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Pre-meeting briefing

Pertuzumab for the adjuvant treatment of
HER2-positive breast cancer

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team

and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

 the key evidence and views submitted by the company, the consultees
and their nominated clinical experts and patient experts and

 the Evidence Review Group (ERG) report

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

Please note that this document includes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting



Key decision points

The APHINITY trial did not include people who had prior neoadjuvant
therapy (biologic or chemo) - how generalizable are the results of the
APHINITY trial?

Is invasive disease-free survival (IDFS) a reliable surrogate outcome
for overall survival (OS)?

Does adding pertuzumab to trastuzumab and chemotherapy result in a
meaningful clinical benefit?

Are node positive patients (included in company’s main economic
analysis) a clinically relevant subgroup? Do they experience greater
treatment benefit?

Are hormone receptor negative patients a clinically relevant subgroup?

Are there any other subgroups who fall within marketing authorisation
(MA) that are clinically relevant/might be expected to experience
greater treatment benefit (the exclusion of other subgroups was not
justified)



Preview: Clinical effectiveness and
treatment pathway issues

Does the committee believe that the available evidence from the
APHINITY trial is generalizable to English setting given that the patients
receiving pertuzumab had not received any prior neoadjuvant treatment
despite being considered high risk?

Is the evidence presented for treatment benefit and health-related quality
of life impact in the ITT population robust?

Does the committee accept the methodology used by the company to
explore the treatment effect in different subgroups?

Does the committee accept that pertuzumab has a greater treatment
effect in the lymph-node positive population compared to:

— The overall HER2+ population?
— Other subgroups?



Preview: Cost-effectiveness issues

* Does the committee accept the company’s approach to modelling the
cost effectiveness of pertuzumab? Specifically, does it accept the way in
which IDFS outcome data from the APHINITY study has been
extrapolated/adjusted in the company’s model?

« What is the appropriate length of treatment effect?



Early or locally advanced breast cancer

* Breast cancer arises from the tissues of the ducts or lobules of the
breast.

— Approximately 46,500 people diagnosed with breast cancer in
England in 2014

— Third most common cause of cancer death in 2014.
» Terminology and clinical staging:

— ‘Early’ breast cancer describes tumours that are restricted to the
breast, or the breast and nearby lymph nodes and have not spread
to other parts of the body (clinical stages 1 and 2)

— ‘Locally advanced’ breast cancer describes tumours larger than 5 cm
that may have grown into the skin or muscle of the chest or nearby
lymph nodes but have not spread to other parts of the body (clinical
stage 3)

— Around 35% of those with early or locally advanced disease will
progress to metastatic breast cancer. 5 year survival rate for
metastatic breast cancer in England is 15%



Human epidermal growth factor receptor
2 (HER2)

Human epidermal growth factor is a naturally occurring protein in the body that
attaches itself to HER2 receptors on breast cancer cells, it can stimulate the
cancer cells to divide and grow.

Some breast cancer cells overexpress HERZ2 receptors and are described as
HERZ2-positive.

It is estimated that approximately 15-25% of women with breast cancer will have
HERZ2-positive tumours (men are less likely to have HER-2 positive breast
cancers).

HERZ2-positive tumours:
— are associated with aggressive disease and poor prognosis, and,
— patients are ~5 years younger than the average breast cancer population



Patient perspective

“All treatments have side
effects. Treatment with
chemotherapy usually has a
number of unpleasant side
effects which can have a
significant impact on everyday
activities, ability to work, social
life and relationships.
Hormone therapy can also
have unpleasant menopausal
side effects that can make it
difficult for women to complete
the recommended course of
therapy. Targeted therapies for
HERZ2 breast cancer tend to
be better tolerated”

“A diagnosis of breast cancer will cause
considerable anxiety to the patient as well as their
family and friends. The initial diagnosis can be
shocking and in the longer-term, the fear of breast
cancer returning or spreading [...] can cause
considerable stress for both the patients and their
loved ones”

“One potential disadvantage [of
pertuzumab is] its method of
administration [...] Patients may need to
spend longer in hospital to receive this
treatment as pertuzumab and
trastuzumab will be delivered
intravenously where given together.
However, the reduced risk of recurrence
may outweigh the potential
inconvenience to patients of spending
longer in hospital”




Pertuzumab (Perjeta)

Mechanism of
action

Positive CHMP
opinion received on
26th April 2018

Administration

Dose

Cost (list price)

Patient access
scheme

Pertuzumab is a recombinant monoclonal antibody which
targets HER2-positive breast tumours. The antibody binds
to HER2 receptor proteins on breast cancer cells. In doing
so it prevents the HER2 receptors from binding to growth
factor proteins which can cause the cancer cells to divide
and grow

In combination with trastuzumab and docetaxel as adjuvant
treatment of patients with HER2-positive early breast
cancer at high risk of disease recurrence

Intravenous (1V) in combination with trastuzumab and
docetaxel for a total of one year (maximum of 18 cycles)
regardless of the timing of surgery.

840 mg loading dose, then 420 mg every three weeks
£2,395 per 420 mg vial

Commercial access agreement approved by Department of
Health which provides a simple discount to list price



How is HER2-positive breast cancer treated?

Summary of the clinical care pathway and proposed placement of adjuvant
pertuzumab (adapted from figure 1 in section B.1.3.3 of company submission)

Determination of risk/disease staging [CG80]

Surgery [CG80] Surgery [CG80]
: High risk patients

Pertuzumab + Pertuzumab +
trastuzumab + trastuzumab +
chemotherapy? : chemotherapy?




Decision problem — NICE vs. Company
Population in company’s decision problem is in line with marketing

authorisation
Population
NICE scope Company submission
People with early or locally advanced People with early or locally advanced
HERZ2-positive breast cancer who have = HERZ2-positive breast cancer who have
undergone surgery undergone surgery and are at high risk
of recurrence

Company submission argues that lymph node-positive and hormone (oestrogen or
progesterone) receptor-negative patients are at higher risk of recurrence

10



Decision problem — NICE vs. Company
Company’s decision problem reflects APHINITY trial outcomes

NICE scope Company submission

OS
Disease Free Survival
Recurrence-free interval (RFI)

* Overall survival (OS)
» Disease-free survival (DFS)
* Recurrence-free interval (RFI)
» Adverse effects of treatment Adverse effects of treatment
« Health-related quality of life HRQoL
(HRQolL) * Invasive Disease-Free Survival (IDFS)
excluding second primary non-breast cancer
events [this was the primary endpoint in the
APHINITY trial and company submission]
* IDFS (including second primary non-breast
cancer events [STEEP definition])
» Distant recurrence-free interval (DRFI)

The company’s primary IDFS endpoint was defined as “time from randomization
until the date of the first occurrence of one of the following events: recurrence of
ipsilateral invasive breast tumour, recurrence of ipsilateral locoregional invasive
disease, a distant disease recurrence, contralateral invasive breast cancer, or death
from any cause”



Clinical effectiveness evidence

Company submission, section B2



Key trial: APHINITY study

Design Phase lll, randomised, double-blind placebo-controlled trial

Population Patients newly diagnosed with primary invasive HER2-positive breast
cancer (N=4,805)

Intervention Pertuzumab + trastuzumab + standard chemotherapy

Comparator Placebo + trastuzumab + standard chemotherapy

Al CEMM IDFS excluding second primary non-breast cancer events

Secondary IDFS including second primary non-breast cancer (STEEP definition);
outcomes DFS; OS; RFI; DRFI; cardiac safety; overall safety; HRQoL

Follow-up 3-years

Stratification Nodal status, chemotherapy regimen, hormone receptor status,
groups geographic region, and protocol version (A or B)

The company’s submission includes clinical evidence for the ITT population but the
main economic model is specific patients with lymph node-positive disease. They
also present cost effectiveness data for patients with hormone (oestrogen or
progesterone) receptor-negative disease:
These subgroups were named in the NICE scope
« The APHINITY study was not powered for subgroups
« The company stated that after 3,655 patients, the protocol was amended to
prevent further enrolment of patients with node-negative disease; an additional
1,000 node-positive patients were then included 13



Patient characteristics — ITT population

<65 years 86.9% 87.8%
265 years 13.1% 12.2%
USA 12.3% 12.2%
Canada/Western Europe/ 53.9% 53.6%
Australia-New Zealand/South Africa

Eastern Europe 8.3% 8.3%
Asia-Pacific / Latin America 22.9/2.5% 23.212.7%
Mastectomy / Breast conserving surgery 53.3/46.7% 55.2 /44.8%
Yes / no 712.2]27.8 72.8 1 27.2

Differences across ITT treatment groups were not tested for statistical significance but
appeared well balanced
Question for committee: is this evidence generalizable to English population?



Primary outcome: IDFS excluding second primary

No. at Risk

non-breast cancer events
Marginal benefit in ITT population

98.6% 96.4% 94 1% 92 3%

100 The pre-specified primary
e S analysis was conducted
80— 98 8% 95.7% 93.2% 90.6% after 379 IDFS events ( 19th
December 2016) in the ITT
60 population. The 3-year
event-free rates were
40 derived from Kaplan-Meier
— Pertuzumab, 171 events estimates. Hazard ratio
20l = Placebo, 210 events (95% Cls) was estimated
Stratified hazard ratio, 0.81 (95% CI, 0.66—1.00) by Cox-regression. One
. p=0.045 patient was excluded from
0 6 12 18 24 30 36 42 48 ITT population due to
Months falsification of personal

information

Invasive disease-free survival (%)

Pertuzumab 2400 2309 2275 2236 2199 2153 2101 1687 879
Placebo 2404 2335 2312 2274 2215 2168 2108 1674 866

Treatment benefit demonstrated in ITT population but borderline statistical
significance - ERG note company assumption that effect was maintained until
year 7 not well substantiated. ERG tested impact of shorter treatment duration in
their revised model

ERG noted that curves only begin to diverge around 20 months — treatment
effect appears delayed 15



IDFS in ITT population cont.

Results for primary and secondary IDFS outcomes are similar

Outcome definition Pertuzumab Placebo HR (95% CI; P value)
n=2,400 n=2,404

Primary outcome: 93.2 0.81 (0.66, 1.00; 0.045)
IDFS excluding second
primary non-breast cancer

events
93.5 92.5 0.82(0.68, 0.99; 0.043)

Secondary outcome: IDFS

including second primary
non-breast cancer events

« In the ITT population findings are very similar for both IDFS definitions

« Primary outcome was associated with the more conservative of the two estimates
of effect. The use of this IDFS excluding second primary non-breast cancer events
is unlikely to result in overestimation of treatment benefit compared to the
secondary outcome definition

« However, as already noted, the treatment effect is of borderline statistical
significance and the ITT population data was not used in the company’s economic
analysis (no evidence to determine if the findings were the same in the key

subgroups) 16




Secondary efficacy outcomes for ITT population
Marginal benefit in DFS and RFS

Pertuzumab |Placebo HR (95% CI); P value
(n=2, 400) (n-2 404)

Overall survival (OS) 0.89 (0.66, 1.21; 0.467)
Disease-free survival (DFS) 93.4 92.3 0.81(0.67, 0.98; 0.033)
Recurrence-free interval (RFS) 95.2 94.3 0.79(0.63, 0.99; 0.043)

Distant recurrence-free interval 95.7 95.1 0.82 (0.64, 1.04; 0.101)
(DRFI)

» Findings for DFS and RFI show borderline statistically significant treatment benefit

* No survival benefit — however data are immature (only 26% of the events required
for the final analysis of OS having occurred (i.e. 169 deaths of the 640 deaths
planned at the final OS analysis))

 ERG noted that Kaplan-Meier plots were not presented for the secondary
outcomes

17



Subgroups prioritised by company

Patients with
a tumour

diameter
greater than
1.0 cm

ITT population HER2+ Prioritised Also considered
N=4,805; Node-positive Hormone receptor-negative
Pertuzumab n=2,400 vs. subgroup n=3,005; subgroup n=1722;
Placebo n=2,404 Pertuzumab n=1,503 vs. pertuzumab n=864 vs.
(Safety population N=4,769; Placebo n=1,502 placebo n=858
Pertuzumab n=2,364 vs. The ERG noted that baseline characteristics were well
Placebo n=2,405) balanced across the treatment arms of the nodal status

and hormone-receptor subgroups

Patients with node-negative tumours between 0.5 and 1.0 cm were initially eligible if they
met one of three additional criteria: tumour grade 3, age <35 years, or hormone-receptor
(ER/PgR) positive. However, enrollment of patients with node-negative tumors <1 cm was
limited to <10% of the total number of randomised patients and following the protocol
amendment patients with node-negative disease were excluded completely



Subgroup results — IDFS

Forest plot for different subgroups in the ITT population (primary
analysis, clinical cut-off date 19" December 2016)

3-Yr Invasive Disease—free P Value for

Subgroup Pertuzumab Placebo Unstratified Hazard Ratio for Invasive-Disease Event (95% Cl) Survival Rate Interaction
Pertuzumab Placebo
no. of patients with an invasive-disease event ftotal no. %
All patients 171/2400 210/2404 — — 0.82 (0.67-1.00) 94.1 93.2 NA
No. of positive nodes i 0.37
0 Positive nodes, tumor =1 cm 2/90 4/84 : i 0.48 (0.09-2.60) o7 7 97.5
0 Positive nodes, tumor =1 cm 30/807 25/818 |—i——-—| 1.23 (0.72-2.10) 97.5 98.5
1-3 Positive nodes 55/907 75/900 —s—— 0.73 (0.52-1.04) 94.9 93.8
=4 Positive nodes 84/596 106/602 I—li—-i 0.79 (0.59-1.05) 87.5 84.7
Nodal status J 0.17
Node-negative 32/897 29/902 I—i——I—i 1.13 (0.68-1.86) 97.5 98.4
Node-positive 139/1503 181/1502 —a 0.77 (0.62—0.96) 92.0 90.2
Adjuvant chemotherapy regimen i 1.00
Anthracycline 139/1865 171/1877 —— 0.82 (0.66-1.03) 93.3 93.0
Nonanthracycline 32/535 39/527 I—-:r——| 0.82 (0.51-1.31) 94.9 94.0
Hormone-receptor status g 0.54
Positive 100/1536 119/1546 I—iI——i 0.86 (0.66-1.13) 94.8 94.4
Negative 71/864 91/858 s 0.76 (0.56-1.04) 92.8 91.2
Protocol version i 0.69
Protocol A 120/1828 14371827 —— 0.84 (0.66—1.08) 94.7 94.1
Protocol B 51/572 67577 I—-—i——| 0.77 (0.53-1.11) 91.9 90.6
Menopausal status at screening ! 0.07
Before menopause 93/1152 96/1173 |—i—.—| 0.99 (0.75-1.32) 93.5 93.7
After menopause 78/1242 113/1220 —a 0.68 (0.51-0.91) 94.5 92.7
Age group E 0.78
<40 yr 30/326 32/327 —_ 0.96 (0.59-1.59) 93.4 93.1
40-49 yr 48708 53/702 |—i—l——| 0.89 (0.60-1.32) 94.5 94.3
50-64 yr 69/1051 91/1082 —— 0.78 (0.57-1.07) 94.3 93.3
=65 yr 24/315 34203 I—-—i——l 0.70 (0.41-1.17) 92.9 90.6
Tumor size ; 0.20
<2cm 41/977 64/944 ——— 0.62 (0.42-0.92) 97.0 94.6
2to<5cm 1081273 115/1283 ——a— 0.96 (0.74-1.24) D5 93.0
=5cm 22147 31/174 I : | 0.85 (0.49-1.47) 87.5 87.5
Female sex 171/2397 209/2396 —— 0.82 (0.67-1.01) 94.1 93.2 NA
] T T | T T T 1

0.2 0.5 1.0 2.0 5.0

Pertuzumab Better Placebo Better
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IDFS in subgroups prioritised by company

IDFS improved in lymph node-positive subgroup (figure A); no benefit in lymph
node- negatlve subgroup (flgure B);, P value for interaction: 0.17

No statistically significant benefit in either the hormone receptor-negative (figure

C) or hormone receptor positive subgroup (figure D); P value for mteractlon

C
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IDFS in ITT vs. subgroup populations
HR (95% Cl)

n=2,400 n=2,404
3 years 94 1 93.2 0.81 (0.66, 1.00)

4 years 93.2 90.6
Lymph node-positive patients n=1,503 n=1,502
(n=3,005) 3 years 92.0 90.2 0.77 (0.62, 0.96)
Median f/u: 44.5 mo 4 years 89.9 86.7
Hormone receptor negative n=864 n=856
patients (n=1,722) 3 years 92.8 91.2 0.76 (0.56, 1.04)
Median f/lu: NR 4 years 91.0 88.7

ITT population (N=4,804)
Median f/u: 45.4 mo

IDES is only efficacy outcome reported for both ITT and subgroups
» Node positive population — clearer evidence of benefit compared to ITT
* Hormone receptor negative — lower point estimate than ITT but results are not
statistically significant
« Trend in event rates continues at 4 years
Committee to consider
* Generalisability — does the evidence show meaningful benefit in the
population outlined in the MA (patients at high risk of recurrence)
» Uncertainty regarding true effect size; upper bound of confidence interval in
node-positive population = 0.96 21




Treatment discontinuation in ITT population vs.
lymph-node positive subgroup

Pertuzumab N=2,400 |Placebo N=2,404
ITT population

Discontinued treatment 15.5% 12.6%

Discontinued for safety reasons 7.8% 6.4%
Adverse events 7.3% 6.2%
Death 0.4% 0.2%
Pregnancy <0.1% 0.0%

Lymph-node positive subgroup

Discontinued treatment 15.6% 13.3%

Discontinued for safety reasons 8.0% 6.8%

Adverse events 7.5% 6.5%
Death 0.4% 0.3%

Pregnancy <0.1% 0.0%

ERG found difference in discontinuations between pertuzumab and placebo to be

statistically significant (p=0.005) 22



Adverse events — Safety population

pertuzumab

Over 99% of patients in both arms experienced at least one adverse event
during the treatment period (pertuzumab: 99.9%; placebo: 99.5%)
Statistical significance of differences between treatment arms was not reported
in company submission but was investigated by ERG — see below
Most frequently reported AEs for

Pertuzumab Placebo
(N=2,364) (N=2,405) |P values

Diarrhoea
Anaemia
Dysgeusia

Decreased appetite
Mucosal inflammation

69.0%
71.2%
48.8%
28.4%
27.7%
26.0%
25.8%
23.9%
23.4%
18.2%

65.5%
45.2%
44.3%
23.8%
23.2%
21.5%
20.3%
19.9%
18.6%
13.6%

0.009

<0.0001

0.002
0.0003
0.0003
0.0003

<0.0001

0.0008

<0.0001
<0.0001

15 other adverse events also reported with 215% incidence in at least one arm but

differences were not statistically significant: alopecia, arthralgia, constipation,

myalgia, vomiting, neutropenia, headache, asthenia, hot flush, pyrexia, oedema
peripheral, peripheral sensory neuropathy, insomnia, neuropathy peripheral, cough23



Adverse events in safety population cont.

Fatal and serious adverse events

« Higher incidence of grade =3 AEs in the pertuzumab arm — company note mainly
driven by diarrhoea but ERG found anaemia was also statistically worse

Cardiac safety events

* Almost double the number of patients in the pertuzumab arm had primary cardiac
event (n=17 versus n=8 in the placebo arm) but overall percentage of patients in
either arm experiencing this type of event was very low (0.7% and 0.3% respectively).
Secondary cardiac event rates similar across groups: pertuzumab group n=64 (2.7%);
placebo group n=67 (2.8%)

 NYHACclass lll or IV heart failure and substantial decrease in LVEF only cardiac event
to be found statistically significant by ERG

N=2,364 NS (95% CI) value
73(3.1%) 95 (4.0%) . .
18 (0.8%) 200.8% 0.92(0.49t01.73)  0.787
1,518 (64.2%) 1,379 (57.3%) 1.12(1.07 to 1.17) <0.0001
232 (9.8%) 90 (3.7%) 2.62(2.07 to 3.32) <0.0001
163 (6.9%) 113 (4.7%) 1.47 (1.16t01.85)  0.001

NYHA class Ill/IV heart

failure and substantial 15 (0.6) 6 (0.2) 2.54 (1.00 to 6.54) 0.044
decrease in LVEF



Health-related quality of life (HRQoL)
— |ITT population

 HRQoL was measured in APHINITY ITT population using three validated tools
(see below)

e The ERG noted

— patients completed questionnaires at baseline, end of anthracycline
treatment period (if applicable), end of taxane therapy, week 25, at the end
of study treatment and at 18, 24 and 36 months post randomisation

— completion rates were satisfactory (consistently above 85%)

* Only the evidence from the EQ-5D was incorporated into the company’s
economic analyses - ERG note that the EQ-5D administration schedule was not

designed to identify differences between treatment arms

European Organisation for Research and General cancer QoL measure

Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30)




HRQoL in ITT population cont.

EQ-5D results vs. other PRO measures

EQ-5D » No differences (25%) between treatment arms in the EQ-5D domains

EORTC ERG note:

o] HeBexIBN - \Vhilst no MCID was observed between the treatments, average
scores consistently lower (worse) for pertuzumab arm

« Changes from baseline at week 13 greater than MCID were observed
for physical functioning scale in both arms, but not for other functional
scales (role, emotional, cognitive and social)

» Changes in physical function from baseline were similar between arms
(-10.7 vs -10.6, pertuzumab vs placebo)

* Mean (SD) change from baseline at 1 year for diarrhoea symptoms
exceeded MCID in the pertuzumab arm (22.3 (29.8) vs. 9.2 (23.9))

EORTC ERG note:

o] HeBexIBN « Decrease (exceeding the MCID) in scores from baseline to end of
taxane treatment for both body image and sexual enjoyment in both
arms

» Decrease in sexual enjoyment sustained until HER2 treatment end in
pertuzumab arm but not placebo arm

* Other findings not clearly reported

EORTC QLQ-C30 / QLQ-C30 more sensitive to the impact of AEs — statistical
differences NR




—

ERG's critique — clinical evidence
Evidence of treatment efficacy is not robust

. The ERG considered the outcomes of the trial to be appropriate

The observed treatment effect measured by IDFS in the ITT population was
marginal
— ERG note that, in contrast to stratified HR of 0.81 (95% CI: 0.66, 1.00; p=0.045),
unstratified log-rank test yielded a HR of 0.82 (p=0.0549) which was not
statistically significant at 0.05 threshold
— ERG considers that none of the primary or secondary outcomes would have
been statistically significant had the significance level been adjusted for
multiplicity
The results of the trial may not be a reliable estimate of the true treatment
effect
— hazard ratios produced from the comparison of KM data using stratified Cox
models unlikely to be reliable because test assumes proportional hazards were
maintained throughout treatment
— the 0.05 significance threshold for p values may not be appropriate
Although there was a small statistically significant benefit in IDFS in the ITT
population there was no consistent difference in effect until roughly 20 months



ERG's critique — clinical evidence

Evidence of HRQoL unlikely to have captured real impact of

adverse events.
HRQoL outcomes
5. The patient reported outcome measures (PROMs) data reported in the
APHINITY trial may underrepresent the true HRQoL impact of the
treatments due to the methods and timings of data capture in this study
— the infrequency of the collection of the PROMSs during the APHINITY trial
means that they potentially failed to capture the effects of adverse events
— the evidence of increased frequency of adverse events provides some
evidence that pertuzumab may be associated with a slightly worse HRQoL
* this is not represented in the summaries of the PROMs

* it can be seen in the difference in mean diarrhoea score from the QLQ-
C30




ERG's critique - clinical evidence

Adverse events
Adverse events

6. The ERG believe the results of the safety analysis may be subject to bias
7. Only events that occurred in at least 15% of patients in either arm were
reported. The ERG considers this threshold to be rather high, but were unable
to compare it against pre-existing thresholds due to the lack of previous technology
appraisals evaluating adjuvant early breast cancer treatments
8. Evidence suggests pertuzumab has a worse safety profile than placebo
— Incidence grade =3 adverse events higher in pertuzumab arm p<0.0001
— 6% higher rate of grade 3/4 diarrhoea in the pertuzumab arm
* in line with data from other trials (CLEOPATRA/PHEREXA)
* may be an underestimate as recurrence of episodes were NR in company
submission

— Significantly higher rates of grade =3 anaemia in the pertuzumab arm (p=0.001)

— Incidence of NYHA class lll of IV heart failure with a substantial decrease in
LVEF) statistically worse in pertuzumab arm (0.6% vs. 0.2%, p=0.04)

— Association between pertuzumab and heart disease (clinical adviser)

— Moderately higher discontinuation rates for pertuzumab compared to
placebo, while this difference was not significant at the 0.05 threshold, it is
consistent with the view that adjuvant pertuzumab+trastuzumab combination has
a worse safety profile




ERG's critique — clinical evidence cont.
Company’s consideration of clinically relevant subgroups

9. The APHINITY trial was not powered to detect subgroup differences; lack of
clarity in the supporting documentation regarding the point at which nodal status
was prioritised for subgroup analysis

10.ERG unconvinced of pertuzumab efficacy for the hormone receptor-negative
population

11.ERG concerned lack of evidence of efficacy in the node-negative population is
being treated as evidence that the drug is ineffective in this subgroup



Cost effectiveness evidence

Company submission, section B3



Company s economic model — structure

The company
Death examined the cost
effectiveness of
pertuzumab in two
subgroups: lymph node-
positive patients and
hormone receptor-
negative patients. Same
Remission D model structure used for
both analyses. ERG
considered the type and
structure of the
company's model to be
appropriate and-in line
with NICE reference
case

AN A

Type Markov model with n=7 health states
LN lelg P41 I Lifetime (52 years) (discounted at 3.5% per annum)

Cycle length 1 month, with the proportion of patients in each health state
calculated every 30.4 days. A half cycle correction has been
applied in the model




Company’s economic model: node-positive
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Long term treatment effect on
IDFS using parametric curve
(log-logistic distribution) used
as a surrogate for OS benefit.
The curve was initially fitted to
the observed Kaplan Meier
data from APHINITY then
adjusted at two time points to
reflect data from other
studies. The time points at
which adjustments were
made varied by treatment
arm. The ERG agree with the
choice of log-logistic
distribution and the overall
rationale for the adjustments
but have queried some of the
specific parameters




Company’s economic model: node-positive

population
Transition probabilities

« APHINITY trial data (pooled across treatment arms) used to model the proportion of
initial recurrences that were metastatic (81.07%) vs. non-metastatic (18.93%) — ERG
considered approach was reasonable and determined through their own sensitivity
analysis that using un-pooled data resulted in only a modest change to the ICER

* Recurrence within 18 months of treatment initiation assumed to be metastatic,
survival estimates for these patients derived from the EMILIA study - ERG considered
approach reasonable but concluded proportion of metastatic events after 18 months

required re-calculation — —
Summary of monthly transition probability

* Following initial recurrence, patients sources in the metastatic setting following
were at risk of further relapse and death; early relapse (within 18 months)

probabilities taken from the fast relapse

sub-population of the EMILIA study decth i PFS From EMILIAid
in PFS from EMILIA trial *

1st line mBC

2nd line (and
ahove) mBC




Company’s economic model: node-positive
population Transition probabilities cont.

