61
>1 39 39
Number of prior regimens for LABC/MBC
<3, % 32.6 39.4
4-5,%
S5 0 37.1 32.8

' NA NA 30.3 27.8
Prior trastuzumab treatment
For MBC or both early and MBC 84 84
For early BC only 16 16
ER/PR status (%)
ER+ and/or PR+ 57 53 51.5 52.0
ER- and PR- 41 45
Unknown 2 2
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Quality assessment showed the trials were at low risk of bias, apart from the lack of blinding, as

shown within Table 4.

Lack of blinding was stated in the MS as being due to the number of placebo treatments that would

have been needed for the control arm, and “obvious drug effects in at least some patients”. An

imbalance in frequency of physician visits between arms can introduce bias. However, for both trials,

tumour assessments were conducted approximately every 6 weeks. Lack of blinding of patients and

physicians is likely to have introduced bias in the trials, especially for the HRQoL outcomes. This is

less likely to affect OS results. PFS may be prone to bias in unblinded studies. EMILIA *, but not

TH3RESA?®, had blinded outcome assessment for PFS to address this source of bias.

Table 4: Quality assessment of clinical effectiveness trials

Question EMILIA TH3RESA

Was randomisation carried out appropriately? Yes Yes

Was the concealment of treatment allocation adequate? Yes Yes

Were the groups similar at the outset of the study in terms of | Yes Yes

prognostic factors, for example, severity of disease?

Were the care providers, participants and outcome assessors blind | No No

to treatment allocation? (except blinding of outcome
assessors for PFS)

Were there any unexpected imbalances in drop-outs between | No No

groups?

Is there any evidence to suggest that the authors measured more | No No

outcomes than they reported?

Did the analysis include an intention-to-treat analysis? Yes Yes

4.2.2 Clinical effectiveness trials Overall survival data

Table 5 shows the OS data reported from the EMILIA* and TH3RESA?® trials. As the patients from

the TH3RESA trials were at a later stage in treatment on average, it is unsurprising that median OS is

lower in TH3RESA than for EMILIA.
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Table 5: Overall survival data from clinical effectiveness trials

Results EMILIA TH3RESA
T-DM1 Lapatinib plus | T-DM1 TPC
capecitabine
OS median (months) | 30.9 25.1 14.9 NE (not
estimable)
Stratified HR 0.682 (95% CI 0.55-0.85) 0.552 (95% CI 0.369-0.826)
p=0.0006 P=0.0034

CI: Confidence Interval

The EMILIA*® results in Table 5 were based on a second interim OS analysis (data cut-off July 31°
2012), with all data prior to patients switching treatment. The first interim OS analysis of EMILIA *
had a hazard ratio (HR) of 0.621 (95% CI: 0.475 - 0.813). There were landmark analyses at 1 and 2
years showing 85.2% patients and 78.4% alive at 1 year and 64.7% patients and 51.8% patients alive

at 2 years with T-DM1 and lapatinib in combination with capecitabine, respectively.
The TH3RESA® results in Table 5 were based on interim analysis of 105 events (21% of targeted
events). This was statistically non-significant i.e. not meeting the stopping boundary, and further OS

analyses for the trial were planned, but not conducted at the time of writing.

Tables 6 shows HRs for subgroups for which randomisation was stratified.
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Table 6: Subgroup OS data from the EMILIA? trial

Subgroup Subgroup No. of patients | HR (95% CI)
No. of prior chemotherapeutic 0-1 609 0.80 (0.61-1.07)
regimens for LABC or MBC
>1 382 0.58 (0.41-0.81)
World region United States | 270 0.62 (0.41-0.96)
Western 317 0.95 (0.65-1.39)
Europe
Asia 158 0.48 (0.27-0.85)
Other 246 0.68 (0.45-1.04)
Disease involvement Visceral 669 0.59 (0.46-0.76)
Non-visceral 322 1.05 (0.69-1.61)

In the EMILIA? trial, randomisation was stratified within each of the four categories defined by the
following two prognostic factors: the number of prior chemotherapeutic regimens for unresectable,
locally advanced or metastatic disease (0—1 versus > 1); and visceral versus non-visceral disease.
However, this was based on investigator assessed definitions of visceral or non-visceral.
Randomisation was also stratified by world region, although it should be noted that stratification was
by three categories (United States, Western Europe, other); whereas subgroup data was presented by

four categories (see Table 6).

The MS provides an additional file looking at subgroups of EMILIA based on two definitions of
visceral versus non-visceral disease [Data on File RXUKDONF00337, December 2013 MS]. Where
visceral disease was defined as lung and liver involvement, the HR for OS for the non-visceral
subgroup was 0.73 (95% CI: 0.48 - 1.12). Where visceral disease was defined as lung, liver, pleural
effusion and ascites, the HR for OS for the non-visceral subgroup was 0.59 (95% CI: 0.37 - 0.94).

Other subgroup OS analyses, shown in Appendix 3 of the ERG report, are not stratified. Most
subgroups favoured T-DM1 over the comparator, although not all reached statistical significance. For
patients aged 75 years and over, OS results favoured the comparator over T-DM1, HR 3.45 (95% CI:
0.94 - 12.65). This was based on data from 25 patients, and median survival for the comparator was
not estimable. For patients with brain metastases (not requiring therapy to control symptoms) there
was a treatment group difference for OS favouring T-DM1 (n=45) over lapatinib and capecitabine
(n=50), HR 0.382 (95% CI: 0.184-0.795). No subgroup analyses were presented for the interim OS
analysis of TH3RESA.
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4.2.3 Clinical effectiveness trials Progression free survival data

Both EMILIA * and TH3RESA® defined PFS as survival free from death or progression, based on the
Response Evaluation Criteria in Solid Tumours (RECIST) method of tumour response (MS p69).
EMILIA * had a primary outcome of PFS by independent review, but also measured investigator

assessed PFS. TH3RESA had a primary outcome of investigator assessed PFS.

Table 7 shows EMILIA * PFS by independent review (HR= 0.650). Investigator assessed PFS in the
EMILIA trials was also statistically significant, HR=0.658 (95% CI: 0.56-0.78) p<0.001. Table 7
shows TH3RESA® ITT analysis of primary endpoint in which 44 patients from TPC had switched to
T-DML.

Table 7: Progression free survival from clinical effectiveness trials

Results EMILIA TH3RESA
T-DM1 Lapatinib plus T-DM1 TPC
N=495 capecitabine N=404 N=198

N=496

PFS median 9.6 6.4 6.2 3.3

months

Stratified HR 0.650 (95% CI 0.55-0.77) 0.528 (95% CI 0.422-0.661)
P<0.0001 P<0.0001

Table 8 shows HRs for subgroups in EMILIA * and TH3RESA® for which randomisation was
stratified. In the EMILIA * study randomisation was stratified within each of the four categories
defined by the following two prognostic factors, the number of prior chemotherapeutic regimens for
unresectable, locally advanced or metastatic disease (0—1 versus > 1), and visceral vs non-visceral
disease. However, this was based on investigator assessed definitions of visceral or non-visceral.
Randomisation was also stratified by world region, although it should be noted that stratification was
by the three categories United States, Western Europe, other; whereas subgroup data was presented by

four categories (see Table 8).

In the TH3RESA® study, randomisation was stratified by world region (United States, Western
Europe, or Other) and presence of visceral disease by investigator assessed definitions (any visceral
disease versus no visceral disease). It was also stratified by number of prior regimens (excluding

single-agent hormones) for the treatment of metastatic or locally advanced/recurrent unresectable
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disease (2—3 or > 3), although it should be noted there is a further subdivision in results presented for

more than six prior regimens.

Table 8: PFS for subgroups (unstratified HRS)

Subgroup Subgroup | No. of EMILIA No. of TH3RESA
patients HR (95% patients HR (95%CI)
EMILIA Cl) TH3RESA
No. of prior chemotherapeutic 0-1 609 0.68 (0.55- - -
regimens for LABC or MBC 0.58)
>1 382 0.63 (0.49- - -
0.82)
No. of prior regimens <3 - - 209 0.48 (0.32-
(excluding single-agent 0.70)
hormones) for LABC or MBC
4-6 - - 214 0.58 (0.40-
0.83)
>6 - - 177 0.48 (0.32-
0.73)
World region United 270 0.70 (0.51- 147 0.71 (0.44-
States 0.98) 1.14)
Western 317 0.56 (0.41- 256 0.44 (0.32-
Europe 0.74) 0.61)
Asia 158 0.74 (050- | - -
1.08)
Other 246 0.73 (0.51- 199 0.53 (0.36-
1.03) 0.78)
Disease involvement Visceral 669 0.55 (0.45- 452 0.56 (0.44-
0.67) 0.72)
Non- 322 0.96 (0.71- 150 0.41 (0.26-
visceral 1.30) 0.64)

Treatment effects of T-DM1 versus lapatinib in combination with capecitabine were less certain for
non-visceral disease, and there were too few patients over 75 to draw conclusions on this age group.

The MS provides an additional file looking at subgroups of EMILIA based on two definitions of
visceral versus non-visceral disease [Data on File RXUKDONF00337, December 2013 MS]. Where
visceral disease was defined as lung and liver involvement, the HR for IRC-assessed PFS for the non-

visceral subgroup was 0.76 (95% CI: 0.56 - 1.02). Where visceral disease was defined as lung, liver,
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pleural effusion and ascites, the HR for the independent review committee assessed PFS for the non-
visceral subgroup was 0.69 (95% CI: 0.51 - 0.95).

For the TH3RESA® trial, with investigator defined visceral versus non-visceral disease, the median
PFS for patients with visceral disease was 3.4 months in the TPC arm compared to 6.2 months in the
T-DM1 arm (HR=0.56 (95% CI: 0.44 - 0.72)), and for patients with non-visceral disease was 3.1
months in the TPC arm compared to 6.7 months in the T-DM1 arm (HR=0.41 (95% CI: 0.26 - 0.64)).

Other subgroup data, shown in Appendix 3 of the ERG report, are not stratified. Most subgroups
favoured T-DM1 over the comparator, although not all reached statistical significance. In the
EMILIA trial, for patients aged 75 and over PFS results favoured the comparator over T-DM1, HR
3.51 (95% ClI: 1.22 - 10.13). This was based on data from 25 patients, a sample size too small to draw
conclusions. For patients with brain metastases in the EMILIA trial (n=95), there was no statistically
significant treatment group difference for PFS. For TH3RESA”, results were not presented separately
for each treatment of physician’s choice in the comparator arm within the MS or available
publications, except for considering trastuzumab containing regimens. For the TH3RESA?® trial, if the
comparator was limited to treatment regimens including trastuzumab (n=149), the median survival
was 3.2 months, HR=0.558 (95% CI: 0.437 - 0.711) compared with T-DM1 (p<0.0001), which was

similar to the results with the whole TPC group analysed as the comparator.

4.2.4 Clinical effectiveness trials HRQoL data

Final analyses of HRQoL outcomes for TH3RESA were not available at the time of writing due to the
trial being ongoing (although utility scores based on interim EQ-5D measurements from TH3RESA
were provided confidentially in a supplementary file with the MS [Roche DoF RXUKDONF00339
Dec 2013]).

HRQoL data were available from the EMILIA trial, which used a patient reported outcome (PRO) to
assess time to symptom progression in the female study participants, which was the primary PRO
endpoint. Time to symptom progression was defined as the time from randomisation to the first
symptom progression as measured by the Functional Assessment of Cancer Therapy-for patients with
Breast Cancer (FACT-B) questionnaire with the Trial Outcomes Index-Physical/Functional/Breast
(TOI-PFB) subscale. The FACT-B TOI-PFB subscale contains 23 items from the FACT-B
questionnaire: physical well-being; functional well-being; and additional concerns for breast cancer
patients (breast cancer subscale). All items in the questionnaire were rated by the patient on a 5-point
scale ranging from 0 (not at all) to 4 (very much), with a higher score indicating better perceived

quality of life. A change of 5 points or more is considered clinically meaningful .®®
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Analyses were conducted on data provided by female patients with baseline and at least one post-
baseline score. There were 450 T-DM1 patients and 445 lapatinib in combination with capecitabine
patients in the primary PRO endpoint analysis. The median time to symptom progression, defined as
a decrease from baseline of 5 points or more in the FACT-B TOI score, was statistically significantly
longer in the T-DM1 group at 7.1 months, compared with 4.6 months in the lapatinib plus
capecitabine group; stratified hazard ratio 0.796 (95% Cl: 0.667 - 0.951, p=0.0121).® These data
suggest that deterioration took longer in the T-DM1 group. Two sensitivity analyses of the primary
PRO endpoint were conducted. When symptom worsening that occurred after missing assessments
was backdated to the last non-missing assessment date plus one (to assess the effect of missing
assessments), results were 6.0 months for T-DM1 versus 4.3 months for lapatinib in combination with
capecitabine (stratified HR 0.788 (95% CI: 0.660 - 0.941), p=0.0089).° When the date of symptom
worsening was backdated by six weeks (to investigate potential bias due to delayed symptom
reporting), results were 6.6 months for T-DM1 versus 4.2 months for lapatinib in combination with
capecitabine (stratified HR 0.820 (95% CI: 0.686 - 0.979), p=0.0286).°

There were two predefined exploratory PRO endpoints: the proportion of patients with a clinically
significant improvement in symptoms between the two treatment arms as measured by the FACT-B
TOI-PFB; and the proportion of patients with diarrhoea symptoms as measured by the four-item
Diarrhoea Assessment Scale (DAS).®  In the T-DM1 arm, 249/450 patients (55.3% (95% CI: 50.7%
- 60.0%)) developed clinically meaningful improvement in symptoms from baseline compared with
220/445 patients (49.4% (95% CI: 44.7% - 54.2%)) in the lapatinib plus capecitabine arm. This was
not statistically significantly different between treatment groups (p = 0.0842).° Although similar at
baseline, the number of patients reporting diarrhoea symptoms increased 1.5- to 2-fold during
treatment with lapatinib in combination with capecitabine but remained near baseline levels in the T-
DM1 arm.®

4.2.5 Adverse events

Adverse event data was presented from the two RCTs included in the systematic review of the
decision problem. In addition, evidence was presented from the pooled analysis from the EPAR,” and
an update of this analysis was provided by the manufacturer’s response to clarification questions.
Adverse event data were also provided from an abstract of an additional study.’ Table 9 shows trial

characteristics of trials with safety data reported in the MS.
The pooled analysis available for the EPAR (and to the US Food and Drug Administration) had 882

patients, and is also available as a conference abstract.’® The MS provided updated pooled analysis

with 884 patients (cut-off date for pooled analysis 31.07.2012). The pooled analysis includes data

26





from the T-DM1 groups of the EMILIA* and TDM4450g trials, but does not include data from
TH3RESA.®
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Table 9: Trial characteristics of trials with safety data reported in MS

Trial identifier(s) | Number Population Intervention Comparator Adverse event data
of
patients
in trial
EMILIA,; 991 | LABC or MBC, HER2-positive T-DM1 3.6mg/kg lapatinib 1250 mg/day orally once | Adverse event data for
NCT00829166; Prior treatment for breast cancer in the intravenously every 21 days per day of each 21-day cycle plus | trial reported (n=490 T-
TDM4370g; adjuvant, unresectable, locally capecitabine 1000 mg/m?orally DM1, n=488
BO21977 advanced, or metastatic setting must twice daily on Days 1-14 of each | comparator),
include both a taxane, alone or in 21-day treatment cycle and also T-DM1 group
combination with another agent, and data in pooled analysis
trastuzumab, alone or in combination (n=490 patients T-DM1
with another agent in pooled analysis)
TH3RESA, 602 | LABC or MBC, HER2-positive T-DM1 3.6mg/kg Treatment of Physician's Choice | Adverse event data for
NCT01419197; Prior treatment with an trastuzumab, a intravenously every 21 days (chemotherapy, hormonal trial reported (n=403 T-
TDMA4997g ; taxane, and lapatinib, disease therapy, biologic drug and/or DM1, n=198 comparator)
B0O25734 progression after at least two regimens HER2-directed therapy) (not in pooled analysis)
of HER2-directed therapy in the
metastatic or unresectable locally
advanced/recurrent setting
NCT00679341,; 137 in | LABC or MBC, HER2-positive T-DM1 3.6mg/kg loading dose of trastuzumab 8 Adverse event data in
TDM4450g ; trial | No prior chemotherapy for their MBC intravenously every 21 days mg/kg IV + docetaxel 75 or 100 pooled analysis n=106
B0O21976 mg/m? IV on Day 1 of Cycle 1 (Data from 69 patients
followed by trastuzumab 6 mg/kg | randomised to T-DM1,
IV + docetaxel 75 or 100 mg/m? and 37 patients who
IV on Day 1 of all subsequent 21- | crossed over from the
day cycles control arm)
NCT00943670; 51 | LABC or MBC, HER2-positive, T-DM1 3.6mg/kg NA Adverse event data in
TDM4688g History of prior trastuzumab therapy intravenously every 21 days pooled analysis n=51

From Cycle 4, participants
with early progressive disease
additional pertuzumab by IV
infusion at a loading dose of
840 mg on Day 1, followed
by 420 mg IV infusion every
3 weeks

from single agent phase
of study
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Trial identifier(s) | Number Population Intervention Comparator Adverse event data
of
patients
in trial
NCTO00932373; 55 LABC or MBC, HER2-positive, T-DM1 various doses, NA Adverse event data in
TDM3569g progression during or within 60 days including licensed dose of T- pooled analysis, from the
after treatment with any prior DM1 3.6mg/kg intravenously n=15 patients on the
trastuzumab-containing chemotherapy every 21 days licensed dose of T-DM1
regimen
Previous treatment with chemotherapy
for MBC
NCT00509769; 112 | MBC, HER2-positive T-DM1 3.6mg/kg every 3 NA Adverse event data in
TDM4258g Prior HER? targeted therapy weeks pooled analysis n=112
NCT00679211; 110 | MBC, HER2-positive T-DM1 3.6mg/kg every 3 NA Adverse event data in
TDM4374g at least 2 lines of therapy weeks pooled analysis n=110
NCT00781612; 145 LABC or MBC, HER2-positive single-agent T-DML1,; or NA Pooled analysis:
TDM4529g ; planned prior TDM combination T-DM1 followed-up patients who
B025430 administered in combination were in the above-listed
with paclitaxel or with studies and in this
pertuzumab + paclitaxel extension study
JO22997 73 HER2-positive MBC. T-DM1 3.6mg/kg every 3 NA Adverse event data

prior treatment with trastuzumab and at
least 1 chemotherapy

weeks

available from abstract
(not in pooled analysis)
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Adverse events (AEs) from EMILIA * and TH3RESA® are shown in Table 10, which is taken directly

from the MS.

Table 10: AEs from EMILIA and TH3RESA, table adapted from MS

System organ/ EMILIA TH3RESA

class/adverse events lapatinib plus | T-DM1 (n= TPC (n=198) | T-DM1 (n=
capecitabine 490) 403)
(n =488)

Any Adverse Events 477 (97.7%) 470 (95.9%) | 141 (76.6%) 337 (83.6%)

BLOOD AND LYMPHATIC
SYSTEM DISORDERS

Overall 87 (17.8%) 171 (34.9%) | 54 (29.3%) 93 (23.1%)
THROMBOCYTOPENIA | 12 ( 2.5%) 137 (28.0%) | 6 (3.3%) 61 (15.1%)
NEUTROPENIA 40 (21.7%) 22 (5.5%)
ANAEMIA 39 (8.0%) 51 (10.4%) | 19 (10.3%) 36 (8.9%)
GASTROINTESTINAL

DISORDERS

Overall 436 (89.3%) | 352 (71.8%) | 93 (50.5%) 224 (55.6%)
DIARRHOEA 389 (79.7%) | 114 (23.3%) | 40 (21.7%) 40 (9.9%)
NAUSEA 218 (44.7%) | 192 (39.2%) | 40 (21.7%) 133 (33.0%)
VOMITING 143 (29.3%) | 93(19.0%) | 15 (8.2%) 71 (17.6%)
CONSTIPATION 47 (9.6%) 124 (25.3%) | 29 (15.8%) 78 (19.4%)
DRY MOUTH 24 (4.9%) 77 (15.7%) | 0 (0%) 49 (12.2%)
DYSPEPSIA 56 ( 11.5%) 43 (8.8%)

ABDOMINAL PAIN UPPER | 41 ( 8.4%) 57 (11.6%) | 23 (12.5%) 26 (6.5%)
STOMATITIS 61 ( 12.5%) 16 ( 3.3%) 93 (50.5%) 224 (55.6%)

GENERAL DISORDERS
AND ADMINISTRATION
SITE CONDITIONS

Overall 298 (61.1%) | 331(67.6%) | 83 (45.1%) 108 (49.1%)
FATIGUE 136 (27.9%) | 172(35.1%) | 46 (25.0%) 109 (27.0%)
ASTHENIA 81 (16.6%) 86 (17.6%) | 29 (15.8%) 63 (15.6%)
MUCOSAL 93 (19.1%) 33 (6.7%)

INFLAMMATION

PYREXIA 37 (7.6%) 85 (17.3%) | 22 (12.0%) 65 (16.1%)
INFECTIONS AND

INFESTATIONS

Overall 220 (45.1%) | 213 (43.5%)

PARONYCHIA 52 (10.7%) 1(0.2%)

INVESTIGATIONS

Overall 139 (285%) | 184 (37.6%)

ASPARTATE 46 (9.4%) 110 ( 22.4%)

AMINOTRANSFERASE

INCREASED

ALANINE 43 (8.8%) 83 (16.9%)

AMINOTRANSFERASE

INCREASED

METABOLISM AND

NUTRITION DISORDERS

Overall 169 (34.6%) | 144 (29.4%) | 23 (12.5%) 58 (14.4%)
DECREASED APPETITE | 113(23.2%) | 101(20.6%) | 23 (12.5%) 58 (14.4%)
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System organ/ EMILIA TH3RESA
class/adverse events lapatinib plus | T-DM1 (n = TPC (n=198) | T-DM1 (n=
capecitabine 490) 403)
(n =488)
MUSCULOSKELETAL
AND CONNECTIVE
TISSUE DISORDERS
Overall 180 (1 36.9%) 249 (50.8%) | 20 (10.9%) 79 (19.6%)
ARTHRALGIA 38 (7.8%) 85 (117.3%) 7 (3.8%) 46 (11.4%)
BACK PAIN 50 (110.2%) 64 (13.1%)
PAIN IN EXTREMITY 52 (110.7%) 52 (1 10.6%)
MYALGIA 18 (3.7%) 69 (14.1%) 15 (8.2%) 42 (10.4%)
NERVOUS SYSTEM
DISORDERS
Overall 189 (138.7%) 245 (150.0%) 15 ( 8.2%) 89 (22.1%)
HEADACHE 68 (1 13.9%) 133 (27.1%) 15 ( 8.2%) 89 (22.1%)
DIZZINESS 51 (110.5%) 48 (19.8%)
NEUROPATHY 28 (5.7%) 49 (110.0%)
PERIPHERAL
PSYCHIATRIC
DISORDERS
Overall 74 (15.2%) 101 ( 20.6%)
INSOMNIA 41 (8.4%) 54 (11.0%)

RESPIRATORY,
THORACIC AND

MEDIASTINAL
DISORDERS

Overall 156 (32.0%) | 217 (44.3%) | 23 (12.5%) 97 (24.1%)
COUGH 60 ( 12.3%) 83(16.9%) | 19 (10.3%) 63 (15.6%)
EPISTAXIS 39 (8.0%) 99 (20.2%) | 5 (2.7%) 47 (11.7%)
DYSPNOEA 36 (7.4%) 56 ( 11.4%)

SKIN AND

SUBCUTANEOUS TISSUE

DISORDERS

Overall 391 (80.1%) | 159 (32.4%) | 19 (10.3%) 19 (4.7%)
PALMAR-PLANTAR 283 (58.0%) | 6(1.2%)

ERYTHRODYSAESTHESIA

SYNDROME

RASH 130 (26.6%) |52 (10.6%) | 19 (10.3%) 19 ( 4.7%)
DRY SKIN 49 (10.0%) 17 ( 3.5%)

Table 11 shows AEs of grade 3 or higher (AEs were graded according to the National Cancer Institute
Common Toxicity Criteria for Adverse Events, version 3.0). There are slightly lower frequencies of
AEs in the TH3RESA trial than in the EMILIA trial, probably reflecting a shorter time on treatment at

time of analysis.
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Table 11: AEs of grade 3 or higher, table adapted from MS

Adverse Event % patients with grade 3 or higher event
EMILIA EMILIA | TH3RESA | TH3RESA
Lapatinib in T-DM1 | TPC T-DM1
combination N=490 n=184 n=403
with
capecitabine
n=488
Diarrhoea 20.7 1.6 4.3 0.7
Hand-foot
syndrome to4 0
Vomiting 4.5 0.8
Neutropenia 4.3 2 15.8 2.5
Hypokalaemia 4.1 2.2
Fatigue 3.5 24 2.2 2.0
Nausea 2.5 0.8
Mucosal
inflammation 23 02
Thrombocytopenia 0.2 12.9 1.6 4.7
Increased AST 0.8 4.3 2.2 2.2
Increased ALT 14 29
Anaemia 1.6 2.7 2.7 2.7
Abdominal pain 2.7 1.2
Asthenia 2.2 1.0
Cellulitis 2.2 0.5
Pulmonary 2.2 0.5
embolism
Dyspnoea 1.6 2.0
Febrile 3.8 0.2
neutropenia
Leukopenia 2.7 0.2

There were a number of fatalities while on study treatment, although percentages were considered low
on both arms given the advanced cancer and associated ill health of the patients; EMILIA T-DM1 n=1
(0.2%) (metabolic encephalopathy); EMILIA lapatinib in combination with capecitabine n=4 (0.8%)
(coronary artery disease, multi-organ failure, coma, hydrocephalus); TH3RESA T-DM1 n=5 (1.2%)
(pneumonia, sepsis, hepatic encephalopathy, subarachnoid haemorrhage and pneumonitis); TH3RESA
TPC n=3 (1.6%) (clostridium bacteremia, non-cardiogenic pulmonary oedema and pulmonary

embolism).
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In the EMILIA * trial, the T-DM1 group had fewer adverse events of grade 3 or greater, compared
with those treated with lapatinib in combination with capecitabine: 40.8% (95% CI: 37% - 45%)
versus 57% (95% Cl: 53% - 61%). *° A serious AE (SAE) was defined as any AE that resulted in
death, was life-threatening, required in-patient hospitalization or prolongation of existing
hospitalization, resulted in persistent or significant disability/incapacity, was medically significant, or

0

required intervention to prevent any of these outcomes. '° SAEs were experienced by 15.5% of the

T-DM1 group, and 18.0% of the comparator group.

In the TH3RESA?® trial, 32.3% of the T-DM1 group, and 43.5% of the TPC group, had adverse events
of grade 3 or greater. Serious Adverse Events (SAEs) were experienced by 18.4% of the T-DM1
group, and 20.7% of the comparator group.

Trial JO22997,° shown within Table 9, had a population of Japanese patients with a median of 3 prior
chemotherapy regimens for MBC (range, 1-8), including lapatinib in 43 (58.9%) patients. The
abstract reports “The most frequently observed grade >3 adverse events were thrombocytopenia
(21.9%), increased aspartate aminotransferase (13.7%), increased alanine aminotransferase (8.2%)
and vomiting (5.5%).° One patient (1.4%) discontinued treatment due to thrombocytopenia. No

patient received platelet transfusion. Grade 3/4 haemorrhage was observed in one patient (1.4%)”.

In the pooled analysis submitted to the EPAR based on 882 patients, that was published as an abstract,
the most common AEs were fatigue, nausea, headache, thrombocytopenia, and constipation.® The
most common AEs of grade 3 or greater were thrombocytopenia, fatigue, increased hepatic

transaminases (aspartate aminotransferase and alanine aminotransferase), hypokalemia, and anaemia.

The MS has provided an updated pooled analysis with 884 patients (cut-off date for pooled analysis
31.07.2012). Tables 12 and 13 are taken and adapted from Section 6.9 of the MS and the
manufacturer’s clarification response. See Appendix 4 of the ERG report for the Table of Common
AEs in the pooled analysis of 884 patients treated with single-agent T-DM1, reproduced from the MS

clarification response.
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Table 12: Overview of serious AEs, adapted from the manufacturer’s clarification response

Event

n(%o) from 884 patients given T-DM1 as

single agent

AEs leading to death 12 (1.4)
SAE 175 (19.8)
Grade >3 AE 398 (45.0)
AE leading to discontinuation of study drug 62 (7.0)

Table 13: Selected AEs in 884 patients given T-DM1 as single agent, adapted from MS

clarification question response

Event n(%) AE | n(%) Grade>3 | n(%) SAE AE leading to
AE discontinuation
of study drug
Thrombocytopenia 285(32.2) | 105(11.9) 8(0.9) 15 (1.7)
Haemorrhage 323 (36.5) | 18 (2.0) 14 (1.6) -
Hepatotoxicity 92 (33.2) 81 (9.2) 10 (1.1) 18 (2.0)
Peripheral neuropathy 257 (29.1) | 22 (2.5) 2(0.2) 4 (0.5)
Infusion 61 (6.9) 1(0.1) 2(0.2) 1(0.1)
reactions/hypersensitivity
Cardiac dysfunction 14 (1.6) 2(0.2) - 2(0.2)
Pneumonitis/Interstitial | 10 (1.1) 3(0.3) 3(0.3) 4 (0.5)
lung disease
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4.3 Critique of trials identified and included in the indirect comparison and/or multiple treatment
comparison

Studies were selected according to the inclusion and exclusion criteria described in Section 4.1.6.
Studies were excluded during sifting if the patients received prior therapy in the neo-/adjuvant setting
rather than in the metastatic setting. One trial was excluded due to being a dose-ranging study
(EGF10004)." Of trials deemed to meet the inclusion criteria, one RCT (EGF104900)* and two non-
RCTs (Jerusalem 2011, a study of everolimus 5mg in combination with trastuzumab and vinorelbine
versus everolimus 20mg in combination with trastuzumab and vinorelbine versus everolimus 30mg in
combination with trastuzumab and vinorelbine; and Andre 2010, a study of everolimus 5mg in
combination with paclitaxel and trastuzumab versus everolimus 10mg in combination with paclitaxel
and trastuzumab versus everolimus 30mg in combination with paclitaxel and trastuzumab) were

excluded for not linking into the network.****

Five RCTs were included in the MTC.****® Trial characteristics of the RCTs included in the MTC are
shown in Table 14 (adapted from the MS).
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Table 14: Trial characteristics of the trials included in the MTC (Table adapted from the MS)

Study EMILIA trial GBG26 Trial EGF100151 trial Martin et al. 2011 CEREBEL trial subgroup
pre-treated with
trastuzumab

Primary study Verma, 2012 Von Minckwitz, 2011 Cameron, 2008 Martin et al., 2011 Pivot, 2012

reference

Publication type

Journal article

Journal article

Journal article

Conference proceeding

Conference proceeding+
DHCP letter

Intervention

Capecitabine + Lapatinib
(N=496)

Capecitabine + Trastuzumab
(N=178)

Capecitabine + Lapatinib
(N=198)

Capecitabine +
Lapatinib (N=116)

Capecitabine + Lapatinib
(N=167)

Comparator (all
active
controlled)

T-DM1 (N=495)

Capecitabine (N=78)

Capecitabine (N=201)

Neratinib (N=117)

Capecitabine + Trastuzumab
(N=159)

Location

USA and non-USA sites

Non-USA sites

USA and non-USA sites

NR

Non-USA sites

Prior therapy

previously treated with

progressed

progressed after treatment

required to have 2 prior

required to have received

eligibility trastuzumab and a taxane | during treatment with with regimens that included, | trastuzumab regimens, | either a taxane or an
criterion trastuzumab with or without | but were not limited to, an | prior taxane treatment anthracycline in the adjuvant
1st-line metastatic anthracycline, a taxane, and setting; [unclear how many in
chemotherapy, not required to | trastuzumab subgroup not had prior
have had taxane [n=42 no taxanes]
prior taxanes] stratified based on their prior
trastuzumab exposure (only
those exposed to trastuzumab
considered in MTC)
Design RCT Phase Ill RCT Phase 11l RCT Phase 1l RCT, Phase Il RCT Phase Il
Method of Adequate Unclear Unclear Unclear Unclear
randomisation
Method of Open-label but assessor- Open-label Open-label, but assessor- Open-label Open-label
blinding (care blind (IRC) for PFS blind (IRC) for TTP
provider,
patient, outcome
assessor)
Cross-over No No Yes No No
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Study EMILIA trial GBG26 Trial EGF100151 trial Martin et al. 2011 CEREBEL trial subgroup
pre-treated with
trastuzumab

permitted

Primary PFS by IRC, OS, safety TTP TTP PFS CNS metastases

outcome

Secondary PFS by INV, ORR, time to | OS, response rate, clinical PFS, OS, clinical benefit 0S, safety, response PFS by INV, OS, ORR, CBR,

outcomes treatment failure, benefit rate, DOR, safety, rate, withdrawal, safety, rate, withdrawal, clinical

pharmacokinetics, DOR,

dose interruptions,

response rate, biomarker

benefit rate

time to first CNS progression,
incidence of CNS progression

patient-reported QoL, OS withdrawal analysis at any time, safety
rate, TTP
Present line of 0 (0) NR 88 (22) All patients were NR
t_herapy: First- previously treated in the
line, n (%) first or second-line
setting
Present line of 118 (12) NR 0 (0)
therapy: first-
line fast
relapser, n (%)
Present line of 361 (36) 156 (100) NR
therapy:
Second-line, n
(%)
Present line of 512 (52) NR NR NR 0 (0)
therapy: third-
ling, n (%)
Advanced or 50 (10) 45 (9) 3(2) NR NR

metastatic sites
in the brain, n
(%)
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Study

EMILIA trial

GBG26 Trial

EGF100151 trial

Martin et al. 2011

CEREBEL trial subgroup
pre-treated with

trastuzumab
Treatment Capecitabine | T-DM1 Capecitabine+ | Capecitabine | Capecitabine | Capecitabine | Capecitabine | Neratinib | Capecitabine | Capecitabine+
group + Lapatinib Trastuzumab + Lapatinib + Lapatinib + Lapatinib | Trastuzumab
Patients with 155 (31) 176 (36) 41 (56) 43 (62) 96 (48) 93 (46) NR NR NR NR
ER+ and/or (N=73) (N=71)
PR+, n (%)
Patients with 176 (36) 194 (39) NR NR 76 (38) 83 (41) NR NR NR NR
Performance
Status=1, n (%)
Study duration | Capecitabine + Lapatinib: 89.70 weeks (20.7 months) Capecitabine + Lapatinib: NR NR

53.73 weeks (range: 0
weeks -151.67 weeks); T-
DM1: 55.9 weeks (0 weeks -
147.33 weeks) — at first
interim analysis
Capecitabine + Lapatinib:
80.60 weeks (range: 0
weeks -177.67 weeks); T-
DM1: 82.76 weeks (0 weeks
- 173.33 weeks) — at second
interim analysis®

~20 weeks; Capecitabine:

~15 weeks?
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The CEREBEL™® and Martin®’ trials were excluded from the MTC within a sensitivity analysis due to

differences from the other three trials in terms of patient characteristics (see section 4.4).

As shown within Table 14, there is variation between trials regarding patients’ prior therapy. In
GBG26™ and CEREBEL not all patients had prior taxane treatment. The ERG’s clinical experts
believe that prior therapy with trastuzumab and/ or a taxane could be a clinically significant variable
and thus could be a potential treatment effect modifier in the network meta-analysis. However, there
are not enough trials to perform a meta-regression which would adjust for prior therapy.

There were some other differences between studies (apart from intervention and comparators):
Blinding: EMILIA * blinded outcome assessors for PFS, EGF100151"° blinded outcome assessors
for TTP, the other trials were not blinded for PFS/TTP.

PFS endpoint: Response evaluation criteria in solid tumours (RECIST) was used in EMILIA, Martin
et al., and EGF100151 trials; it was unclear from CEREBEL and GBG26 whether this was used.
Despite comparability across trials in the number of patients with three or more metastatic sites, study

populations differed in the sites of metastases.

4.4 Critique of the indirect comparison and/or multiple treatment comparison

The manufacturer conducted separate network meta-analyses for OS and PFS. The network of
treatments included: lapatinib in combination with capecitabine; capecitabine monotherapy;
trastuzumab in combination with capecitabine; and T-DM1, with the addition of neratinib when
analysing PFS. Separate networks included data from four and five RCTs in the base case for OS and

PFS respectively, which are shown in Figures 1 and 2.

39





Figure 1: Network of evidence for OS

Capecitabine monotherapy
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Figure 2: Network of evidence for PFS

Capecitabine monotherapy
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GBG 26

Capecitabine + lapatinib
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Capecitabine + trastuzumab

Martin

Neratinib EMILIA

T-DM1

The outcome measures of interest were the log hazard ratio for OS and PFS. The MS presented
results from fixed effect models as follows:
e Estimated HRs and corresponding 95% credible intervals (Crls) from network meta-analyses
for all pairwise treatment comparisons for OS and PFS for:
o The base case - including all identified trials for which data was available at the time
of the literature search
o A sensitivity analysis - excluding CEREBEL" (also excluding Martin et al."’ for
PFS)
e The probability of each treatment ranking
e Adjusted indirect treatment comparisons (ITC) (based on methods developed by Bucher et
al.”), excluding CEREBEL
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The log-hazard ratios and corresponding standard errors (SE) were synthesised in network meta-
analysis using a Bayesian approach. The log-hazard ratios were then transformed to estimate the
hazard ratios. The ERG agrees that synthesising the data in a network meta-analysis is appropriate
because it quantifies the uncertainty in the parameters. The use of hazard ratios assumes that the
treatment effect is constant over the lifetime of the patients. Based upon the analysis from the
EMILIA trial within the MS, there is uncertainty around whether the assumption of proportional
hazards holds for T-DM1 and lapatinib in combination with capecitabine beyond 72 weeks (see
Section 5.2.6).