Non-metastatic
recurrence

Adjusted Exponential extrapolation APHINITY

Metastatic
recurrence
. UK life tables,
Death Maximum of BGM or IDFS death rate APHINITY
Non- Remission 1.00 Assumption
metastatic UK life tables,
recurrence Death Max of BGM or IDFS death rate APHINITY
First-line mBC 0.0076 Hamilton et al.
Death Max of BGM or IDFS death rate UK life tables,
APHINITY
ond + line MBC Pertuzumab = 0.032; Trastuzumab = CLEOPATRA or
. . 0.069 M77001
First-line :
mBC UK life tables,
Death Max of BGM or PFS in relevant trial CLEOPATRA,
or M77001
Death Pertuzumab = 0.027; Trastuzumab = CLEOPATRA or
mBC 0.060 M77001



Company’s economic model: node-positive

population
Health utility values

+ HRQoL data collected using the EQ-5D-3L tool during the APHINITY study was
used to generate the health state utility values. Specifically, utilities derived from
the EQ-5D responses of the node-positive population

« The company’s model assumed that any disutility resulting from treatment-
related adverse effect was reflected in the EQ-5D responses from the APHINITY

study

« EQ-5D responses from both treatment arms were pooled and the resulting utility
values were applied across both arms of the model — ERG took the view this was
acceptable

state _____________________________|Utility(SE) _|Source

IDFS - On chemotherapy 0.756 (0.004) EQ-5D from
IDFS - On treatment/off chemotherapy  0.785 (0.004) APHINITY
Non-metastatic IDFS - Off treatment 0.822 (0.004) (pooled)
Locoregional recurrence 0.756 (0.004) .
. Assumption
Remission 0.822 (0.004)
First-line metastatic breast cancer 0.773 (0.004) Lloyd et al.

HEEBENE Second+ line metastatic breast cancer  0.520 (0.004) 2006



Company’s economic model: node-positive

population
Drug acquisition costs — targeted therapies

Drug Dose/Mode of administration List price
(preparation)

Pertuzumab Initial loading dose: 840 mg (60-minute  £2,395.00
(intravenous infusion) (420 mg V|al)
[IV]) Maintenance dose: 420 mg (30 to 60

minute infusion) every 3 weeks

Trastuzumab Fixed dose: 600 mg (subcutaneously £1,222.20 XXXXX

(subcutaneous every 3 weeks) (600 mg vial)

[SCI])

Trastuzumab Initial loading dose: 8 mg/kg body £407.40 XXXXX
(V) weight (150 mg vial)

Maintenance dose: 6 mg/kg body
weight every 3 weeks

Trastuzumab biosimilar administered as an IV infusion is not currently available in
the UK (the dosing is likely to be similar but the price is unknown)



Company’s economic model: node-positive

population
Drug acquisition costs — chemotherapy

Drug ___________|Concentration ____|Listprice | Quantity used

_ 2,500 mg/50 ml £2.06 31,697
S-fluorouracil
5,000 mg/100 ml £3.12 25,287
L 10 mg/5 ml £2.57 6,208
Epirubicin
50 mg/25 ml £5.62 23,762
_ 500 mg £8.62 4,316
Cyclophosphamide
1,000 mg £15.89 27,906
. 10 mg/5 ml £1.34 10,776
Doxorubicin
50 mg/25 ml £3.63 36,439
20 mg/1 mi £3.85 28,367
Docetaxel
80 mg/4 ml £14.74 44,259
_ 150 mg/15 ml £6.35 28,300
Carboplatin
450 mg/45 ml £18.73 38,286
, 30 mg/5 ml £3.44 27,320
Paclitaxel
100 mg/16.7 ml £9.85 46,299

In the company’s base case 18.40% of patients received paclitaxel (in combination
with carboplatin) which is not recommended by NICE. All other patients received

docetaxel-based regimens



Company’s economic model: node-positive

population
Drug administration costs

cycles

[V treatment:
- chemotherapy + trastuzumab + pertuzumab
OR

- chemotherapy + trastuzumab
SC treatment:

- chemotherapy + trastuzumab
Pharmacy cost £8.60 £8.60

Trastuzumab usage in the company’s base case

£386.00 £310.00

N/A® £260.00

Form of Proportion of
Treatment arm Reference
trastuzumab |patients

Intervention (chemotherapy + Pertuzumab
100%

trastuzumab + pertuzumab) license

Comparator (chemotherapy + IV XX Market

trastuzumab) SC XXX research



Company’s economic model: node-positive

population
Health state costs

ERG note

« Health state costs were applied to both treatment arms over the duration of the
analysis

* For IDFS health states

« Was assumed resource use differed according to the length of time a
patient spent in an IDFS state (specific supportive care costs were
calculated and applied to year 1, years 2-5 and years 25)

« |IDFS supportive care regimen included oncologist and GP visits, regular
mammograms and cardiac monitoring — ERG clinical expert confirmed
representative of UK clinical practice

« For non-metastatic recurrence state: patients were modelled to undergo 12
months of adjuvant therapy

* For metastatic health states: resource use related to assessing response to
treatment (outpatient visits, CT scans, cardiac monitoring, and health care
practitioner time; ERG confirmed company’s approach to estimating resource
use associated with CT scans was reasonable)



Company’s economic model: node-positive
population

Adverse event costs

Adverse events Pertuzumab Placebo vent cost
(n=1,503) (n=1,502)

Diarrhoea 67 (4.46%) 17 (1.13%) £334.00

Neutropenia 37 (2.46%) 45 (3.00%) £79.00

Neutrophil count decreased 36 (2.40%) 35 (2.33%) £0.00

« Only treatment-related grade =3 adverse events with 22% prevalence (shown in
table above) were included in company’s base case

« The ERG requested that the company adjusted the model so that the impact of
also modelling the cardiac and anaemia adverse events (which were found to
occur more often in the pertuzumab arm) could be explored — adding in these
costs resulted in a very small increase in the cost-effectiveness results by £130

41



CONFIDENTIAL

Company’s economic model: node-positive
population

Cost effectiveness results with CAA

.
Technologies

ICER
Costs QALYs Costs QALYs
Trastuzumab + XXX XXX
chemotherapy I .
Pertuzumab + XXXXXX XXXX £34.087
trastuzumab + XXXXXX XXXX

chemotherapy



Company’s economic model: node-positive

population
Probabilistic sensitivity analysis (PSA) results
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Willingness to pay (£/QALY gained)
Adapted from figure 24 of company submission (axes re-scaled only — no changes to data)

« PSAICER = £33,621

* Probability of cost effectiveness at £30,000/QALY is 17.3%
43



Company’s economic model: node-
positive population

Deterministic sensitivity analysis results

The company also undertook a deterministic sensitivity analysis; for each parameter,

the lower and upper values used in the univariate analysis were the 10t and 90t

percentiles of the values used in the simulations of the PSA

 ERG noted that company’s DSA (summarised in tornado diagram) gives an
indication of the impact of a single parameter on the results but the range of
parameters investigated was limited

The company also undertook several ‘scenario analyses’ designed to assess
uncertainty around model structure and parameters (including the model settings,
clinical inputs, health state utilities, costs and resource use)

« ERG noted this was more comprehensive and ICERs generated through these
analyses ranged from £14,929 per QALY gained for early breast cancer health
state utilities drawn by Hedden et al. to £63,456 per QALY gained when the
percentage of metastatic recurrences was set to zero



ERG's critique of the company’s model —

node positive population

Impact of 3 changes on the node-positive model
The ERG did not agree with the following clinical parameters:

 duration of treatment effect chosen by the company was not well justified
 the ‘cure’ adjustment to the parametric extrapolation appropriate in principle -
starting point and maximum cure proportion was considered implausible

* the proportion of patients estimated to experience metastatic vs. non-metastatic
recurrences was miscalculated by the company

Company ERG’s

Time point when incremental treatment effect
begins to wane

Time point when incremental treatment effect
ceases

Time point when ‘cure’ adjustment is introduced in

Year 7 Year 4
£54,901
Year 10 Year 7

Year 4 Year 3

the analysis

Time point when maximum ‘cure’ is reached Year 10  Year 10 el

90.00%  95.00%

% patients with metastatic recurrence 81.07% 72.40% £35 933
% patients with non-metastatic recurrence 18.93% 27.60% ’

ERG’s ICER for the node+ population: £60,679 (vs. company £34,087)




ERG's critique of the company’s model —

node positive population cont.
Other issues raised by ERG

OS predictions (shown in solid blue line) appear to be overly optimistic and do not
fit the observed APHINITY data (shown in broken blue line) well
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Company’s economic model: hormone

receptor-negative population
Treatment effectiveness (modelled using IDFS)
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IDFS used as a surrogate for
OS benefit as per the node-
positive population. For the
hormone receptor-negative
population company chose
exponential distribution for
extrapolation to long term.
Again the curve was initially
fitted to the observed Kaplan
Meier data from APHINITY
then adjusted at two time
points - assumptions
pertaining to the 2" and 3
time periods were identical to
those in the node-positive
analysis and subject to the
same issues identified by the
ERG



Company’s economic model: hormone

receptor-negative population
Other model inputs

Modelling of recurrence states: same overall approach as for node-positive
analysis but using IDFS events (excluding death) observed in the hormone
receptor-negative population of the APHINITY study

Non-metastatic recurrence pathway: as per the node-positive analysis
Measurement and valuation of health effects: EQ-5D responses in the
hormone receptor-negative population of the APHINITY study were used to
derive the health state utilities

Cost and healthcare resource use identification, measurement and
valuation: as per the node-positive analysis



Company’s economic model: hormone

receptor-negative population

Cost effectiveness results with CAA

.
Technologies ICER
Costs QALYs Costs QALYs

Trastuzumab +
chemotherapy

Company Pertuzumab + XXXXXX XXXX £65,699

trastuzumab + XXXXXX XXXX
chemotherapy

XXXXXX XXXX

« PSAICER =£66,158
« Probability of cost effectiveness at £30,000/QALY is 0%



ERG's critique of the company’s model —
hormone-receptor negative population

Impact of 3 changes on the hormone receptor-negative model

ERG did not subject company’s model for the hormone receptor-negative subgroup to
the same level of scrutiny as the analysis for node-positive patients (e.g. selection of
survival curve and survival specifications for the hormone receptor-negative model were
not examined in detail). The ERG’s amendments to hormone receptor-negative model
were the same as those implemented in ERG’s analysis for the node-positive population

Parameter Company's Fe?e?r:d ERG's
base case P value ICER

Tlmfa point when incremental treatment effect Year 7 Year 4
begins to wane

Time point when incremental treatment effect
ceases

Time point when ‘cure’ adjustment is

£84,291
Year 10 Year 7

Year 4 Year 3

introduced in the analysis

Year 10 Year10 09808
90.00%  95.00%

7687%  65.60% 0.0
2313%  34.40% ’

ERG’s ICER for the node-positive population: £92,778 (vs. company £65,6993U




ERG’s cost effectiveness results for ITT
population

The ERG presented cost-effectiveness results for the ITT population derived from
the submitted in the economic model but again did not scrutinise the details of the
company’s analysis (e.g. selection of survival curve and survival specifications) in
detail

ICER for ITT population (with CAA): £66,238



Summary of company and ERG ICERs

by population group

rechno
ICER
Populatlon Costs QALYs Costs QALYs

XXXXXX XXXX
Company XXXXXX XXXX £34,087
Node- PHC XXXXXX XXXX
positive HC XXXXXX  XXXXX
ERG XXXXXX XXXX £60,679
PHC XXXXXX  XXXXX
HC XXXXXX XXXX
Company XXXXXX XXXX  £65,699
Hormone PHC XXXXXX XXXX
receptor-
negative HC XXXXXX  XXXXX
XXXXXX XXXX  £92,778
PHC XXXXXX T XXXXX
HC XXXXXX XXXX
ITT XXXXXX XXXX £66,238
PHC XXXXXX XXXX



Innovation

As per the company:

“When pertuzumab was first approved in Europe in 2013 for the treatment of
HERZ2-positive mBC, it was the first-in-class HER2 dimerisation inhibitor and was
considered a step-change in the treatment of BC. Pertuzumab in combination with
trastuzumab offers a comprehensive HER2 blockade that inhibits the signaling
pathways essential for tumour growth”

Wider context:

* One targeted therapy (trastuzumab) is already recommended for patients with
HERZ2+ early breast cancer in the adjunctive setting

» Pertuzumab is being considered as additional add-on adjunctive therapy for
patients who are at high risk of disease recurrence (continuation of the
neoadjuvant therapy)

» There is not a clear case for innovative nature of adjuvant pertuzumab given that
it is an extension of neoadjuvant therapy
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Common abbreviations

CAA

CG

Cl

DRFI

EQ-5D

EORTC QLQ-C30

EORTC QLQ-BR23
ERG

ER/PR

HER2

HR

HRQoL

ICER

IDFS

ITT

Commercial access agreement
Clinical guideline

Confidence interval

Distant recurrence-free interval
EuroQol 5-Dimension

European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire-Core 30

EORTC QOL Module for Breast Cancer
Evidence review group
oestrogen-receptor/progesterone receptor
Human epidermal growth factor receptor
Hazard ratio

Health-related quality of life

Incremental cost-effectiveness ratio
Invasive disease-free survival
Intention-to-treat



Common abbreviations cont.

MA Marketing authorisation

MCID Minimally clinically important difference

NICE National Institute for Health and Care Excellence
OS Overall survival

PROM Patient reported outcome measure

PSA Probabilistic sensitivity analysis

RFI Recurrence-free interval

SD Standard deviation

STEEP Standardised efficacy endpoints

TA Technology appraisal
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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in a

box.

Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere

within the highlighted text and type. Your text will overwrite the highlighted section.
To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The patient population described under the final scope of this appraisal is “people with early or
locally advanced HER2-positive breast cancer (BC) who have undergone surgery”. Following
recent regulatory discussions with the Committee for Medicinal Products for Human Use
(CHMP), the company does not expect to receive marketing authorisation in the intent-to-treat
(ITT) population. The anticipated label for pertuzumab is expected to read as follows:

“Perjeta is indicated for use in combination with trastuzumab and chemotherapy in:

¢ the neoadjuvant treatment of adult patients with HER2-positive, locally advanced,
inflammatory, or early stage breast cancer at high risk of recurrence (see section 5.1)

¢ the adjuvant treatment of adult patients with HER2-positive early breast cancer at high risk of
recurrence (see section 5.1).”

Linked to this change, the following text in section 5.1 of the summary of product characteristics
(SmPC) will be included:

¢ “In the adjuvant setting, based on data from the APHINITY study, HER2-positive early breast
cancer patients at high risk of recurrence are defined as those with lymph node-positive
disease or hormone receptor-negative disease.”

In the APHINITY study, patients with HER2-positive early BC (eBC) received treatment with
pertuzumab or placebo, in combination with Herceptin (trastuzumab) + chemotherapy. Although
the APHINITY study met its primary objective, with a statistically significant improvement in
invasive disease-free survival (IDFS) in the ITT population (supporting the original proposed
indication statement), Roche proposed a revised indication because:

¢ Nodal status and hormone receptor status are routinely assessed in all patients with BC
undergoing adjuvant therapy, and node-positivity and hormone receptor-negativity indicate
well-established high-risk subgroups. In the APHINITY study, patients in these pre-specified
subgroups derived the greatest benefit from the addition of pertuzumab to standard adjuvant
therapy, with hazard ratios (HRs) of 0.77 (95% confidence interval [CI], 0.62—0.96) and 0.76
(95% CI, 0.56—1.04]), respectively (compared to 0.81 [95% CI, 0.66—1.00] for the ITT
population).

e This is the recommendation that appears in the latest St Gallen guidelines."

The EMA provided feedback that the proposed revised indication for adjuvant pertuzumab
treatment (i.e. in patients at high risk of disease recurrence) was seen positively by the CHMP,
but will be submitted formally on 23" February 2018 with responses to the requested
supplementary information. The economic analysis will focus on patients who are diagnosed as
being at high risk of recurrence (node-positive subgroup as the base case, hormone receptor-
negative subgroup as an additional scenario). This population is narrower than the final scope of
this appraisal but will be aligned with the expected marketing authorisation in the UK.
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Table 1. The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

Population

People with early or locally advanced
HER2-positive BC who have
undergone surgery.

People with HER2-positive eBC at high
risk of recurrence (N.B. node-positive
population submitted as base case, and
hormone receptor-negative population
as an additional scenario).

The anticipated market authorisation for the
adjuvant use of pertuzumab is in patients with
HER2-positive eBC at high risk of recurrence (i.e.
node-positive or hormone receptor-negative). The
APHINITY study met its primary objective in the
ITT population. An assessment of key pre-
specified, stratified subgroups showed that
patients with a high risk of recurrence (i.e. node-
positive or hormone receptor-negative) appear to
derive the most benefit from pertuzumab +
trastuzumab with an almost 25% risk reduction in
recurrence or death when compared to the control
arm.2 Node-positivity and hormone receptor-
negativity are known prognostic factors and have
not been discovered in the APHINITY study;
patients with node-positive or hormone receptor-
negative eBC have a higher risk of relapsing than
patients with node-negative or hormone receptor-
positive disease. The subgroup analyses confirm
that these subgroups are at high-risk of
recurrence and the importance of underlying
tumour biology when considering treatment
options.

The economic analyses included in this
submission are the node-positive subgroup as the
base case and the hormone receptor-negative
subgroup as an additional scenario.

Intervention

Adjuvant pertuzumab in combination
with trastuzumab and chemotherapy

Adjuvant pertuzumab in combination
with trastuzumab and chemotherapy

Not applicable
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Standard adjuvant therapy without Standard adjuvant therapy without
pertuzumab for HER2-positive BC: pertuzumab for HER2-positive BC: .
Comparator(s} trastuzumab in combination with trastuzumab in combination with Not applicable
chemotherapy chemotherapy
The outcome measures to be
considered include:
The outcome measures to be e IDFS
considered include: e IDFS including second primary
e Overall survival (OS) non-breast cancer IIZr)1FS V\Ilﬁs :hg pfrimagy endpt>oin:tof the pbiV'OtaHIER2
: . o phase Il study for adjuvant pertuzumab in -
Outcomes * Disease-free survival (DFS) gl;s positive eBC (the APHINITY study).
* Recurrence-free interval (RFI) * DRFI was a secondary outcome of the APHINITY
e Adverse effects of treatment e RFI study.
e Health-related quality of life o Distant recurrence-free interval
(HRQoL) (DRFI)
o Adverse effects of treatment
¢ HRQoL
The reference case stipulates that the
cost-effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year (QALY).
The reference case stipulates that the
time horizon for estimating clinical e Cost per QALY
and cost effectiveness should be ; . :
L e Time horizon suitably long to
Economic sufficiently ong to reflect any reflect differences
. differences in costs or outcomes . Not applicable
analysis between the technologies being * NHS PSS perspective
compared. e Commercial access agreement
Costs will be considered from an NHS (CAA) to be taken into account
and Personal Social Services (PSS)
perspective.
The availability of any patient access
schemes for the intervention or
comparator technologies will be taken
into account.
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This subgroup of the ITT population has been
included in the submission because hormone
receptor-negativity is a clinically relevant
prognostic factor for BC recurrence. Patients with

If evidence allows, subgroups with . . . hormone receptor-negative disease are

higher risk of recurrencge, Supch as Eeople with HER2-postive eBC tha:]]s. considered a high-risk subgroup because, unlike
Subgroups to be | people with lymph node-positive a(;r&o?gure%?‘?:g-lr'}?rgagvil(ar:i(())tr?. It\l(IDSTIS patients with hormone receptor-positive disease,
considered disease or people with hormone group  th popuiation, they cannot be treated with hormone therapy.

receptor-negative disease, will be a subgroup of the node-positive Furthermore, this patient population is likely to be

considered. population). included in the label for adjuvant pertuzumab.

In the economic analyses of this submission the
node-positive subgroup is the base case and the
hormone receptor-negative subgroup is an
additional scenario.

Special
considerations
including issues | None specified. None identified. Not applicable
related to equity
or equality

Abbreviations: BC, breast cancer; DFS, disease-free survival; DRFI, distant recurrence-free interval; eBC, early breast cancer; HER2, human epidermal growth factor
receptor 2; HRQoL, health-related quality of life; IDFS, invasive disease-free survival; ITT, intention-to-treat; NHS, National Health Service; OS, overall survival; PAS, patient
access scheme; PSS, personal social services; QALY, quality adjusted life year; RFI, recurrence-free interval.

Source: NICE. Pertuzumab for the adjuvant treatment of HER2-positive breast cancer - Final scope?®
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B.1.2 Description of the technology being appraised

Table 2. Technology being appraised

UK approved name and
brand name

Perjeta® (pertuzumab)

Mechanism of action

Pertuzumab is a recombinant humanised monoclonal antibody
that specifically targets the extracellular dimerisation domain
(subdomain 1) of the HERZ2 protein, and thereby blocks ligand-
dependent heterodimerisation of HER2 with other HER family
members, including EGFR, HER3 and HER4.4-6 As a result,
pertuzumab inhibits ligand-initiated intracellular signalling
through two major signal pathways, mitogen-activated protein
(MAP) kinase and phosphoinositide 3-kinase (PI3K). Inhibition
of these signalling pathways can result in cell growth arrest and
apoptosis, respectively. In addition, pertuzumab mediates
antibody-dependent cell-mediated cytotoxicity (ADCC).*
Pertuzumab and trastuzumab both bind to the HER2-receptor
but at distinct sites at the extracellular region of the HER2-
receptor. Together, they show complementary mechanisms of
action and provide a more comprehensive blockade of HER2-
driven signalling.”-8

Marketing authorisation/CE
mark status

e 2013: A European marketing authorisation was granted for
pertuzumab in patients with metastatic HER2-positive BC.#

e 2013: pertuzumab was granted accelerated approval for use
with trastuzumab and docetaxel for neoadjuvant treatment of
HER2-positive BC (US Food and Drug Administration
[FDA]).8: 10

e 2015: A European marketing authorisation was granted for
pertuzumab for the neoadjuvant treatment of patients with
HER2-positive eBC.#

e 2017: The US FDA approved pertuzumab for the adjuvant
treatment of patients with HER2-positive eBC at high risk of
recurrence in December 2017 and states “up to 18 cycles”
and “as part of a complete regimen for eBC”.1°

e 2018: A European marketing authorisation application to
extend the use of pertuzumab to include adjuvant treatment
of patients with HER2-positive eBC was filed in 2017 and
EMA approval is expected to be granted in July 2018 (see
Section B.1.1).
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Indications and any
restriction(s) as described in
the summary of product
characteristics (SmPC)

Current indications:

e Pertuzumab is indicated for use in combination with
trastuzumab and docetaxel in adult patients with HER2-
positive metastatic or locally recurrent unresectable BC, who
have not received previous anti-HER2 therapy or
chemotherapy for their metastatic disease.*

e Pertuzumab is indicated for use in combination with
trastuzumab and chemotherapy for the neoadjuvant
treatment of adult patients with HER2-positive, locally
advanced, inflammatory, or early stage BC at high risk of
recurrence.*

Contraindications include hypersensitivity to pertuzumab or to

glacial acetic acid, L-histidine, sucrose, polysorbate 20 and

water for injections.*

For full details of the, warnings and precautions for use of
pertuzumab, please see Appendix C.

Method of administration
and dosage

Pertuzumab should be administered as an intravenous (V) 840
mg loading dose, then 420 mg every three weeks (Q3W).
Pertuzumab should be administered in combination with
trastuzumab for a total of one year (maximum 18 cycles) for
high-risk patients regardless of the timing of surgery.

Additional tests or
investigations

It is standard clinical practice to test the HER2 status of
tumours at the point of diagnosis.!"-'3 No additional tests are
required prior to the administration of pertuzumab.

List price and average cost
of a course of treatment

The list price of pertuzumab is £2,395 per 420 mg vial and the
list price of trastuzumab is £407.4 per 150 mg vial.

The average cost of a course of treatment is £62,733.

Patient access scheme (if
applicable)

A commercial access agreement is in place for pertuzumab of

Abbreviations: ADCC, antibody-dependent cell-mediated cytotoxicity; BC, breast cancer; eBC, early breast
cancer; EGFR, epidermal growth factor receptor; EMA, European Medicines Agency; EU, European Union; FDA,
US Food and Drugs Administration; HER2, human epidermal growth factor receptor 2; 1V, intravenous; MA,
marketing authorisation; MAP, mitogen-activated protein; mg, milligram; PI3K, phosphoinositide 3-kinase; Q3W,

every three weeks.
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B.1.3 Health condition and position of the technology in the

treatment pathway

Summary of health condition and position of the technology

BC is the most common cancer type in the UK, accounting for 15% of all new cancer cases
and representing the third most common cause of cancer death in 2014.4

Approximately 14% of patients with eBC in the UK have tumours that overexpress HER2,
and are classified as HER2-positive.'®> HER2-positivity is associated with increased tumour
aggressiveness, high rates of recurrence and increased mortality vs HER2-negative
disease.'®-23 Furthermore, the median age of patients presenting with HER2-positive BC is
mid-50s, around five years younger than the general BC population.?* 2> HER2-positive eBC
therefore frequently impacts women in the prime of their careers and whilst they still have
responsibilities at home and in their families.