The base case results as presented in the MS (Figure 20, page 127) for OS is shown in Figure 3. For
PFS, the fixed effect model results were recreated by the ERG because comparisons with neratinib
were not presented in the MS, including comparisons with: trastuzumab in combination with
capecitabine; trastuzumab emtansine; and capecitabine monotherapy. The ERG results for PFS are
shown in Figure 4. The results of the network meta-analysis presented by the manufacturer suggested
that T-DML1 is associated with a reduced hazard of both death and progression when compared with

all other treatments in the comparator set.

Figure 3: Fixed effect model results for OS

Treatment Comparison HR [95% Cri]

vs Capecitabine+Lapatinib

Capecitabine+Trastuzumab —— 1.02[0.75 1.37]
Trastuzumab Emtansine - 0.68[0.55,0.85]

Capecitabine Monotherapy ——— 123[1.00,1.50]

vs Capecitabine+Trastuzumab
Trastuzumab Emtansine —— 0.68[0.46.,098]

Capecitabine Monotherapy ——— 122[0.90 1.63]

vs Trastuzumab Emtansine

Capecitabine Monotherapy —— 182[1.33.,243]

T — T T 1
0.00 0.75 1.50 225 3.00
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Figure 4: Fixed effect model results for PFS'

Treatment Comparison HR [85% Crf]
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" Recreated by ERG to include comparisons with neratinib

The MS states that a fixed effect model was used to model the data rather than a random effects model
because of the limited number of trials. However, this assumes that there is no heterogeneity between
trials which is unlikely to be the case given the knowledge of the trials in the analysis. Within the
clarification process, the ERG requested that the manufacturer present results using a random effects
model using a weakly informative prior distribution for the between-trial standard deviation. In
response to this, the manufacturer provided pairwise HRs from a random effects model but did not
specify the prior distributions that were used. A standard reference prior distribution for the between-
study standard deviation is Uniform(0,2), suggested by NICE DSU Technical Support Document 2
(Evidence Synthesis series).?’ However, this implies that extreme heterogeneity is equally plausible
to mild heterogeneity, and will produce meaningless estimates of treatment effect in the absence of
sufficient sample data to update the prior distribution. The ERG proposed using a weakly-informative
prior distribution (i.e. a Half-Normal(0, 0.32%)) for the between-study standard deviation as suggested
in the NICE DSU Technical Support Document 3 (Evidence Synthesis Series).”* The results from a

model with this prior information are shown in Section 4.5.

The MS states that probabilities of treatment rankings were computed. However, this is only provided
as raw WinBUGS output in Appendix 13 (Section 10.12.8 - Section 10.12.11) of the MS, with no
interpretation of the findings. No probabilities of treatment rankings are provided by the manufacturer
from the random effects model presented within the response to clarifications. The ERG provides

these for OS and PFS in Section 4.5. Probabilities of each treatment ranking from the ERG random
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effects model are different to the manufacturer’s fixed effect results because probabilities depend on
the whole posterior distribution. The manufacturer’s ranking probabilities are presented in Figures 5
and 6 as shown numerically in Appendix 13 (Section 10.12.8 - Section 10.12.9) of the MS. T-DM1
has a 98% chance of being the best treatment for reduced hazard of death and 99% chance of being

the best treatment for a reduced hazard of progression.

Figure 5: Probability of treatment rankings for OS
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There was one feedback loop involving lapatinib in combination with capecitabine, capecitabine

monotherapy, and trastuzumab in combination with capecitabine in which it would be possible to
assess inconsistency between direct and indirect estimates of treatment effect. Inconsistency would
arise if there is imbalance in treatment effect modifiers comparing different pairs of treatments. The
manufacturer did not assess inconsistency or discuss whether there was an imbalance in treatment

effect modifiers.

Within the MS it is stated that after the initial literature review (December 2012), evidence was
published from two trials, TH3RESA and BOLERO-3, relevant to the network. The TH3RESA trial is
described in detail in Section 4.2. There is a disparity regarding the reason for exclusion of the
TH3RESA trial (which would allow a comparison of T-DM1 with trastuzumab in combination with
vinorelbine) in the MS and the clarification response. When asked by the ERG to clarify further why
the larger network presented in Figure 18 of the MS was not used, the manufacturer stated that

patients were randomised to either T-DM1 or TPC and the selection of therapy within the TPC arm
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was made after randomisation. This means that there is no record of what therapy the patients
randomised to T-DM1 would have received had they been randomised to the comparator arm. As the
choice of therapy is highly influenced by a patient’s characteristics (particularly characteristics
indicative of their prognosis) it is not possible to make an unbiased, randomised comparison of T-
DM1 and trastuzumab in combination with vinorelbine using this study. Comparing the two arms
equates to a comparison of the ITT population of those randomised to T-DM1 to those selected to
receive trastuzumab in combination with vinorelbine in the comparator arm. Whilst this issue could
have been avoided by having the clinicians pre-specify the choice of alternative therapy (thereby
allowing a comparison of those who would have received trastuzumab in combination with
vinorelbine in both arms) this is unfortunately not the case. Given this reason and the fact that some of
the treatment options within TPC are not listed as comparators within the NICE scope, the ERG
believes that it is reasonable to exclude the TH3RESA trial from the MTC analysis.

The BOLERO-3 trial compared trastuzumab in combination with vinorelbine versus everolimus in
combination with trastuzumab and vinorelbine. Since the initial literature review by the manufacturer
was undertaken, data from the trial has been published but was not included in the analysis presented
in the MS. However, data from BOLERO-3 would not have been synthesised in the analysis as the
TH3RESA trial was also excluded and so the treatments in the BOLERO-3 trial would not have been

connected in the network.

A sensitivity analysis excluding CEREBEL and Martin et al. was presented within the MS. The
rationale for this analysis given in the MS was that “the heterogeneity assessment of these studies
indicated that the patient population, prior treatment status and lack of detailed information on the
study population’s baseline characteristics in CEREBEL and Martin et al. deemed these two studies
not entirely comparable to the other trials”. The results of this analysis also suggest that T-DM1 is
associated with a reduced hazard of both death and progression when compared with all other
treatments in the comparator set. However, there is an inconsistency in the manufacturer’s definition
of the base case analysis between the MS and the clarification response. In the MS, the base case
includes all trials and the sensitivity analysis excludes CEREBEL and Martin et al. However, in the
clarification response, the base case excludes these two trials. The updated economic analysis given in
Tables 5 and 6 of the clarification response uses the results after excluding the CEREBEL and Martin
trials instead of the base case defined in the MS. The ERG believes that the base case should include
the CEREBEL and Martin trials as defined in the MS, but should employ a random effects model to

account for any between-study variability.
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4.5 Additional work on clinical effectiveness undertaken by the ERG

The ERG repeated the MTC using a random effects model with a Half-Normal(0,0.32%) prior
distribution for the between-study standard deviation. The results of this analysis for all pairwise
treatment comparisons are shown in Figures 7 and 8 for OS and PFS respectively. As expected for
estimates of hazard ratios based on medians of posterior distributions, the pairwise HRs using the
random-effects model are similar to those obtained using the fixed effect model (Figures 3 and 4).
However, when the random effects model is used there is greater uncertainty induced by the between-
trial variability and the possibility that there is no difference between treatments cannot be ruled out.
The posterior estimates of the between-study standard deviation for OS was 0.18 (95% Crl: [0.01,
0.63]), and 0.18 (95% Crl: [0.01, 0.62]) for PFS, which is indicative of mild heterogeneity.

Figure 7: Random effects model for OS

Treatment Comparison HR [95% Crl]

vs Capecitabine+Lapatinib

Capecitabine+Trastuzumab —-— 0.99[0.56 1.68]
Trastuzumab Emtansine —I—-— 068[0.37 1.25]
Capecitabine Monotherapy — - 120069 193]

vs Capecitabine+Trastuzumab
Trastuzumab Emtansine — 0.68[0.31.,1.60]

Capecitabine Monotherapy — 120 [0.70 ,2.05]

vs Trastuzumab Emtansine

Capecitabine Monotherapy . 176 [ 0.77 ,3.77]

[ T T 1
0.00 1.00 2.00 3.00 4.00
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Figure 8:

The probabilities of each treatment ranking for OS and PFS are shown in Figures 9 and 10. Using a

random effects model, the probabilities of trastuzumab being the best treatment in terms of the hazard

Random effects model for PFS

Treatment Comparison

HR [95% Crl]

vs Capecitabine+Lapatinib

Capecitabine+Trastuzumab —— 0.98[0.58 ,1.67 ]
Trastuzumab Emtansine ——— 0.65[0.35.,1.20 ]
Capecitabine Monotherapy — 1.63[0.96 277 ]
Meratinib —a— 1.30[0.68 ,2.47]
vs Capecitabine+Trastuzumab

Trastuzumab Emtansine ——— 0.67[0.29,148]
Capecitabine Monotherapy — 1.67[0.96 .2.82 ]
Meratinib = 1.34 [ 0.57 ,3.05]
vs Trastuzumab Emtansine

Capecitabine Monotherapy L 2510112 561]
Meratinib = 200[082 . 485]
vs Capecitabine Monotherapy

Meratinib —a—— 0.80[0.35.1.83]

[ T T 1
0.00 1.0 2.00 3.00 4.00

for OS and PFS are 84% and 87% respectively.

Figure 9: Probability of treatment rankings for OS
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4.6 Conclusions of the clinical effectiveness section

A systematic review was conducted for the decision problem, identifying two relevant trials. The
ERG believes that all relevant trials with available data have been included. The clinical effectiveness
data relevant to the decision problem were taken from two large RCTSs, both of which were open-
label, but otherwise at low risk of bias. The lack of blinding is unlikely to have affected OS, but could
bias the HRQoL data. One of the two trials had independent outcome assessment of PFS. Although
both trials were ongoing at the time of writing, they had completed their primary endpoint. Data were
available for OS, PFS and AEs, and one trial provided HRQoL data (although not in a form that can
be transformed to utility values). Additionally, adverse event data were available from a pooled
analysis of T-DML1 trials.

Data from the two RCTs of T-DML1 reported a significant advantage in PFS for T-DM1 over lapatinib
in combination with capecitabine, and over TPC. Data from one RCT reported a significant
advantage in OS for T-DM1 over lapatinib in combination with capecitabine. Further OS analyses of
both trials are planned (at the time of this assessment). There was some suggestion of improvement in

time to symptom worsening for T-DM1 over lapatinib in combination with capecitabine.

The most common AEs for T-DM1 were fatigue, nausea, headache, thrombocytopenia, and
constipation. The most common AEs of grade 3 or greater were thrombocytopenia, fatigue, increased
hepatic transaminases (aspartate aminotransferase and alanine aminotransferase), hypokalaemia, and
anaemia. Adverse event data from RCTs showed fewer AEs of grade 3 or greater for T-DM1 than for
lapatinib in combination with capecitabine, or than for treatment of physician’s choice. Frequencies
of SAEs were broadly similar, although slightly lower in T-DM1 groups. Limited HRQoL was
available, although FACT-B TOI-PFB data collected within the EMILIA trial suggested deterioration
took longer in the T-DM1 group than the comparator.

Most of the data were from third-line or later therapy, whereas the MS suggests T-DM1 as second-
line treatment. The studies were international, so not all participants would have had prior treatment
in accordance with UK practice. The trial populations were broadly similar to populations that would

be encountered in UK practice, although in practice there may be more patients with ECOG PS2.

The only comparator from the final NICE scope for which there was head-to-head data, was lapatinib
in combination with capecitabine. There was a lack of head-to-head comparison with T-DM1 for all
other comparators in the decision problem. Within the MTC analysis, allowing for heterogeneity
between studies increases the uncertainty about the true treatment effect on OS and PFS. T-DM1
appears to be the best treatment in terms of both OS and PFS. From the ERG’s random effects model,
T-DML1 is associated with a reduction in the hazard of death of 32% (HR=0.68, 95% Crl [0.37, 1.25])
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and a reduction in the hazard of progression or death of 35% (HR=0.65, 95% Crl [0.35, 1.20])

compared to lapatinib in combination with capecitabine.
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5. COST EFFECTIVENESS

51 ERG comment on manufacturer’s review of cost-effectiveness evidence

A search was conducted by the manufacturer to identify published cost effectiveness evidence and to
determine if any new modelling was required. The search was developed by using key references
identified through scoping searches. Free text terms reflecting the population and intervention
concepts of the decision problem were combined with economic evaluation / model outcome terms.
Medline, Embase, Embase Alert and NHS-EED were the data sources for this search. EconLit was not
searched, the manufacturer have acknowledged through the clarification process that this was an
oversight. The search was limited from 1993 to current (which was 04.10.13). No supplementary
techniques were reported such as citation or reference searching. In addition, no subject headings
were used, which could limit the sensitivity of the search. The manufacturer acknowledged through
the clarification process that this was an oversight. A verifiable cost-effectiveness study filter was not
used, but terms designed to retrieve the appropriate study type were employed. No relevant studies
were identified.

It is unlikely that any economic evaluations of T-DM1 have been missed by the manufacturer.
However, in order to find other potentially useful evidence, a search statement reflecting comparator
terms could have been added to the search to find studies on either T-DM1 or any of the comparators.
With a lack of economic evidence found on T-DML1 it may have been possible to use economic
evaluations of the comparator drugs to inform the manufacturer’s model. Due to time constraints it
was not possible for the ERG to devise a new search strategy incorporating comparator terms but a
preliminary search adding comparator terms and relevant subject headings retrieved a manageable 58
references in Medline / Medline in Process, some of which could have been used to inform the
economic model. Ideally the manufacturer’s search would be expanded before reaching a decision on

the status of the evidence base.
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5.2 Summary and critique of manufacturer’s submitted economic evaluation by the ERG
The manufacturer submitted a cohort state transition model written within Microsoft Excel ®. The
main model structure is clinically appropriate and the implemented model is generally clear, with no

major errors identified.

521

The manufacturer’s economic evaluation follows the NICE Reference Case, as shown within Table 15

NICE reference case checklist

below, taken from the MS.

Table 15: Comparison of the MS with the NICE Reference Case checklist

Element of health technology

assessment

Reference Case

Does the submission
adequately address
the Reference Case?

Defining the decision problem

The scope developed by the

Yes

Institute
Comparator Therapies routinely used in the Yes
NHS, including technologies
regarded as current best practice
Perspective on costs NHS and PSS Yes
Perspective on outcomes All health effects on individuals | Yes
Type of economic evaluation Cost-effectiveness analysis Yes
Synthesis of evidence on outcomes | Based on a systematic review Yes
Measure of health effects QALYs Yes
Source of data for measurement of | Reported directly by patients Yes
HRQoL and/or carers
Source of preference data for Representative sample of the Yes
valuation of changes in HRQoL public
Discount rate An annual rate of 3.5% on both | Yes
costs and health effects
Equity weighting An additional QALY has the Yes

same weight regardless of the
other characteristics of the
individuals receiving the health
benefit
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5.2.2 Model structure

The cohort state transition model has three health states: PFS; progressed disease; and death. A
clinically appropriate cycle length of one week has been employed. Each cycle, patients can either
transition from PFS to progressed disease, remain in the current state, or transition to death, as
shown within Figure 11 (replicated from the MS).

Figure 11: Model Structure

Progression

Free
Survival

Progressed
Disease

5.2.3 Population
The population within the model is adult patients with HER2-positive, unresectable LABC or MBC

who previously received trastuzumab and a taxane, separately or in combination. This is consistent
with the final scope. The patients simulated in the model were assumed to have a mean age of 53
years.

5.2.4 Interventions and comparators
The intervention, T-DM1, is compared with: lapatinib in combination with capecitabine; capecitabine;
vinorelobine; trastuzumab in combination with capecitabine; and trastuzumab in combination with

vinorelbine, as described within the NICE scope.

5.2.5 Perspective, time horizon and discounting

The model takes a NHS and PSS perspective as per the NICE reference case. Patients are followed
over 10 years within the MS base case. However, this was increased to 15 years within the
clarification process since up to 3% of patients remain alive at 10 years. By 15 years more than 99%
of patients have died. Costs and outcomes are discounted at 3.5% per annum.
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5.2.6  Treatment effectiveness and extrapolation

The effectiveness of T-DM1 and lapatinib in combination with capecitabine is based upon the
EMILIA trial comparing these two treatment options. The data cut points were from January 2012 and
July 2012 for PFS and OS respectively, which is prior to treatment switching. The MS assesses a wide
range of options for extrapolating the PFS and OS data, including the use of parametric distributions
and direct use of the Kaplan-Meier estimates in combination with parametric distributions for the tails
of the curves. Within the MS base case, for PFS the Kaplan-Meier curve is applied directly until week
72, after which a lognormal distribution is used to represent the tail of the curve, whilst for OS the
gamma distribution is fitted for the entire curve. The decision about which extrapolation approach to
use within the base case is based upon cumulative hazard plots, visual fit, external validity and
clinical plausibility, as recommended by Latimer within a NICE DSU Technical Support Document.?
In order to adjust the lognormal distribution (or other parametric distributions within the sensitivity
analysis) so that it meets the Kaplan-Meier curve at week 72, the transition probabilities for each
weekly cycle from the lognormal distribution are multiplied by the proportion of patients remaining in
PFS from the previous cycle, rather than the absolute figures generated from the lognormal
distribution being used.

For PFS, The Kaplan-Meier curve was used because the fit to the observed data of all of the
parametric distributions tested was shown not to be good. However, the manufacturer justifies the use
of a lognormal distribution to estimate the tail of the curve based upon this being the best fit to the
observed data. A more appropriate criterion would be to use the most clinically valid distribution

beyond the observed data.??

The effectiveness of capecitabine monotherapy and trastuzumab in combination with capecitabine is
based upon the results of the MTC. This analysis provides HRs for the comparators compared with T-
DML1. The use of a HR assumes that the treatment effect is constant over time so that hazards are
proportional. The lognormal distribution is used within the base case for extrapolating the tail of the
PFS data, although a lognormal distribution is an accelerated failure time model rather than a
proportional hazards model. In combination with the concern raised above about the choice of the
lognormal distribution for the tail of the curve, it may have been preferable to use an alternative
distribution which is consistent with the proportional hazards assumption, such as the Weibull
distribution. However, in practice the use of the Weibull distribution results in patients spending
longer within the progressed disease state which is less clinically plausible (2.25 years for the
lognormal versus 2.48 years for the Weibull for T-DM1 when the Gamma is used for OS). Thus the
use of the lognormal distribution generates a clinically plausible curve even though the application of

a hazard ratio to a lognormal distribution is theoretically incorrect.
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Similarly for OS, the proportional hazards assumption does not hold for a Gamma distribution apart
from the special case where it is equivalent to a Weibull distribution. However, the Gamma
distribution provides a better fit to the OS data and has greater external validity beyond the trial data
than any of the other distributions tested. Thus, whilst the assumptions are theoretically inconsistent,
the use of the Gamma distribution for OS may give the most plausible results given the data available.
The impact of the use of alternative distributions is tested within the ERG’s sensitivity analysis (see

Section 5.3 and Section 6).