Within patients with HER2-positive eBC, node-positive or hormone receptor-negative disease
represent particularly high-risk subgroups:
o The five-year survival rate of women with HER2-positive, node-positive eBC is
approximately 20% less than for those with HER2-negative, node-negative eBC."®
o Patients with HER2-positive, hormone receptor-negative eBC have a significantly
higher hazard of recurrence in years 1 to 5 compared to patients with HER2-positive
hormone receptor-positive disease, with a mean risk of recurrence of 9%/year for
hormone receptor-negative disease vs 5%/year for hormone receptor-positive
disease (HR=0.59; p=0.002 for years 1-5).2¢

The treatment goal in eBC is cure, whilst the treatment goal in metastatic BC (mBC) is to
delay progression and is of palliative intent. Since mBC is currently incurable, improving the
results of eBC treatment, whilst the disease is still localised to the breast and regional lymph
nodes but without distant metastases, offers patients the best chance of cure.

HER2-targeted treatment has already transformed the treatment and prognosis of patients
with HER2-positive eBC. Trastuzumab has become the backbone therapy in UK practice for
the treatment of HER2-positive eBC; when started in the neoadjuvant (i.e. pre-surgery)
setting, patients normally continue trastuzumab treatment in the adjuvant (i.e. post-surgery)
setting to complete up to one year (18 cycles) of treatment (with chemotherapy also
administered in the neoadjuvant period). However, despite the advances achieved with one
year of trastuzumab treatment (irrespective of whether initiated neoadjuvantly or adjuvantly)
up to one in four patients experience disease recurrence within 10—11 years of diagnosis.?’-2°

Patients with high-risk eBC are most likely to receive neoadjuvant pertuzumab + trastuzumab
+ chemotherapy to improve surgical outcomes. However, patients who receive neoadjuvant
pertuzumab + trastuzumab + chemotherapy followed by adjuvant trastuzumab may still
relapse, irrespective of achieving a pathological complete response (pCR) at the time of
surgery.®® BC disease risk is determined at diagnosis, and staging and baseline risk are used
to determine the overall treatment plan.

The safety and efficacy of dual-HER2 blockade with pertuzumab + trastuzumab has been
previously demonstrated in the neoadjuvant eBC3% 3" and mBC?? settings. pertuzumab +
trastuzumab is now standard of care in the neoadjuvant setting for patients with high risk of
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recurrence. Patients at high risk of disease relapse are the population that require dual-HER2
blockade for 18 cycles, irrespective of the time of surgery.

B.1.3.1 Early breast cancer overview

BC is a malignant cancer that forms in tissues of the breast, usually the ducts or lobules. It is
classified as eBC if it has not spread beyond the breast or lymph nodes. In the UK, BC is the
most common type of cancer, accounting for 15% of all new cancer cases, and was the third
most common cause of cancer death in 2014.4

Approximately 14% of eBC patients have HER2-positive disease,'® meaning that approximately
7,900 patients in the UK are diagnosed with this eBC sub-type each year. The HER2 cell
surface protein is a member of the epidermal growth factor receptor (EGFR) family that regulate
normal cell growth, development and survival processes, and HER2 signalling may be driving the
growth of HER2-positive BCs. Importantly, overexpression of HER2 is associated with an
aggressive disease course and poor prognosis.'® 7 BCs that overexpress HER2 are also
associated with increased tumour size, increased risk of disease recurrence and poorer clinical
outcomes.'6-2" Patients diagnosed with HER2-positive BC are on average around five years
younger than the average BC population,?* 25 and therefore are more likely than patients in the
general BC population to still be in work, and/or have dependent children or relatives.

As well as classifying BC by HER2 status, BC is also classified based on presence of cancer
cells in the lymph nodes (i.e. nodal status). BC cells can break away from the tumour and can
spread to the axillary lymph nodes via the lymphatic system.3® To determine if the lymph nodes
contain cancer, ultrasound imaging may be performed prior to surgery, and a (sentinel) node
biopsy performed prior to and/or during surgery to confirm nodal status.3 If the lymph nodes
contain cancer, the disease is termed “node-positive” and if the nodes do not contain cancer, the
disease is termed “node-negative”.33 Patients with node-positive disease are a subgroup at
higher risk of recurrence compared to patients with node-negative disease,?® ?”- 35 as the disease
has begun to spread beyond the primary breast tumour and may have metastasised elsewhere
in the body.

In a UK report of BCs diagnosed in 2007, younger patients were more likely to have a positive
nodal status, indicating that their breast tumours tended to be more aggressive: 54% of patients
aged <40 years were lymph node-positive compared to 30% of patients aged 60—69 years and
48% of patient aged >80 years. A higher proportion of patients with symptomatic invasive BC
were found to have node-positive disease compared to patients with screen-detected invasive
disease (50% vs 22.5%).%8 Prior NICE appraisals (TA108 and TA109), have assessed therapies
in BC patient subgroups as classified by nodal status, highlighting the importance of this factor
for treatment decisions.?7: 38

BC can be classified according to the presence of the hormone receptors (i.e. oestrogen receptor
[ER] and progesterone receptors [PgR]) on the BC cells. All BCs are tested for the
overexpression of ER at diagnosis, and tests may also be done for PgR. ER-negative BCs
contain very low levels of, or no, ER.3° Patients with hormone receptor-negative disease (i.e. ER-
negative AND PgR-negative) are not eligible to receive hormone therapy and because of this,
are known to be a subgroup at higher risk of recurrence than patients with hormone receptor-
positive disease.?6: 40
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The treatment goal in eBC patients is cure, which entails giving the most effective treatment
options available to prevent the development of mBC (which is currently incurable). Despite
advances in treatment of HER2-positive eBC, there are still patients that go on to develop mBC
(also called advanced or secondary BC): for HER2-positive mBC in the UK specifically, an
interim analysis of the ESTHER non-interventional study found that 71.2% of the mBC patients
had a recurrence following eBC (rather than de novo mBC), and the median duration from eBC
to mBC diagnosis was four years.*! In the Phase |ll CLEOPATRA study in patients with mBC,
treatment with pertuzumab + trastuzumab + chemotherapy produced a median OS of 4.7 years
(95% Cl, 4.1-not reached) vs 3.4 years (95% Cl, 3.0-4.0) with trastuzumab + chemotherapy.3?
The patients included in CLEOPATRA study had a median age of 54 years at enrolment.*?
Combined with an estimated life expectancy of 4.7 years, this shows that many patients with
HER2-positive mBC die at a relatively young age. Accordingly, it is of the utmost importance to
patients diagnosed with HER2-positive eBC in the UK, and their families, to utilise the best
possible treatment options. Improving the results of initial therapy, when the disease is at an
early stage and localised to the breast and regional lymph nodes, offers patients the best chance
of cure.

Social and economic burden of BC

Regardless of clinical stage, BC has significant negative personal, social and economic effects
on patients, their families, friends and wider society. Chemotherapy can reduce a patient’s quality
of life (QoL) during and after treatment through adverse physical and psychological effects.
These effects also extend to cancer survivors, who are at higher risk of disease recurrence and
cardiovascular complications, infertility and neurocognitive problems, and may face a financial
burden and employment discrimination even after their disease.*3

In addition to the impact on patients and caregivers, BC has an overarching impact on the UK
economy. A National Cancer Research Institute (NCRI) report from 2012 showed that BC of all
subtypes and stages accounts for an annual economic cost of £1.5 billion in the UK (including
both direct and indirect costs).** The same study showed that premature deaths, time off work
and unpaid care by friends and family accounted for 64% of all UK cancer costs in 2009, followed
by healthcare costs and unpaid care to cancer patients by friends and family.** These values
demonstrate the significance of the indirect costs of BC when considering the overall cost of the
disease.

Burden of eBC

Patients with eBC report lower HRQoL compared to the general population. In one Swedish
study, patients with eBC of any subtype had a mean EQ-5D index value of 0.696 (95%
confidence interval [Cl], 0.634—0.747), with 71% of patients reporting moderate to severe
problems with pain and 65% of patients reporting moderate to severe problems with
anxiety/depression.*> Another study found that nearly 50% of women with eBC of any subtype
had depression, anxiety or both in the year after diagnosis.*® QoL in eBC patients is related to
the treatment phase, with patients reporting a decrease in QoL during chemotherapy owing to
symptoms such as diarrhoea, systemic therapy symptoms, hair loss, sexual dysfunction and
fatigue. Although many symptoms affecting QoL in eBC patients can decline or disappear
following completion of treatment, some of them, such as anticipatory nausea, weight gain,
endocrine effects, disturbed sleep and sexual dysfunction, may persist following treatment
cessation, indicating that the effects on QoL of eBC patients can be long-lasting.4’: 48
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Caregiver QoL is negatively affected by the life-threatening nature of BC and the distressing
treatment side effects that patients experience, resulting in a strain on the caregiver themselves
and their families.*®-5° For example, husbands of women with BC of any stage (80.3% non-
metastatic) who were receiving active BC treatment were shown by Wagner (2006) to score
significantly lower on general health, vitality, role-emotional and mental health MOS SF-36
subscales compared with spouses of healthy women.5' An adverse impact on ability to work for
the caregiver has also been reported

Burden of mBC

Treating patients with eBC with the most effective treatment regimen in the first instance may
result in a reduced societal burden and healthcare costs later down the line, as the burden
associated with progression and developing mBC may be avoided in some patients.*!- 52

Patients with mBC of any subtype tend to have a diminished QoL compared to the general
population, which can be seen through higher rates of psychiatric and psychological
disturbance,®® and worsening of sexual functioning.*® mBC patients also score lower than
reference populations on multiple HRQoL questionnaires, including the European Organisation
for Research and Treatment of Cancer (EORTC) QLQ-C30, for which the mean of the five
functional scales for mBC patients was 24.5 points lower (i.e. indicating poorer HRQoL) than a
reference group of 50-59 year old women.%* Patients with HER2-positive mBC in the UK have
poorer health utility scores than eBC patients receiving HER2 therapy + chemotherapy.5?

The socio-economic impacts of mBC are substantial. The gross national cost of incident mBC
cases of any subtype in the UK has been estimated at $22 million annually (2002 GBP).%° UK
studies have found that a higher proportion of HER2-positive mBC patients are unable to work
and report significantly higher levels of activity impairment compared to HER2-positive eBC
patients.5? 56 BC progression contributes directly to lower rates of employment among affected
individuals, and patients with mBC experience a substantial loss of productivity compared to
patients living with non-metastatic disease.’” mBC patients also report practical service needs
including help with daily living, housework, transportation and financial assistance.>®

The recent PURPOSE non-interventional study, conducted at 14 UK secondary care centres,
compared work productivity in three patient groups with HER2-positive BC: eBC during adjuvant
treatment (n=89, 50.6% employed), eBC post-treatment (n=108, 50.9% employed) and mBC
(n=102, 27.5% employed).>? The study found that patients who completed the Work Productivity
and Activity Impairment (WPAI) measure reported:

e Activity impairment. Mean WPAI scores for activity impairment were 30.4% in patients
receiving treatment after surgery, 27.6% in patients who had completed adjuvant treatment
and 48.1% in patients receiving treatment for mBC.5?

¢ HRQoL as measured by generic EQ-5D and disease-specific FACT-B, was similar in eBC
patients (regardless of being on or off adjuvant treatment), and was better compared to those
in mBC group.%®

o Significantly fewer mBC patients were employed, and more reported being unable to work vs
eBC patients, reflecting the impact of advanced disease.%®

o Work impairment (employed patients only). Mean overall work impairment was 48.7% in
patients receiving treatment after surgery, 26.4% in patients who had completed adjuvant
treatment and 44.8% in patients receiving treatment for mBC.5?
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o Absenteeism (employed patients only). Mean absenteeism was 38.1% in patients receiving
treatment after surgery, 9.2% in patients who had completed adjuvant treatment and 30.6%
in patients receiving treatment for mBC.5?

o The estimated yearly total cost of absenteeism per patient (in employed patients and
those reporting being unable to work) was £8,528 in patients receiving treatment
after surgery, £3,068 in patients who had completed adjuvant treatment and £10,556
in patients receiving treatment for mBC.>?

These results show that the impact on work productivity in the HER2-positive mBC setting is
higher than in the eBC setting, reinforcing the need to treat with the most effective treatments in
the eBC setting whilst the goal is of curative intent.5?

An interim analysis of the ESTHER non-interventional study (which follows UK patients from
diagnosis of HER2-positive mBC or unresectable locally advanced BC) found that the anti-cancer
resource use in the initial management of advanced HER2-positive BC was high. In the 205
patients analysed, 93.2% received systemic HER2-targeted therapies, 41% received bone-
modifying agents, 22.9% received radiotherapy and 6.3% received metastatic ressection.*!
These data demonstrate that mBC has substantial long-term cost and resource implications for
the NHS.

The premature death of patients with mBC has particularly severe social and economic
implications due to the relatively young average age at diagnosis of HER2-positive mBC
(approximately 55 years).#> 5® The unknown future can bring considerable emotional burden on
the patient themselves and on their children, other dependents and caregivers. A Canadian study
of financial and family burden in 282 cancer patients (74 patients with BC) showed that for 36%
of caregivers, time off work amounted to one-third of their working days in any given month.%°
Furthermore, the impact on the work productivity of caregivers for patients with BC would be
expected to be even more severe for patients with mBC compared to those with earlier stages of
the disease, due to the severity of the mBC symptoms and treatment side-effects.

The substantial burden of BC and poor prognosis of mBC highlights the importance of providing
the most comprehensive treatment option for eBC, to prevent or slow progression to mBC and
reduce the potentially avoidable morbidity and mortality associated with mBC.

B.1.3.2 Treatment aims, guidelines and current treatment options

Since mBC is currently incurable, improving the results of treatment whilst the disease is still
localised to the breast and regional lymph nodes (i.e. at the eBC stage) offers patients the best
possible chance of cure. The goal of systemic treatment for eBC is to reduce the risk of
micrometastases. The benefits of starting systemic treatment for HER2-positive eBC prior to
surgery is to reduce the burden of the tumour prior to surgery and potentially de-escalate the
surgical procedure, allowing for breast-conservation surgery rather than mastectomy in high-risk
patients.®% 61 Following surgery, HER2-targeted systemic treatment is continued to prevent
micrometastases and the development of distant metastases.'? 62 Patients, especially those with
high-risk disease (e.g. node-positive or hormone receptor-negative at diagnosis), may still
relapse irrespective of their response to neoadjuvant treatment.3° As such, the most
comprehensive systemic treatment is imperative to reduce the risk of BC recurrence.

Relevant guidelines for the systemic treatment of HER2-positive eBC are listed below in Table 3.
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Table 3. Relevant guidelines for the systemic treatment of HER2-positive eBC

Date of
Organisation issue/most Summary of recommendations
recent update

In the adjuvant setting, trastuzumab, given at three-week
intervals for one year or until disease recurrence (whichever
is the shorter period), is recommended as a treatment option
for women with early-stage HER2-positive BC following
surgery, chemotherapy (neoadjuvant or adjuvant) and
radiotherapy (if applicable).

NICE (CG80)'2 | 2017

Systemic adjuvant therapy with trastuzumab combined with
chemotherapy is recommended in patients with HER2-
positive BC who are node-positive or node-negative with
tumours >1 cm. It should also be considered for patients who
are node-negative with tumours <1 cm, particularly if they
have ER-negative tumours. In selected high-risk cases,
pertuzumab can be considered an acceptable option as
neoadjuvant therapy.

ESMOS83 2015

The St Gallen Consensus Conference took place prior to the
availability of APHINITY data. The authors added key points
relating to the APHINITY data released after the Consensus
Conference, to include recommendations on the adjuvant

St Gallen? 64 2017 systemic treatment for HER2-positive eBC. The Panel
recommended dual blockade with pertuzumab + trastuzumab
in the adjuvant setting in patients who are at higher risk for
relapse because of lymph node involvement or hormone
receptor negativity.

The NCCN guidelines support the continuation of HER2-
targed therapy with pertuzumab + trastuzumab to complete
one year of therapy in patients with node-positive, HER2-
positive BC post-surgery.

NCCN®5 20172

Footnotes: Pertuzumab was approved for the neoadjuvant treatment of eBC in the US in September 2013 and in
the EU in July 2015. Pertuzumab use in the US in the adjuvant setting is based on the NCCN guidelines.
Pertuzumab is not yet approved in the adjuvant setting. 20n 10" November 2017, the NCCN guidelines were
partially updated. It should be noted that only the algorithm(s) have been updated and that the supporting
discussion parts of the guidelines are still in development.

Abbreviations: BC, breast cancer; eBC, early breast cancer; ER, oestrogen receptor; ESMO, European Society
for Medical Oncology; HER2, human epidermal growth factor receptor 2; NCCN, National Comprehensive
Cancer Network; NICE, National Institute for Health and Care Excellence.

Current treatment for patients with HER2-positive eBC in England usually involves a combination
of HER2-targeted therapy, chemotherapy, surgery, radiotherapy and hormone therapy,
depending on the characteristics of the tumour. Systemic therapy can be given neoadjuvantly
and adjuvantly as part of a complete eBC treatment regimen, with the goal being to reduce the
risk of both local and systemic recurrence.%% 81

The goal of systemic treatment for eBC is to reduce the risk of micrometastases. Most patients
with high-risk disease in the UK now receive neoadjuvant treatment, and UK clinical experts have
stated there is a trend towards treating patients with pertuzumab + trastuzumab earlier because
earlier treatment is linked to achieving better pCR outcomes (with pCR a significant predictor of
longer-term event-free survival [EFS] and distant disease-free survival (DDFS) across all BC
treatments and regardless of BC subtype),®® and since access to pertuzumab in eBC is currently
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only possible via neoadjuvant treatment.®” Initiating pertuzumab treatment in the neoadjuvant
setting means that patients may be able to have a de-escalated surgical procedure (i.e. from
mastectomy to breast-conservation) and potentially improve their longer-term disease outcomes,
but it does not mean neoadjuvant treatment is enough.

In England, systemic trastuzumab is the backbone therapy for patients with HER2-positive BC
across all stages of the disease, eBC to mBC.%8-7° Dual-HER2 blockade (pertuzumab +
trastuzumab) with chemotherapy is commonly used in the neoadjuvant setting in patients with
high-risk disease and in patients with mBC.# Current evidence suggests that long-term clinical
outcomes are not influenced by the timing of initiation of systemic treatment (before or after
surgery),”" and NICE CG80 was published in 2006 to allow adjuvant trastuzumab treatment for
up to one year (18 cycles) for eBC patients following surgery.'? In clinical practice, initiation with
neoadjuvant HER2-targeted treatment is common for patients with eBC with high-risk factors,
and typically these patients would continue trastuzumab treatment in the adjuvant setting to
complete one year of therapy. This treatment approach is also reflected in the recent NCCN
Guidelines (updated 10" November 2017), which recommend that patients with node-positive,
HER2-positive BC treated with neoadjuvant systemic therapy and surgery can complete up to
one year of HER2-targeted therapy with pertuzumab + trastuzumab." 65

B.1.3.3 Proposed use and positioning of adjuvant pertuzumab

Current unmet need in the treatment of eBC

Despite substantial advances in the treatment of patients with HER2-positive eBC in recent years
with the introduction of trastuzumab and neoadjuvant pertuzumab, there remains room for
improvement in the treatment of this disease:

¢ pCR has been shown to be a very strong surrogate for improved EFS and DDFS.% However,
even if patients achieve a pCR there is still a risk of relapse and mortality, and this risk is
correlated with the extent of residual disease.3® Disease risk is determined at the time of
diagnosis and staging and the risk does not alter as a result of neoadjuvant intervention.

o Approximately one in four eBC patients will relapse despite being treated with one year of
adjuvant trastuzumab experience disease relapse.”

As such, there is a need to further improve systemic therapy for eBC, with the aim of preventing
progression to incurable mBC. Systemic therapy improvements could ultimately reduce the
incidence of mBC, and alleviate the burden that this disease places on patients, their families,
wider society, the economy and healthcare systems.

Positioning of pertuzumab in treatment of eBC in the adjuvant setting

BC disease risk is determined at the time of diagnosis and staging, and this risk does not change
as a result of neoadjuvant treatment. There is strong biological rationale for the combination of
pertuzumab + trastuzumab in the treatment of HER2-positive eBC, and this was recognised by
the CHMP when assessing pertuzumab preceding its recommendation in neoadjuvant
treatment.”® The positive efficacy results from the APHINITY study provides justification for the
use of 18 cycles of pertuzumab + trastuzumab for patients with HER2-positive eBC, particularly
those with a high risk of recurrence (i.e. patients with node-positive or hormone receptor-negative
disease).
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The suggested positioning of pertuzumab in the treatment pathway for patients with HER2-
positive eBC at high risk of recurrence is shown in Figure 1. These high-risk patients may have
been treated with pertuzumab + trastuzumab + chemotherapy in the neoadjuvant setting to
improve the outcomes of surgery, and a positive recommendation for adjuvant pertuzumab would
allow them to continue this treatment into the adjuvant setting, to complete up to one year (18
cycles) of treatment to increase the likelihood of reaching their treatment goals in this curative
setting. This is similar to the manner in which trastuzumab is currently used in clinical practice
and reflective of how clinicians in the UK would use pertuzumab in the eBC setting.

Figure 1. Summary of the clinical care pathway and proposed placement of adjuvant
pertuzumab

Diagnosis
& Staging
approach " T 5 -

i Patients initiated with neoadjuvant

High-risk patients*

\V
Patients initiated with surgery

==

Footnotes: *High-risk patients: Patients with node-positive or hormone receptor-negative eBC; **Other: Patients
who receive chemotherapy only or hormonal therapy only.

Key: Blue border = proposed use of adjuvant pertuzumab as discussed in this submission; Green border =
currently approved use of neoadjuvant pertuzumab; Red border = proposed use of pertuzumab treatment for a
total of 18 cycles through from neoadjuvant to adjuvant treatment in patients with high-risk (i.e. node-positive or
hormone receptor-negative) eBC.

Abbreviations: eBC, early breast cancer; HER2+, human epidermal growth factor receptor 2-positive; MDT,
multidisciplinary team.

Regimen
choice

B.1.4 Equality considerations

No equality issues have been identified in relation to the use of pertuzumab for the adjuvant
treatment of adults with HER2-positive eBC.
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B.2 Clinical effectiveness

Summary of clinical effectiveness

One study was identified in a systematic literature review to find studies relevant to the
decision problem: the Phase Il APHINITY study, which evaluated the efficacy and safety of
adjuvant pertuzumab + trastuzumab + chemotherapy (n=2,400) vs placebo + trastuzumab +
chemotherapy (n=2,405) in patients with HER2-positive eBC.?

o Mean patient age was 51.7 years in the pertuzumab arm, and 51.4 years in the
placebo arm. Disease was classified as node-positive in 63% of patients and
hormone receptor-negative in 36% of patients.?

The pre-specified primary analysis was conducted after 379 IDFS events (19" December
2016), at which point the median follow-up duration in the ITT population was 45.4 months.
The primary endpoint of the study showed the clinical benefit of the addition of pertuzumab to
trastuzumab + chemotherapy:

o The addition of pertuzumab reduced the risk of an IDFS event by 19% compared
with the placebo arm (HR=0.81; 95% ClI, 0.66—1.00; p=0.045).2

o Estimates of IDFS at three years were 94.1% in the pertuzumab arm vs 93.2% in the
placebo arm.?

o Estimates of IDFS at four years were 92.3% in the pertuzumab arm vs 90.6% in the
placebo arm (p=0.045).2

Results from key secondary endpoints were supportive of the benefit seen in the primary
IDFS analysis: significant between-group differences in favour of pertuzumab in IDFS
including second primary non-breast cancers, DFS and RFI| were observed.?

Assessment of mean global health status scores using EORTC QLQ-C30 indicated that the
addition of pertuzumab to trastuzumab + chemotherapy did not adversely affect patients’
global health status.?

A pre-specified subgroup analysis by nodal status was conducted, because of the known
importance of nodal status in disease prognosis and outcomes. In patients with node-positive
disease there was a 23% reduction in the risk of recurrence or death in the pertuzumab arm
vs the placebo arm (HR=0.77; 95% Cl, 0.62-0.96; p=0.02).2 Estimates of IDFS at three years
were 92.0% in the pertuzumab arm and 90.2% in the placebo arm. Estimates of IDFS at four
years were 89.9% in the pertuzumab arm and 86.7% in the placebo arm.?

A pre-specified subgroup analysis by hormone receptor status was conducted, because of
the known importance of hormone receptor status in disease prognosis and outcomes. In
patients with hormone receptor-negative disease there was a 24% reduction in the risk of
recurrence or death in the pertuzumab arm vs the placebo arm (HR=0.76; 95% CI, 0.56—
1.04; p=0.08).2 Estimates of IDFS at three years were 92.8% in the pertuzumab arm and
91.2% in the placebo arm. Estimates of IDFS at four years were 91.0% in the pertuzumab
arm and 88.7% in the placebo arm.2

No new safety signals for pertuzumab were observed in the APHINITY ftrial. The adverse
event (AE) profile during the treatment period was generally balanced between the two
treatment arms, although diarrhoea was more common in the pertuzumab than in the
placebo arm. Heart failure, cardiac death and cardiac dysfunction were infrequent in both.?
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B.2.1 Identification and selection of relevant studies

To provide support for the use of pertuzumab in combination with trastuzumab + chemotherapy
in the adjuvant treatment of patients with HER2-positive eBC, a systematic literature review
(SLR) of published clinical evidence was undertaken to identify and summarise all eligible
publications pertaining to all licensed and investigational pharmacological treatments in patients
with newly diagnosed, non-metastatic, operable, primary invasive HER2-positive BC. The SLR
also aimed to identify and summarise previously published SLRs and meta-analyses of
interventions used for the adjuvant treatment of patients with HER2-positive eBC. The process
and methods used to identify and select the relevant clinical evidence in this submission are
described in Appendix D.

This SLR identified one relevant study for pertuzumab in the adjuvant treatment of patients with
HER2-positive eBC: the APHINITY study, as described in Section B.2.2.

B.2.2 List of relevant clinical effectiveness evidence

A summary of the APHINITY study is presented in Table 4 below. One ongoing study
(BERENICE; NCT02132949) is expected to provide some additional relevant safety evidence in
the next 12 months (Section B.2.11).

Table 4. Clinical effectiveness evidence

Study APHINITY (von Minckwitz et al. 2017)2

Study design Phase lll, randomised, prospective, double-blind, multicentre,
multinational, placebo-controlled study?

Population Patients newly diagnosed with primary invasive HER2-positive BC
(N=4,805) with baseline LVEF 255% and either:?

¢ Node-positive BC of any tumour size except TO (no evidence of
primary tumour), OR
¢ Node-negative BC for which one of the following conditions had to be
met:
o Tumour size >1 cm
o Tumour size >0.5 cm and <1 cm, and at least one of the
following three features:
e Histologic/nuclear Grade 3, OR
o Negative for ER or PgR, OR
o Age <35 years
o Enrolment of patients with node-negative tumours <1 cm
was limited to <10% of the total number of randomised
patients

Intervention(s) Arm 1: pertuzumab + trastuzumab + standard chemotherapy*
*Standard chemotherapy included anthracycline-based regimens ([3—4
FEC (or FAC) — 3—4 TH] or [4 x AC (or EC) — 4 x TH]) and non-

anthracycline-based regimens (6 x TCH). See Section B.2.3.1 for details.
74

Comparator(s) Arm 2: Placebo + trastuzumab + standard chemotherapy*

*Standard chemotherapy included anthracycline-based regimens ([3—4
FEC (or FAC) — 3—4 TH] or [4 x AC (or EC) — 4 x TH]) and non-
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anthracycline-based regimens (6 x TCH). See Section B.2.3.1 for details.?
74

Indicate if trial
supports
application for
marketing
authorisation

Yes X Indicate if Yes X
trial used in
economic
model

Rationale for
use/non-use in the
model

The APHINITY study was used in the economic model as it was the
pivotal study submitted for the marketing authorisation of pertuzumab in
this indication and provides directly relevant evidence for treatment effect
of pertuzumab on outcomes important to the model. The APHINITY study
is the only study to assess the use of adjuvant pertuzumab treatment in
HER2-positive eBC patients that has results available at this time.

Reported outcomes | ¢ 0OS
specified in the e DFS
decision problem e RFI
¢ Adverse effects of treatment
¢ HRQoL
All other reported o IDFS
outcomes e IDFS including second primary non-breast cancer
¢ DRFI
Pre-planned Subgroup analyses were performed for the randomisation stratification
subgroups factors (underlined below) as well as for other disease or patient-related

prognostic or predictive factors for the primary endpoint and secondary
endpoints OS and DRFI.

e Nodal status? (categorised as zero positive nodes vs =1 positive
nodes) and tumour size

e Adjuvant chemotherapy regimen (anthracycline-containing regimen;
non-anthracycline containing regimen)

e Centrally assessed hormone receptor status (ER-positive PgR-
positive; ER-positive PgR-negative; ER-negative PgR-positive; ER-
negative PgR-negative)

o Geographical region (USA; Canada/Western Europe/Australia-New
Zealand/South Africa; Eastern Europe; Asia-Pacific; Latin America)

e Menopausal status at screening (pre-menopausal; post-menopausal)

o Age (<40, 4049, 50-64, <65, =65 years)

e Histological grade (Grade 1; Grade 2; Grade 3)

o Type of surgery for primary tumour (breast-conserving surgery; non-
conserving breast surgery)

e  Tumour size (0—<2 cm; 22-5 cm; =25 cm)
e Loco-regional radiotherapy (Yes; No)
¢ Race (White; Black; Asian; Other)

o Sex (female patients; the number of male patients is considered
insufficient to warrant meaningful subgroup analysis)

e Protocol version® (patients enrolled to either of the two node-positive
strata? during Protocol A vs Protocol Amendment B)

o HER2 subgroups (these analyses were not described in the protocol
or the SAP but were defined prior to database lock)
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Footnotes: 2Nodal status is a key prognostic factor in HER2-positive eBC and this subgroup was a key high-risk
subgroup in relation to the decision problem presented in this submission. Following the implementation of
Protocol Amendment B, the stratification factor “nodal status and tumour size” only included the two categories
with positive nodes; PProtocol version was introduced as a stratification factor at the time Protocol Amendment B
was issued.

Abbreviations: AC, doxorubicin and cyclophosphamide; BC, breast cancer; CISH, chromogenic in situ
hybridisation; DFS, disease-free survival; DRFI, distant recurrence-free interval; eBC, early breast cancer; EC,
epirubicin and cyclophosphamide; ER, oestrogen receptor; FAC, 5-fluorouracil, doxorubicin and
cyclophosphamide; FEC, 5-fluorouracil, epirubicin and cyclophosphamide; FISH, fluorescence in situ
hybridisation; HER2, human epidermal growth factor receptor 2; HRQoL, health-related quality of life; IDFS,
invasive disease-free survival; IHC, immunohistochemistry; 1V, intravenous; LVEF, left ventricular ejection
fraction; OS, overall survival; PgR, progesterone receptor; RFI, recurrence-free interval; SAP, statistical analysis
plan; T, taxane; TCH, docetaxel, carboplatin + trastuzumab; TH, taxane + trastuzumab.

Source: Clinicaltrials.gov. APHINITY (NCT01358877) study record’; von Minckwitz et al. 20172; APHINITY
study CSR7®

B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Summary of trial methodology

The APHINITY study? 75

Study design: The APHINITY study is an ongoing, Phase lll, randomised, prospective, double-
blind, multicentre, multinational, placebo-controlled study to assess the efficacy and safety of
adjuvant pertuzumab + trastuzumab + chemotherapy (n=2,400) compared with placebo +
trastuzumab + chemotherapy (n=2,405) in 4,805 patients with operable HER2-positive eBC.

Patients were randomised 1:1 to treatment with either adjuvant pertuzumab + trastuzumab +
chemotherapy (Arm 1) or placebo + trastuzumab + chemotherapy (Arm 2). Adjuvant
chemotherapy was the investigator’s choice of anthracycline-based or non-anthracycline-based
regimens. Randomisation and treatment occurred within eight weeks of surgery. Patients were
stratified by nodal status, chemotherapy regimen, hormone receptor status, geographic region,
and protocol version (A or B). Anti-HER2 treatment was administered for a total of one year (up
to 18 cycles). Radiotherapy was given as clinically indicated at the end of chemotherapy and
concomitantly with anti-HERZ2 treatment, and patients with hormone receptor-positive disease
received standard hormone therapy for at least five years, starting at the end of chemotherapy.

The primary objective of the APHINITY study was to compare IDFS (excluding second primary
non-breast cancers) in patients between the pertuzumab + trastuzumab + chemotherapy and
placebo + trastuzumab + chemotherapy treatment arms. Secondary objectives were to compare
IDFS including second primary non-breast cancers, DFS, OS, RFI, DRFI, cardiac safety, overall
safety, and HRQoL in patients in the two treatment arms. An overview of the APHINITY study
design and endpoints is presented in Figure 2.
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Figure 2. Overview of the APHINITY study design

F
\ 6-8 cycles : (L)
R Chemotherapy* L
A o
B Trastuzumab 8 mg/kg at Cycle 1, then 6 mg/kg q3w W
Central O Pertuzumab 840 mg at Cycle 1, then 420 mg q3w
confirmation '\I/l u
of HER2 _ P
status ﬁ ! 6-8 cycles :
N=4,805 ':' Chemotherapy* 10
O Y
N E
A
R
S
I Randomisation and treatment : Anti-HER2 therapy for a total of 1 year (18 cycles) I

within 8 weeks of surgery

Primary endpoint: IDFS
Secondary endpoints: IDFS with second primary non-breast cancers included, DFS, OS, RFI, DRFI, safety, HRQoL

Stratification factors: Chemotherapy regimen, hormone receptor status, nodal status, geographic region, protocol
version (Avs B)

Footnote: *A number of standard anthracycline-taxane sequences or non-anthracycline regimens were allowed
— please refer to Table 4 and B.2.3.1 for these.

Abbreviations: DFRI, distant recurrence-free interval; DFS, disease-free survival; HER2, human epidermal
growth factor receptor 2; HRQoL, health-related quality of life; IDFS, invasive disease-free survival; OS, overall
survival; q3w, every three weeks; RFI, recurrence-free interval.

Source: von Minckwitz G et al. ASCO 2017. LBA50076

Pertuzumab or placebo was administered on Day 1 of the first taxane-containing cycle as an 840
mg loading dose, followed by 420 mg q3w for all subsequent cycles. Trastuzumab was
administered as an 8 mg/kg loading dose, followed by 6 mg/kg gq3w for all subsequent cycles.
Anti-HER2 therapy was administered for a total of one year (up to 18 cycles). The following
chemotherapy regimens were options given in combination with anti-HER2 therapy:

Anthracycline-based chemotherapy: FEC (or FAC) — T2

e Three or four cycles of 5-fluorouracil (500-600 mg/m?) + epirubicin (90—120 mg/m?) or
doxorubicin (50 mg/m?) administered IV q3w + cyclophosphamide (500-600 mg/m?).

e Followed by three or four cycles of docetaxel (100 mg/m?) IV g3w or 75 mg/m? IV at the first
docetaxel cycle escalating to 100 mg/m? for subsequent cycles as per local practice or 75
mg/m? IV, q3w, for four cycles.

e Paclitaxel was acceptable instead of docetaxel, and was given at doses of 80 mg/m? once
weekly for 12 cycles.
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Anthracycline-based chemotherapy: AC (or EC) — T2

e Four cycles of AC (or EC) administered q3w or dose-dense, g2w, with granulocyte colony-
stimulating factor (G-CSF) support.

o Doxorubicin 60 mg/m? (or epirubicin 90-120 mg/m?)
o Cyclophosphamide 500-600 mg/m?
o Followed by four cycles of T:

o Docetaxel 100mg/m? IV, g3w or 75 mg/m? IV at the first docetaxel cycle escalating to 100
mg/m? for subsequent cycles as per local practice or 75 mg/m? IV q3w for four cycles.

o Paclitaxel was acceptable instead of docetaxel and was given at doses of 80 mg/m?, qw,
for 12 weekly cycles.

Non-anthracycline-based chemotherapy: TC?

e TCH administered IV, g3w, for six cycles of docetaxel (75 mg/m?2, no escalation) plus
carboplatin area under the curve of six (maximum dose 900 mg).

Patients were followed from the first day of treatment through to Week 52 of targeted treatment.
After completion of study treatment and a 28-day safety follow-up visit, patients were followed at
approximately two-monthly intervals for two years, then every six months for three to five years,
and annually thereafter, even if the assigned treatment was discontinued prematurely.?

Key eligibility criteria: Key inclusion and exclusion criteria for patients entering the APHINITY
trial are listed in Table 5.

Table 5. Key eligibility criteria from the APHINITY trial®

Inclusion Criteria Exclusion Criteria

o HERZ2-positivity of the BC had to be confirmed e History of any prior invasive breast

by a central laboratory
Node-positive disease (any tumour size except
TO) or node-negative disease (only under
Protocol Version A) were allowed to enroll. For
patients with node-negative disease, one of the
following conditions had to be met:
o Tumour size >1 cm
o Tumour size >0.5 cm and £1 cm, and at
least one of the following three features:
» Histologic/nuclear Grade 3, OR
» Negative for oestrogen-receptor or
progesterone receptor, OR
= Age <35 years
Enrollment of patients with node-negative
tumors <1 cm was limited to <10% of the total
number of randomised patients

Baseline LVEF =255%

carcinoma
e Non-operable breast cancer

e History of non-breast malignancies within
five years prior to study entry (except for
the following: carcinoma in situ of the
cervix, carcinoma in situ of the colon,
melanoma in situ, and basal cell and
squamous cell carcinomas of the skin)

e Metastatic disease (stage V)

e Previous or current anti-cancer therapy or
previous radiotherapy for any malignancy

e Cardiac dysfunction or serious medical
conditions

Footnotes: 2A complete list of inclusion and exclusion criteria are available for the APHINITY study online at
Clinicaltrials.gov.
Abbreviations: BC, breast cancer; HER2, human epidermal growth factor receptor 2.
Source: Clinicaltrials.gov. APHINITY (NCT01358877) study record”*
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Study settings and locations: From 8" November 2011 to 315t August 2013, patients were
enrolled across 43 countries in Europe, North, Central and South America, Australasia, Asia, the
Middle East and Africa. Of the 549 centres involved, 25 were from the UK.% 74

Concomitant medications and treatments: All medications taken by the patient for
concomitant diseases were continued during the study treatment period, unless they were not
permitted (see Table 6).””

Table 6. Permitted and excluded concomitant medications

Permitted concomitant
medications/treatments

Excluded concomitant
medications/treatments

e Acceptable methods of contraception (when
the patient is not surgically sterilised or does
not meet the study definition of post-
menopausal)

¢ H1 and H2 antagonists
e Cardiovascular medications
¢ Analgesics/anti-inflammatories

e Short term use of corticosteroids to treat or
prevent allergic or infusion reactions

¢ Anti-emetics
e Medication to treat diarrhoea
¢ Colony-stimulating factors

e QOestrogen receptor antagonists or aromatase
inhibitors after completion of post-operative
chemotherapy as per local practice

¢ |LHRH/GnRH analogues

¢ Vitamin and mineral supplements
e Bisphosphonates

e Adjuvant radiotherapy

¢ Anti-cancer therapies other than those
administered in the study

¢ Any targeted anti-cancer therapy
e Regular treatment with steroids

¢ Any investigational agent, except for those
used for the study

e |[nitiation of herbal remedies

¢ Any systemically active oral, injected or
implanted hormonal method of contraception

e QOestrogen-replacement therapy

Abbreviations: LHRH, luteinising-hormone-releasing hormone; GnRH, gonadotropin releasing hormone.
Source: APHINITY study protocol””

Study endpoints:

Primary efficacy endpoint

IDFS, excluding second primary non-breast cancer events: defined as the time from
randomisation until the date of first occurrence of one of the following: recurrence of
ipsilateral invasive breast tumour, recurrence of ipsilateral locoregional invasive disease, a
distant disease recurrence, contralateral invasive BC or death from any cause.” Second
primary non-breast cancers, in situ carcinomas (ductal carcinoma in situ [DCIS] and lobular
carcinoma in situ [LCIS]) and non-melanoma skin cancer were excluded as events.”®

o The APHINITY definition of IDFS excludes second primary non-breast cancer
tumours. This definition was based on the US FDA’s recommended definition for a
trial intended to support a regulatory filing. Inclusion of second primary non-breast
cancer events in the IDFS definition has the disadvantage of including events not
related to the cancer or the treatment under study, thereby potentially diluting any

treatment effect.”®
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Secondary endpoints’®

e IDFS, including second primary non-breast cancer events: defined as time from
randomisation until the date of first occurrence of one of: recurrence of ipsilateral invasive
breast tumour, recurrence of ipsilateral locoregional invasive disease, a distant disease
recurrence, contralateral invasive BC, second primary non-breast cancers or death from any
cause.’

o Disease-free survival (DFS): defined as time between randomisation and the date of the
first occurrence of an IDFS event including second primary non-breast cancer event or
contralateral or ipsilateral DCIS.

e Overall survival (OS): defined as the time from randomisation to death attributable to any
cause.

¢ RFI: defined as the time between randomisation and the date of local, regional or distant BC
recurrence.

¢ DREFI: defined as the time between randomisation and the date of distant BC recurrence.

o HRQoL: defined as symptoms of therapy, patient functioning and global health status as
assessed by the EORTC QLQ-C30, QLQ-BR23 and EQ-5D questionnaires.

e Overall safety outcomes, and cardiac safety outcomes specifically.

B.2.3.2 Baseline patient characteristics

Key patient demographics and pre-specified randomisation and stratification factors are
presented in Table 7.2 Baseline characteristics of the patients were balanced between the two
treatment arms: median age was 51 years, approximately one third had hormone receptor-
negative disease and nearly two thirds had node-positive disease,? which is considered
representative of the HER2-positive eBC patient population in the UK.

Table 7. Baseline characteristics of patients included in the APHINITY study?

Pertuzumab +

Placebo + trastuzumab +

trastuzumab + chemotherapy
chemotherapy N=2,4042
N=2,400
Age, median, range (years) 51.0 (22-86) 51.0 (18-85)

<65 years 2,085 (86.9%) 2,111 (87.8%)

265 years 315 (13.1%) 293 (12.2%)
Weight, median, range (kg) 65 (37-154) 65 (37-162)
Sex, female / male 99.9/0.1% 99.7/0.3%

Race, White / Asian / Other

71.2/24.7141%

70.5/24.9/4.6%

Histologic grade of primary tumour®

Baseline BC characteristics | Demographics

Grade 1 53 (2.2%) 42 (1.7%)
Grade 2 770 (32.0%) 764 (31.7%)
Grade 3 1,493 (62.1%) 1,506 (62.5%)
Unevaluable 87 (3.6%) 94 (3.9%)
Unknown 0 2 (<0.1%)
HERZ2 status by central laboratory (IHC
result)® ¢
0 6 (0.3%) 2 (<0.1%)
1+ 16 (0.7%) 9 (0.4%)
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Pertuzumab +

trastuzumab +

chemotherapy
N=2,400

Placebo + trastuzumab +

chemotherapy
N=2,4042

2+
3+

193 (8.0%)
2,184 (91.0%)

200 (8.3%)
2,190 (91.2%)

Type of primary surgery?
Mastectomy
Breast conserving surgery

1,280 (53.3%)
1,118 (46.7%)

1,327 (55.2%)
1,076 (44.8%)

Randomisation stratification factors

Nodal status
0 positive nodes and tumour <1 cm®
0 positive nodes and tumour >1 cm¢
1-3 positive nodes
24 positive nodes

90 (3.8%)

807 (33.6%)
907 (37.8%)
596 (24.8%)

84 (3.5%)
818 (34.0%)
900 (37.4%)
602 (25.0%)

Standard adjuvant chemotherapy regimen
(randomised)
Anthracycline containing regimen
Non-anthracycline containing regimen

1865 (77.7%)
535 (22.3%)

1877 (78.1%)
527 (21.9%)

Hormone receptor status (central)
Negative (ER and PgR-negative)
Positive (ER and/or PgR-positive)

864 (36.0%)
1,536 (64.0%)

858 (35.7%)
1,546 (64.3%)

Geographic Region
USA
Canada/Western Europe/Australia-
New Zealand/South Africa
Eastern Europe
Asia-Pacific
Latin America

296 (12.3%)
1,294 (53.9%)

200 (8.3%)
550 (22.9%)
60 (2.5%)

294 (12.2%)
1,289 (53.6%)

200 (8.3%)
557 (23.2%)
64 (2.7%)

Protocol Version
Protocol A
Protocol Amendment B

1,828 (76.2%)
572 (23.8%)

1,827 (76.0%)
577 (24.0%)

Footnotes: 2One patient excluded from ITT population due to falsification of personal information; °For patients
with bilateral tumours, the grade and HER?2 status for each tumour was counted separately; °For cases that were
anything other than IHC3+, patients needed to be positive according to FISH; Mastectomy included radical
mastectomy, modified radical mastectomy and simple mastectomy. Breast conserving surgery included partial
mastectomy and breast lumpectomy and others that did not meet the criteria for mastectomy. Information on type
of surgery is not available for three patients (two in pertuzumab + trastuzumab + chemotherapy arm and one in
placebo + trastuzumab + chemotherapy arm); ®Randomised under Protocol Version A only.

Abbreviations: BC, breast cancer; ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2;
IHC, immunohistochemistry; PgR, progesterone receptor.

Sources: von Minckwitz et al. 20172; Clinicaltrials.gov. APHINITY (NCT01358877) study record’#; von
Minckwitz G et al. ASCO 2017. LBA5007%; APHINITY study CSR75

B.2.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Statistical analysis and study populations

A summary of the analysis populations for efficacy and safety outcomes for the APHINITY study
is presented in Table 8, while a summary of statistical analyses for the primary efficacy analysis
in the study is presented in Table 9. Details of the participant flow for the APHINITY trial are
presented in Appendix D.
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After 3,655 patients had been randomised, Protocol amendment B was put into place to prevent
further enrolment of patients with node-negative disease and to allow for enrolment for an
additional 1,000 node-positive patients, in order reflect the nodal status ratio originally planned
and powered (based on data from the BCIRG 006 study’®). The protocol amendment is
explained in Appendix L.

Table 8. Summary of analysis populations

APHINITY
Primary efficacy | The ITT population receiving treatment with either pertuzumab or placebo, as
analysis defined by the protocol (n=4,804)2
The ITT population (including patients with second primary non-breast
Secondary . . ,
analyses cancers) receiving treatment with either pertuzumab or placebo, as defined by

the protocol (n=4,804)2

Safety analyses

Patients who received at least one dose of pertuzumab or study medication
(including chemotherapy or trastuzumab) (n=4,769)

Footnotes: 2One patient excluded from ITT population due to falsification of personal information.
Abbreviations: BC, breast cancer; ITT, intention-to-treat.
Source: von Minckwitz et al. 20172

Table 9. Summary of statistical analyses for the primary efficacy analysis in APHINITY

APHINITY

Hypothesis
objective

e The primary objective of APHINITY was to compare IDFS in patients with
HER2-positive BC.

e The null hypothesis for the primary endpoint was that the survival
distributions of IDFS in the two treatment arms were the same. The
alternative hypothesis was that the survival distributions of IDFS in the
treatment and the control arm were different:

e} Ho: Spertuzumab = Splacebo

o Hi: Spertuzumab # Splacebo

Statistical
analysis?®

o The stratified log-rank test was used to compare the rates of IDFS
between the two treatment arms. Unstratified log-rank test results were
provided as a sensitivity analysis.

e The Kaplan-Meier approach was used to estimate 3-year IDFS rates for
each treatment arm.

e The stratified Cox proportional hazards model was used to estimate the
HR between the two treatment arms (i.e. the magnitude of treatment
effect) and its 95% confidence interval.

¢ An expanded analysis for IDFS was performed using Cox proportional
hazards regression models to determine if adjustment for covariates would
modify the conclusions from the primary analysis. Variables considered
were the stratification factors as well as other disease or patient-related
prognostic or predictive factors (e.g. menopausal status, race, loco-
regional radiotherapy, type of surgery, tumour size and histological grade).

e The final (event-driven) OS analysis is planned to be conducted when 640
deaths have occurred. Three interim OS analyses are planned, with the
first reported in the primary manuscript at an adjusted two-sided
significance level of 0.00001 to control the overall alpha level at 0.05.
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APHINITY

Sample e ~379 events and 4,800 patients were required for 80% power to test the
size/power null hypothesis of no true difference in risk of an IDFS event (HR=1) vs the
calculation alternative hypothesis of a difference (HR=0.75) in HRs with an alpha of
5%.
e The smallest estimated difference detectable at a 5%, 2-sided significance
level would be HR=0.818, under which the magnitude of treatment effect
would be 1.9%.
o A 3-year rate of IDFS of 89.2% was assumed for the placebo arm, on the
basis of the results of the BCIRG 006 trial”®, and a 3-year IDFS of 91.8%
was assumed for the pertuzumab arm — assuming a 35%/65% node-
negative/node-positive split.
Data o A patient was allowed to withdraw from the study or study specific
management/ procedures at any time during the entire duration of the study for any
patient reason and without prejudicing future medical treatment.
withdrawals o The investigator had the responsibility to establish that the patient’s

decision was an informed choice and to ascertain to what extent the
patient might be willing to continue limited participation in the trial, (e.g.
willing to continue being contacted or seen to providing follow-up
information).

Discussion outcomes were documented in both the patient’s medical
records and the eCRF. Patient withdrawal was defined within three
different scenarios that have a different impact on the study analysis and
data collection:

o Withdrawal from study treatment: the decision to withdraw from
treatment could be made by the patient or by the investigator.
Patients were to be kept on the study and followed up according to
the protocol schedule of assessments until study completion. The
reason for treatment discontinuation had to be recorded on the
eCRF.

o Withdrawal from the entire study: if a patient decided to withdraw
from the study, all efforts were made to complete and report the
observations as thoroughly as possible. No further data were
collected after the date of withdrawal from study.

o Partial withdrawal from the study, with consent to allow collection of
information regarding disease recurrence, survival status, and
reportable toxicity: The patient had to accept to be contacted for
further information on recurrence as per the primary study endpoint
and survival status. Documented in both the medical records and in
the eCRF that the patient accepted to be contacted for survival
despite withdrawal from the study consent.

In the case of patients who failed to attend scheduled visits, several
attempts had to be made by the site to contact these patients for follow up
information, at least three attempts within a reasonable extent of time. If
contact was unsuccessful, after sufficient attempts, the patient was
declared “Lost to follow-up”.

Data from patients without documented events were censored at the date
the patient was last known to be event-free.

Footnotes: 2Statistical analyses were performed in demographic subgroups of interest as appropriate.””
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Abbreviations: BC, breast cancer; BCIRG, Breast Cancer International Research Group; Cl, confidence interval;
eCREF, electronic case report form; HR, hazard ratio; Ho, null hypothesis; H1, alternative hypothesis; IDFS,
invasive disease-free survival; OS, overall survival; Spertuzumab, the survival distributions of IDFS in the
pertuzumab arm; Spiacebo, the survival distributions of IDFS in the placebo arm.

Source: von Minckwitz et al. 2017277

B.2.4.2 Analysis data cut-offs

The primary analysis of efficacy took place after 379 IDFS events had occurred, in line with the
pre-specified statistical analysis plan. The clinical cut-off date for this analysis was 19t
December 2016, at which point the median follow-up duration in the ITT population was 45.4
months. The first interim analysis of OS was conducted at the same time, along with other
analyses of safety and efficacy.? The results from this first cut-off date are presented in this
submission.

Two further interim analyses of OS will be performed approximately 2.5 years and five years after
the primary analysis of IDFS. The final event-driven OS analysis is planned to take place when
640 deaths have occurred (estimated to be around 9—10 years after the last patient was
randomised [315t August 2013]). The study will formally end approximately ten years from the
date the last patient was randomised.”®

B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

Quality (risk of bias) assessment of the APHINITY RCT was conducted using the seven-criteria
checklist provided in section 2.5 of the NICE single technology appraisal user guide.® An
overview of the quality assessment is provided in Table 10 below. The full quality assessment is
provided in Appendix D, Table 12.