Given the absence of relevant trials of vinorelbine identified for inclusion within the MTC, the HR for
vinorelbine for PFS and OS is assumed to be the same as capecitabine. This assumption is based upon
NICE Clinical Guidelines 81 where the guideline development group agreed that the effectiveness of
the two treatments is essentially equivalent." Similarly, the HR for PFS and OS for trastuzumab in
combination with vinorelbine was assumed to be the same as trastuzumab in combination with

capecitabine.

Importantly, the MS suggests that the comparative effectiveness between T-DM1 and lapatinib in
combination with capecitabine may not be constant beyond week 72 where the points fit less well to
the linear regression, as shown within Figure 12, replicated from the MS. This means that applying a
HR for the comparators may result in inaccurate estimates of effectiveness over time. However, as the
manufacturer suggests, this may be because of the low number of events occurring beyond 72 weeks.
Given the limited data available for the comparators over time, the assumption of constant hazards

provides a practical option for extrapolation; however the uncertainty around this should be noted.
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Figure 12: Cumulative hazard plot for PFS for T-DM1 compared with lapatinib in combination

with capecitabine
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In addition, the model assumes that the treatment effect will be maintained over time, beyond the
EMILIA trial data. This is subject to substantial uncertainty. The ERG has undertaken a sensitivity
analysis testing the extreme assumption that there is no benefit of T-DM1 beyond the trial data (see
Section 5.3 and Section 6).

Finally, the model assumes no relationship between PFS and OS. This means that estimates of PFS
could be greater than estimates of OS within the stochastic model, although in practice this does not
occur due to the substantial difference between PFS and OS and the limited uncertainty around PFS as

implemented by the manufacturer.

5.2.7 Health related quality of life

No HRQoL data has been published from the trials which can be converted into utilities, although
EQ-5D data is a secondary outcome of TH3RESA and interim results have been provided
confidentially within the supplementary files of the MS. An update to an existing search for utility
values from the NICE pertuzumab Single Technology Appraisal (STA)'" was presented within the MS
which did not identify any additional relevant studies. The HRQoL search did not use a verifiable
study type filter. If such a filter were used in conjunction with terms for disease-specific instruments,

such as the Functional Assessment of Cancer Therapy-Breast (FACT-B), it would have increased the
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yield and possible sensitivity of the search. The sources were appropriate (Medline, Embase, Embase
Alert and NHS EED), although a specialist data source such as the Tuft’s medical centre CEA
Registry would be a useful addition to this list. Terms for breast cancer and metastatic breast cancer

could be combined with “or” to increase yield.

Due to the lack of evidence identified by the HRQoL search, the HRQoL within the model is
estimated using a statistical model by Lloyd et al.?® This mixed model analysis was based upon a
sample of 100 people from the general population of England and Wales who were asked to value
different health states and adverse events associated with metastatic breast cancer using the standard
gamble technique.”® Included variables are: age; treatment response; disease progression (according
to whether patients are in the PFS or progressed disease state); febrile neutropenia; diarrhoea and
vomiting; hand-foot syndrome; stomatitis; fatigue; and hair loss. Utilities are estimated using a
treatment response variable of 0 (stable disease) and 1 (response), and subsequently weighted
according to the objective response rates reported within the trials.

The utility values employed within the model based upon Lloyd et al. are shown within Table 16
below. These are consistent with the results of a systematic review and meta-analysis of health state
utility values in metastatic breast cancer by Peasgood, Ward and Brazier (2010) which reports values
between 0.721 and 0.806.** In addition, the ERG’s clinical advisors agree that quality of life is likely

to be greater for patients on T-DM1 because of the reduced adverse event profile.

Table 16: HRQoL employed within the MS

State Utility value —
from MS

PFS T-DM1 0.78

PFS lapatinib in combination with capecitabine 0.74

PFS trastuzumab in combination with capecitabine 0.73

PFS capecitabine 0.72
PFS trastuzumab in combination with vinorelbine 0.73
PFS vinorelbine 0.72
Progressed disease 0.50

55





Although these values have reasonable external validity, the ERG has a number of concerns with the

way in which they are calculated, and thus they are subject to some uncertainty.

First, within the model, an age of 47 years has been used to calculate utilities and this is not dependent
upon the age of patients within the model. The manufacturer states that age 47 is from Lloyd et al.;
however the mean age reported within this publication is 40 years.”® This mixed model analysis
contains age as a variable so that this can be altered according to the patients of interest. However, the
analysis by Lloyd et al. suggests that increasing age has a positive impact upon HRQoL. This
contradicts other established sources based upon larger samples of the general population which
suggest that HRQoL generally decreases with age.”® Given this, in combination with the subsequent
issues below and the reasonable external validity of the utilities employed, the age variable has not
been altered by the ERG within the model.

Second, the adverse events included within the mixed model analysis by Lloyd et al. are not directly
comparable with the serious adverse events experienced by patients on T-DM1 or its comparators.
The MS states that quality of life impacts associated with grade 3 and 4 adverse events with over 2%
incidence in either treatment arm of EMILIA are included within the model. According to Table 21 of
the MS, this should include diarrhoea, hand-foot syndrome, vomiting, neutropenia, hypokalaemia,
fatigue, nausea, mucosal inflammation, thrombocytopenia, increased AST, increased ALT and

anaemia, many of which are not included within the model by Lloyd et al.?®

This means that the utility
values do not account for many of the adverse events. Moreover, the frequency of each AE has been
multiplied by the coefficients from the model by Lloyd et al. rather than using a binary variable,
experience AE or not, and then weighting the total according to the frequency of that AE, as would be

appropriate for a mixed model analysis.

A further limitation with the utility values is that the ERG’s clinical experts suggest that the
assumption of vinorelbine and capecitabine having the same adverse event profile is not clinically
valid since these different treatment options lead to different types of adverse events. In addition,
within their submission the manufacturer highlights that the utility associated with progressed disease

may be an underestimate.
Given these issues, the ERG has undertaken a sensitivity analysis varying the utility values within

plausible ranges to assess the impact of uncertainty within these parameters (see Section 5.3 and
Section 6).
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5.2.8 Resources and costs

The health economic model includes: the cost of the treatments; the cost of administration; the cost of
treating a selection of AEs; supportive care costs; and costs of treatment within the progressed disease
state. A systematic search was undertaken by the manufacturer for resource use data from the past five
years from a UK NHS perspective for advanced or metastatic breast cancer. This was an update to an
existing search described within the NICE pertuzumab STA,%® designed to identify any newly

published data since March 2013 until October 2013. No new resource use data was identified.

5.2.8.1 Cost of the treatments
The unit costs of TDM-1, trastuzumab, lapatinib, capecitabine and vinorelbine are based upon the

latest BNF estimates,?” which is an established source.

The dosage of lapatinib is consistent with the recommended dose within the BNF. The dosages of T-
DML, trastuzumab, capecitabine and vinorelbine are all based upon the weight or body surface area of
the patient. For T-DM1, patients require a three-weekly dose of 3.6mg per kg. For trastuzumab,
patients require 8mg per kg for the initial dose, followed by a three-weekly maintenance dose of 6mg
per kg. For both of these treatments, the model assumes that vial sharing will not occur and therefore
any excess treatment within the vials will be wasted. The average weight of a patient within EMILIA
(70.1kg) is used to estimate these costs. When wastage is included, this does not consider the variation
in weight between people and the impact of this upon vial usage. For example, for T-DM1, for
individuals weighing 75kg rather than 70.1kg, two 160mg vials would be required rather than one
160mg and one 100mg vial, increasing the annual cost from £73,955 to £91,021. For T-DM1, because
the average weight within the trial is closer to the threshold for increasing vial usage than that for
decreasing it (i.e. in order to receive one 160mg vial, the woman would have to weigh less than
44.4kg), the total cost of the drug is underestimated. Thus, an alternative cost has been calculated by
the ERG for both T-DM1 and trastuzumab based upon an approximated weight distribution of

patients (see Section 5.3 and Section 6).

It should be noted that trastuzumab may now alternatively be administered subcutaneously as a fixed
dose of 600mg every 21 days.?® The impact of the reduced costs associated with this alternative form
of administration is tested within the ERG’s univariate sensitivity analysis (see Section 5.3 and

Section 6).
Patients being treated with lapatinib in combination with capecitabine require 1000mg per m* of

capecitabine twice daily for 14 out of 21 days, whilst those being treated with capecitabine

monotherapy require 1250mg per m?. Capecitabine is given to patients as 500mg or 150mg tablets.
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An alternative cost has been calculated by the ERG for capecitabine based upon an approximated
body surface area distribution of patients. For vinorelbine, the model assumes that vial sharing is
commonplace because it is available to the NHS in generic form, thus it is not necessary to recalculate

the cost of vinorelbine to adjust for weight variation.

The cost of treatments within the manufacturer’s base case is based upon the planned dose rather than
the actual dose of the drugs. Since the effectiveness estimates for T-DM1 and lapatinib in
combination with capecitabine are based upon the actual dose provided and the actual dose of
capecitabine was substantially lower than the planned dose within EMILIA, the ERG proposes using
the actual dose provided within the base case where possible.

5.2.8.2 Cost of administration

The cost of administration includes the cost of administering the treatment and pharmacy costs,
weighted according to whether the treatment is intravenously or orally administered. These costs are
based upon PSSRU unit costs,? an established source, inflated to 2013 prices. Within the model, there
is an error within the coding for the administration of trastuzumab in combination with vinorelbine.
Trastuzumab is administered every three weeks whilst vinorelbine is administered on a weekly basis.
The submitted model code multiplies the cost of administration of trastuzumab in combination with
vinorelbine by the proportion of patients in PFS during that cycle and subtracts half of the pharmacy
costs every three weeks, which results in incorrect costs of administration including some negative

weekly costs. This is corrected within the ERG’s base case (see Section 5.3 and Section 6).

5.2.8.3 Supportive care costs

A weekly cost is applied throughout the progression-free and progressed disease health states to
account for a fortnightly community nurse visit (20 mins), a monthly GP visit and a monthly visit to a
clinical nurse specialist (1 hour). Our clinical experts suggest that this is reasonable. These costs are

based upon uplifted PSSRU unit costs.

The MS suggests that patients receiving HER2-directed therapies (TDM-1, trastuzumab and lapatinib)
should have regular monitoring of left ventricular ejection fraction (LVEF). The cost of monitoring is
not included within the health economic model. However, based upon NICE Clinical Guidelines 81
this would only be required every 3 months at a cost of around £130." Thus this is unlikely to impact

upon the model results substantially because it is a minimal cost relative to drug acquisition costs.

5.2.8.4 Costs of treatment within progressed disease state
Within the model, patients may receive capecitabine and/or vinorelbine within the progressed disease

state, followed by palliative care. In theory, the patients are divided into whether they received TDM-
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1/ its comparators as first-line, second-line or third-line treatment according to the proportions within
EMILIA. After progression, first-line patients (12%) are assumed to receive 38 weeks of treatment
(19 weeks on vinorelbine and 19 weeks on capecitabine); second-line patients (36%) are assumed to
receive 19 weeks of treatment (half on capecitabine and half on vinorelbine); and those failing on
third-line (52%) are assumed to receive no further active treatment following progression. Within the
model, the same cost is applied for each week within the progressed disease health state. This value is
calculated as the total cost of post-progression treatments divided by the mean time in the progressed
disease state to spread out these costs over the remaining time within the model. This is simplified
within the model because only one health state is employed to represent progressed disease and a
more complex model structure would need to be employed to incorporate different treatment options
over time. Given the expected impact of this cost upon the model results, this simplified approach
seems reasonable were it to be modelled appropriately. However, the method used by the
manufacturer assumes the weekly cost in the progressed disease state is independent of treatment.
This results in those treatments, such as TDM-1, where patients spend a longer duration in the
progressed disease state, being associated with greater costs than those with shorter durations, despite
having similar post-progression treatments. The ERG has amended this error by calculating average

costs per week for each individual treatment.

In addition, there is a lack of external validity associated with patients remaining in the progressed
disease state for an average of 1.2 — 2.5 years (depending upon treatment within the PFS state) whilst
only receiving active treatment for a maximum of 38 weeks. Thus the post-progression costs may be
underestimated within the model. The cost associated with the progressed disease health state is

increased by the ERG within a sensitivity analysis (see Section 5.3 and Section 6).

Palliative care costs are included within the model as a single cost upon death. This is estimated from
the DIN-LINK database (an anonymised database of individual primary care records from general
practices in the UK) using costs from 2000 — 2001, uplifted to 2013 prices. The ERG’s clinical
advisors suggest that there may now be more involvement by hospital and hospice teams than in
2000; however since this cost is applied to all patients within the model it will not impact substantially

upon the model results.

5.2.8.5 Cost of adverse events

The cost of treatment of adverse events is based upon NHS Reference Costs, which is an established
source; although all appear to be based upon ‘Malignant Breast Disorders with Major CC (reduced
short stay emergency tariff)’ and other codes may be more appropriate for some AEs. The MS states
that the cost of treatment associated with those grade 3 and 4 adverse events with over 2% incidence

in either treatment arm of EMILIA are included. According to Table 21 of the submission, this
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includes diarrhoea, hand-foot syndrome, vomiting, neutropenia, hypokalaemia, fatigue, nausea,
mucosal inflammation, thrombocytopenia, increased AST, increased ALT and anaemia. However,
within the model only costs associated with diarrhoea and fatigue are included. Costs associated with
increased AST, hand-foot syndrome and thrombocytopenia are assumed to be zero, whilst the
remaining adverse events are not mentioned in relation to the model. Since more grade 3 and 4
adverse events are experienced by those patients receiving lapatinib in combination with capecitabine
than those receiving T-DML, this is likely to be unfavourable to T-DM1.

The cost of AEs from the EMILIA trial is assumed to be spread equally over the remaining time
within PFS. Given that all of these adverse events are currently experienced within the follow up
period of EMILIA (median 19.1 months for T-DM1; median 18.6 months for lapatinib in combination
with capecitabine), the costs associated with AEs are expected to be underestimated within the model
because of the effect of discounting and because there are likely to be additional adverse events
beyond the current trial follow up for patients staying in PFS. However, the sensitivity analysis
around costs of AEs undertaken by the ERG suggests that this is unlikely to have a substantial impact

upon the model results (see Section 5.3 and Section 6).

The weekly cost of AEs is calculated based upon summing the following for all types of AEs: (Total
number of AE/Total time on treatment)*Cost of treating AE. It is unclear within the model from
where the value for total time on treatment has been derived and the manufacturer did not clarify this
satisfactorily when asked during the clarification process. Using the mean time on treatment within
Sheet “KM TOTT” of the manufacturer’s model and multiplying this by the number treated within
Sheet “Demographic” provides similar figures to those included within the model, as shown in Table
17, although it is noted that the manufacturer’s values are more favourable to lapatinib in combination

with capecitabine.

Table 17: Total time on treatment (all patients, weeks)

Treatment Manufacturer’s figures | ERG figures
T-DM1 18,144 19,110
Lapatinib in combination with capecitabine | 15,377 13,943

Within the economic model, the calculations for total weekly AE costs are multiplied by the
proportion of patients on treatment rather than the proportion of patients in the PFS health state. This
does not seem to be appropriate because the ERG believes that the weekly cost of adverse events has
already taken into account time on treatment until progression. Thus within the ERG’s base case
analysis, the weekly costs of AEs are multiplied by the proportion of patients in PFS rather than the

proportion on treatment.
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5.2.9 Cost effectiveness results

In the initial submission, the manufacturer did not present a full incremental analysis, although this
was corrected in the response to clarifications. These results are replicated in Table 18. Only
deterministic results were presented within the clarification response. These are similar to the
probabilistic results re-run by the ERG; however, the uncertainty around the model inputs was

inadequately characterised (see Section 5.2.10).

Table 18: Replicated deterministic revised incremental cost-effectiveness analysis results from

manufacturer’s clarifications

Totals Incrementals
_ ICER (Cost
Technologies
Costs (E) | LYs QALYs | Costs(E) | LYs QALYs | per QALY
gained)
Capecitabine £11,850 | 1.61 0.89
Vinorelbine £16518 | 1.61 089 | £4,668 | 000 | 000 | Dominated

Lapatinib and

- £34,227 2.53 1.45 £17,709 0.92 0.57 £39,449
capecitabine

Trastuzumab and

. £35,784 2.24 1.28 £1557 | -0.29 | -0.17 | Dominated
capecitabine
Trastuzumab and

) . £36,662 2.24 1.28 £878 029 | -017 | Dominated
vinorelbine
T-DM1 £111,226 | 3.16 1.91 £74565 | 0.92 0.63 £167,253

It should be noted that the mean hazard ratio from the MTC for lapatinib in combination with
capecitabine versus trastuzumab in combination with capecitabine is close to 1 for both PFS and OS,
suggesting similar efficacy between these treatment options. However, estimating PFS and OS based
upon the Kaplan-Meier data from EMILIA, the model predicts that lapatinib in combination with
capecitabine is substantially more efficacious. Since the cost of trastuzumab in combination with
capecitabine is greater than that for lapatinib in combination with capecitabine, even if PFS and OS
were the same for these two treatment options, trastuzumab in combination with capecitabine would

remain dominated.
5.2.10 Sensitivity analyses

The manufacturer undertook PSA and several univariate sensitivity analyses. However, both analyses

have flaws.
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Within the MS, the parameters of the distributions representing the uncertainty are not presented or
justified and not all parameters varied within the PSA are described. Only costs and utilities are listed
as being included within the PSA, yet within the economic model the parameters associated with the
parametric distributions for extrapolation of PFS and OS and the hazard ratios for the comparators are
also included within the PSA. Based upon the parameters varied within the economic model, the

characterisation of uncertainty generally appears to be arbitrary.

Within the clarification process, the manufacturer was asked to provide the Excel spreadsheet
referenced within the economic model for the parameters used to produce the parametric distributions
for modelling PFS and OS, in order to clarify how the parameters and correlation matrices pasted as
values within the model were derived. The manufacturer did not supply this; however based upon the
data within the model, the ERG believes that the regression approach used to estimate the parameters
for PFS and OS produces correlation matrices which are arbitrary rather than appropriately
characterising the uncertainty. In addition, the MS acknowledges that no relationship is assumed
between PFS and OS, which in theory means that estimates of PFS could be greater than estimates of
OS within the PSA.