Table 10. Quality assessment results for parallel group RCTs?

APHINITY

Was randomisation carried out appropriately? Yes
Was the concealment of treatment allocation adequate? Yes
Were the groups similar at the outset of the study in terms of prognostic Yes
factors?
Were the care providers, participants and outcome assessors blind to Yes
treatment allocation?
Were there any unexpected imbalances in drop-outs between groups? No
Is there any evidence to suggest that the authors measured more outcomes

No
than they reported?
Did the analysis include an intention-to-treat analysis? If so, was this
appropriate and were appropriate methods used to account for missing Yes
data?

Footnotes: 2Adapted from Systematic reviews: CRD's guidance for undertaking reviews in health care
(University of York Centre for Reviews and Dissemination)®"
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B.2.6 Clinical effectiveness results of the relevant trials

Summary of clinical effectiveness results

o The APHINITY study met its primary endpoint; the addition of pertuzumab to trastuzumab +
chemotherapy reduced the risk of an IDFS event by 19% compared with the placebo arm
(HR=0.81; 95% Cl, 0.66—1.00; p=0.045) at a median follow up of 45.4 months.?

o Estimates of IDFS at three years were 94.1% in the pertuzumab arm vs 93.2% in the placebo
arm, and at four years were 92.3% in the pertuzumab arm vs 90.6% in the placebo arm
(p=0.045).2

e Subgroup analyses in high-risk subgroups of node-positive patients and hormone receptor-
negative patients found that:

o In patients with node-positive disease, there was a 23% reduction in the risk on an
IDFS event (HR=0.77; 95% ClI, 0.62—0.96; p=0.02).2 Estimates of IDFS at three
years in patients with node-positive disease were 92.0% in the pertuzumab arm and
90.2% in the placebo arm.? Estimates of 4-year IDFS event-free rates were 89.9% in
the pertuzumab arm and 86.7% in the placebo arm.?

o In patients with hormone receptor-negative disease, there was a 24% reduction in
the risk on an IDFS event (HR=0.76; 95% CIl, 0.56—1.04; p=0.08).2 In the hormone
receptor-negative patient subgroup, estimates of IDFS at three years were 92.8% in
the pertuzumab arm and 91.2% in the placebo arm.? Estimates of IDFS at four years
were 91.0% in the pertuzumab arm and 88.7% in the placebo arm.?

e The addition of pertuzumab to standard adjuvant trastuzumab + chemotherapy has been
deemed clinically meaningful (a Group B intervention) when assessed using the Magnitude
of Clinical Benefit Scale developed by the European Society for Medical Oncology (ESMO)
for solid cancers. This means that this anti-cancer treatment derives a high level of clinically
meaningful benefit, and substantial improvement over the standard of care, suggesting that
this treatment should be emphasised for accelerated assessment of value and cost-
effectiveness.??

B.2.6.1 Primary endpoint

The APHINITY study met its primary endpoint. In the ITT population, pertuzumab + trastuzumab
+ chemotherapy significantly reduced the risk of an IDFS event by 19% vs placebo +
trastuzumab + chemotherapy (HR=0.81; 95% CI, 0.66—1.00; p=0.045; Figure 3) with a median
follow-up of 45.4 months. This length of follow-up is relatively early in the context of this disease,
so the current results may underestimate the whole extent of the treatment effect of adjuvant
pertuzumab. The estimates of IDFS at three years were 94.1% in the pertuzumab arm vs 92.3%
in the placebo arm. At four years the IDFS estimates were 93.2% in the pertuzumab arm vs
90.6% in the placebo arm.

The data indicate that the treatment effect difference between the pertuzumab and placebo arms
may continue to increase over time (i.e. the IDFS curves are still diverging).?
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Figure 3. ITT primary endpoint analysis of IDFS (primary analysis, clinical cut-off date 19t

December 2016)
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Placebo 2404 2335 2312 2274 2215 2168 2108 1674 866

Abbreviations: ClI, confidence interval.

Source: von Minckwitz et al. 20172

The site of first occurrence of an invasive-disease event is summarised in Table 11.

Table 11. Site of first occurrence of an IDFS (primary analysis, clinical cut-off date 19t

December 2016)
Pertuzumab + trastuzumab + Placebo + trastuzumab +
chemotherapy chemotherapy
n=2,400 n=2,4042
Total patients with IDFS event, n (%) 171 (7.1) 210 (8.7)
Category of first IDFS event, n (%)
Distant recurrence 112 (4.7) 139 (5.8)
Locoregional recurrence 26 (1.1) 34 (1.4)
Contralateral BC 5(0.2) 11 (0.5)
Death without prior event 28 (1.2) 26 (1.1)
Site of first distant recurrence, n (%)
Lungl/liver/pleural effusion 43 (1.8) 61 (2.5)
CNS 46 (1.9) 45 (1.9)
Bone 9(0.4) 9(0.4)
Other 21 (0.9) 30(1.2)

Footnotes: 20One patient excluded from ITT population due to falsification of personal information.
Abbreviations: IDFS, invasive disease-free survival.
Source: von Minckwitz G et al. ASCO 2017. LBA50076
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B.2.6.2 Secondary endpoints

Secondary efficacy endpoints

Overall, results of the secondary efficacy outcomes were consistent with and supportive of the
clinical benefit of dual-blockade with pertuzumab + trastuzumab + chemotherapy on the primary
endpoint, IDFS. At the primary analysis, there were significant between-arm differences in IDFS
(including second primary non-breast cancer events — i.e. the standardised efficacy endpoints
[STEEP] definition’®), DFS and RFI, and the proportion of patients with DRFI was numerically
higher in the pertuzumab than the placebo treatment arm (Table 12).76

The OS data were immature at the clinical cut-off date, with only 26% of the events required for
the final analysis of OS having occurred (i.e. 169 deaths of the 640 deaths planned at the final
OS analysis). Therefore, any differences in OS may become apparent in later analyses. The
clinical cut-off for the next (second) interim OS analysis is planned to take place approximately
2.5 years after the primary analysis.”®

Table 12. Summary of primary and secondary efficacy endpoint results for the ITT
population

Pertuzumab + Placebo +
Endooint Hazard ratio® (95% | trastuzumab + | trastuzumab + |
ndpoints Cl) chemotherapy | chemotherapy p-value
n=2,400 n=2,404°
IDFS (primary efficacy
parameter)? estimated 3-year 0.81 (0.66, 1.00) 941 93.2 0.045
event-free rate, %
Secondary efficacy endpoints, %
IDFES including second non-
primary breast cancer events 0.82 (0.68, 0.99) 93.5 92.5 0.043
(STEEP definition)”®
DFS 0.81 (0.67, 0.98) 934 92.3 0.033
RFI 0.79 (0.63, 0.99) 95.2 94.3 0.043
DRFI 0.82 (0.64, 1.04) 95.7 95.1 0.101
0S¢ 0.89 (0.66, 1.21) 97.7 97.7 0.467

Footnotes: @The pre-specified primary analysis was conducted after 379 IDFS events, the 3-year event-free rate
was derived from Kaplan-Meier estimates; PEstimated by Cox-regression; °One patient excluded from ITT
population due to falsification of personal information; 9First interim analysis at 26% of the target events for the
final OS analysis.

Abbreviations: Cl, confidence interval; DFS, disease-free survival; DRFI, distant recurrence-free interval; IDFS:
invasive disease-free survival; OS, overall survival; RFI, recurrence-free interval; STEEP, standardised efficacy
endpoints.

Source: von Minckwitz et al. 20172; von Minckwitz G et al. ASCO 2017. LBA5007°

HRQoL

Patient-reported HRQoL was a secondary endpoint, and was defined as symptoms of therapy,
patient functioning, and global health status. Specific scales assessing symptoms of therapy,
patient functioning, and global health status were evaluated in both treatment arms with the
validated European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire-Core 30 (EORTC QLQ-C30), the EORTC BC-specific quality of life questionnaire
(QLQ-BR23), and the EuroQol 5-Dimension (EQ-5D) questionnaire. Patients were required to
complete the patient-reported outcome (PRO) measures until recurrence or until 36 months after
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randomisation, regardless of whether the patient completed study treatment or not. At 36 months
after randomisation, 2,094 and 2,097 patients were evaluable in the pertuzumab and placebo
arms, respectively. Completion rates for all questionnaires were consistently high throughout the
study (>85.0%).7®

For the analyses of treatment-related symptoms, patient functioning, and global health status, as
assessed by the scales of the validated EORTC QLQ-C30 and the QLQ-BR23 questionnaires, a
difference of 210 points from the baseline score within a treatment arm was considered a
clinically meaningful change.®

The mean global health status scores as measured using the EORTC QLQ-C30 showed a
clinically meaningful worsening from the baseline mean score (72.9 in the pertuzumab arm vs
72.5 in the placebo arm) at the end of taxane treatment (Week 13) and returned to baseline
thereafter in both arms. The results suggest that the addition of pertuzumab to trastuzumab +
chemotherapy did not have an adverse effect on patients’ global health status (Figure 4). The
same pattern was seen for EORTC QLQ C30 physical functioning scores. There were no
clinically meaningful changes from baseline observed in the four other functional scales of the
EORTC QLQ-C30: role functioning, social functioning and cognitive functioning.”

Diarrhoea symptoms scores as measured by EORTC QLQ-C30 were highest (i.e., worst) at the
end of taxane treatment (Week 13) in both arms. The scores in both arms remained elevated
during the HER2-targeted treatment period, but the difference from baseline was clinically
meaningful (210 points) only for the pertuzumab arm during this period, consistent with the
diarrhoea adverse events (AEs) observed in the pertuzumab arm (see Section B.2.10). Scores in
both arms returned to baseline after the end of HER2-targeted treatment.

Figure 4. APHINITY mean EORTC QLQ-C30 global health status in the ITT population
(primary analysis, clinical cut-off date 19" December 2016)
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Abbreviations: FU, follow-up.
Source: von Minckwitz et al. 20172
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In terms of EORTC QLQ-BR23 results, body image and sexual enjoyment scores were lowest at
the end of taxane treatment (Week 13) with clinically meaningful worsening in these parameters
at that time. The mean (SD) changes from Baseline at Week 13 were -12.9 (24.7) vs -13.9 (25.2)
for body image and -16.5 (28.4) vs -13.1 (27.2) for sexual enjoyment in the pertuzumab arm vs
the placebo arm, respectively. After that, the scores for both of these symptom scales improved.
The scores for sexual enjoyment were also clinically meaningfully decreased during the
remainder of the HER2-targeted treatment period in the pertuzumab arm only (pertuzumab arm
vs placebo arm: Week 25: -11.9 [26.8] vs -7.9 [26.5] and “Final Treatment Value”: -10.7 [27.5] vs
-8.0 [27.7]). Of note, the number of patients contributing to the analysis of the sexual enjoyment
score was relatively low, since this question was only applicable if the patient was sexually
active. Scores for sexual functioning showed a similar temporal pattern as sexual enjoyment, but
the changes were not clinically meaningful.”

The mean scores for future perspective (reporting patients’ perspective on future health; higher
scores mean improvement) increased during the observation period and were meaningfully
improved from baseline when compared to follow-up Month 18 and onwards in both arms.”™

No clinically meaningful differences in patient-reported treatment-related symptoms, all function
scales, or global health status were observed in either arm after cessation of HER2-targeted
treatment. All returned to or remained at baseline levels during the follow-up period (Months 18,
24, and 36).”°

There were no major differences (25%) between treatment arms in the five EQ-5D domains
(mobility, self-care, usual activities, pain/discomfort, and anxiety/depression).”®

B.2.7 Subgroup analysis

As the APHINITY study met the primary endpoint in the ITT population, assessment of key pre-
specified subgroups was appropriate to investigate drivers behind the overall ITT effect.
Subgroup analyses were performed for the primary endpoint IDFS and were intended to assess
consistency of the overall result in the ITT population. The p-value associated with the subgroups
was taken as a measure of strength of evidence of a treatment effect and the Cl to indicate the
variability around the estimate. These values are not the only evidence used to make an
assessment: the p-value and Cls are coupled with the overall ITT positive treatment effect and
clinical and biological rationale of these known subgroups.

Pre-defined subgroups of interest were the randomisation stratification factors using the following
categories: nodal status, adjuvant chemotherapy regimen, hormone receptor status,
geographical region and protocol version; as well as disease- or patient-related prognostic or
predictive factors.” A list of pre-planned subgroup analyses is provided in Table 4. Node-positive
and hormone receptor-negative status are known prognostic factors for poorer long-term disease
outcomes, and patients with these subtypes of disease are known to be at high-risk of disease
recurrence, therefore these subgroups are of particular relevance to this submission. Treatment
effect (as determined by HR and 3-year IDFS rate) was estimated separately for the defined
subgroups. Exploratory tests of interaction between treatment effect and subgroup (at a 10%
significance level) were reported using Cox proportional hazards models.

Overall, the IDFS improvements were seen in the great majority of clinically relevant subgroups
analysed, providing evidence of internal consistency of the primary endpoint across pre-specified
patient subpopulations, and further demonstrating the robustness of the primary result (Figure 5).
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Importantly, marked benefits were seen in the node-positive and hormone receptor-negative
patient subgroups (Sections B.2.7.1 and B.2.7.2) — patient populations known to have particularly
high levels of disease recurrence.

The following points provide confidence in the results of the APHINITY study subgroup analyses:

o The overall ITT result is positive, providing strong evidence that there is an increase in IDFS
between patients that received treatment with pertuzumab over those that received placebo.
APHINITY is a randomised, double-blind and placebo-controlled trial, meaning that the only
difference between the two treatment arms is the treatment received. The increase in IDFS
can therefore be attributed to pertuzumab, and subgroup analyses are appropriate to assess
the drivers of the pertuzumab treatment effect.

e Lymph node-positivity and hormone receptor-negativity (subgroup analyses for which are
described in in B.2.7.1 and B.2.7.2) are well-known prognostic factors for poor disease
prognosis, with supporting clinical rationale for why these characteristics identify higher risk
disease. The APHINITY trial has not discovered these subgroups but further confirms them.
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Figure 5. Forest plot of IDFS for different subgroups in the ITT population (primary analysis, clinical cut-off date 19" December 2016)

3-Yr Invasive Disease—free P Value for

Subgroup Pertuzumab Placebo Unstratified Hazard Ratio for Invasive-Disease Event (95% Cl) Survival Rate Interaction
Pertuzumab Placebo
no. of patients with an invasive-disease event ftotal no. %
All patients 171/2400 210/2404 —— 0.82 (0.67-1.00) 94.1 932 NA
No. of positive nodes i 0.37
0 Positive nodes, tumor <1 cm 2/90 4/84 : 0.48 (0.09-2.60) 97.7 97.5
0 Positive nodes, tumor >1 cm 30/807 25/818 |—i——-—| 1.23 (0.72-2.10) 97.5 98.5
1-3 Positive nodes 55/907 75/900 ———— 0.73 (0.52-1.04) 94.9 93.8
=4 Positive nodes 84/596 106/602 D—li—-l 0.79 (0.59-1.05) 87.5 847
Nodal status ! 0.17
Node-negative 32/897 29/902 —_ 1.13 (0.68-1.86) 97.5 98.4
Node-positive 139/1503 181/1502 — . 0.77 (0.62-0.96) 92.0 90.2
Adjuvant chemotherapy regimen E 1.00
Anthracycline 139/1865 171/1877 —s— 0.82 (0.66-1.03) 93.8 93.0
Nonanthracycline 32/535 39/527 S 0.82 (0.51-1.31) 94.9 94.0
Hormone-receptor status ! 0.54
Positive 100/1536 119/1546 —— 0.86 (0.66-1.13) 94.3 94.4
Negative 71/864 91/858 e 0.76 (0.56-1.04) 92.8 91.2
Protocol version i 0.69
Protocol A 12071828 14371827 —— 0.84 (0.66-1.08) 94.7 94.1
Protocol B 51/572 67/577 — 0.77 (0.53-1.11) 91.9 %20.6
Menopausal status at screening ! 0.07
Before menopause 93/1152 96/1173 i — 0.99 (0.75-1.32) 93.5 93.7
After menopause 78/1242 113/1220 — 0.68 (0.51-0.91) 945 92.7
Age group ' 0.78
<40 yr 30/326 32/327 —_— 0.96 (0.59-1.59) 93.4 93.1
40-49 yr 43/708 53/702 f—— —— 0.89 (0.60-1.32) 94,5 94.3
50-64 yr 69/1051 91/1082 —=—h 0.78 (0.57-1.07) 943 933
=65 yr 24/315 34/293 — 0.70 (0.41-1.17) 92.9 90.6
Tumnor size ! 0.20
<2cm 41977 64/944 —— 0.62 (0.42-0.92) 97.0 94.6
2to <5 cm 108/1273 115/1283 ——— 0.96 (0.74-1.24) 925 93.0
=5cm 22/147 31/174 — 0.85 (0.49-1.47) 87.5 87.5
Female sex 171/2397 209/239% —— 0.82 {0.67-1.01) 94.1 93.2 NA
0‘.2 0.‘5 o ‘1.0 2‘.0 I I S.IO
Pertuzumab Better Placebo Better

Footnotes: Hormone-receptor status was based on the test results determined by a central laboratory, which repeated the testing that was performed locally at each
participating centre. For hormone receptor status, negative denotes oestrogen receptor-negative and progesterone receptor-negative; positive denotes oestrogen receptor-
positive, progesterone receptor-positive, or both. Under the original protocol (protocol A), patients with node-negative tumours were initially eligible for participation in the trial if
at least one of the following high-risk features was present: histologic or nuclear grade 3, negativity for oestrogen and progesterone receptors, or age younger than 35 years.
Under protocol B, which included an amendment that was added after 3,655 patients had undergone randomisation, patients with node-negative disease were no longer
eligible for enrolment. NA denotes not applicable.

Abbreviations: Cl, confidence interval; NA, not applicable.

Source: von Minckwitz et al. 20172
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B.2.7.1 Subgroup analysis by nodal status

A pre-planned subgroup analysis of IDFS in node-positive patients showed improvement in
IDFS, corresponding to a 23% reduction in risk of recurrence or death in the pertuzumab arm vs
placebo arm (HR=0.77; 95% ClI, 0.62-0.96; p=0.02), as shown in Figure 6A.2 Node-positivity is a
well-known prognostic factor associated with a high risk of recurrence.’®

The median follow-up period at the time of the primary analysis was 44.5 months in the node-
positive subgroup and 48.3 months in the node-negative subgroup. The estimates of 3-year IDFS
event-free rates were 92.0% in the pertuzumab arm (n=1,503) and 90.2% in the placebo arm
(n=1,502). The estimates of 4-year IDFS event-free rates were 89.9% in the pertuzumab arm
and 86.7% in the placebo arm.?

The number of invasive-disease events was low among patients with node-negative disease (32
patients [3.6%] in the pertuzumab arm and 29 patients [3.2%] in the placebo arm), and no
treatment effect was detectable (HR=1.13; 95% ClI, 0.68—1.86; p=0.64), as shown in Figure 6B.
However, at the time of clinical cut-off, less than 4% of patients in the node-negative subgroup
had had an IDFS event,? meaning that a treatment effect would be difficult to detect in this
population.

The APHINITY study confirms that node-positivity in eBC is an important prognostic factor and
that these patients are at high-risk of recurrence.
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Figure 6. Kaplan-Meier plots of IDFS for ITT population with node-positive (A) and node-
negative (B) disease (primary analysis, clinical cut-off date 19" December 2016)
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Abbreviations: Cl, confidence interval.
Source: von Minckwitz et al. 20172
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B.2.7.2 Subgroup analysis by hormone receptor status

In pre-planned subgroup analyses, pertuzumab demonstrated numerical improvements in IDFS
vs the placebo arm in both hormone receptor subgroups (i.e. hormone receptor-positive and
hormone receptor-negative).

Patients with hormone receptor-negative disease are not eligible to receive hormone therapy
(which is normally used to treat patients with hormone receptor-positive disease), hence it is a
patient subgroup with unmet need and known to have a particularly high risk of recurrence.
Patients with hormone receptor-negative disease had a 24% reduction in risk of recurrence in the
pertuzumab arm vs placebo arm (HR=0.76; 95% CI, 0.56—1.04; p=0.08; Figure 7A). In the
cohort of patients with hormone receptor-negative disease at three years, estimates of IDFS
event-free rates were 92.8% and 91.2% in the pertuzumab arm and placebo arm, respectively.
Estimates of IDFS at four years were 91.0% in the pertuzumab arm and 88.7% in the placebo
arm.”®

The benefit of pertuzumab was apparent for the cohort of patients with hormone receptor-positive
BC (HR=0.86; 95% CI, 0.66—1.13; p=0.28), although to a lesser extent than those with hormone
receptor-negative disease. In patients with hormone receptor-positive BC, estimates of IDFS
event-free rates at three years were 94.8% and 94.4% in the pertuzumab arm and placebo arm,
respectively (Figure 7B). Estimates of IDFS at four years were 93.0% in the pertuzumab arm and
91.6% in the placebo arm.?

The APHINITY confirms that hormone receptor-negative status is an important prognostic factor
in eBC, and that these patients are at a particularly high risk of recurrence.

Company evidence submission template for pertuzumab for adjuvant treatment of early
HER2-positive breast cancer (ID1192)

© Roche Products Ltd. (2018). All rights reserved Page 44 of 136



Figure 7. Kaplan-Meier plots of IDFS for ITT population with hormone receptor-negative
(A) and hormone receptor-positive (B) disease (primary analysis, clinical cut-off date 19t
December 2016)
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B.2.8 Meta-analysis

As no further RCTs comparing the efficacy and safety of pertuzumab + trastuzumab +
chemotherapy as adjuvant treatment of HER2-positive BC were found, no meta-analysis was
conducted.

B.2.9 Indirect and mixed treatment comparisons

Trastuzumab is the SoC in the adjuvant treatment of HER2-positive eBC and an appropriate
comparator to adjuvant pertuzumab, as per the NICE scope. As the APHINITY study provided a
head-to-head comparison of pertuzumab vs trastuzumab it was not necessary to perform an
indirect treatment comparison/network meta-analysis and as such none were conducted.

B.2.10 Adverse reactions

Summary of adverse reactions

e No new safety signals were identified in the APHINITY trial.2 The addition of pertuzumab to
trastuzumab + chemotherapy was well tolerated and adverse reactions were as expected
from previous studies investigating the safety and efficacy of dual-HER2 blockade with
pertuzumab + trastuzumab in eBC*% 3" and mBC?? settings.?

e In the pertuzumab arm, 99.9% of patients experienced at least one AE during the treatment
period vs 99.5% of patients in the placebo arm.” The largest differences between treatment
arms for all AE Grades were for diarrhoea (71.2% for pertuzumab vs 45.2% for placebo) and
rash (25.8% for pertuzumab vs 20.3% for placebo).? Gastrointestinal Disorders system organ
class (SOC) AEs were most frequently reported.?

e Neutropenia, diarrhoea and anaemia were the most common Grade =3 AEs reported in both
arms in the trial.? Diarrhoea Grade 23 was observed in 9.8% and 3.7% of patients in the
pertuzumab and placebo arms, respectively, and was most common when a non-
anthracycline chemotherapy regimen was used.? During targeted therapy alone the
incidence of Grade =3 diarrhoea was 0.5% in the pertuzumab arm and 0.2% in the placebo
arm.?

e Primary cardiac events occurred in 17 patients (0.7%) in the pertuzumab arm and in eight
patients (0.3%) in the placebo arm (95% CI of the treatment difference, 0.0-0.8%);
secondary cardiac events occurred in 64 patients (2.7%) in the pertuzumab arm and 67
patients (2.8%) in the placebo arm (95% Cl of the treatment difference, =1.0-0.9%).2

o Deaths due to AEs, including all fatal AEs reported at any time in the study period, occurred
0.8% of patients in each arm.?

B.2.10.1 Introduction

Patients who received at least one dose of study treatment (pertuzumab or placebo) were
included in safety analyses. The safety analysis population included 2,364 patients who were
treated with at least one dose of pertuzumab and 2,405 patients who received study medication
(including chemotherapy or trastuzumab) but no pertuzumab (placebo arm).?
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B.2.10.2 General safety

Almost all patients in the APHINITY study safety population experienced at least one AE during
the treatment period (99.9% of patients in the pertuzumab + trastuzumab + chemotherapy arm vs

99.5% of patients in the placebo + trastuzumab + chemotherapy arm). As shown in Table 13,
which presents the most common AEs (215% incidence in at least one arm), AEs were most
frequently reported in the Gastrointestinal Disorders SOC.2

Table 13. Most common adverse events (215% incidence in at least one arm) by treatment

arm (safety analysis population; primary analysis, clinical cut-off date 19" December

2016)

Pertuzumab + trastuzumab + Placebo + trastuzumab +
MedDRA Preferred Term chemotherapy (N=2,364) chemotherapy (N=2,405)
Nausea 1,632 (69.0%) 1,575 (65.5%)
Alopecia 1,577 (66.7%) 1,610 (66.9%)
Diarrhoea 1,683 (71.2%) 1,086 (45.2%)
Fatigue 1,154 (48.8%) 1,065 (44.3%)
Vomiting 768 (32.5%) 733 (30.5%)
Arthralgia 678 (28.7% 782 (32.5%)
Constipation 684 (28.9% 759 (31.6%)
Myalgia 615 (26.0% 710 (29.5%)
Stomatitis 671 (28.4% 573 (23.8%)
Anaemia 655 (27.7% 557 (23.2%)

Neutropenia

587 (24.8%

562 (23.4%)

Dysgeusia 614 (26.0% 518 (21.5%)
Rash 609 (25.8% 488 (20.3%)
Headache 531 (22.5% 563 (23.4%)

Decreased appetite

Asthenia

505 (21.4%

500 (20.8%)

Mucosal inflammation

552 (23.4%

448 (18.6%)

Hot flush

482 (20.4%

509 (21.2%)

Pyrexia

473 (20.0%

469 (19.5%)

Oedema peripheral

405 (17.1%

483 (20.1%)

Peripheral sensory neuropathy

427 (18.1%

422 (17.5%)

)
)
)
)
)
)
)
)
)
565 (23.9%)
)
)
)
)
)
)
)
)
)

(
(
(
(
(
(
(
(
(
478 (19.9%)
(
(
(
(
(
(
(
(
(

Insomnia 404 (17.1% 400 (16.6%)
Epistaxis 430 (18.2% 326 (13.6%)
Neuropathy peripheral 366 (15.5% 369 (15.3%)
Cough 374 (15.8%) 351 (14.6%)

Footnotes: Investigator text for AEs encoded using MedDRA v19.1. Percentages are based on N in the column

headings. For frequency counts by preferred term, multiple occurrences of the same AE in an individual are
counted only once. Table includes AEs with onset from first dose of any study treatment through 28 days after

last dose of study treatment.

Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities.

Source: APHINITY study CSR"®

Treatment was discontinued for safety reasons by 7.8% and 6.4% of patients in the pertuzumab

and placebo arms, respectively.?
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There was a higher incidence of Grade 23 AEs in the pertuzumab than the placebo arm, and this
was mainly driven by diarrhoea (Table 14). Neutropenia, diarrhoea and anaemia were the most
common (in >5% of patients) Grade =3 AEs reported in both treatment arms in the trial.

Table 14. Summary of AEs (safety analysis population; primary analysis, clinical cut-off
date 19t December 2016)

Pertuzumab + trastuzumab + Placebo + trastuzumab +
chemotherapy chemotherapy
Exet N=2,364¢ N=2,405¢
No. of patients (%)

Grade =3 AE? 1,518 (64.2) 1,379 (57.3)
Neutropenia 385 (16.3) 377 (15.7)
Febrile neutropenia 287 (12.1) 266 (11.1)
Neutrophil count decreased 228 (9.6) 230 (9.6)
Diarrhoea 232 (9.8) 90 (3.7)
Anaemia 163 (6.9) 113 (4.7)

Fatal AE 18 (0.8) 20 (0.8)

Primary cardiac event® 17 (0.7) 8(0.3)

s o o e an 1509 602

Definite or probably cardiac death 2 (<0.1) 2 (<0.1)

Secondary cardiac event® 64 (2.7) 67 (2.8)

:adsesr;t;f;?:]ieittjéomatically from LVEF 50 (2.1) 47 2.0)

Identified by cardiac advisory board 14 (0.6) 20 (0.8)

Footnotes: @The summary of Grade 23 AEs includes AEs with onset from first dose of any study treatment
through 28 days after the final dose of study treatment. The incidence of all other Grade =3 AEs was lower than
5% in both safety and analysis population groups; °Primary cardiac events were counted over the whole trial
period, including post-treatment follow-up. The 95% CI (with Hauck—Anderson correction) for the between-arm
difference was 0.0 to 0.8%; °Secondary cardiac events were counted up to the date of recurrence or the end of
post treatment follow-up, whichever occurs earlier, and are counted only for patients who have not had a primary
cardiac event. The 95% CI (with Hauck-Anderson correction) for the between-arm difference was -1.0-0.9
percentage points; “The safety population included patients who received any amount of study medication
(chemotherapy, pertuzumab/placebo, or trastuzumab). A total of 4,769 patients were included (2,364 patients in
the pertuzumab + trastuzumab + chemotherapy arm and 2,405 in the placebo + trastuzumab + chemotherapy
arm). Thirty-eight patients randomised to the pertuzumab + trastuzumab + chemotherapy arm received study
treatment but did not receive pertuzumab, and were therefore included in the placebo + trastuzumab +
chemotherapy arm for safety analyses (none of these 38 patients went on to receive trastuzumab or taxane
therapy as part of ‘study treatment’, although 3 received ‘non-study’ adjuvant treatment with trastuzumab and a
taxane). Conversely, 24 patients randomised to the placebo + trastuzumab + chemotherapy arm received at least
one dose of pertuzumab and, therefore, were included in the pertuzumab + trastuzumab + chemotherapy arm for
safety analyses.

Abbreviations: AE, adverse event; Cl, confidence interval; LVEF, left ventricular ejection fraction; NYHA, New
York Heart Association.

Source: von Minckwitz et al. 20172

B.2.10.3 Safety by chemotherapy regimen

Table 15 presents a summary of AEs by treatment arm and chemotherapy regimen. AEs were
similar between the pertuzumab and placebo arms, except for diarrhoea, which was higher in the
pertuzumab arm and in particular when given with a non-anthracycline chemotherapy regimen. In
the pertuzumab arm, a primary cardiac event occurred in 15 patients (0.8%) in the anthracycline
cohort and 2 patients (0.4%) in the non-anthracycline cohort.
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Table 15. Summary of AEs by chemotherapy regimen (safety analysis population; primary
analysis, clinical cut-off date 19t" December 2016)

Pertuzumab + Placebo + Pertuzumab + Placebo +
trastuzumab + | trastuzumab trastuzumab + trastuzumab +
Event anthracycline + non- non-
anthracycline anthracycline anthracycline
N=1,834 N=1,894 N=528* N=510
At least one Grade 23 AE 1,133 (61.8%) | 1,080 (57.0%) 384 (72.7%) 299 (58.6%)
Neutropenia 301 (16.4%) 304 (16.1%) 84 (15.9%) 73 (14.3%)
Febrile neutropenia 235 (12.8%) 204 (10.8%) 51 (9.7%) 62 (12.2%)
Neutrophil count decreased 193 (10.5%) 197 (10.4%) 35 (6.6%) 33 (6.5%)
Diarrhoea 137 (7.5%) 59 (3.1%) 95 (18.0%) 31 (6.1%)
Anaemia 74 (4.0%) 56 (3.0%) 89 (16.9%) 57 (11.2%)
Fatal AE 12 (0.7%) 16 (0.8%) 6 (1.1%) 4 (0.8%)
Primary cardiac event 15 (0.8%) 7 (0.4%) 2 (0.4%) 1(0.2%)
Treatment difference 0.4 0.2
5%32‘535"” - Placebo (-0.1,1.0) (-0.6, 0.9)
e e | wom | sosw | 20em | 0
g;rg;%cl:ec;eath (definite or 2(0.1%) 2(0.1%) 0 0
Secondary Cardiac Event 55 (3.0%) 60 (3.2%) 9(1.7%) 7 (1.4%)
Treatment difference 0.2 0.3
g%‘ig‘g,ﬂ;“ab ~ placebo (-1.3,1.0) (-1.3,1.9)
{denfied automatically from 46 (2.5%) 44 (2.3%) 4 (0.8%) 3 (0.6%)
Identified by CAB 9 (0.5%) 16 (0.8%) 5 (0.9%) 4 (0.8%)

Footnotes: Percentages are based on N in the column heading. The summary of Grade =3 AEs includes AEs
with onset from first dose of any study treatment through 28 days after last dose of study treatment. The
incidence of all other Grade 23 AEs was <5% in both safety analysis population arms. Primary cardiac events are
counted over the whole study period, including post-treatment follow-up. Secondary cardiac events are counted
to the date of recurrence or end of post-treatment follow-up, whichever occurs earlier. Secondary cardiac events
are only counted for patients who have not experienced a primary cardiac event. Significant LVEF decline
defined as a decline of 210% points to a value <50%. 295% CI with Hauck-Anderson correction.

* Three patients included in the safety population were excluded from the outputs of safety by chemotherapy
since they did not receive any carboplatin

Abbreviations: AE, adverse event; CAB, cardiac advisory board; Cl, confidence interval; LVEF, left ventricular
ejection fraction; NYHA, New York Heart Association.

Source: von Minckwitz et al. 201772

B.2.10.4 Cardiac safety

The primary cardiac endpoint was defined as heart failure of New York Heart Association
(NYHA) class Il or IV and a substantial decrease in left ventricular ejection fraction (LVEF)
(defined as a decrease of at least 10% from baseline and to below 50% or cardiac death).
Cardiac death was identified by the cardiac advisory board (CAB) for the APHINITY ftrial in
accordance with a prospective definition. A secondary cardiac endpoint was an asymptomatic or
mildly symptomatic (NYHA class Il) substantial decrease in LVEF, assessed by multiple-gated
acquisition scanning or echocardiography, confirmed by a second LVEF assessment conducted
within approximately three weeks also showing a substantial decrease or as confirmed by the
CAB.””
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Primary cardiac events occurred in 17 patients (0.7%) in the pertuzumab arm and in eight
patients (0.3%) in the placebo arm (95% CI of the treatment difference, 0.0-0.8%); 15 patients in
the pertuzumab arm and six patients in the placebo arm had NYHA class Il or IV heart failure
and a substantial decrease in LVEF, and two patients in each arm died from cardiac causes
(Table 14). In the pertuzumab arm, a primary cardiac event occurred in 15 patients (0.8%) in the
anthracycline cohort and two patients (0.4%) in the non-anthracycline cohort (Table 15). At the
time of the clinical cut-off, seven events in the pertuzumab arm and four events in the placebo
arm had resolved, per investigator assessment and data on LVEF (details not shown).
Secondary cardiac events occurred in 64 patients (2.7%) in the pertuzumab arm and 67 patients
(2.8%) in the placebo arm (95% ClI of the treatment difference, —=1.0 to 0.9%; Table 14).2

In agreement with results from previous trials investigating the safety and efficacy of dual-HER2
blockade with pertuzumab + trastuzumab in eBC3% 3" and mBC?? settings, there was no increase
in cardiac-related AEs in the pertuzumab-based arm of the APHINITY trial compared to the
control arm.30-32

B.2.10.5 Diarrhoea

The largest difference between the treatment arms for all grades of AEs was found for diarrhoea
(71.2% with pertuzumab vs 45.2% with placebo).? Diarrhoea Grade 23 was observed in 9.8%
and 3.7% in the pertuzumab and placebo arms, respectively.8* The highest incidence was
reported during administration of HER2 targeted therapy + taxane chemotherapy (61.4% in the
pertuzumab arm vs 33.8% in the placebo arm) and this decreased markedly with cessation of
chemotherapy (to 18.1% in the pertuzumab arm vs 9.2% in the placebo arm in the post
chemotherapy treatment period).8* During targeted therapy alone, after cessation of
chemotherapy, the incidence of Grade =3 diarrhoea was 0.5% in the pertuzumab arm and 0.2%
in the placebo arm (Table 16). The frequency of Grade =3 diarrhoea was lower in the
anthracycline cohort (with anti-HER2 treatment started after anthracycline) than in the non-
anthracycline cohort (Table 15).

The median time from first targeted treatment to onset of diarrhoea during the chemotherapy
phase was shorter in the pertuzumab vs placebo arm (seven and ten days, respectively) and
diarrhoea events lasted longer on average with pertuzumab than with placebo (median eight vs
six days). Diarrhoea was generally manageable with anti-diarrhoeals and rarely led to changes in
dosage or discontinuation.®* Events were more frequent with docetaxel + carboplatin + targeted
agents, irrespective of severity.?*

Table 16. Summary of incidence of Grade 23 diarrhoea (safety analysis population;
primary analysis, clinical cut-off date 19" December 2016)

Number (%) Pertuzumab + trastuzumab + Placebo + trastuzumab +
. anthracycline N=2,364 anthracycline N=2,405

Study treatment period?® 232 (9.8) 90 (3.7)

Targeted therapy (post-

chemotherapy period)° 12(0.5) 4(0.2)

Footnotes: 2Includes Grade =3 AEs with onset from first dose of any study treatment through 28 days after last
dose of study treatment; PIncludes Grade 23 AEs with onset during the targeted therapy post-chemotherapy
treatment period.

Source: von Minckwitz et al. 20172
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B.2.10.6 Deaths

At the time of the clinical cut-off, a total of 73 patients (3.1%) in the pertuzumab arm and 95
patients (4.0%) in the placebo arm had died during the study (Table 17). Recurrence of disease
was the most common cause of death in each treatment arm (pertuzumab + trastuzumab +
chemotherapy arm: 48 patients [2.0%]); placebo + trastuzumab + chemotherapy arm: 63 patients
[2.6%], Table 17), and was higher in the placebo arm vs the pertuzumab arm.”

Deaths due to AEs, including all fatal AEs reported at any time in the study period, occurred
0.8% of patients in each arm (18 deaths due to AEs in the pertuzumab arm, and 20 deaths due
to AEs in the Placebo arm, Table 17). Fatal AEs according to body system were neoplasms
(benign, malignant and unspecified — nine patients in the pertuzumab arm and eight in the
placebo arm); cardiac disorders (two and three); infections and infestations (one and three);
respiratory, thoracic, and mediastinal disorders (two and two); gastrointestinal disorders (zero
and three); injury, poisoning, and procedural complications (two and zero); blood and lymphatic
system disorders (one and zero); metabolism and nutrition disorders (one and zero); nervous
system disorders (one and zero); and psychiatric disorders (zero and one). One patient in the
pertuzumab arm had a fatal AE that was reported in both the nervous system disorders and the
injury, poisoning, and procedural complications body-system categories.

Table 17. Summary of deaths (safety population; primary analysis, clinical cut-off date 19t
December 2016)

Pertuzumab + trastuzumab + Placebo + trastuzumab +
chemotherapy chemotherapy

N=2,364 N=2,405

Total number of deaths 73 (3.1%) 95 (4.0%)
Primary cause of death

Recurrence of disease 48 (2.0%) 63 (2.6%)

AE 18 (0.8%) 20 (0.8%)

Other? 7 (0.3%) 12 (0.5%)

Footnote: #‘Other’ primary cause of death includes deaths due to accident, suicide, or other medical condition, or
unknown cause.

Abbreviations: AE, adverse event.

Source: APHINITY study CSR7®

B.2.11 Ongoing studies

Patients in the APHINITY study will be followed for approximately ten years from the date of
randomisation of the last patient (315t August 2013). More mature data for all study outcomes are
anticipated over the coming years. The next interim analysis of OS is expected in 2020, and the
study is expected to complete in 2023.74 75

Furthermore, one other study that includes a pertuzumab + trastuzumab + chemotherapy arm in
the adjuvant treatment of eBC is currently ongoing and will provide additional safety evidence for
this indication in the next 12 months. This study is described in the following section.

B.2.11.1 BERENICE (NCT02132949)35. 86

The BERENICE study is a non-randomised, open-label, multicentre, multinational, Phase Il study
to evaluate the safety of pertuzumab + trastuzumab + standard neoadjuvant anthracycline-based
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chemotherapy in 401 patients with HER2-positive, locally advanced, inflammatory, or eBC (with
primary tumours >2 cm in diameter or node-positive disease).

In this study, patients are treated neoadjuvantly (i.e. pre-surgery) with:

o Dose-dense doxorubicin and cyclophosphamide, followed by paclitaxel, with pertuzumab +
trastuzumab given from the start of paclitaxel (Cohort A), or

o FEC, followed by docetaxel, with pertuzumab + trastuzumab given from the start of docetaxel
(Cohort B).

Following surgery, patients resumed treatment with pertuzumab + trastuzumab to receive up to
18 cycles of pertuzumab + trastuzumab.

The BERENICE trial, which began in 2014, is primarily a safety study. The primary endpoint
measures are the percentage of participants with NYHA Class lll and IV heart failure during the
neoadjuvant treatment period and the percentage of participants with a drop in LVEF of at least
10% from baseline and to below 50% during the neoadjuvant treatment period. Secondary
outcome measures look at treatment efficacy, such as EFS determined by the investigator
according to the Response Evaluation Criteria in Solid Tumours (RECIST), IDFS and OS (all
assessed until ~6.5 years). The safety results available for the BERENICE study to date are
summarised in Appendix F.

The efficacy results for BERENICE will be reported after the estimated overall study completion
date in 2020, although it is important to note that BERENICE is primarily a safety study, thus this
efficacy evidence will be of limited value to this submission.

B.2.12 Innovation

When pertuzumab was first approved in Europe in 2013 for the treatment of HER2-positive mBC,
it was the first-in-class HER2 dimerisation inhibitor and was considered a step-change in the
treatment of BC. Pertuzumab in combination with trastuzumab offers a comprehensive HER2
blockade that inhibits the signaling pathways essential for tumour growth.8”

Following from this, pertuzumab was licensed for the neoadjuvant treatment of HER2-positive
eBC in 2015, based on evidence from the Phase Il NeoSphere study and the Phase Il
TRYPHAENA cardiac safety study.3? 3! These trials provided the rationale for the further
exploration of dual-HER2 blockade with pertuzumab + trastuzumab in adjuvant treatment trials.
Following the American Society of Clinical Oncology (ASCO) 2017 annual meeting where the
primary results of the APHINITY study were presented, the 2017 St Gallen International Breast
Cancer Guidelines were updated to state “Dual blockade with pertuzumab and trastuzumab
improves outcomes among patients who are at high risk for relapse because of lymph-node
involvement or hormone receptor negativity”."

The APHINITY study showed that adjuvant pertuzumab treatment significantly improved IDFS in
the HER2-positive eBC population, with a 19% reduction in risk of relapse or death (HR=0.81;
95% Cl, 0.66—1.00; p=0.045) compared with the control arm. Subgroup analyses at the current
cut-off indicate that the treatment effect of pertuzumab is especially pronounced in patients with
baseline characteristics associated with a high risk of BC relapse (i.e. node-positive or hormone
receptor-negative disease).
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Since the onset of HER2-positive BC is relatively early compared to other BC types
(approximately 55 years compared to approximately 65 years for all subtypes of BC42 59 88)
patients diagnosed with this disease will often be income earners for their family and play pivotal
roles in the care of children and other family members. By improving the IDFS and reducing the
risk of recurrence or death, pertuzumab can provide patients with high-risk HER2-positive eBC
more time with their families and friends, thus the social and psychological benefit of treatment
would reach beyond the patients themselves.

B.2.13 Interpretation of clinical effectiveness and safety evidence

Despite the advances achieved with the addition of one year of trastuzumab to standard
chemotherapy in the treatment of patients with HER2-positive BC, up to one in four patients
experience BC recurrence within 10—-11 years of diagnosis.?’-2° Metastatic BC is currently
incurable and causes greater social and economic pressures than early disease.? Therefore,
improving the results of treatment whilst the disease is still localised to the breast and regional
lymph nodes is crucial in maximising the chance of cure. The benefits of 18 cycles of pertuzumab
+ trastuzumab + chemotherapy in patients with HER2-positive eBC was shown through the
APHINITY trial: 18 cycles of pertuzumab + trastuzumab + chemotherapy treatment in patients
with HER2-positive eBC significantly increased IDFS, resulting in a 19% risk reduction of
recurrence or death (HR=0.81; 95% CI, 0.66—1.00; p=0.045) when compared to placebo +
trastuzumab + chemotherapy.?

Lymph node status is a well-known prognostic factor in eBC and has been shown to be among
the most important risk factors in patients with HER2-positive eBC.% Treatment effect of 18
cycles of pertuzumab + trastuzumab + chemotherapy was seen in the majority of pre-specified
patient subgroups in the APHINITY study, with a marked benefit seen in patients at high risk of
recurrence. In the node-positive subgroup, the addition of pertuzumab to trastuzumab +
chemotherapy resulted in a 23% relative risk reduction in an IDFS event vs the placebo arm
(HR=0.77; 95% ClI, 0.62-0.96; p=0.02), whilst in the hormone receptor-negative subgroup the
addition of pertuzumab to trastuzumab + chemotherapy resulted in a 24% relative risk reduction
in an IDFS event vs the placebo arm (HR=0.76; 95% ClI, 0.56—1.04; p=0.08).2 At the time of
primary analysis, the clinically meaningful benefit in the ITT population appears to be driven by
stratified subgroups of patients with high risk of recurrence (i.e. node-positive or hormone
receptor-negative).

The results of the secondary endpoints of the APHINITY study were in line with and supportive of
the primary endpoint of IDFS. Although there was no statistical difference in terms of OS at this
first data cut, this may be due to the relatively short-term follow-up of the study so far; i.e.
because the data were immature (only 26% of the target events required for the final planned OS
analysis had occurred). Nonetheless, the addition of pertuzumab to trastuzumab + chemotherapy
reduced the incidence of invasive disease recurrence, which represents the most life-threatening
type of IDFS events. The estimates of IDFS at three years were 94.1% in the pertuzumab arm vs
93.2% in the placebo arm, and the estimates at four years were 92.3% in the pertuzumab arm
and 90.6% in the placebo arm.? Since the majority of patients in both treatment arms who
relapsed had distant recurrences (mostly visceral metastases) future OS analyses to ten years
are anticipated to demonstrate an improvement with adjuvant pertuzumab treatment.

A recent meta-analysis has shown that four surrogate endpoints (IDFS, DFS, RFS and distant
DFS) have high, individual-level associations with OS in adjuvant BC*® suggesting that the
significant results in terms of HR and three-year IDFS rate from the APHINITY study could be
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indicative of OS benefits in the long-term. Furthermore, the results of another recent meta-
analysis (manuscript in preparation), which evaluated DFS and other time-to-event endpoints as
surrogates for OS in the systemic therapy of HER2-positive eBC, suggested there [J] between
DFS and OS. The patient level association was [J] over all analyses with typical values of
Spearman’s rho of ] and Kendall’s tau of []]. At trial level association, the R2 was [} for the

ITT. Subgroups had ] R2, ||, than the ITT population: |} for node-positive and [l for hormone
receptor-negative. In addition, when the lower limit of the CI of both individual and trial level
exceeds 0.7, this is an acceptable limit to claim surrogacy (suggestion by Piedbois and Buyse
[2008]91), .92

The median period of follow-up for this primary analysis was 45.4 months, which might be too
early for a full assessment of the effect size, especially in the cohorts of patients with lower-risk
eBC (e.g. with hormone receptor-positive or node-negative disease), who tend to experience
disease relapse at a later timepoint than patients with higher-risk eBC (e.g. hormone receptor-
negative and node-positive patients). However, at the current data-cut, a marked benefit is seen
in patients at high risk of disease recurrence (i.e. the node positive or hormone receptor-negative
patient subgroups). Subsequent analyses are planned in accordance with the trial protocol, with
up to ten years of minimum follow-up and the next analysis 2.5 years after this primary analysis.?
It is important to note however, that the present results from APHINITY have been deemed
clinically meaningful in the ITT population when assessed using the ESMO-magnitude of clinical
benefit scale: the addition of pertuzumab to standard adjuvant trastuzumab + chemotherapy is
categorised as a Group B intervention, indicating a high level of clinical benefit in the curative
setting.8? This benefit is characterised by an improvement in primary endpoint, with a 95% CI for
the hazard ratio in the range 0.65-0.8, without mature survival data, and indicates a high level of
clinical benefit in the curative setting and substantial improvement over the current standard of
care.®? By reducing the risk of disease relapse and development of mBC, adjuvant pertuzumab
treatment can therefore reduce the high economic and resource burden associated with
metastatic disease,*! 93 particularly for those patients with high risk of disease recurrence (e.g.
due to node-positive or hormone receptor-negative disease at diagnosis).

Treatment recommendations for adjuvant eBC therapy are based on improvements in risk of
recurrence and OS and, depending on the type of treatment, the expected benefit to patients will
differ. Introduction of new treatment principles, such as new chemotherapy, endocrine or anti-
HER?2 therapies, can be expected to provide larger benefits (relative risk reductions ranging from
30-50% risk of recurrence and 15-34% for risk of death historically),?*°” while optimisation of
current treatment principles can be expected to provide smaller benefits (relative risk reductions
ranging from 11-30% risk of recurrence and 10-19% for risk of death historically).%> %8 % The
addition of adjuvant pertuzumab to standard eBC therapy would provide an important
optimisation of the current treatment principle and improved outcomes for patients with HER2-
positive eBC in the UK, especially those with high-risk (e.g. node-positive or hormone receptor-
negative) disease. The positive APHINITY study data build on the results of the NEOSPHERE?°,
TRYPHAENA3" and CLEOPATRA?3? studies. The totality of data now available indicate that
pertuzumab provides benefit for patients with a wide spectrum of HER2-positive BC, and
additional relevant data will become available in the future from the BERENICE
(NCT02132949)% 8 and KRISTINE (NCT02131064)'%° trials.

Patients with node-positive HER2-positive eBC are at high risk of disease recurrence. Some
patients in this subgroup may have operable disease, similar to the patients of the APHINITY
study, and could receive primary surgery. These patients would be eligible for 18 cycles of
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pertuzumab + trastuzumab therapy after surgery. Other patients in this subgroup may have
inoperable disease and would receive neoadjuvant dual-HER2-targeted therapy to enable de-
escalation of breast surgery from mastectomy to breast-conserving surgery, and ultimately to
reduce the risk of both local and systemic recurrence. These patients would also be eligible for
18 cycles of pertuzumab + trastuzumab treatment. Despite neoadjuvant treatment with
pertuzumab + trastuzumab and adjuvant continuation with trastuzumab up to one year, 12% of
those that achieved pCR at the time of surgery still relapse,* therefore emphasising the need to
further improve treatment for patients at high risk of recurrence.

The determination of a patient’s risk of relapse is made at the time the disease is diagnosed and
staged, and interventions to improve outcomes are then planned accordingly. As such, starting
treatment neoadjuvantly is an important option to improve surgical and potentially survival
outcomes for patients with a high risk of BC relapse. However, BC risk is determined at the time
of diagnosis and staging, and this risk does not change because of neoadjuvant treatment. As
part of a complete regimen for eBC, HER2-targeted treatment is continued post-surgery to
prevent micrometastases and development of distant disease recurrence. The APHINITY study
confirms that dual-blockade with 18 cycles of pertuzumab + trastuzumab in patients with node-
positive eBC provides an improvement over placebo + trastuzumab in terms of IDFS (HR=0.77;
95% CI: 0.62-0.96; p=0.02). This treatment approach has been reflected in the recently updated
NCCN Guidelines (updated 10" November 2017), which state that: patients with node-positive,
HER2-positive eBC treated with preoperative (i.e. neoadjuvant) systemic therapy, who then go
on to receive surgical treatment, can complete up to one year of HER2-targeted pertuzumab +
trastuzumab adjuvant therapy.®®

The AE profiles observed in the two treatment arms during the APHINITY study treatment period
was generally balanced between the two arms and no new safety signals were observed
(Section B.2.10).2 This finding is supported by the results of the BERENICE safety study
discussed in Appendix F .85 86

The APHINITY study is robust, as it is a large, double-blind, placebo-controlled, Phase lll trial
that used a choice of chemotherapy regimens that is generalisable to UK clinical practice, as
confirmed by UK clinical experts.’" A major strength of the APHINITY study is that the
comparator arm of the study represents the SoC combination therapy used in UK clinical
practice: trastuzumab + chemotherapy. As such, the APHINITY study provides direct, head-to-
head, randomised evidence for pertuzumab vs the relevant UK comparator.