The uncertainty around the HRs does not take into account the joint distribution of treatment effects
as generated by the MTC. The manufacturer approximates the posterior distribution of treatment
effects using normal distributions with means and standard errors of log-hazard ratios for each
treatment derived from the network meta-analysis and ignores the correlation between treatment
effects. This is an unnecessary assumption that could be managed by including a look-up table of
samples from the joint posterior distribution, commonly referred to as Convergence Diagnostic and
Output Analysis (CODA), thereby preserving the underlying joint distribution. In addition, the
effectiveness of lapatinib in combination with capecitabine is based upon the Kaplan-Meier curve
from EMILIA until 72 weeks and hence no uncertainty is assumed around the relative efficacy

between this treatment and T-DM1 until beyond 72 weeks.

The uncertainty around the coefficients used to estimate the utility values are based upon the standard
errors reported within Lloyd et al.® No uncertainty is incorporated around the treatment response and
AE rates from the trials which are used to generate the utility values, although the latter are
implemented within the statistical model by Lloyd et al. incorrectly by the manufacturer anyway (see

Section 5.2.7). The uncertainty around cost estimates within the model appears to be arbitrary.

Tabled results of the probabilistic sensitivity analysis are not presented within the MS.
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The univariate sensitivity analyses presented by the manufacturer compared T-DM1 with capecitabine
only. Given that lapatinib in combination with capecitabine is neither dominated nor extendedly
dominated by any of the comparators, it would be more appropriate to present a comparison of T-
DM1 with this intervention. Moreover, all comparisons should have been included within the one way
sensitivity analysis because the appropriate incremental comparison may change for each analysis.
Thus, the impact upon the model results of changing parameters within the model is not well
described by the manufacturer’s analysis. The results of the manufacturer’s univariate sensitivity
analyses are shown within Table 19. Key results of the sensitivity analyses have been recalculated by
the ERG (see Sections 5.3 and 6).
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Table 19: Results of the univariate sensitivity analysis presented within the MS

Base case value High value Low value

(BCV)
Costs
PFS supportive care £43.45 £86.91 (BCV x2) £21.73 (BCV x0.5)
cost (weekly)
ICER £113,003 £110,142
Progressed disease £63.08 £123.99 (BCV x2) £31.54 (BCV x 0.5)
supportive care cost
(weekly)
ICER £113,158 £110,064
Post-progression lines | 4.3 months (18.63 | 8.6 months (37.27 2.15 months (9.32
(2L/3L) of treatment weeks) weeks) weeks)
duration
ICER £111,737 £110,775

Treatment dose

Planned treatment
dose

Actual treatment dose observed in the trial for
all whole duration of progression-free survival

ICER £111,871

Drug costs Including wastage | Excluding wastage (full vial sharing) for all
drugs (except vinorelbine as generic and
assumed to be made up through compounders)

ICER £108,082

Outcomes (Results from the MTC)

PFS HR: Tra+Cap vs | 0.68 0.50 (95% ClI) 0.91 (95% CiI)
T-DM1

ICER £111,069 £111,132

PFSHR: Cap vs T- 0.39 0.29 (95% CI) 0.55 (95% Cl)

DM1

ICER £108,700 £115,191

OS HR: Tra+Cap vs 0.68 0.46 (95% CI) 0.98 (95% CI)
T-DM1

ICER £111,205 £110,998

OS HR: Cap vs T- 0.55 0.41 (95% CI) 0.75 (95% CI)

DM1

ICER £89,965 £165,517

PFS HR: Tra+Capvs | 0.68 0.54 (excluding CEREBEL and Martin et al. )
T-DM1

ICER £111,075

PFS HR: Cap vs T- 0.39 0.35 (excluding CEREBEL and Martin et al. )
DM1

ICER £110,123

OS HR: Tra+Cap vs 0.68 0.58 (excluding CEREBEL and Martin et al. )
T-DM1

ICER £111,140

OS HR: Capvs T- 0.55 0.52 (excluding CEREBEL and Martin et al. )

DM1

ICER

£105,788
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Base case value
(BCV)

High value

Low value

Progression-free

Different values

0.74 (same values as Lap and Cap arm in all

utility in arms arms)
ICER £118,617
Progression-free 0.78 0.71 (T-DM1 PFS utilty from TH3RESA trial)
utility T-DM1
£123,257
Progressed utility | 0.50 0.70 (BCV +0.2) 0.30 (BCV -0.2)
ICER £98,511 £126,660
Progression free utility | 0.78 0.98 (BCV +0.2) 0.58 (BCV -0.2)
T-DM1
ICER £94,909 £179,337
Progression free utility | 0.74 0.94 (BCV +0.2) 0.54 (BCV -0.2)
Lap + cap
ICER £111,095 £111,095
Progression free utility | 0.73 0.93 (BCV +0.2) 0.53 (BCV -0.2)
Tra + cap/Tra + vin
ICER £111,095 £111,095
Progression free utility | 0.72 0.92 (BCV +0.2) 0.52 (BCV -0.2)
Cap/Vin
ICER £123,971 £100,371
Parametric functions
PFS Kaplan-Meier Kaplan-Meier data with other parametric tails
data with log- (1) Weibull
normal tail (2) Exponential
(3) Log-logistic
(4) Gamma
(5) Piecewise exponential tail (one piece)
ICER (1) £100,365
(2) £106,672
(3) £114,826
(4) £110,015
(5) £106,211
0OS Gamma Other parametric distributions
distribution (1) Weibull
(2) Log-logistic
(3) Log-normal
(4) KM data with piecewise exponential tail
(one piece)
(5) KM data with piecewise exponential tail
(two pieces)
ICER (1) £151,208
(2) £115,020
(3) £111,004
(4) £138,286
(5) £153,319
Other
Cost discount rate 3.5% 6% 0%
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Base case value High value Low value
(BCV)
ICER £108,305 £115,586
Health outcomes 3.5% 6% 0%
discount rate
ICER £118,396 £100,816
Health and cost 3.5% both arms 6% both arms 0% both arms
discount rates

ICER £115,413 £104,873
Time horizon | 10 15 5
ICER £107,657 £133,103

5.2.11 Model validation and face validity check

The MS reports that the MTC and economic evaluation have been validated through consultation with
clinical and modelling experts and through comparison with external data. In particular, the
extrapolated trial data was compared with 10 year registry data of people with HER2-positive MBC.
Although these patients had not received T-DML1, it provided information about the expected shape of

the survival curves. The manufacturer also reports undertaking internal validity checks.

The ERG externally validated the model through consultation with clinical experts and comparison
with existing data sources. Internal validation involved checking the model formula and code and

checking face validity of model results both within the base case and the sensitivity analysis.

5.3 Exploratory and sensitivity analyses undertaken by the ERG

5.3.1 The ERG’s suggested base case

Based upon the critique of the manufacturer’s economic model, the ERG have identified two key
errors in implementation and four key assumptions which are methodologically weak which have

been revised for the ERG’s base case. Thus the ERG’s suggested base case includes:

1) Correcting the cost of AEs.
As described within Section 5.2.8.5, the model was intended to include the cost of treatment
associated with those grade 3 and 4 adverse events with over 2% incidence in either treatment arm of
EMILIA; however there are some coding errors which mean that only costs associated with diarrhoea
and fatigue are included. This is corrected within the ERG’s base case. In addition, within the ERG’s
base case the total weekly costs associated with AEs have been multiplied by the proportion of
patients in PFS rather than the proportion of patients on treatment since the weekly cost of AEs has

already taken into account time on treatment.
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2) Correcting the code for the cost of administration of trastuzumab in combination with
vinorelbine.

As described within Section 5.2.8.2, the code for the cost of administration of trastuzumab in
combination with vinorelbine resulted in some negative weekly costs. Trastuzumab is administered
every three weeks whilst vinorelbine is administered on a weekly basis. The submitted model code
multiplied the cost of administration of trastuzumab in combination with vinorelbine by the
proportion of patients in PFS during that cycle and subtracted half of the pharmacy costs every three
weeks. The ERG’s base case multiplies the cost of administration of trastuzumab in combination with
vinorelbine by the proportion of patients in PFS every three weeks and multiplies the cost of
administration of vinorelbine monotherapy by the proportion of patients in PFS during the remaining

two out of every three weeks.

3) Using hazard ratios from the ERG’s random effects MTC.
As described within Section 4.5, the ERG has undertaken additional analysis to produce results from a
random effects MTC to account for between-study variability. The HRs from this analysis have been

employed within the ERG base case.

4) Calculating weekly costs in the progressed state independently for each treatment option.
As described within Section 5.2.8.4, within the manufacturer’s model the total weighted cost of
treatment in the progressed state is divided by the average time in the progressed disease health state
across all interventions. Within the ERG’s base case, the total weighted cost associated with post-
progression has been divided by the mean time in that state for that treatment option, so that the total
cost associated with post-progression is the same for each treatment option to be consistent with the

assumptions described by the manufacturer.

5) A 15 year time horizon (rather than 10 years).
As described within Section 5.2.5, patients are followed over 10 years within the MS base case;
however this was increased to 15 years within the clarification process since up to 3% of patients
remain alive at 10 years within the model. A 15 year time horizon more fully captures the differences

between costs and outcomes of the interventions.

6) Incorporation of variation in patient’s weight and body surface area to calculate the dosage

of T-DM1, capecitabine and trastuzumab.
As described within Section 5.2.8.1, the mean body weight and surface area of patients within
EMILIA is used by the manufacturer to estimate drug costs. Ignoring variability is likely to lead to
inaccurate estimates. An accurate estimate of the dosage of T-DM1 could be derived from the patient-

level data from EMILIA which would provide distributions of weight for the patient population of

67





interest. Within their clarification letter, the manufacturer’s suggested that undertaking this additional
analysis around the cost of the drug “given the magnitude of the base-case ICERs... ... appears to be a
second order issue”. In the absence of patient-level data and given that no data have been identified by
the ERG around the weight distribution of adults with HER2-positive metastatic breast cancer, the
dose of T-DML1 has been recalculated using the mean weight from the EMILIA trial and assuming a
normal distribution with a standard deviation of 15.3. This is based upon a study reporting the body
surface area distribution of adult cancer patients in the UK,* with the weight distribution provided via
personal correspondence. The mean weight in this study is similar to those patients in the EMILIA
trial (71.8kg versus 70.1kg). It is also consistent with the weight distribution of the general population
of adults in England from the Health Survey for England dataset. The cost of trastuzumab has been
recalculated using the same method for the ERG’s base case.

The cost of capecitabine has also been recalculated using the distribution of body surface area, based
upon the paper by Sacco et al.*

For both T-DML1 and capecitabine the actual dose according to patient weight from the EMILIA trial
was used rather than the planned dose for the ERG’s base case. This is important because the
effectiveness estimates are based upon the actual dose provided and the actual dose of capecitabine

was substantially lower than the planned dose.

Table 20 shows the three-weekly cost of each treatment used within the manufacturer’s base case and

within the ERG’s base case.

Table 20: Three-weekly cost of each treatment

Treatment Manufacturer’s base case cost ERG’s base case cost
T-DM1 £4267 £4410

Lapatinib £1206 £1206

Capecitabine (1000mg/kg) | £223 £188

Capecitabine (1250mg/kg) | £285 £278

Trastuzumab

Initial dose £1630 £1726

Maintenance dose £1222 £1345

Vinorelbine £69 £69

Within the economic model, the calculations for applying the actual dose for T-DM1 and capecitabine

for the sensitivity analysis appear to contain an error similar to that reported for estimating the cost of
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AEs. According to the MS, the actual treatment dose is the dose observed in the trial for the whole
duration of progression-free survival, meaning it will include dose interruptions and treatment
discontinuation. Within the model, the cost of the three-weekly dose is recalculated according to the
reduced mg per kg provided to patients; however, the proportion of patients remaining on treatment,
rather than the proportion in PFS, is multiplied by this reduced cost. Thus, the ERG’s base case
adjusts the cost of the three-weekly dose using the values in Table 20 above, but uses the proportion
in PFS rather than the proportion of patients remaining on treatment.

5.3.2 Probabilistic sensitivity analysis
Section 5.2.10 described substantial limitations with the PSA within the economic model. The ERG
believes that the following corrections would need to be undertaken as a minimum to provide
reasonable expected results:

¢ Reanalyse the survival data for deriving the parametric distributions for PFS and OS;

e Use the joint posterior distribution of (log) hazard ratios from the MTC;

o Use informed parameters for the uncertainty around costs and utilities.
Given the substantial resources that would be required in delivering the above, the ERG has focused
upon correcting the deterministic base case analysis and undertaking substantial one way sensitivity
analysis using the deterministic model to describe the key drivers of the model results rather than
producing robust PSA results. It is highly unlikely that such a PSA would reduce the mean ICER for
T-DML1 to the £20,000 - £30,000 cost per QALY gained quoted within the NICE Guide to the
Methods of Technology Appraisal.®

5.3.3 Univariate sensitivity analysis

The ERG have repeated selected univariate sensitivity analyses run by the manufacturer, chosen based
upon key areas of uncertainty identified within the ERG’s critique of the model. A table describing
the rationale for which sensitivity analyses are repeated is provided within Appendix 5. In addition to
the sensitivity analysis presented within the MS, based upon the critique of the economic model, the
ERG has tested:

1) Assuming no benefit beyond the trial duration by setting PFS and OS of T-DM1 equivalent to
that of lapatinib in combination with capecitabine after week 72 and 96 respectively (i.e.
when numbers at risk become low in EMILIA);

2) Doubling the weekly cost associated with AEs;

3) The impact of trastuzumab being given in its alternative form as a fixed dose subcutaneous
administration by decreasing the cost of trastuzumab (to £1222.20 per three weekly cycle)
and its administration (trastuzumab in combination with capecitabine assumed to be same as

lapatinib in combination with capecitabine at £147.53 per administration).
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54 Conclusions of the cost effectiveness section

The MS did not identify any existing economic evaluations of T-DM1. The de novo model developed
is appropriate for the decision problem defined in the final NICE scope and was generally well
described within the report. The model structure is clinically appropriate. Following the clarification
process, the manufacturer’s reported a deterministic ICER for T-DM1 compared with lapatinib in
combination with capecitabine of £167,253, the latter of which is estimated to have an ICER of
£39,449 compared with capecitabine alone. The ERG has identified two key errors in implementation
and four key assumptions which are methodologically weak which have been revised for the ERG’s

base case, although these do not impact substantially upon the model results (see Section 6).

The uncertainty around the model parameters for the PSA is inadequately characterised and the PSA
results are not tabled within the MS. The one way sensitivity analysis provided by the manufacturer
does not establish the robustness of the model results or determine the key drivers of the ICERs

because T-DML1 is compared with capecitabine only.
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6. IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC
ANALYSES UNDERTAKEN BY THE ERG

6.1 ERG’s base case ICER

The ERG’s base case ICER is developed in stages in Tables 21 — 26. As in the manufacturer’s base
case, vinorelbine, trastuzumab in combination with capecitabine, and trastuzumab in combination
with vinorelbine are dominated. Whilst the revised drug costs increase the ICER associated with T-
DM1 compared with lapatinib in combination with capecitabine, the other changes reduce the ICER,
resulting in an incremental cost per QALY of £166,429, which is very similar to that submitted by the
manufacturer within the clarification responses. All tables show a full incremental analysis. The
results have been presented in order of ascending effectiveness rather than costs, as opposed to the
manufacturer’s, to avoid changing the order of the interventions within the tables due to the costs of
lapatinib in combination with capecitabine and trastuzumab in combination with capecitabine being

similar.

Table 21: Manufacturer’s base case

Totals Incrementals
] ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £11,850 | 1.61 0.89
Vinorelbine £16,518 | 1.61 0.89 £4,668 | 0.0 | 0.0 | Dominated

Trastuzumab and

I £35,784 2.24 1.28 £19,266 0.63 0.40 Dominated
capecitabine

Trastuzumab and

. . £36,662 2.24 1.28 £878 1.61 0.89 Dominated
vinorelbine
Lapatinib and

L £34,227 2.53 1.45 -£2,435 0.29 0.17 £39,449
capecitabine
T-DM1 £111,226 | 3.16 1.91 £76,999 | 0.63 0.46 £167,253

Table 22 shows the model results when the resource use for all adverse events with over 2% incidence
in either treatment arm of EMILIA is included correctly and the weekly cost of AEs is multiplied by
the proportion of patients in PFS rather than the proportion of patients on treatment. This does not

impact substantially upon the base case results.
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Table 22: Correcting the cost of AEs

Totals Incrementals
. ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £11,933 | 161 0.89
Vinorelbine £16,601 1.61 0.89 £4,668 0.00 0.00 | Dominated

Trastuzumab and

I £35,945 2.24 1.28 £19,344 0.63 0.40 Dominated
capecitabine

Trastuzumab and

) . £36,823 2.24 1.28 £878 1.61 0.89 Dominated
vinorelbine
Lapatinib and

e £34,388 2.53 1.45 -£2,434 0.29 0.17 £39,588
capecitabine
T-DM1 £111,385 | 3.16 1.91 £76,997 | 0.63 0.46 £167,246

Table 23 shows the model results when the cost of AEs is corrected as above, in combination with
correcting the code for the cost of administration of trastuzumab in combination with vinorelbine and
calculating weekly costs in the progressed disease state independently for each treatment option.

Again, this does not impact substantially upon the base case results.

Table 23: Correcting the code for the cost of administration of trastuzumab in combination with

vinorelbine and weekly costs in the progressed state

Totals Incrementals
] ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £12,242 | 1.61 0.89
Vinorelbine £16,910 | 1.61 089 | £4,668 | 000 | 000 | Dominated

Trastuzumab and

- £35,970 2.24 1.28 £19,060 0.63 0.40 Dominated
capecitabine

Trastuzumab and

. . £42 409 2.24 1.28 £6,439 1.61 0.89 Dominated
vinorelbine
Lapatinib and

L £34,180 2.53 1.45 -£8,229 0.29 0.17 £38,676
capecitabine
T-DM1 £110,926 | 3.16 1.91 £76,745 | 0.63 0.46 £166,701
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Table 24 shows the model results following the above changes in combination with using the HRs
reported from the ERG’s random effects MTC. This increases the ICER for lapatinib in combination
with capecitabine compared with capecitabine monotherapy from £38,676 to £52,884.

Table 24: Applying the HRs from the ERG’s random effects MTC

Totals Incrementals
. ICER (Cost
Technologies
Costs(E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,672 1.93 1.07
Vinorelbine £19,520 1.93 1.07 £5,848 0.00 0.00 | Dominated
Trastuzumab and
. £37,531 2.27 1.31 £18,010 0.34 0.24 Dominated
capecitabine
Trastuzumab and
. . £44,375 2.27 1.31 £6,844 1.93 1.07 Dominated
vinorelbine
Lapatinib and
capecitabine £34,180 2.53 1.45 -£10,195 0.26 0.14 £52,884
T-DM1 £110,926 | 3.16 1.91 £76,745 | 0.63 0.46 £166,701

Table 25 shows the model results following the above changes in combination with employing a 15
year time horizon rather than a 10 year time horizon. This decreases the ICER for T-DM1 compared

with lapatinib in combination with capecitabine by around £7,000.