It should be noted that the APHINITY study protocol was amended to limit the number of patients
with node-negative disease and increase the sample size during the recruitment phase, to
ensure that the patient population enrolled in the study had a nodal status distribution as
anticipated when the study was designed. The reasons for the higher-than-initially-foreseen
enrollment of patients with node-negative disease remain unclear, but may be in part due to
breast screening programmes, which are likely to find BC at an early (i.e. node-negative) stage of
the disease.

The APHINITY study confirms the dual-HER2 blockade of 18 cycles of pertuzumab +
trastuzumab in the eBC setting, and will provide an option for those at high risk of recurrence to
continue treatment in the adjuvant setting to complete up to one year (18 cycles) of treatment.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

No published studies were found that assessed the cost-effectiveness of adjuvant treatment with
pertuzumab in patients with HER2-positive eBC. Please see Appendix G for a full description of
the cost-effectiveness SLR and results.

B.3.2 Economic analysis

The economic analysis described below evaluates the use of pertuzumab in the adjuvant setting.
The model upon which the analysis is predicated is believed to accurately reflect the disease
pathway in this therapeutic area. Furthermore, the structure is in line with previous HTA

submissions and published cost-effectiveness analyses of pertuzumab in patients with eBC.6"
102, 103

Patient population

The ITT population in the pivotal APHINITY study is aligned with the patient population described
in the final scope of this appraisal. Following recent regulatory discussions with the CHMP, the
company does not expect to receive marketing authorisation in the ITT population. The
anticipated label for pertuzumab in eBC is expected to read as follows:

Perjeta is indicated for use in combination with trastuzumab and chemotherapy in:

e The neoadjuvant treatment of adult patients with HER2-positive, locally advanced,
inflammatory, or early stage breast cancer at high risk of recurrence.

o The adjuvant treatment of adult patients with HER2-positive early breast cancer at high risk
of recurrence.

The updated label is expected to define “high risk of recurrence” as follows: “based on data from
the APHINITY study, HER2-positive early breast cancer patients at high risk of recurrence are
defined as those with lymph node-positive disease or hormone receptor-negative disease”. The
economic analysis centres on patients who are diagnosed as being at high risk of recurrence.
This population differs from the APHINITY ITT population and the final scope of this appraisal.
However, it is aligned with the expected marketing authorisation in the UK.

Patients with node-positive or hormone receptor-negative eBC are at a greater risk of disease
recurrence vs patients with node-negative or hormone receptor-positive eBC respectively, and
have higher unmet medical need. The wider medical community expects patients with node-
positive disease to receive the most benefit from pertuzumab therapy in this setting. As a result,
the node-positive population comprises the base case analysis in this appraisal. In addition to the
node-positive analysis, an analysis in patients with hormone receptor-negative disease has also
been included in Appendix M. This submission will report cost-effectiveness results of
pertuzumab in patients with eBC in two distinct subgroups of the ITT population:

¢ Node-positive disease (base case — below)
o Hormone receptor-negative disease (scenario analysis — Appendix M)
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Clinical parameters of the model for the node-positive and hormone receptor-negative analyses
were primarily populated using data from the pivotal APHINITY trial. Section B.3.3 describes the
sourcing and implementation of clinical data in the model. Full details of the APHINITY study
characteristics are described in Section B.2 of this submission.

Model structure

A Markov model was developed in Microsoft Excel® with the following seven health states: ‘IDFS
—on treatment’, ‘IDFS — off treatment’, ‘Non-metastatic recurrence’, ‘Remission’, ‘First-line
treatment for mBC (First-line mBC)’, ‘Subsequent treatment lines for mBC (Second+ line mBCY’,
and ‘Death’, see Figure 8.

The cycle length of the model is one month, with the proportion of patients in each health state
calculated every 30.4 days. A half cycle correction has been applied in the model. Costs and
quality-adjusted life-years (QALYs) have been discounted at a rate of 3.5% per annum, as is
recommended in the NICE Reference Case, 2013.104

Figure 8. Model structure schematic for HER2-positive breast cancer

Remission

1%t linemBC — o

/ _/

Abbreviations: iDFS, invasive disease-free survival; mBC, metastatic breast cancer.

Transition between health states

Patients enter the model in the IDFS health state and remain there until recurrence (non-
metastatic or metastatic) or death. The non-metastatic recurrence health state includes various
types of non-distant recurrence, including locoregional and contralateral recurrences. This
classification is consistent with the definition of the primary endpoint (IDFS) in the APHINITY
study. No distinction was made in terms of the type of non-metastatic recurrence in this analysis.
All types of non-metastatic recurrence were believed to be similar in terms of the associated
resource use, QoL and mortality.
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The possible transitions between each of the health states are described briefly below. Please
see Section B.3.3 for full details of how the probabilities of these transitions were derived.

Non-metastatic recurrence pathway

e |IDFS on-treatment to off-treatment health state: Patients receive a maximum of 18 cycles
of pertuzumab + trastuzumab + chemotherapy in the intervention arm or a maximum of 18
cycles of trastuzumab + chemotherapy in the comparator arm (IDFS — on-treatment). Once
patients discontinue their eBC assigned regimen they transition to the IDFS off-treatment
state.

¢ [IDFS to non-metastatic recurrence health state: Patients who experience a non-distant
recurrence transition to the non-metastatic recurrence health state. Patients entering this
health state will be subject to 12 months of additional adjuvant therapy. In this context, the
non-metastatic recurrence health state is a one year “tunnel state”. Upon completion of the
additional adjuvant treatment, all patients are assumed to be in remission.

o Remission to first-line mBC health state: Once in remission, if a patient’s disease returns,
it is assumed they would progress to the (first-line mBC) health state (i.e. the event is
assumed to be metastatic).

Metastatic recurrence pathway

o |IDFS to first-line mBC health state: Patients who experience a distant recurrence when in
the IDFS health state transition to the first-line mBC state. In this state, first-line treatment for
mBC is administered.

o First-line mBC to subsequent lines for mBC health state: Once in the first-line mBC
health state, patients are at risk of disease progression and transitioning to the metastatic —
progressed health state (second+ line mBC). In this state patients are administered
subsequent lines of treatment for their progressed mBC.

o Transition to death: Death is an absorbing state. Patients can transition to death from any
health state in the model.

This type of model was considered appropriate for the decision problem. Both the structure and
health states are in-line with the clinical pathway outlined in Section B.1. The chosen approach is
consistent with previous NICE technology appraisals in this disease area (TA107 and TA424)'".
67 as well as the economic studies identified in the SLR (Section B.3.1). Furthermore, the model
structure was discussed and validated by an independent UK advisory board held in September
2017, see Section B.3.10.1%5
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Table 18. Features of the economic analysis

Previous appraisals

Current appraisal

TA107 -
Trastuzumab for
the adjuvant
treatment of early-
stage HER2-
positive breast
cancer'

TA424 —
pertuzumab for the
neoadjuvant
treatment of
HER2-positive
breast cancer®’

Chosen values

Justification

In accordance with

expert opinion

T|m.e 45 years (lifetime) | 50 years (lifetime) | 52 years (lifetime) NICE Reference
horizon
Case'*
N Modification of the
Effect maintained . S ) :
No waning. Effect maintained assumption used in
Treatment | for ten years. Two-
. . : Treatment effect for seven years TA424. Full
waning thirds of this : C
" set equal after before waning to justification
effect benefit is seen ) :
until vear 45 seven years null at ten years explained in
y Section B.3.3.1
Published EQ-5D dat | d ith
Source of | Published literature: ~ob daa N accordance wi
utilities literature - Llovd. 2004 collected during the | NICE Reference
Y, APHINITY trial Case'04
- Lidgren, 2007
MEDTAP study, zlolltssrerErlfnce In accordance with
Source of | ABACUS study, ] ’ Published literature
published . NICE Reference
costs HERA database, . and expert opinion 104
literature, and case
and MIMS

Abbreviations: ABACUS, Awareness and Beliefs about Cancer; BNF, British National Formulary; EQ-5D,
EuroQol 5-Dimension; HER2, human epidermal growth factor receptor 2; NHS, National Health Service; NICE,
National Institute for Health and Care Excellence.

Intervention technology and comparators

This analysis evaluates the cost-effectiveness of pertuzumab + trastuzumab + chemotherapy
(intervention arm) vs trastuzumab + chemotherapy (comparator arm) in the adjuvant treatment of
patients with HER2-positive eBC. The intervention and comparators are in line with the decision
problem set out in the final scope of this appraisal.

The remainder of this subsection outlines the basic dosing schedules of the primary treatment
options in the APHINITY study. Further details around the acquisition costs, administration
schedule, and real-world usage applied in the cost-effectiveness model are available in Section

B.3.5.1.

Pertuzumab: Pertuzumab was administered for a total of 52 weeks plus a window of three days
(i.e. maximum of 18 cycles. In the APHINITY study, pertuzumab was administered on Day 1 of
the first taxane-containing cycle at the required loading dose of 840 mg as an IV infusion,
followed every 3 weeks thereafter by a maintenance dose of 420 mg.*
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Trastuzumab: trastuzumab was administered for a total of 52 weeks, plus a window of three
days (i.e. maximum of 18 cycles within one year).

In the APHINITY study, trastuzumab was administered on Day 1 of the first taxane-containing
cycle at the required loading dose of 8 mg/kg, as an IV infusion, followed every three weeks
thereafter by a maintenance dose of 6 mg/kg as an IV infusion.10¢

Please note that whilst branded trastuzumab IV was the comparator in the APHINITY trial,
subcutaneous (SC) trastuzumab and trastuzumab biosimilar have also been included in this
economic analysis — see Section B.3.5.1 for more details.

Adjuvant chemotherapy: The choice of standard adjuvant chemotherapy given to each
individual patient was determined by the Investigator with the patient, prior to randomisation. The
Investigator could choose to treat the patient with either an anthracycline-based chemotherapy or
a non-anthracycline-based chemotherapy. Table 19 summarises the regimens.

Table 19. Protocol approved chemotherapy regimens (Investigators’ choice)’’

Regimen Dose ’ Frequency
Anthracycline therapy: FEC (or FAC) > T
Three/four cycles x FEC (or F: 500 to 600 mg/m?2 q3w
FAC) —» E: 90 to 120 mg/m2 OR A: 50 mg/m?
Threel/four cycles x C: 500 to 600 mg/m2
CRBEETE. Followed by: q3w
Docetaxel: 100 mg/m?2 OR docetaxel:
75 mg/m?Z for four cycles? OR
docetaxel: 75 mg/mz2 in the first cycle,
escalating to 100 mg/mZ2 in
subsequent cycles
Three/four cycles x FEC (or F: 500 to 600 mg/m? q3w
FAC) —> E: 90 to 120 mg/m? OR A: 50 mg/m?
12 weekly cycles of C: 500 to 600 mg/m?2
EEEERTD. Followed by: paclitaxel: 80 mg/m2 qlw

Anthracycline therapy: AC (orEC) > T

Four cycles x AC® (or EC) A: 60 mg/m? OR E: 90 to 120 mg/m? | q3w OR dose-dense
— four cycles x docetaxel C: 500 to 600 mg/m? g2w with G-CSF support

Followed by: q3w
Docetaxel: 100 mg/m? OR docetaxel:
75 mg/m2 for four cycles? OR
docetaxel: 75 mg/m? in the first
cycles, escalating to 100 mg/m?2 in
subsequent cycles

Four cycles x AC® (or EC) A: 60 mg/m2 OR E: 90 to 120mg/m? q3w

— 12 weekly cycles of C: 500 to 600 mg/m?
paclitaxel

Followed by: paclitaxel: 80 mg/m? qlw

Non-anthracycline therapy: docetaxel/carboplatin

Six cycles x docetaxel + Docetaxel: 75 mg/m? q3w
carboplatin
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Carboplatin: AUC 6 (900 mg
maximum dose)

Footnotes: 2If docetaxel 75 mg/m?was used and not escalated to 100mg/m? then four cycles had to be given;
bEC or AC could be given at the same dose (A: 60mg/m?or E: 90 to 120mg/m?) every two weeks (dose-dense)
with G-CSF support, for a total of four cycles; °Phase Il randomised trastuzumab (H) trial comparing AC — T with
AC — TH and with TCH in the adjuvant treatment of node-positive and high-risk node-negative patients with
operable breast cancer containing the HER2neu alteration.

Abbreviations: A, doxorubicin; AUC, area under the curve; C, cyclophosphamide; E, epirubicin; F, 5-fluororacil;
G-CSF, granulocyte colony-stimulating factor; mg, milligram; q1w, every week; q3w, every three weeks; T,
taxane.

Please refer to Section B.3.5.1 for further information on the intervention and comparators in this
analysis.

B.3.3 Clinical parameters and variables

The primary data source used to populate the clinical elements of the cost-effectiveness model
was the pivotal APHINITY trial. APHINITY was a Phase lll study evaluating pertuzumab +
trastuzumab + chemotherapy compared to placebo + trastuzumab + chemotherapy.? In situations
where the APHINITY data were insufficient, additional evidence from various sources was
utilised. These sources included published literature, expert advice and assumptions.

It is believed that the node-positive trial population observed in APHINITY is representative of
node-positive patients who would receive pertuzumab + trastuzumab + chemotherapy in the UK
(see Section B.2.3.2). As a result, responses and outcomes seen in this study are assumed to be
reflective of UK clinical practice.

The main body of the submission outlines the analysis and implementation of the node-positive
subgroup data. Other analyses of the ITT population, including those in the hormone receptor-
negative population, are documented in the appendices of this submission.

B.3.3.1 Modelling of IDFS

Patients remain in the IDFS health state as long as they remain disease-free, as defined by the
study protocol (see Section B.2.3.1), and alive. The probability of remaining in the IDFS health
state is derived from patient-level data in the APHINITY study. The median follow-up period in
the node-positive population was 44.5 months, with only 9.2% and 12.1% of IDFS events
occurred in the pertuzumab + trastuzumab + chemotherapy and placebo + trastuzumab +
chemotherapy arms, respectively. Given the truncated follow-up period in APHINITY,
extrapolation techniques were essential to model IDFS over a lifetime time horizon (52 years).

Modelling of IDFS was informed using data from the APHINITY study. Parametric functions were
applied to the observed data to facilitate extrapolation beyond the follow-up period. The selected
parametric function was subsequently adjusted to produce a more clinically accurate and robust
extrapolation. Empirical evidence was used to help inform this adjustment and create IDFS
curves that are reflective of longer-term outcomes in this indication.

Since pertuzumab is not yet licensed in the adjuvant eBC setting, empirical data only exist for the
comparator arm (trastuzumab + chemotherapy). Therefore, data from long-term studies of
trastuzumab (HERA and BCIRG 006 trials)?”- 2° were used to inform the adjustment of the
extrapolations.
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The modelling of IDFS over the time horizon of the model can be broken down into three discrete
periods:

e Time period 1 — Zero to four years
e Time period 2 — From year four to year ten
o Time period 3 — From year ten until the end of the time horizon (year 52)

For each of these time periods, different data and assumptions were incorporated to produce
accurate extrapolations. The methodology involved in generating the IDFS curves is detailed in
the following subsections.

Time period 1 (zero to four years) — the APHINITY study

In accordance with standard practice, a parametric extrapolation function was fitted to the
Kaplan-Meier data from the APHINITY study. Several candidate distributions were fitted to the
IDFS data and assessed for “goodness of fit”. The selected distribution provided the basis of the
extrapolation beyond the observed period of the trial. Additional adjustment of this distribution,
using empirical data, dictated the final shape of the IDFS curves used in the model (see
subsection relating to “Time period 2”). The following parametric functions were fitted to the trial-
data: Exponential, Weibull, Log-logistic, Log-normal, Gamma and Gompertz.

The selection process of the most appropriate distribution is outlined below. A criterion-based
guide was used to facilitate the accurate extrapolation and justification of survival estimates.
Methodology employed during this selection process is in accordance with the NICE Decision
Support Unit Technical Report.'%”

Proportional hazard assumption

Prior to deciding on the most appropriate parametric distribution, it was important to check the
existence of proportional hazards (PH). The PH assumption states that the hazard in one group
(arm A) is a constant proportion of the hazard in the other group (arm B). This proportion is the
hazard ratio. That is, although the hazard may vary with time, the ratio of the hazard rates is
constant.

The PH assumption can be tested graphically, using log-cumulative hazard plots. These graphs
plot log(time) on the x-axis vs log(—log(S(time)) on the y-axis, where S(time) is the survival time.
The PH assumption can be assumed to hold if the gradient of the two curves is found to be
reasonably constant (i.e. they do not obviously diverge, converge or intersect). The log of the
survival probabilities plotted with the log of time for APHINITY arms are shown in Figure 9.
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Figure 9. Log of negative log of estimated survivor functions — IDFS endpoint from the
APHINITY study (node-positive population)
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Abbreviations: Pla+T, Placebo + trastuzumab + chemotherapy; Ptz+T, pertuzumab + trastuzumab +
chemotherapy.

As shown in Figure 9, the two curves cross at several time points, signaling that the PH
assumption may not hold.

An alternative method of testing the PH assumption is by analysing whether the annualised
hazard ratio remains constant over time. As can be seen in Table 20, the hazard ratio does not
remain constant over time, thus indicating that the PH assumption is violated. In addition, the
Kaplan-Meier plots from APHINITY show that the IDFS curves overlap for the first 20 months of
follow-up and diverge thereafter (Figure 10). A PH model cannot properly model this behaviour,
and consequently, the parametric models for each treatment arm were modelled independently
(i.e. treatment effect was not included as a covariate).

Table 20. Annualised IDFS hazard ratio over time (APHINITY Kaplan-Meier data, node-
positive population)

tPerttuzumall)): Placebo + trastuzumab + A lised h d
T efiss rastuzuma chemotherapy arm nnua |se_ azar
chemotherapy arm h d rat ratio
hazard rate azard rate
0-1 year 0.01661 0.01621 1.025
1-2 years 0.03140 0.03971 0.791
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2-3 years 0.02754 0.03644 0.756

3-4 years 0.02126 0.03600 0.591

Figure 10. IDFS Kaplan-Meier curves from the APHINITY study? (node-positive population)
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Footnotes: 2y-axis has been adjusted to magnify the curves. Unadjusted Kaplan-Meier APHINITY data are

available in Figure 11.
Abbreviations: H, trastuzumab; IDFS, invasive disease-free survival; KM, Kaplan-Meier, PH, pertuzumab +

trastuzumab.

Figure 11. IDFS Kaplan-Meier curves from the APHINITY study (node-positive population)
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Abbreviations: HT, placebo + trastuzumab + chemotherapy; iDFS, invasive disease-free survival; KM, Kaplan-
Meier; PHT, pertuzumab + trastuzumab + chemotherapy.
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In addition to what the data suggest, clinical experts also highlighted that patients have different
patterns of relapse according to the hormone receptor status of their disease.'%® Patients with
hormone receptor-negative disease are thought to experience recurrences earlier in the disease
pathway, whereas those with hormone receptor-positive disease tend to experience later events.
Based on this rationale, more events in the hormone receptor-positive population are anticipated
at a later timepoint, i.e. beyond the current observed data period. As a result, the curves are
expected to separate further over time.

This behaviour suggests that the hazard rate does not remain constant across the node-positive
population, thus indicating that modelling a constant treatment effect is not appropriate.

Akaike Information Criterion (AIC) / Bayesian Information Criterion (BIC) Goodness of fit

Parametric distributions were assessed for their goodness of fit to the observed data using the
AIC. Lower values for AIC indicate a better mathematical assessment of the fit to the actual data.
BIC values have also been calculated and reported in this submission. As the approach taken
here is Frequentist, as opposed to Bayesian, the BIC values do not factor into the decision-
making process when selecting a distribution, and have instead been included for completeness.

Table 21 presents the AIC and BIC values for the extrapolation of IDFS data. The relative
ranking of goodness of fit is shown in brackets, with one indicating the best fit and six the worst,
i.e. lowest and highest AIC values, respectively.

Table 21. IDFS extrapolation — AIC and BIC values (relative ranking of goodness of fit
shown in brackets) (node-positive population)

AIC BIC

Pertuzumab + Placebo + Pertuzumab + Placebo +

trastuzumab + trastuzumab + trastuzumab + trastuzumab +

chemotherapy chemotherapy chemotherapy chemotherapy

arm arm arm arm

Exponential 1,175.6 (1) 1,384.9 (6) 1,180.9 (1) 1,390.2 (4)
Weibull 1,176.3 (3) 1,374.8 (2) 1,186.9 (3) 1,385.5 (2)
Log-normal 1,182.0 (6) 1,379.5 (4) 1,192.6 (5) 1,390.1 (3)
Gamma 1,178.3 (5) 1,376.4 (3) 1,194.2 (6) 1,392.4 (6)
Log-logistic 1,176.2 (2) 1,374.2 (1) 1,186.8 (2) 1,384.8 (1)
Gompertz 1,176.7 (4) 1,380.1 (5) 1,187.4 (4) 1,390.7 (5)

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

According to the AIC values, the Exponential and Log-logistic functions provide the best fit to the
data in the pertuzumab + trastuzumab + chemotherapy and the placebo + trastuzumab +
chemotherapy arms, respectively. Despite the Exponential having the lowest figure in the
pertuzumab + trastuzumab + chemotherapy arm, all other functions report AIC values that are
within close proximity (range 2.70) with the exception of the Log-normal. In the placebo +
trastuzumab + chemotherapy arm, the three best-fitting functions (Log-logistic, Weibull, and
Gamma) report negligible differences in AIC values.

The technical support document, developed by Latimer et al., states that the same parametric
function should be used across both treatment arms (where feasible).'” Using the same type of
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function ensures consistency and limits potential problems such as the crossing of the curves.
When considering the fit across the two arms jointly, the best fitting extrapolation is produced by
the Log-logistic function.

Mathematical measures such as the AIC and BIC are designed to show how well a parametric
function fits to the Kaplan-Meier data, relative to the other functions in question. In other words,
the AIC (BIC) values say nothing of the appropriateness of the extrapolation beyond the Kaplan-
Meier data. As the degree of immaturity and censoring are high in the APHINITY data, the AIC
and BIC values quoted here should be interpreted with caution.

Visual inspection

The AIC and BIC statistics serve to illustrate the relative fit of a parametric function. When
selecting an appropriate extrapolation, it is also important to take the absolute fit to the Kaplan-
Meier data into consideration. To quantify this, a simple comparison of IDFS events at different
timepoints was undertaken. Table 22 presents the proportion of patients who did not experience
an IDFS event at three and four years according to the parametric extrapolations and Kaplan-
Meier data.

Table 22. IDFS events at 36 and 48 months (node-positive population)

Pertuzumab + A vs KM data
Parametric FERMEIGELD = | - [Pleeelm = ::r::lt::tuhr;lraab v
Timepoint|" . .~ |trastuzumab +|trastuzumab +| PIaceboF-’l-y Pertuzumab + Placebo +
chemotherapy|chemotherapy trastuzumab + | trastuzumab +
trastuzumab + | chemotherapy | chemotherapy
chemotherapy
KM data 91.88% 89.91% 1.97% - -
Exponential|  92.10% 89.85% 2.26% 0.22% -0.06%
Weibull 92.24% 90.34% 1.90% 0.36% 0.43%
36 Log-normal|  92.03% 90.01% 2.02% 0.15% 0.10%
months Gamma 92.25% 90.26% 1.98% 0.37% 0.35%
Io';l‘i’st'ic 92.21% 90.27% 1.94% 0.33% 0.36%
Gompertz 92.29% 90.43% 1.86% 0.41% 0.52%
KM data 89.65% 86.46% 3.19% - -
Exponential| ~ 89.65% 86.74% 2.91% 0.00% 0.28%
Weibull 89.54% 86.34% 3.20% 0.11% -0.12%
48 Log-normal 89.79% 86.67% 3.12% 0.14% 0.21%
months ™~ ma 89.54% 86.39% 3.15% -0.11% -0.07%
Io';i’gt'ic 89.56% 86.35% 3.21% -0.09% 0.11%
Gompertz 89.53% 86.34% 3.19% -0.12% -0.12%

Abbreviations: KM, Kaplan-Meier; A, difference.

Overall, all functions across both treatment arms, proved to be a good absolute fit to the Kaplan-
Meier IDFS data. At both 36 and 48 months, incremental differences between the extrapolations
and the Kaplan-Meier data were always below 1%. It can be reasonably assumed that
differences in the absolute fit of the parametric function extrapolations are negligible.
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Based on the assessment and selection process described above, the Log-logistic distribution
has been used for the IDFS extrapolation in years zero to four (time period 1) in both treatment
arms (Figure 12). This distribution also provides the basis for the adjusted curves from year four
onwards.

Figure 12. IDFS Kaplan-Meier curves from the APHINITY study and corresponding
parametric extrapolation (node-positive population)?
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Footnotes: 2y-axis has been adjusted to magnify the curves.
Abbreviations: HT, trastuzumab + chemotherapy; IDFS, invasive disease-free survival; KM, Kaplan-Meier; PHT,
pertuzumab + trastuzumab + chemotherapy.