Table 25: A 15 year time horizon

Totals Incrementals
] ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,701 1.94 1.07
Vinorelbine £19,553 1.94 1.07 £5,852 0.00 0.00 | Dominated

Trastuzumab and

I £37,662 2.28 1.32 £18,109 0.35 0.25 Dominated
capecitabine

Trastuzumab and

. . £44 526 2.28 1.32 £6,864 1.94 1.07 Dominated
vinorelbine

Lapatinib and

- £34,349 2.56 1.47 -£10,178 0.27 0.15 £51,760
capecitabine

T-DM1 £111,942 | 3.24 1.95 £77593 | 0.68 0.49 £159,486
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Table 26 shows the model results following all of the above changes in combination with

incorporating the variation in patients’ weight and body surface area to calculate the dosage of T-

DML, capecitabine and trastuzumab. This increases the ICER for T-DM1 compared with lapatinib in

combination with capecitabine by around £7,000.

Table 26: Incorporation of variation in patients’ weight and body surface area to calculate drug

dosage
Totals Incrementals
. ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,628 1.94 1.07
Vinorelbine £19,540 1.94 1.07 £5,912 0.00 0.00 | Dominated
Trastuzumab and
. £39,249 2.28 1.32 £19,709 0.35 0.25 Dominated
capecitabine
Trastuzumab and
. . £46,211 2.28 1.32 £6,962 1.94 1.07 Dominated
vinorelbine
Lapatinib and
. £33,821 2.56 1.47 -£12,390 0.27 0.15 £50,620
capecitabine
T-DM1 £114,792 | 3.24 1.95 £80,971 | 0.68 0.49 £166,429

6.2 Univariate sensitivity analysis

The incremental cost per QALYs from the ERG’s univariate sensitivity analyses are shown within

Table 27 below. Vinorelbine monotherapy and trastuzumab in combination with vinorelbine have

been removed from the table for ease of reading, since these treatment options are always dominated

by capecitabine monotherapy and trastuzumab in combination with capecitabine respectively.
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Table 27: ERG’s one way sensitivity analysis

Analysis Capecitabine | Trastuzumab | Lapatinib T-DM1
(BCV= Base case value) and and

capecitabine | capecitabine
Base case - Dominated £50,620 £166,429
PFS supportive care cost -
£86.91 (BCVx2) Dominated £54,146 £169,603
£21.73 (BCVx0.5) Dominated £48,857 £164,842
Post-progression supportive care cost | -
BCVx2: variable between Dominated £52,228 £167,731
comparators from £117-£129
Treatment dose -
Including wastage - planned Dominated £51,961 £170,762
Excluding wastage - actual Dominated £50,192 £149,707
Excluding wastage - planned Dominated £51,760 £153,980
Trastatuzumab and capecitabine vs - Extendedly £50,620 £166,429
T-DM1 HR PFS 1.48 (Upper Crl) dominated
Trastatuzumab and capecitabine vs - £20,786 Extendedly Dominated
T-DM1 HR OS 1.60 (Upper Crl) dominated
Capecitabine vs T-DM1 HR PFS - Dominated £57,962 £166,429
0.89 (Upper Crl)
Capecitabine vs T-DM1 HR OS 1.30 | Dominates Dominated Dominated Dominated
(Upper Crl) comparators
PFS utility:
Same values as lapatinib and - Dominated £51,727 £185,623
capecitabine in all arms
TH3RESA trial (0.71 T-DM1, 0.69 - Dominated £54,102 £183,966
comparators)
Progressed utility 0.7 (BCV +0.2) - Dominated £44.,226 £148,983
PFS extrapolation
KM+Weibull tail - Dominated £46,646 £147,528
Weibull - Dominated £47,110 £148,690
OS extrapolation
KM+Weibull tail - Dominated £91,952 £191,776
Weibull - Dominated £90,025 £199,154
PFS & OS extrapolation - Weibull - Dominated £89,433 £181,263
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Analysis Capecitabine | Trastuzumab | Lapatinib T-DM1
(BCV= Base case value) and and

capecitabine | capecitabine

Discount rate (costs & outcomes)

6% - Dominated £52,852 £174,951
0% - Dominated £47.,412 £154,012
Time horizon - 5 years - Dominated £60,284 £217,513
PFS & OS of T-DM1 equivalent to - Dominated £50,620 £449,554

lapatinib and capecitabine after week
72 and 96 respectively

Cost of AEs (BCVx2) - Dominated £51,146 £165,858

Fixed dose subcutaneous - Dominated £50,620 £166,429

trastuzumab administration

All of these analyses result in an incremental cost per QALY gained for T-DM1 compared with
lapatinib in combination with capecitabine in excess of £147,000. The ICER associated with lapatinib

in combination with capecitabine compared with capecitabine does not fall below £44,000.

The ICER for T-DM1 compared with lapatinib in combination with capecitabine is reduced by more
than 10% by:

e excluding wastage from the drug costs;

e increasing the utility associated with progressed disease from 0.5 to 0.7,

o fitting a weibull distribution to the tail of the PFS curve rather than a lognormal distribution.

For T-DM1 compared with lapatinib in combination with capecitabine, the ICER is increased by more
than 10% by:
e assuming consistent utilities across treatment options in PFS/ using utility values from interim
results of TH3RESA;
o fitting a weibull distribution for OS rather than a gamma distribution;
e reducing the time horizon to 5 years;
e setting PFS and OS for T-DM1 equivalent to lapatinib in combination with capecitabine after

weeks 72 and 96 respectively.

The MTC results show that the comparative effectiveness between treatment options is highly
uncertain. If any of the comparators were to have equivalent overall survival impacts to T-DM1 then

they would dominate T-DM1 due to the higher acquisition costs associated with T-DM1.
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Assuming a fixed dose subcutaneous trastuzumab administration does not reduce the cost of
trastuzumab in combination with capecitabine below that of lapatinib in combination with

capecitabine, meaning that trastuzumab in combination with capecitabine remains dominated.
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7. END OF LIFE

The MS does not propose a case for meeting end of life criteria.

To meet NICE end of life criteria all of the below must be satisfied:
1) The treatment is indicated for patients with a short life expectancy, normally less than 24
months and,
2) There is sufficient evidence to indicate that the treatment offers an extension to life, normally
of at least an additional 3 months, compared to current NHS treatment, and;
3) The treatment is licensed or otherwise indicated, for small patient populations.

Based upon the EMILIA trial, 51.8% of patients remained alive at 24 months and patients had a
median overall survival of 25.1 months from treatment initiation with lapatinib in combination with
capecitabine. This extended by 5.8 months to a median overall survival of 30.9 months with T-DM1,
with 64.7% of patients remaining alive at 24 months. The manufacturer estimated that the eligible
population would be approximately 1,290 patients per year. Thus the ERG believes that criteria 2 and

3 for end of life would be met by T-DM1, whilst criterion 1 would not be met.
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8. OVERALL CONCLUSIONS

The clinical effectiveness data relevant to the decision problem were taken from two large RCTs, both
of which were open-label, but otherwise at low risk of bias, with adverse event data from additional
trials. Data from these two RCTs reported a statistically significant advantage in PFS for T-DM1 over
lapatinib in combination with capecitabine, and over the treatment of physician’s choice. Data also
reported a statistically significant advantage in OS and time to symptom worsening for T-DM1 over
lapatinib in combination with capecitabine. For T-DM1, the most common grade 3 or greater AES
were thrombocytopenia and hepatotoxicity.

There was a lack of head-to-head comparison with T-DM1 for most comparators in the decision
problem. Most of the data were from third-line or later therapy, whereas the MS suggests T-DML1 as
second-line treatment, and there were only a few patients with ECOGPS2 from one trial providing
data. Within the MTC analysis, allowing for heterogeneity between studies increases the uncertainty
about the true treatment effect on OS and PFS. T-DM1 appears to be the best treatment in terms of
both OS and PFS. From the ERG’s random effects model, T-DM1 is associated with a reduction in
the hazard of death of 32% (HR=0.68, 95% Crl [0.37, 1.25]) and a reduction in the hazard of
progression or death of 35% (HR=0.65, 95% Crl [0.35, 1.20]) compared to lapatinib in combination

with capecitabine.

The de novo model developed by the manufacturer is appropriate for the decision problem defined in
the final scope and was generally well described within the report. The model structure was
considered to be clinically appropriate. Following the clarification process, the manufacturer’s
reported a deterministic ICER for T-DM1 compared with lapatinib in combination with capecitabine
of £167,253, the latter of which is estimated to have an ICER of £39,449 compared with capecitabine
monotherapy. The ERG produced very similar revised base case values of £166,429 and £50,620
respectively. The uncertainty around the model inputs for the PSA was inappropriately characterised
within the MS. In addition, the sensitivity analysis provided by the manufacturer does not establish
the robustness of the model results or determine the key drivers of the results because T-DML1 is
compared with capecitabine only. The deterministic sensitivity analysis undertaken by the ERG
suggests that the key drivers of the model results are: the relative OS associated with the
interventions; the distribution employed for extrapolation of PFS and OS; whether the treatment effect
is assumed to continue beyond the trial data; the utility values associated with PFS and progressed
disease; and whether wastage is included within the drug costs. However, the ICER for T-DM1 versus
lapatinib in combination with capecitabine did not decrease below £147,000 within any of the one

way sensitivity analyses.
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8.1 Implications for research
T-DML is given to patients until they progress or experience an adverse event within current trials.
Further trial research comparing different treatment duration options could be worthwhile, particularly

given the high current acquisition costs of the drug.

Within randomised controlled trials, T-DM1 is compared only with lapatinib in combination with
capecitabine. Trials directly comparing T-DM1 with capecitabine monotherapy or trastuzumab in
combination with capecitabine may be informative. However, given current drug acquisition costs and
currently acceptable cost-effectiveness acceptability thresholds,®* it is likely that further data
collection comparing T-DM1 with alternative treatments within this indication would not represent

value for money, although a formal value of information analysis has not been undertaken.
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10.  APPENDICES

Appendix 1: Trials of T-DM1 in HER2-positive LABC or MBC

All these trials were included in the MS

Trial identifier(s) Relevance to Status Trial design Data
decision problem contributing to
MS clinical
effectiveness
section
EMILIA; Meets NICE Ongoing for OS | RCT phase Il Effectiveness
NCT00829166; scope but completed and Adverse
TDM4370g; primary endpoint event data
BO21977
TH3RESA; Meets NICE Ongoing but RCT phase IlI Effectiveness
NCT01419197; scope PFS primary and Adverse
TDM4997g ; endpoint reached event data
BO25734
NCT00679341; Outside scope T- | Completed Phase Il RCT Adverse event
TDM4450g ; DM1 not within data
BO21976 licence for most
patients (no prior
MBC treatment),
and comparator
outside scope
(trastuzumab and
docetaxel)
NCT00943670; Not comparative | Completed Single arm Phase | Adverse event
TDM4688g study 1 data
NCT00932373; Not comparative | Completed Phase | Adverse event
TDM3569g study data
NCT00509769; Not comparative | Completed Single arm Phase | Adverse event
TDM4258g study I data
NCT00679211; Not comparative | Completed Single arm Phase | Adverse event
TDM4374g study I data
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Trial identifier(s) Relevance to Status Trial design Data
decision problem contributing to
MS clinical
effectiveness
section
NCT00781612; Not comparative | Ongoing Single arm Adverse event
TDM4529g ; study extension study. data
B0O25430 Patients from the
control arm from
Study TDM4450g
or other parent
study
JO22997 Not comparative | Completed Single arm Phase | Adverse event
study I data available
from abstract
NCT00875979; Not comparative | Completed Single arm Phase | No
TDM4373g; study, T-DM1 Ib/11
B0O22495 plus pertuzumab
J0O22992 Not comparative | Completed Single arm Phase | No
study, T-DM1 Ib
plus pertuzumab
JO22591 Not comparative | Completed Phase I, dose No
study study
KAMILLA; Not comparative | ongoing Single arm study | No
NCT01702571; study (though says
M028231 phase 3b)
NCT01513083; Not comparative | Ongoing Single arm No
B0O25499 study parallel
population

(according to
hepatic
impairment),

safety trial
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Trial identifier(s) Relevance to Status Trial design Data
decision problem contributing to
MS clinical
effectiveness
section
NCT01702558; Not comparative Ongoing Single arm Phase | No
M0O28230 ; TRAX- | study, T-DM1 |
HER?2 plus capecitabine
in MBC or
metastatic gastric
cancer
T-PAS; Not comparative | Ongoing, Single arm No
NCT01120561; study primary endpoint | expanded access
TDM4884g; published (i.e. patients who
ML01356 can't be in clinical
trial)
MARIANNE; T-DML1 plus Ongoing RCT phase Il No
NCT01120184; pertuzumab or
TDMA4788g; placebo,
BO22589 compared with
trastuzumab plus
paclitaxel or
docetaxel
NCT00951665; Not comparative | Ongoing Phase Ib dose No
TDM4652¢g study, dose study, escalation
T-DML1 plus followed by phase
paclitaxel plus Ila extension (T-
pertuzumab DM1 plus
paclitaxel with or
without
pertuzumab)
NCT00934856; Not comparative | Ongoing Single arm Phase | No
BP22572 study, T-DM1 Ib/11

plus pertuzumab

plus docetaxel
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Trial identifier(s) Relevance to Status Trial design Data
decision problem contributing to
MS clinical
effectiveness
section
NCT00928330; Not comparative Ongoing Phase | No
GDC4627g study, T-DM1

plus GDC-0941
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Appendix 2: Effectiveness trial eligibility criteria (taken from Section 6.3.3 of the MS)

EMILIA

Inclusion Criteria

Disease-Specific Criteria

1.

Prospective centrally confirmed HER2-positive (i.e., immunohistochemistry [IHC] 3 + and/or
gene-amplified by FISH). Both IHC and FISH assays will be performed; however, only one
positive result is required for eligibility. Additional tissue samples will be required to perform
all mandatory testing (including qRT-PCR).

Histologically or cytologically confirmed invasive breast cancer: incurable, unresectable,
locally advanced breast cancer previously treated with multimodality therapy or MBC

Prior treatment for breast cancer in the adjuvant, unresectable, locally advanced, or metastatic
setting must include both:

A taxane, alone or in combination with another agent, and trastuzumab, alone or in
combination with another agent in the adjuvant, unresectable, locally advanced, or metastatic
setting

Documented progression of incurable unresectable, locally advanced, or metastatic breast
cancer, defined by the investigator:

Progression must occur during or after most recent treatment for locally advanced/MBC or
within 6 months after completing adjuvant therapy.

Measurable and/or non-measurable disease. Patients with CNS-only disease are excluded.

General Criteria

Age > 18 years
Cardiac ejection fraction > 50% by either ECHO or MUGA
ECOG performance status of 0 or 1
Adequate organ function, evidenced by the following laboratory results within 30 days prior
to randomisation:
e Absolute neutrophil count > 1500 cells/fmm3
e Platelet count > 100,000 cellsymm3
e Haemoglobin > 9.0 g/dL (Patients were allowed to be transfused red blood cells to
this level).
e Albumin > 2.5 g/dL
e Total bilirubin < 1.5 upper limit of normal (ULN)
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e SGOT (aspartate aminotransferase [AST]), SGPT (SGPT (alanine aminotransferase
[ALT]), and alkaline phosphatase (ALP) < 2.5 x ULN with the following exception:
patients with bone metastases: ALP <5 x ULN

e Creatinine clearance > 50 mL/min based on Cockroft-Gault glomerular filtration rate
(GFR) estimation: (140 — Age) x (weight in kg) x (0.85 if female)/(72 x serum
creatinine)

e International normalized ratio (INR) and activated partial thromboplastin time (aPTT)
< 1.5 x ULN (unless on therapeutic coagulation)

10. For women of childbearing potential and men with partners of childbearing potential,
agreement to use a highly effective, non-hormonal form of contraception. Acceptable forms
of contraception should include two of the following:

o Placement of non-hormonal intrauterine device (1UD)

e Condom with spermicidal foam/gel/film/cream/suppository

e Diaphragm or cervical/vault caps with spermicidal foam/gel/film/cream/suppository

The above contraception is not a requirement in the case of any of the following:

e Patient is surgically sterilized (i.e., who have undergone surgical sterilisation with a
hysterectomy and/or bilateral oophorectomy)

e Patient has had no menstrual period for 12 consecutive months, or

o Patient truly abstains from sexual activity

Contraception use should continue for the duration of the study treatment and for at least 6
months after the last dose of study treatment.

Periodic abstinence (e.g., calendar ovulation, symptothermal, post-ovulation methods) and
withdrawal are not acceptable methods of contraception. Postmenopausal is defined as > 12
months of amenorrhea.

Specific country requirements will be followed (e.g., in the United Kingdom, women of
childbearing potential and male subjects and their partners of childbearing potential must use
two methods of contraception [one of which must be a barrier method] for the duration of the

study).

EMILIA
Exclusion Criteria
Cancer-Related Criteria
1. History of treatment with T-DM1

2. Prior treatment with lapatinib or capecitabine
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Peripheral neuropathy of Grade > 3 per National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI CTCAE) Version 3.0

History of other malignancy within the previous 5 years, except for appropriately treated
carcinoma in situ of the cervix, non-melanoma skin carcinoma, Stage 1 uterine cancer,
synchronous or previously diagnosed HER2-positive breast cancer, or cancers with a similar
curative outcome as those mentioned above

History of receiving any anti-cancer drug/biologic or investigational treatment within 21 days
prior to randomisation except hormone therapy, which can be given up to 7 days prior to
randomisation; recovery of treatment-related toxicity consistent with other eligibility criteria
History of radiation therapy within 14 days of randomisation. The patient must have
recovered from any resulting acute toxicity (to Grade < 1) prior to randomisation

Brain metastases that are untreated, symptomatic, or require therapy to control symptoms, as
well as a history of radiation, surgery, or other therapy, including corticosteroids, to control
symptoms from brain metastases within 2 months (60 days) before randomisation

Cardiopulmonary Function

8.
9.

10.

History of symptomatic CHF or serious cardiac arrhythmia requiring treatment
History of myocardial infarction or unstable angina within 6 months of randomisation
Current dyspnoea at rest due to complications of advanced malignancy or requirement for

continuous oxygen therapy

General Criteria

11.

12.
13.
14.

15.
16.

17.
18.

Current severe, uncontrolled systemic disease (e.g., clinically significant cardiovascular,
pulmonary, or metabolic disease)

Pregnancy or lactation

Currently known active infection with HIV, hepatitis B virus, or hepatitis C virus

Presence of conditions that could affect gastrointestinal absorption: malabsorption syndrome,
resection of the small bowel or stomach, and ulcerative colitis

History of intolerance (such as Grade 3—4 infusion reaction) to trastuzumab

Known hypersensitivity to 5-fluorouracil or known dihydropyrimidine dehydrogenase
deficiency
Current treatment with sorivudine or its chemically related analogs, such as brivudine

Assessed by the investigator to be unable or unwilling to comply with the requirements of the

protocol (i.e., unable to swallow pills)
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TH3RESA

Inclusion Criteria

1.

2
3
4.
5

10.

Signed study-specific Informed Consent Form

Age > 18 years

Histologically or cytologically documented breast cancer

Metastatic or unresectable locally advanced/recurrent breast cancer

HER2-positive disease documented as ISH-positive and/or 3+ by IHC on previously collected
tumour tissue and prospectively confirmed by Sponsor-designated central laboratory prior to
study enrollment

Tumour material made available for confirmatory central laboratory HER2 testing and
exploratory biomarker analyses. Both IHC and ISH assays will be performed; however, only
one positive result is required for eligibility. For patients with a history of bilateral breast
cancer, HER2-positive status must be demonstrated in primary tumours from both breasts or a
biopsy from a single metastatic site

Disease progression on the last systemic anti-cancer regimen received as defined by the
investigator unless they were intolerant

Patients who were intolerant to their last systemic anti-cancer regimen may be considered
eligible if they satisfy all other inclusion criteria. Intolerance is defined as any treatment-
related Grade 4 AE, or any treatment-related Grade 2 or 3 AE that is unacceptable to the
patient and persists despite standard countermeasures. The reason for intolerance will be fully
documented

Prior treatment with trastuzumab, lapatinib, and a taxane in any setting (i.e., neoadjuvant,
adjuvant, locally advanced, or recurrent/metastatic) and documented disease progression (by
investigator assessment) after at least two regimens of HER2-directed therapy in the
metastatic or unresectable locally advanced/recurrent setting. Disease progression must have
occurred on both trastuzumab and lapatinib containing regimens except where there was
intolerance of lapatinib as defined below

A minimum of 6 weeks of prior trastuzumab for the treatment of metastatic or unresectable
locally advanced/recurrent disease is required

Trastuzumab must have been administered as six consecutive weekly doses or as two
consecutive doses on a g3w schedule

Patients must have had at least 6 weeks of prior exposure in the metastatic (or unresectable
locally advanced/recurrent) setting to lapatinib unless they were intolerant of lapatinib
Intolerance is defined as any treatment-related Grade 4 AE, or any treatment-related Grade 2
or 3 AE that is unacceptable to the patient and persists despite standard countermeasures. The

reason for intolerance will be fully documented
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11.

12.
13.

14.
15.

16.

17.

Patients who were found to be intolerant to lapatinib can be considered eligible if they
experienced disease progression during a single trastuzumab-based regimen in the metastatic
(or unresectable locally advanced/recurrent) setting

Adequate organ function, as evidenced by the following laboratory results:

ANC > 1500 cells/mm®

Platelet count > 100,000 cells/mm®

Haemoglobin > 9.0 g/dL

Patients are allowed to receive transfused RBC to achieve this level.

Total bilirubin < 1.5 x ULN, except in patients with previously documented Gilbert’s
syndrome, in which case the direct bilirubin should be less than or equal to the ULN

SGOT (AST) and SGPT (ALT) <2.5 x ULN

Alkaline phosphatase < 2.5 x ULN

Patients with hepatic and/or bone metastases: alkaline phosphatase <5 x ULN

Serum creatinine < 1.5 x ULN

INR<15xULN

Eastern Cooperative Oncology Group (ECOG) performance status of 0, 1, or 2 (see Appendix
B)

LVEF > 50% by either ECHO or MUGA

Willingness and ability to comply with scheduled visits, treatment plans, laboratory tests, and
other study procedures, including completion of PRO measures

Negative results of serum pregnancy test for premenopausal women of reproductive capacity
and for women < 12 months after entering menopause

For women of childbearing potential and men with partners of childbearing potential,
agreement by the patient and/or partner to use a highly effective, non-hormonal form of
contraception or two effective forms of non-hormonal contraception:

Acceptable forms of highly effective contraception include the following:

True abstinence when this is in line with the preferred and usual lifestyle of the patient.
Periodic abstinence (e.g., calendar, ovulation, symptothermal post-ovulation methods) and
withdrawal are not acceptable methods of contraception

Male sterilization (with appropriate post-vasectomy documentation of the absence of sperm in
the ejaculate). For female patients, the vasectomized male partner should be the sole partner.
Tubal ligation is not considered a highly effective contraception

Acceptable forms of effective contraception include the following:

Placement of non-hormonal intrauterine device or intrauterine system

Condom with spermicidal foam/gel/film/cream/suppository

Occlusive cap (diaphragm or cervical/vault  caps) with spermicidal

foam/film/cream/suppository
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Contraception as described above is not a requirement in the case of any of the following:

The male patient or male partner of a female patient is surgically sterilized

The female patient is > 45 years of age and is postmenopausal (has had no menstrual period
for at least 12 consecutive months)

The female patient has undergone hysterectomy and/or bilateral oophorectomy

Contraception use should continue for the duration of the study treatment and for at least 6
months after the last dose of study treatment

TH3RESA

Exclusion Criteria

Cancer-Related Criteria

1
2
3
4.
5
6

Chemotherapy < 21 days before first study treatment

Trastuzumab < 21 days before first study treatment

Lapatinib < 14 days before first study treatment

Hormone therapy < 7 days before first study treatment

Investigational therapy or any other therapy < 28 days before first study treatment

Prior enrollment in a T-DM1—containing study, regardless of whether the patient received
prior T-DM1

Previous radiotherapy for the treatment of unresectable, locally advanced/recurrent or
metastatic breast cancer is not allowed if:

The last fraction of radiotherapy has been administered within 14 days prior to randomisation
The patient has not recovered from any resulting acute toxicity (to Grade < 1) prior to
randomisation

Brain metastases that are untreated or symptomatic, or require any radiation, surgery, or
corticosteroid therapy to control symptoms from brain metastases within 1 month of
randomisation

For patients with newly diagnosed brain metastases or unequivocal progression of brain
metastases on screening scans, prior localized treatment (i.e., surgery, radiosurgery, and/or
whole brain radiotherapy) is required

History of intolerance (including Grade 3 or 4 infusion reaction) or hypersensitivity to
trastuzumab or murine proteins

History of exposure to the following cumulative doses of anthracyclines: Doxorubicin or
liposomal doxorubicin > 500 mg/m?Epirubicin> 900 mg/m?, Mitoxantrone> 120 mg/m?

If another anthracycline, or more than one anthracycline, has been used, the cumulative dose

must not exceed the equivalent of 500 mg/m? doxorubicin

10. Current peripheral neuropathy of Grade > 3 per the NCI CTCAE v4.0
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11. History of other malignancy within the last 5 years, except for appropriately treated
carcinoma in situ of the cervix, non-melanoma skin carcinoma, Stage | uterine cancer, or

other cancers with a similar outcome as those mentioned above

Cardiopulmonary Function Criteria

12. Current unstable ventricular arrhythmia requiring treatment

13. History of symptomatic CHF (New York Heart Association [NYHA] Classes II-1V)

14. History of myocardial infarction or unstable angina within 6 months of enrolment

15. History of a decrease in LVEF to < 40% or symptomatic CHF with previous trastuzumab
treatment

16. Severe dyspnoea at rest due to complications of advanced malignancy or requiring current
continuous oxygen therapy

General Criteria

17. Current severe, uncontrolled systemic disease (e.g., clinically significant cardiovascular,
pulmonary, or metabolic disease)

18. Major surgical procedure or significant traumatic injury within 28 days before enrollment or
anticipation of the need for major surgery during the course of study treatment

19. Current pregnancy or lactation

20. Current known active infection with HIV, hepatitis B, and/or hepatitis C virus
For patients who are known carriers of hepatitis B virus (HBV), active hepatitis B infection
must be ruled out based on negative serologic testing and/or determination of HBV DNA
viral load per local guidelines

Assessed by the investigator to be unable or unwilling to comply with the requirements of the

protocol
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Appendix 3: Subgroup analyses from EMILIA and TH3RESA

OS results: EMILIA (Figure taken directly from MS)

Overall Survival Subgroup Analyses

Cap+ Lap T-DNA
Baseline Total Median Median HR T-DM1 Cap + Lap
characteristic n (mos) (mos) (95% Cl) Better Better
All patients =) 25,1 0.3 0.70 {0.58, 0.87) —*—
Age group I
<5 years BRI 248 30.59 065 (D.52, D.83) 1
65-74 years 113 2T.1 ME 0.74 (0.7, 14Ty —91T—
=75 years 25 ME 3,45 (0.34, 12.65) |l —
|
ER and PR status
ER+ and/or PR+ B45 253 1.5 062 {D.48, D.BE) —.:—
ER- and PR- 420 23T 2T. 075 {0.54, 1.03) _I.__
Line of therapy* I
First-line 18 75 ME 0.61 (0.32, 1.16) T
Second-line 51 NE 2T 0.88 (0.81, 1.2T) t
Third- and later-line 512 233 133 062 {0.48, 084} II
_ I [ —r—r
Hazard ratio 0.2 0.5 1 2 5

"Defined 35 any systemictherapy incleding endocrine and chematherapy

ME, not estimable

From confirmatory OF analysis; data cut-off July 34, 2042.
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PFS results: EMILIA (Figure taken directly from MS)

T-DM1 | Lap + Cap

Subgroup No. of Patients Hazard Ratio (85% C1) Bettor | Better
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Otter 2 0.73 (0.51-1.08) —}o—
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Man 5 000 (0.00-NE) i
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Uriknowe » 140 (0.21-4.04) »
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PFS results: TH3RESA (Figures taken directly from MS)

PFS Subgroup Analyses (1)

By Investigator Assessment

TPC T-DMd

Ensaline Tl M=dlmn M=dl=n T-OMA TFC
characisrisiio n  n Event (months) n Ewent (months) HR* (863 CI Better Batter
AN paSisnis 02 3% 128 33 404 D19 62 05T (042 065 —+—
Age group

WEE paars 09 154 08 34 35 1 55 055 (D44, 070 -

BE-T4 paars TE 7 33 45 $5 63 04T DINOEN —ep—

=TE years SR 4 30 13 3 ME 04 (00207 ‘—I
wWorld reglon I

Unifisd Zdsdns 4T 48 T 44 ¥ 52 58 071 D418 —e1

Wastsrn Europs s EE |l 5- P -1 63 044 03T 061) —al-

Ddner 13 &5 44 31 13 70 SF 053 0DIE0TEH ——
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Whits 425 151 14 34 @S ATT 63 050 0390548 —

Asizn S BT v 23 5T M 54 053 0351148 N R B

Ddmer =R F 3z = 2 65 05T (0I5 141 —I-——
Emseling ECOB FE
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HE, moft estimaits

PFS Subgroup Analyses (2)

By Invesfigator Assessment

TPC T-DiA
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Appendix 4: Table of Common AEs in the pooled analysis of 884 patients treated with single-
agent T-DML1 (taken directly from the MS clarification response)

Table 9 Common Adverse Events in Studies of Trastuzumab Emtansine
Alone or in Combination with Pertuzumab in Patients with HER2-

Positive MBC
T-DM1 T-DM1 +
Pertuzumab
Common Adverse Events” N=884 N=87
BODY SYSTEM
Preferred Term
GENERAL DISORDERS AND ADMINISTRATION SITE
CONDITIONS
Fatigue 410 (46.4%) 46 (52.9%)
Pyrexia 209 (23.8%) 23 (26.4%)
Chills 95 (10.7%) 22 (25.3%)
GASTROINTESTINAL DISOCRDERS
Nausea 380 (43.0%) 37 (42.5%)
Constipation 234 (26.5%) 23 (26.4%)
Vomiting 185 (20.9%) 24 (27.6%)
Diarrhea 188 (21.3%) 31 (35.6%)
NERVOUS SYSTEM DISORDERS
Headache 260 (29.4%) 20 (23.0%)
Dysgeusia 70 (7.9%) 18 (20.7%)
RESPIRATORY, THORACIC. AND MEDIASTINAL
DISORDERS
Epistaxis 223 (25.2%) 22 (25.3%)
Cough 181 (20.5%) 29 (33.3%)
Dyspnea 131 (14.8%) 20(23.0%)
METABOLISM AND NUTRITION DISCRDERS
Decreased appetite 202 (22.9%) 27 (31.0%)
BLOOD AND LYMPHATIC SYSTEM DISORDERS
Thrombocytopenia 262 (29.6%) 24 (27 .6%)
INVESTIGATIONS
Aspartate aminotransferase increased 208 (23.5%) 23 (26.4%)
Alanine aminotransferase increased 139 (15.7%) 20 (23.0%)
MUSCULOSKELETAL AND CONNECTIVE TISSUE
DISORDERS
Arthralgia 178 (20.1%) 15 (17.2%)
PSYCHIATRIC DISORDERS
Insomnia 105 (11.9%) 18 (20.7%)
SKIN AND SUBCUTANEOUS TISSUE DISORDERS
Rash 115 (13.0%) 19 (21.8%)

* Individual AEs with an incidence of > 20% in at least one pooled group are shown.
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Appendix 5: Rationale for sensitivity analyses not repeated by ERG
(shaded cells are repeated by the ERG)

Base case value | High value Low value Repeated or
(BCV) reason for
exclusion
Costs
PFS supportive care | £43.45 £86.91 (BCV x2) | £21.73 (BCV x Repeated
cost (weekly) 0.5)
Progressed disease | £63.08 £123.99 (BCV £31.54 (BCV x Believe the base
supportive care cost X2) 0.5) case to be an
(weekly) underestimate,
so only tested
doubling
Post-progression 4.3 months 8.6 months (37.27 | 2.15 months (9.32 | Does not affect
lines (2L/3L) of (18.63 weeks) weeks) weeks) relative costs/
treatment duration QALYs
Treatment dose Planned Actual treatment dose observed in the Base case is
treatment dose trial for all whole duration of actual dose; SA
progression-free survival is planned dose
Drug costs Including Excluding wastage (full vial sharing) for | Repeated
wastage all drugs (except vinorelbine as generic
and assumed to be made up through
compounders)
Outcomes (Results from the MTC)
PFS HR: Tra+Cap | 0.68 0.50 (95% CI) 0.91 (95% CI) The upper Crls
vs T-DM1 are repeated with
PFSHR: Capvs T- | 0.39 0.29 (95% CI) 0.55 (95% Cl) the ERG’s MTC
DM1 values. The
OS HR: Tra+Cap 0.68 0.46 (95% Cl) 0.98 (95% Cl) lower Crls
vs T-DM1 would not affect
OSHR: Capvs T- | 0.55 0.41 (95% CI) 0.75 (95% CI) the ICER for T-
DM1 DM1.
PFS HR: Tra+Cap | 0.68 0.54 (excluding CEREBEL and Martin | The ERG’s
vs T-DM1 etal.) random effects
PFSHR: Capvs T- | 0.39 0.35 (excluding CEREBEL and Martin | MTC takes into
DM1 etal.) account
OS HR: Tra+Cap 0.68 0.58 (excluding CEREBEL and Martin | heterogeneity
vs T-DM1 etal.) between trials.
OSHR:CapvsT- | 0.55 0.52 (excluding CEREBEL and Martin
DM1 etal.)
Progression-free Different values | 0.74 (same values as Lap and Cap arm Repeated
utility in arms in all arms)
Progression-free 0.78 0.71 (T-DM1 PFS utilty from Repeated
utility T-DM1 TH3RESA trial)
Progressed utility 0.50 0.70 (BCV +0.2) | 0.30 (BCV -0.2) Believe the base

case to be an
underestimate,
so only tested
+0.2
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Base case value | High value Low value Repeated or
(BCV) reason for
exclusion
Progression free 0.78 0.98 (BCV +0.2) | 0.58 (BCV -0.2) Increasing or
utility T-DM1 decreasing each
Progression free 0.74 0.94 (BCV +0.2) | 0.54 (BCV -0.2) of these
utility Lap + cap substantially
Progression free 0.73 0.93 (BCV +0.2) | 0.53 (BCV -0.2) individually is
utility Tra + implausible
cap/Tra + vin (above analysis
Progression free 0.72 0.92 (BCV +0.2) | 0.52(BCV -0.2) | is more clinically
utility Cap/Vin reasonable)
Parametric functions
PFS Kaplan-Meier Kaplan-Meier data with other Only the Weibull
data with log- parametric tails parametric tail is
normal tail (1) Weibull thought to be
(2) Exponential clinically
(3) Log-logistic plausible and
(4) Gamma theoretically
(5) Piecewise exponential tail (one appropriate. Also
piece) tested Weibull
distribution for
entire curve
0S Gamma Other parametric distributions Only the Weibull
distribution (1) Weibull distribution is
(2) Log-logistic thought to be
(3) Log-normal clinically
(4) KM data with piecewise exponential | plausible and
tail (one piece) theoretically
(5) KM data with piecewise exponential | appropriate. Also
tail (two pieces) tested Weibull
distribution for
entire curve
Other
Cost discount rate 3.5% 6% 0% Varying both at
Health outcomes 3.5% 6% 0% once was

discount rate

thought to be
sufficient (see
below)

Health and cost
discount rates

3.5% both arms

6% both arms

0% both arms

Repeated

Time horizon

10

15

5

Repeated (base
case is 15 years)
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Centre for Health Technology Evaluation

Pro-forma Response
ERG report

Trastuzumab emtansine for treating HER2-positive, unresectable locally advanced or metastatic breast
cancer after treatment with trastuzumab and a taxane [ID603]

You are asked to check the ERG report from the School of Health and Related Research (ScCHARR), The University of

Sheffield to ensure there are no factual inaccuracies contained within it.

If you do identify any factual inaccuracies you must inform NICE by 5pm on 6™ March 2014 using the below proforma comments
table. Please ensure that you submit this pro-forma to NICE using NICE Docs. All factual errors will be highlighted in a report and

presented to the Appraisal Committee and will subsequently be published on the NICE website with the Evaluation report.

The proforma document should act as a method of detailing any inaccuracies found and how and why they should be corrected.





Issue 1

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The manufacturer’s revised based
case has been taken as Table 5 in
the clarification questions.
However this table shows the
cost-effectiveness results using a
random effects model for the
MTC. The revised base case
results were shown in Table 8
where a fixed effects model was
used.

Table 18 and Table 21 in the ERG report
should be replaced with Table 5 from the
clarification questions and all subsequent ERG
corrections should be applied from the new
table.

Table 24 of the ERG report applies
the ERG’s random effects model to
the manufacturer revised base case
analysis. However a random effects
model has already been utilised in
this analysis (Table 21).

Since the base case was not
clearly labelled within the
clarification letter, the ERG
believed the manufacturer’s
base case to be the random
effects model as this is
presented within the revised
submitted Excel model.
However, given the
manufacturer’s request, Tables
18 and 21 have been replaced
within the report; this does not
impact upon the ERG’s final
revised base case since our
own random effects analysis
has already been applied.

Issue 2

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 61 ERG report, it states
that the manufacturer’s univariate
sensitivity analysis was flawed
because “all comparisons should
have been included within the one
way sensitivity analysis because
the appropriate incremental
comparison may change for each
analysis” (page 63).

The univariate sensitivity analysis was not
flawed and so this should be removed or
amended (see right).

All comparisons were included and
analysed in the sensitivity analyses.
However only the comparisons of T-
DM1 versus capecitabine were
presented since in all cases, all
other comparisons remained
outside the efficiency frontier. (i.e.
for each univariate sensitivity
analysis conducted, lapatinib plus
capecitabine still had an ICER of

This is not a factual inaccuracy.
As specified on page 63 of the
ERG report, ‘given that
lapatinib in combination with
capecitabine is neither
dominated nor extendedly
dominated by any of the
comparators, it would be more
appropriate to present a
comparison of T-DM1 with this






over £30,000 and all other
interventions remained dominated

intervention’.

Issue 3

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 56 the ERG have
incorrectly interpreted the Lloyd
utility value ‘age’ covariate. The
ERG states that “First, within the
model, an age of 47 years has
been used to calculate utilities
and this is not dependent upon
the age of patients within the
model. The manufacturer states
that age 47 is from Lloyd et al.;
however the mean age reported
within this publication is 40 years.
This mixed model analysis
contains age as a variable so that
this can be altered according to
the patients of interest. However,
the analysis by Lloyd et al.
suggests that increasing age has
a positive impact upon HRQoL.
This contradicts other established
sources based upon larger
samples of the general population
which suggest that HRQoL
generally decreases with age.
Given this, in combination with the
subsequent issues below and the
reasonable external validity of the
utilities employed, the age

The use of an age of 47 is the correct way to
calculate utilities.

The ERG interpretation of the age
covariate in the Lloyd model is
incorrect. This does not refer to the
age of patients in the model. This
covariate represents the age of the
population the utilities were elicited
from. When conducting this study
Lloyd et al noted that the age in
their sample was lower than that in
the general population — they
therefore explored the impact age
could have on the participants’
perception of the utilities associated
with the health states. They found
that in general the older the
participants were the higher their
perceived utility from the health
state. The age 47 is the mean age
of people in the UK and is inputted
into the Lloyd model in order to
show what utility values would have
been had the value been elicited
from a representative sample of the
UK population. The above has been
confirmed in personal
communication between Roche and
Andrew Lloyd and has been
discussed in previous NICE

Within the paper by Lloyd et al.
Table 1 shows that the mean
age of the study sample is
40.16 and that the mean age
from UK census and ONS data
is 38.2. This suggests that the
age in the Lloyd et al. sample
was higher than that in the
general population rather than
lower. An age of 47 is not
mentioned in this publication in
any capacity and the ERG has
not seen any personal
communication between Roche
and Andrew Lloyd regarding
this. Moreover, within the paper
there is an example of how to
use the mixed model analysis
for a 40-year old patient and
this applies an age of 40 within
the equation. Thus, based
upon the paper by Lloyd et al.
the stated text from the ERG
report is correct.






variable has not been altered by
the ERG within the model.”

Appraisals.

Issue 4

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 76 it states that “the
MTC results show that the
comparative effectiveness
between treatment options is
highly

uncertain. If any of the
comparators were to have
equivalent overall survival impacts
to T-DM1 then they would
dominate T-DM1 due to the
higher acquisition costs
associated with T-DM1.”

The comparative effectiveness between
treatment options other than T-DML is highly
uncertain (i.e. between all treatment options
except T-DM1). Consequently it is highly
unlikely that any of the comparators would have
equivalent overall survival impact to T-DML1.

With either a fixed effects or
random effects model, T-DM1 has a
very high probability of being the
best treatment for OS and PFS.
With a fixed effects model T-DM1
has a 98% chance of being the best
treatment for reduced hazard of
death and 99% chance of being the
best treatment for a reduced hazard
of progression (page 43) whilst with
a random effects model although
the probabilities are reduced they
still remain high; 84% and 87% for
OS and PFS respectively (page 46).

The MTC suggests that there is
uncertainty around the
comparative effectiveness of all
treatment options; however we
have removed ‘highly’ from this
sentence within the ERG report
so that it reads “The MTC
results show that the
comparative effectiveness
between treatment options is
uncertain (a 16% and 13%
chance that T-DM1 is not the
best treatment for reduced
hazard of death and
progression respectively).”

Issue 5

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 32 it states “There were
a number of fatalities while on
study treatment....”

This should be changed to “There were a
number of fatalities due to AEs while on study
treatment...”

Clarity of text.

The report has been revised as
suggested.







13 Summary of the ERG"’s critique of clinical effectiveness evidence submitted

The ERG believes that all trials relevant to the decision problem with available data were included
within the MS. The clinical effectiveness data relevant to the decision problem were taken from two

large RCTSs, both of which were open-label, but otherwise at low risk of bias.

Within the MTC, T-DM1 was the best treatment in terms of both OS and PFS. Allowing for
heterogeneity between studies increased the uncertainty about the true treatment effect on OS and
PFS. From the ERG’s random effects model, T-DM1 was associated with a reduction in the hazard of
death of 32% and in the hazard of progression or death of 35% compared to lapatinib in combination
with capecitabine (the next best option).

1.4 Summary of cost effectiveness submitted evidence by the manufacturer

The manufacturer identified no existing economic evaluations of T-DM1. A de novo cohort state
transition model was developed which adheres to the NICE Reference Case. The model has three
health states: progression-free survival; post-progression; and death, and follows weekly cycles. The
model was based upon the EMILIA trial comparing T-DM1 with lapatinib in combination with
capecitabine. The trial data was extrapolated (with a range of approaches being tested within
sensitivity analyses) and hazard ratios were applied for all other comparators based upon the MTC. A
utility was assigned to each health state according to a published mixed model analysis. Costs applied
to the health states included: the treatment options; their administration; treatment of a selection of

AES; supportive care; and treatment within the post-progression state.

Following the clarification process, the manufacturer’s reported a deterministic ICER for T-DM1
compared with lapatinib in combination with capecitabine of £167,236, the latter of which was
estimated to have an ICER of £49,798 compared with capecitabine monotherapy. All other
comparators were dominated (less effectiveness with the same or higher cost, or more costly with the

same or lower effectiveness) than these treatment options.

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

The de novo model developed is appropriate for the decision problem defined in the final scope and
was generally well described within the report. The model structure was considered by the ERG to be
clinically appropriate. The ERG identified two key errors in implementation and four key assumptions
which were methodologically weak which were revised for the ERG’s base case. However, this
produced a very similar revised base case Incremental Cost-Effectiveness Ratio (ICER) to the

manufacturer’s of £166,429, since not all changes acted upon the ICER in the same direction.





Table 11: AEs of grade 3 or higher, table adapted from MS

Adverse Event % patients with grade 3 or higher event
EMILIA EMILIA | TH3RESA | TH3RESA
Lapatinib in T-DM1 | TPC T-DM1
combination N=490 n=184 n=403
with
capecitabine
n=488
Diarrhoea 20.7 1.6 4.3 0.7
Hand-foot
syndrome to4 0
Vomiting 4.5 0.8
Neutropenia 4.3 2 15.8 2.5
Hypokalaemia 4.1 2.2
Fatigue 3.5 24 2.2 2.0
Nausea 2.5 0.8
Mucosal
inflammation 23 02
Thrombocytopenia 0.2 12.9 1.6 4.7
Increased AST 0.8 4.3 2.2 2.2
Increased ALT 14 29
Anaemia 1.6 2.7 2.7 2.7
Abdominal pain 2.7 1.2
Asthenia 2.2 1.0
Cellulitis 2.2 0.5
Pulmonary 2.2 0.5
embolism
Dyspnoea 1.6 2.0
Febrile 3.8 0.2
neutropenia
Leukopenia 2.7 0.2

There were a number of fatalities due to AEs while on study treatment, although percentages were
considered low on both arms given the advanced cancer and associated ill health of the patients;
EMILIA T-DM1 n=1 (0.2%) (metabolic encephalopathy); EMILIA lapatinib in combination with
capecitabine n=4 (0.8%) (coronary artery disease, multi-organ failure, coma, hydrocephalus);
TH3RESA T-DM1 n=5 (1.2%) (pneumonia,

haemorrhage and pneumonitis); TH3RESA TPC n=3 (1.6%) (clostridium bacteremia, non-cardiogenic

sepsis, hepatic encephalopathy, subarachnoid

pulmonary oedema and pulmonary embolism).

32





5.2.9 Cost effectiveness results

In the initial submission, the manufacturer did not present a full incremental analysis, although this
was corrected in the response to clarifications. These results are replicated in Table 18. Only
deterministic results were presented within the clarification response. These are similar to the
probabilistic results re-run by the ERG; however, the uncertainty around the model inputs was

inadequately characterised (see Section 5.2.10).

Table 18: Replicated deterministic revised incremental cost-effectiveness analysis results from

manufacturer’s clarifications

Totals Incrementals
_ ICER (Cost
Technologies
Costs (E) | LYs QALYs | Costs(E) | LYs QALYs | per QALY
gained)
Capecitabine £13,173 | 1.87 1.03
Vinorelbine £18,874 | 1.87 103 | £5701 | 000 | 000 | Dominated

Lapatinib and

- £34,170 2.53 1.45 £15,296 0.66 0.42 £49,798
capecitabine

Trastuzumab and

- £37,629 2.27 1.31 £3,459 -0.26 -0.14 Dominated
capecitabine

Trastuzumab and

. . £39,047 2.27 1.31 £1,418 -0.26 -0.14 Dominated
vinorelbine

T-DM1 £111,162 | 3.16 1.91 £72,115 | 0.89 0.60 £167,236

It should be noted that the mean hazard ratio from the MTC for lapatinib in combination with
capecitabine versus trastuzumab in combination with capecitabine is close to 1 for both PFS and OS,
suggesting similar efficacy between these treatment options. However, estimating PFS and OS based
upon the Kaplan-Meier data from EMILIA, the model predicts that lapatinib in combination with
capecitabine is substantially more efficacious. Since the cost of trastuzumab in combination with
capecitabine is greater than that for lapatinib in combination with capecitabine, even if PFS and OS
were the same for these two treatment options, trastuzumab in combination with capecitabine would

remain dominated.
5.2.10 Sensitivity analyses

The manufacturer undertook PSA and several univariate sensitivity analyses. However, both analyses

have flaws.
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54 Conclusions of the cost effectiveness section

The MS did not identify any existing economic evaluations of T-DM1. The de novo model developed
is appropriate for the decision problem defined in the final NICE scope and was generally well
described within the report. The model structure is clinically appropriate. Following the clarification
process, the manufacturer’s reported a deterministic ICER for T-DM1 compared with lapatinib in
combination with capecitabine of £167,236, the latter of which is estimated to have an ICER of
£49,798 compared with capecitabine alone. The ERG has identified two key errors in implementation
and four key assumptions which are methodologically weak which have been revised for the ERG’s
base case, although these do not impact substantially upon the model results (see Section 6).

The uncertainty around the model parameters for the PSA is inadequately characterised and the PSA
results are not tabled within the MS. The one way sensitivity analysis provided by the manufacturer
does not establish the robustness of the model results or determine the key drivers of the ICERs
because T-DML1 is compared with capecitabine only.
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6. IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC
ANALYSES UNDERTAKEN BY THE ERG

6.1 ERG’s base case ICER

The ERG’s base case ICER is developed in stages in Tables 21 — 26. As in the manufacturer’s base
case, vinorelbine, trastuzumab in combination with capecitabine, and trastuzumab in combination
with vinorelbine are dominated. Whilst the revised drug costs increase the ICER associated with T-
DM1 compared with lapatinib in combination with capecitabine, the other changes reduce the ICER,
resulting in an incremental cost per QALY of £166,429, which is very similar to that submitted by the
manufacturer within the clarification responses. All tables show a full incremental analysis. The
results have been presented in order of ascending effectiveness rather than costs, as opposed to the
manufacturer’s, to avoid changing the order of the interventions within the tables due to the costs of
lapatinib in combination with capecitabine and trastuzumab in combination with capecitabine being

similar.

Table 21: Manufacturer’s base case

Totals Incrementals
] ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,173 | 1.87 1.03
Vinorelbine £18,874 | 1.87 103 | £5701 | 000 | 000 | Dominated

Trastuzumab and

I £37,629 2.27 1.31 £18,755 0.40 0.28 Dominated
capecitabine

Trastuzumab and

. . £39,047 2.27 1.31 £1,418 1.87 1.03 Dominated
vinorelbine

Lapatinib and

- £34,170 2.53 1.45 -£4,877 0.26 0.14 £49,798
capecitabine

T-DM1 £111,162 | 3.16 1.91 £76,992 | 0.63 0.46 £167,236

Table 22 shows the model results when the resource use for all adverse events with over 2% incidence
in either treatment arm of EMILIA is included correctly and the weekly cost of AEs is multiplied by
the proportion of patients in PFS rather than the proportion of patients on treatment. This does not

impact substantially upon the base case results.
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Table 22: Correcting the cost of AEs

Totals Incrementals
. ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,274 1.87 1.03
Vinorelbine £18,975 1.87 1.03 £5,701 0.00 0.00 | Dominated
Trastuzumab and
. £37,802 2.27 1.31 £18,827 0.40 0.28 Dominated
capecitabine
Trastuzumab and
. . £39,220 2.27 1.31 £1,418 1.87 1.03 Dominated
vinorelbine
Lapatinib and
. £34,332 2.53 1.45 -£4,888 0.26 0.14 £49,942
capecitabine
T-DM1 £111,320 | 3.16 1.91 £76,989 | 0.63 0.46 £167,229

Table 23 shows the model results when the cost of AEs is corrected as above, in combination with

correcting the code for the cost of administration of trastuzumab in combination with vinorelbine and

calculating weekly costs in the progressed disease state independently for each treatment option.

Again, this does not impact substantially upon the base case results.

Table 23: Correcting the code for the cost of administration of trastuzumab in combination with

vinorelbine and weekly costs in the progressed state

Totals Incrementals
] ICER (Cost
Technologies
Costs (E) | LYG QALYs | Costs(E) | LYG QALYs | per QALY
gained)
Capecitabine £13,445 1.87 1.03
Vinorelbine £19,146 1.87 1.03 £5,701 0.00 0.00 | Dominated
Trastuzumab and
. £37,904 2.27 1.31 £18,757 0.40 0.28 Dominated
capecitabine
Trastuzumab and
. . £44,849 2.27 1.31 £6,945 1.87 1.03 Dominated
vinorelbine
Lapatinib and
capecitabine £34,180 2.53 1.45 -£10,669 0.26 0.14 £49,177
T-DM1 £110,926 | 3.16 1.91 £76,745 | 0.63 0.46 £166,701
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Analysis Capecitabine | Trastuzumab | Lapatinib T-DM1
(BCV= Base case value) and and

capecitabine | capecitabine

Discount rate (costs & outcomes)

6% - Dominated £52,852 £174,951
0% - Dominated £47,412 £154,012
Time horizon - 5 years - Dominated £60,284 £217,513
PFS & OS of T-DML1 equivalent to - Dominated £50,620 £449 554

lapatinib and capecitabine after week

72 and 96 respectively

Cost of AEs (BCVx2) - Dominated £51,146 £165,858

Fixed dose subcutaneous - Dominated £50,620 £166,429

trastuzumab administration

All of these analyses result in an incremental cost per QALY gained for T-DM1 compared with
lapatinib in combination with capecitabine in excess of £147,000. The ICER associated with lapatinib
in combination with capecitabine compared with capecitabine does not fall below £44,000.

The ICER for T-DM1 compared with lapatinib in combination with capecitabine is reduced by more
than 10% by:

e excluding wastage from the drug costs;

e increasing the utility associated with progressed disease from 0.5 to 0.7,

e fitting a weibull distribution to the tail of the PFS curve rather than a lognormal distribution.

For T-DM1 compared with lapatinib in combination with capecitabine, the ICER is increased by more
than 10% by:
e assuming consistent utilities across treatment options in PFS/ using utility values from interim
results of TH3RESA,
o fitting a weibull distribution for OS rather than a gamma distribution;
o reducing the time horizon to 5 years;
e setting PFS and OS for T-DM1 equivalent to lapatinib in combination with capecitabine after

weeks 72 and 96 respectively.

The MTC results show that the comparative effectiveness between treatment options is uncertain (a
16% and 13% chance that T-DM1 is not the best treatment for reduced hazard of death and
progression respectively). If any of the comparators were to have equivalent overall survival impacts
to T-DML1 then they would dominate T-DM1 due to the higher acquisition costs associated with T-
DML.
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8. OVERALL CONCLUSIONS

The clinical effectiveness data relevant to the decision problem were taken from two large RCTs, both
of which were open-label, but otherwise at low risk of bias, with adverse event data from additional
trials. Data from these two RCTs reported a statistically significant advantage in PFS for T-DM1 over
lapatinib in combination with capecitabine, and over the treatment of physician’s choice. Data also
reported a statistically significant advantage in OS and time to symptom worsening for T-DM1 over
lapatinib in combination with capecitabine. For T-DM1, the most common grade 3 or greater AES
were thrombocytopenia and hepatotoxicity.

There was a lack of head-to-head comparison with T-DM1 for most comparators in the decision
problem. Most of the data were from third-line or later therapy, whereas the MS suggests T-DML1 as
second-line treatment, and there were only a few patients with ECOGPS2 from one trial providing
data. Within the MTC analysis, allowing for heterogeneity between studies increases the uncertainty
about the true treatment effect on OS and PFS. T-DM1 appears to be the best treatment in terms of
both OS and PFS. From the ERG’s random effects model, T-DM1 is associated with a reduction in
the hazard of death of 32% (HR=0.68, 95% Crl [0.37, 1.25]) and a reduction in the hazard of
progression or death of 35% (HR=0.65, 95% Crl [0.35, 1.20]) compared to lapatinib in combination

with capecitabine.

The de novo model developed by the manufacturer is appropriate for the decision problem defined in
the final scope and was generally well described within the report. The model structure was
considered to be clinically appropriate. Following the clarification process, the manufacturer’s
reported a deterministic ICER for T-DM1 compared with lapatinib in combination with capecitabine
of £167,236, the latter of which is estimated to have an ICER of £49,798 compared with capecitabine
monotherapy. The ERG produced very similar revised base case values of £166,429 and £50,620
respectively. The uncertainty around the model inputs for the PSA was inappropriately characterised
within the MS. In addition, the sensitivity analysis provided by the manufacturer does not establish
the robustness of the model results or determine the key drivers of the results because T-DML1 is
compared with capecitabine only. The deterministic sensitivity analysis undertaken by the ERG
suggests that the key drivers of the model results are: the relative OS associated with the
interventions; the distribution employed for extrapolation of PFS and OS; whether the treatment effect
is assumed to continue beyond the trial data; the utility values associated with PFS and progressed
disease; and whether wastage is included within the drug costs. However, the ICER for T-DML1 versus
lapatinib in combination with capecitabine did not decrease below £147,000 within any of the one

way sensitivity analyses.
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