Time period 2 (year four to year ten) — empirical data

At the time of this submission, the APHINITY trial has a follow-up period of approximately four
years. Published literature shows that the underlying risk of recurrence in the first four years for a
patient with eBC is not representative of the risk of recurrence at a later date.'%® Patients in the
IDFS state are exposed to a far greater risk of recurrence in the first four to five years, although
this risk eventually decreases over time. Ultimately, the extrapolation parameter estimates that
have been calculated based on APHINITY data correspond to a time period with a high
recurrence rate. This results in the extrapolation overestimating the rate of recurrence at later
timepoints. These conclusions are reflected in the evidence reported in both the BCIRG-006 and
HERA trials, which are long-term studies of trastuzumab therapy.?”-2°

Figure 13 shows the extrapolation of DFS based on the three-year data cut of the HERA trial and
the actual Kaplan-Meier curve seen at year 11 of the same trial.?’ It is apparent that the
extrapolation based on the three-year data-cut vastly underestimates the actual DFS estimates
seen at year ten.

A similar situation is expected to be observed in the APHINITY data, thus indicating that an
adjustment of the underlying risk (i.e. IDFS curve) is required.
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Figure 13. Comparison of 3-year HERA data extrapolation and latest HERA data cut (ten-
year) (node-positive population)
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Abbreviations: DFS, disease-free survival; HT, trastuzumab + chemotherapy; KM, Kaplan-Meier.

A three-year DFS data cut was not available for the BCIRG-006 trial, therefore only the HERA
study has been included in Figure 13. Though it may have been possible to construct an
extrapolation based on BCIRG-006 Kaplan-Meier data at year three, this was deemed
inappropriate from a methodological point of view.

Adjustment of the extrapolation based on external data

Two external long-term studies have been used to examine the relationship between time in
IDFS/DFS and the underlying risk of recurrence.

The first study, HERA, is a randomised, open-label, multi-centre, Phase Il trial investigating the
efficacy of trastuzumab therapy over one and two years after standard neoadjuvant
chemotherapy, adjuvant chemotherapy, or both, in patients with HER2-positive eBC.?” The
HERA trial provides longer term follow-up data on DFS in patients with eBC. These data can be
used as an additional source to inform the long-term extrapolation of IDFS in the APHINITY
study. It should be noted that the primary outcome in HERA was DFS, as compared to IDFS in
the APHINITY study.

The second study, BCIRG 006, was also a randomised Phase Il trial of patients with node-
positive or high-risk node-negative eBC, and compared doxorubicin + cyclophosphamide
followed by docetaxel (AC-T); AC-T + trastuzumab (AC-TH); and a non-anthracycline-containing
arm, docetaxel + carboplatin + trastuzumab (TCH).?° The final ten-year analyses of the BCIRG
006 were also recently published.?® The APHINITY study was expected to enrol a similar
population to the BCIRG 006 study and thus statistical assumptions for the trastuzumab arm
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performance were based on the data from the BCIRG 006 study. The APHINITY study is thought
to more closely resemble the BCIRG 006 study rather than the HERA study.”

Analyses of the long-term data from the HERA and BCIRG 006 studies show that recurrence rate
starts off relatively high before sharply decreasing and finally stabilising (at approximately 120
months). A clear change in the incidence of events is observed between 36 and 48 months of
follow-up (Figure 14). Following randomisation up until 36 months, the recurrence rate is
maintained at a high level in both trials. After 36 months, the recurrence rate begins to decrease
with time. In essence, the follow-up data from these trials illustrates that the number of additional
DFS events decreased with time from 36 months onwards. This trend is assumed to also be
evident in the APHINITY data.

Figure 14. Annual recurrence rate (DFS endpoint) from HERA and BCIRG 006 clinical trials
(node-positive population)
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The trend seen in Figure 14 and described above has been replicated in the economic analysis
by assuming that from 48 months onwards, the proportion of patients being “cured” (no longer at
risk of recurrence and only subject to background mortality) linearly increases with time from 0%
at 48 months to 90% at 120 months (a complete [100%] cure rate has been assumed to be
clinically implausible). Forty-eight months was selected in the base case as opposed to 36
months, as APHINITY data are available up until this timepoint (48 months). This adjustment
results in IDFS curves that are broadly reflective of the long-term trend in recurrence rate in the
HERA trial — See Figure 15 and Figure 16.
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Figure 15. Unadjusted APHINITY IDFS extrapolations vs HERA DFS Kaplan-Meier (0%
“cure” proportion) (node-positive population)
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Abbreviations: DFS, disease-free survival; HT, placebo + trastuzumab + chemotherapy; iDFS, invasive disease-
free survival; KM, Kaplan-Meier, PHT, pertuzumab + trastuzumab + chemotherapy.

Company evidence submission template for pertuzumab for adjuvant treatment of early

HER2-positive breast cancer (ID1192)

© Roche Products Ltd. (2018). All rights reserved

Page 70 of 136



Figure 16. Adjusted APHINITY IDFS extrapolations vs HERA DFS Kaplan-Meier (90%
“cure” proportion) (node-positive population)
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Abbreviations: DFS, disease-free survival; HT, placebo + trastuzumab + chemotherapy; iDFS, invasive disease-
free survival; KM, Kaplan-Meier; PHT, pertuzumab + trastuzumab + chemotherapy.

Validation of the trastuzumab + chemotherapy extrapolation

Following the aforementioned adjustments, it is important to validate the final extrapolations with
the longer-term data. Given that the patient population included in the APHINITY study was very
similar to that of the BCIRG 006 study, it was deemed most appropriate to use this source when
validating the extrapolation of the APHINITY IDFS data. Figure 17 shows the recurrence rate in
the trastuzumab + chemotherapy arm of the model, and the pooled observed recurrence rate of
both trastuzumab arms in the BCIRG 006 study.
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Figure 17. Annual recurrence rate observed in the BCIRG 006 trial compared to the
modelled IDFS rate
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The difference in recurrence rate seen in the first four years is driven by the results from the
respective trials. From year four to year ten the recurrence rates observed in BCIRG 006 are
broadly similar to the modelled recurrence rate in the economic analysis. This similarity confirms
that the adjustments are reasonable and appropriately reflect the long-term risk of eBC patients.

It is important to note here that the APHINITY trial used a different primary endpoint (IDFS) to the
BCIRG 006 study (DFS). The IDFS and DFS endpoints are similar in terms of their definitions
and hence results across the two measures are assumed comparable.

Duration of incremental treatment effect

In the base case analyses, it is assumed that the treatment effect of pertuzumab will be
maintained for seven years and then slowly decrease to be null at ten years. The assumption of
maintenance of treatment effect beyond the APHINITY follow-up period is based on observations
from long-term studies of trastuzumab.

In HERA, after a median follow-up of 11 years, one year of trastuzumab treatment significantly
reduced the risk of a disease-free survival event (HR=0.76; 95% CI, 0.68-0.86) and death
(HR=0.74; 95% ClI, 0.64—-0.86) compared with the observation group. In addition, 52% of patients
assigned to the observation group selectively crossed over to receive trastuzumab. The
estimates provided above are not adjusted for patient cross-over.?’

In BCIRG 006, at a median follow-up of 10.3 years, a significant DFS benefit was also seen in
both trastuzumab-containing arms compared to chemotherapy (AC-TH: HR=0.70; 95% CI, 0.60—
0.83; p<0.001 and TCH: HR=0.76; 95% ClI, 0.65-0.90; p<0.001). An OS benefit was observed in
both AC-TH (HR=0.64; 95% CI, 0.52-0.79; p<0.001) and TCH (HR=0.76; 95% Cl, 0.62—-0.93;
p=0.0081).2°

The addition of pertuzumab to trastuzumab should only serve to strengthen the assumption that
treatment effect is maintained over time. The biological evidence in support of the synergistic
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action of pertuzumab and trastuzumab is fairly robust.” 8 The dual-blockade mechanism
(pertuzumab + trastuzumab) has been shown to improve long-term survival outcomes in the eBC
and mBC settings. In first-line mBC, the CLEOPATRA study demonstrated a large survival
benefit resulting from the addition of pertuzumab to the standard docetaxel-trastuzumab regimen.
In the neoadjuvant setting, in addition to chemotherapy, dual-HER2 blockade by trastuzumab
and pertuzumab nearly doubled the proportion of patients achieving a pCR).3° With longer follow-
up, pertuzumab demonstrated a survival outcome benefit in the neoadjuvant setting, which
seemed to be maintained at five years despite only four 21-day cycles of neoadjuvant
treatment."0°

It is important to note here that no assumption is made on the duration of treatment effect of
trastuzumab in the placebo arm. In this treatment arm it is assumed that a treatment effect exists
until the patients reach cure (i.e. patients will never revert to the original recurrence risk seen with
chemotherapy treatment). There is no biological rationale or evidence to suggest a shorter
duration of treatment effect for pertuzumab + trastuzumab compared to trastuzumab alone.

TA424 (appraisal of pertuzumab in the neoadjuvant treatment of HER2-positive BC) adopted an
incremental treatment effect duration of seven years.%” This assumption was validated by a
clinical advisory board and subsequently accepted by the Evidence Review Group (ERG). In this
adjuvant submission, Roche has also assumed an incremental treatment effect duration of seven
years, before decreasing linearly and then ceasing completely at ten years. This increased
duration is assumed because patients will receive a total of 18 cycles of pertuzumab +
trastuzumab + chemotherapy in the adjuvant setting, as opposed to only four to six in the
neoadjuvant setting.

Time period 3 (year 10 to year 52)

The hazard rate observed in the eleventh year of the HERA trial appears similar to that of the UK
mortality table, when assuming the patient is 65 years old.""° It has therefore been reasonably
assumed that 90% of patients are no longer at risk of recurrence beyond 120 months and are
only exposed to death thereafter. This assumption will be tested in a scenario analysis.

The model assumes the following for each treatment arm:

o Trastuzumab + chemotherapy: Only 10% of patients are assumed to be at risk of
recurrence. For this 10% of patients, the risk of recurrence is derived from the APHINITY
data. The remaining 90% of patients are subject to the background mortality rate of the age-
adjusted UK population only.

o Pertuzumab + trastuzumab + chemotherapy: No more treatment effect is assumed
beyond the ten years, which means that the hazard rate of recurrence from the trastuzumab
+ chemotherapy arm is applied to the pertuzumab + trastuzumab + chemotherapy arm.

Empirical data pertaining to this time-period does not exist in this indication. This makes it difficult
to validate the IDFS curves beyond the ten-year time point.

Modelling of death in the IDFS health state

Whilst in the IDFS state, patients are at risk of both recurrence and death. The risk of death
applied here is the superior value between the risk of dying without recurrence (as observed in
the APHINITY study) and background mortality in the age-adjusted UK population.
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The risk of dying without recurrence is derived from the APHINITY trial. In the node-positive
population, there were a total of 40 deaths without prior events (20 in each treatment arm). A
constant probability was calculated and applied in both treatment arms until UK background
mortality rates were superior (90 months). This parameter was assumed to be constant due to
limitations in the data. Too few death events (40/3,005 = 1%) were observed to accurately and
robustly extrapolate this parameter over time.

Summary of IDFS curve construction

A summary of the methodology involved in extrapolating the APHINITY IDFS curves is given
below. Figure 18 displays the data sources used to construct the IDFS curves in each of the time
periods. Figure 19 shows IDFS extrapolation as per model base case (node-positive, Log-
logistic).

o Time period 1 (0—-4 years) — APHINITY data are used to estimate the recurrence rate.

o Time period 2 (4-10 years) — Extrapolated recurrence rate is adjusted to more accurately
reflect the trend in the recurrence rate observed in the trastuzumab studies.

o Time period 3 (10-52 years) — 90% of patients are assumed to be “cured” and are no longer
at risk of recurrence, only background mortality applies.

Figure 18. Summary of the method use to extrapolate IDFS over the model time horizon
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Figure 19. IDFS extrapolation as per model base case (node-positive population, Log-
logistic)
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Abbreviations: HT, placebo + trastuzumab + chemotherapy; IDFS, invasive disease-free survival; KM, Kaplan-
Meier; PHT, pertuzumab + trastuzumab + chemotherapy.

B.3.3.2 Modelling of recurrences

As per Figure 8, patients in the IDFS health state can transition to either first-line mBC (a
metastatic recurrence) or non-metastatic recurrence health states. These transition probabilities
are derived from clinical data observed in the APHINITY study.

No meaningful differences were observed in the proportion of each IDFS events across the two
treatment arms (i.e. the proportions of metastatic recurrence, non-metastatic recurrence, and
deaths were broadly similar across the two treatment arms of the APHINITY study). As a result,
the pooled proportion of metastatic vs. non-metastatic recurrences were applied to both arms in
the model. Table 23 provides a breakdown of IDFS events observed in each treatment arm of the
node-positive population.

It should be noted that deaths were not included as an IDFS event when calculating the
proportion of metastatic and non-metastatic recurrences. Deaths in the IDFS health state are
accounted for separately in the model.

Table 23. Types of IDFS event observed within the APHINITY study (node-positive
population)

Pertuzumab + Placebo +
trastuzumab + | trastuzumab + Both arms
chemotherapy | chemotherapy

IDFS event, n 139 181 320
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Pertuzumab + Placebo +
trastuzumab + | trastuzumab + Both arms
chemotherapy | chemotherapy

Deaths without prior event, n (%)

20 (14.39%)

20 (11.05%)

40 (12.50%)

IDFS event excluding deaths, n 119 161 280
Distant recurrence, n (%) 99 (83.19%) 128 (79.50%) 227 (81.07%)
Other types of recurrence, n (%) 20 (16.81%) 33 (20.50%) 53 (18.93%)

Abbreviations: IDFS, invasive disease-free survival.

As reported in Table 23, of the IDFS events (excluding death) observed in the node-positive
population of APHINITY, 81.07% were metastatic and 18.93% were non-metastatic. These
proportions remained constant for the duration of the model time horizon.

Definition and modelling of disease recurrence

Incorporating the timing of relapse into the model was recommended by clinical experts. These
experts explained that patients who relapse early tend to have more aggressive disease which
does not respond well to treatment, and so are on later lines of therapy for a relatively short
duration. However, patients who relapse later tend to have less aggressive disease which is
more amenable to treatment, so are on later lines of treatment for a longer amount of time,
therefore have much higher total treatment costs.'® It was decided that early vs late relapses
should be considered in the model because of the impact that the timing of relapse has on
treatment outcomes and costs.

Figure 20 displays the survival of patients who experienced a disease recurrence in the HERA
study. The “early” curve represents the survival of those patients who experienced a metastatic
event within 18 months of adjuvant treatment initiation. The “late” curve represents the same
information but for those patients who experienced a metastatic event after 18 months of
adjuvant treatment initiation. There is a clear difference in post-progression survival between
these two populations. Patients who progress on adjuvant therapy, or shortly after completion
(within six months), clearly have a worse prognosis than those who progress after 18 months.
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Figure 20. Post-progression survival of patients with disease recurrence in the HERA study
(“early” vs “late” relapsers)
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Abbreviations: PRS, post-recurrence survival.

In addition, patients in the UK may be eligible for differing treatments depending on when their
disease progresses. For example, patients who experience a metastatic disease recurrence
within 18 months of beginning adjuvant initiation (“early” relapsers) can be treated with
trastuzumab emtansine (Kadcyla® V).

In the model, it is assumed that every disease recurrence observed within 18 months after
initiation of adjuvant therapy is a metastatic recurrence. These patients are expected to have a
worse prognosis and will therefore receive a more aggressive treatment. Survival estimates
derived from the EMILIA study (study of trastuzumab emtansine in second-line mBC)'"" are used
to model the survival of patients who experience a metastatic recurrence within the first 18
months after adjuvant treatment initiation. In the EMILIA study, the corresponding population was
selected to estimate the risk of disease progression (PFS) and the risk of death following
progression. EQ-5D results from both treatment arms were pooled (i.e. analysed as a single
treatment group) to generate more robust survival estimates (Figure 21).
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Figure 21. Summary of monthly transition probability sources in the metastatic setting
following early relapse (within 18 months)

Max of background mortality and
death in PFS from EMILIA trial *

Recurrence < 18
months
_——-— 1st line mBC

2nd line (and
above) mBC

Footnotes: *All data derived from the EMILIA study are based on the fast relapsers sub-population.

Non-metastatic recurrence pathway

Patients in the IDFS state can experience either a non-metastatic recurrence or a metastatic
recurrence. The non-metastatic recurrence pathway consists of two health states: “Non-
metastatic recurrence” and “Remission”. The transitions and associated probabilities to and from
these states are described below.

Non-metastatic recurrence

Patients transition from the IDFS state to the non-metastatic recurrence health state based on
the percentage observed in the APHINITY study (23.13%). The model assumes that all patients
who experience a non-metastatic recurrence would undergo one year of additional adjuvant
therapy. Following this treatment, all patients would then enter the remission health state. In this
context, the non-metastatic recurrence health state acts as a “tunnel-state”. The assumption that
all patients transition to remission following additional adjuvant therapy is perhaps not realistic.
Roche acknowledges that, in reality, some patients may incur a metastasis during this 12-month
treatment period. However, clinical experts consulted by Roche suggested that very few patients
would progress or die during the first 12 months following a non-metastatic recurrence. Thus, this
assumption is unlikely to significantly impact on the overall cost-effectiveness results.

Patients are also at risk of death during their year in the non-metastatic recurrence health state.
This risk of death applied here is the superior value between the risk of dying without recurrence
(as observed in the APHINITY study) and background mortality in the age-adjusted UK
population. When background mortality is applied, the risk of breast cancer-related death is zero.
This methodology is applied for the following transitions:

e |IDFS to death
¢ Non-metastatic recurrence to death

¢ Remission to death

The number of deaths without disease recurrence in the APHINITY study is low. As a result, the
general population mortality risk exceeds the risk of death (without recurrence) in the APHINITY
study by the time the patients reach approximately 56 years of age (five years into the model
time horizon).
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Remission

Following the adjuvant therapy received during the non-metastatic recurrence state, patients who
are still alive automatically transition to the remission state. When in remission, patients can
either die or experience another recurrence.

Risk of death in the remission health state is assumed to be the same as in IDFS. Once
background mortality exceeds this value, the patients observe the death risk of the age-adjusted
UK population. This is the same methodology used for the transition to death from the IDFS state
and the non-metastatic recurrence health state (see above).

A patient in remission will have already experienced a non-metastatic recurrence; this analysis
assumes that any additional recurrence would be metastatic in nature. In other words, a patient
would transition directly from the remission state to the metastatic — first-line mBC state. The
probability of this transition has been sourced from a study by Hamilton et al.''? This study
included a cohort of 12,836 patients with eBC and reported the estimated risk of incurring a
second malignancy following adjuvant therapy.

Recurrence rate from the remission health state was assumed to remain constant over time.
Therefore, an exponential distribution was used to derive a constant transition probability. The
Hamilton study reports a mean time until progression of 7.6 years (91.2 months);''? this value
was converted into a monthly transition probability of 0.00760 using Equation 1. There are
several differences between the populations being evaluated in this analysis and the one in the
Hamilton et al. publication, as described below.

Equation 1: Calculation of remission to first line mBC transition probability

S(t) = e#t

The population in the Hamilton et al. study was heterogeneous, as it included stage l/ll female
patients with BC (HER2-positive, negative or unknown status), ranging between 20 to 79 years of
age, diagnosed between 1989 and 2005. Furthermore, all patients were treated with adjuvant
chest-wall radiation and were from one institution in Canada. This concern was originally raised
by the ERG in the appraisal of pertuzumab in the neoadjuvant setting. Nevertheless, the
committee accepted the use of this source as it was believed to be the best available evidence at
the time of writing, a fact which is also believed to be true here. This parameter was manipulated
extensively during sensitivity analysis (please see Section B.3.8.3) as a result of the associated
uncertainty.

Transition probabilities in the non-metastatic recurrence pathway are summarised in Figure 22.
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Figure 22. Summary of monthly transition probability sources in the non-metastatic
recurrence pathway
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Footnotes: *This risk of death applied here is the superior value between the risk of dying without recurrence (as
observed in APHINITY) and background mortality in the age-adjusted UK population. The number of deaths
without disease recurrence in APHINITY is low. As a result, the general population mortality risk exceeds the risk
of death (without recurrence) in APHINITY by the time the patients reach approximately 56 years old (5 years into
the model time horizon).

Metastatic recurrence pathway

The metastatic recurrence pathway is comprised of two health states: i) 1L mBC treatment and ii)
subsequent treatment lines for mBC (2L+ mBC).

1L mBC treatment

Patients can arrive in this health state from the IDFS or remission health states (see above).
Once in this state, patients can either die or their metastatic recurrence can progress.

The risk of progression in the mBC setting has evolved substantially over the past five years. The
advent of certain transformative therapies means that, on average, patients are remaining
progression-free for longer than ever before. Consequently, it has been assumed that the
patients in the mBC setting today would experience different progression rates than those seen
in the APHINITY trial.

In the first line metastatic setting, three treatment regimens are available to patients in the UK:
pertuzumab + trastuzumab + chemotherapy, trastuzumab + chemotherapy, and chemotherapy.
The probability of metastatic progression has therefore been derived from available evidence
relating to these treatment regimens.

e Pertuzumab + trastuzumab + chemotherapy and trastuzumab + chemotherapy — risk of
disease progression derived from the CLEOPATRA trial data.3?

e Chemotherapy - risk of disease progression derived from the M77001 trial.'"3
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The rate of metastatic progression would be expected to vary over time. This would ordinarily
warrant the use of time-dependent transition probabilities. However, one of the flaws of a Markov
model is its “memoryless” feature. There is no easy way of tracking when a patient enters a
health state or knowing how long they remain there for (unless they enter the model in said
health state). This limitation makes the introduction of time-dependent transition probabilities in
the 1L metastatic health state problematic. To avoid the use of time-dependent transition
probabilities and thus a vastly more complex modelling approach, the Kaplan-Meier data from
the trials above have been extrapolated using an exponential distribution. An exponential
extrapolation assumes constant hazards over time and therefore produces transition probabilities
that are independent of time.

The final transition probability associated with metastatic progression is a weighted average of
the probabilities from the three possible metastatic treatment regimens (see Table 24).
Treatment usage data presented in Table 24 has been taken from an interim analysis of the
ESTHER study, a study of resource use in patients with advanced HER2-positive BC in the UK,
due for publication in Q1 2018.

Table 24. Summary of monthly metastatic progression transition probabilities

Transition Tre:atment Treatment usage Month_ly Data source
regimen probability
Pertuzumab +
trastuzumab + 71.2% 0.03172 CLEOPATRA
First line chemotherapy
mBC to 2+ | Trastuzumab * 22.9% 0.04696 CLEOPATRA
line mBC chemotherapy
Chemotherapy 5.9% 0.06936 M77001
Metastatic prog. 100% 0.03810 Weighted avg.

Abbreviations: mBC, metastatic breast cancer.

The transition to death from the first-line mBC state is modelled using the number of deaths
(without progression events) observed in the studies mentioned above. In practice, the general
population mortality is higher because patients usually progress before dying from the disease.
Therefore, background mortality is used as the transition probability once it exceeds the number
of deaths (without progression events) observed in the trials.

Subsequent lines for mBC treatment

Following metastatic progression, only one further transition is possible (subsequent lines for
mBC treatment to death). The risk of death in the 2L+ metastatic setting has been estimated
according to the therapies a UK mBC patient can receive today (see above). Post-progression
(post first-line) survival probabilities have been derived using the same methodology as the
metastatic progression probabilities.

Pertuzumab + trastuzumab + chemotherapy and trastuzumab + chemotherapy — Post-
progression survival probabilities have been derived from the CLEOPATRA trial data.

Chemotherapy — Post-progression survival probabilities have been derived from the M77001
trial.
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Once again, the Kaplan-Meier data from these trials have been extrapolated using an
exponential distribution to circumvent the use of complex time-dependent transition probabilities.
Similarly, to the metastatic progression probability, this value is also an average weighted by the
treatment usage percentages seen in Table 24.

As shown by the figures reported in Table 25, the average progression-free (1L mBC) and post-
progression (2L+ mBC) survival predicted by the exponential extrapolations are similar to the
estimates seen in the CLEOPATRA and M77001 trials.

Table 25. Metastatic recurrence pathway — Comparison of Kaplan Meier and extrapolated
(exponential) estimates

Kaplan-Meier .
. - Exponential
Transition estimates Data source
(months)
(months)
PFS — pertuzumab 28.0 284 CLEOPATRA
PFS - trastuzumab 20.8 21.1 CLEOPATRA
PFS — chemotherapy 14.9 15.6 M77001
PPS — pertuzumab 29.9 30.7 CLEOPATRA
PPS — trastuzumab 19.4 18.6 CLEOPATRA
PPS - chemotherapy 13.9 15.3 M77001

Abbreviations: PFS, progression-free survival; PPS, post-progression survival.

In reality, the treatment option chosen in the second line mBC setting would impact on a patient’s
survival (i.e. patients receiving trastuzumab emtansine could expect greater survival than
patients receiving lapatinib + capecitabine, according to results of the EMILIA study). The
following rationale justifies why the analysis described here does not account for the survival
impact imposed by treatment choi ce in the 2L mBC setting.

¢ First-line treatment choice has a greater impact on OS than second-line treatment
choice — Receiving pertuzumab + trastuzumab + chemotherapy as opposed to trastuzumab
+ chemotherapy in first-line mBC offers a 15.7-month OS benefit, whereas trastuzumab
emtansine instead of lapatinib + capecitabine in the second-line mBC setting provides a OS
benefit of five months.

o Data limitations — No data are currently available on the sequential use of pertuzumab +
trastuzumab + chemotherapy and trastuzumab emtansine in mBC. To reduce the
uncertainty, second-line options impact only costs and not survival.

Because of these limitations, it was preferred to derive survival data in mBC for pertuzumab and
trastuzumab from a single trial. Using a single data source helped to avoid various issues with
population comparability across trials.

Summary of transition probabilities

Figure 23 displays an updated model diagram which includes labels of the various possible
transitions. Table 26 lists these transitions along with their values, sources, and the subsection in
which they are fully described.
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Figure 23. Summary of transition probabilities

iDFS on
treatment

Non
metastatic
recurrence

IDFS_NMR

iDFS off
treatment

NMR_REM

Remission

\ J IDFS_1mBC

REM_1mBC

. 2 + lines
15t line mBC —_—
1mBC_2mBC mBC

Abbreviations: BC, breast cancer; iDFS, invasive disease-free survival; mBC, metastatic breast cancer.
Transition probabilities defined in Table 26.
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Table 26. Summary of transition probabilities (node-positive population)

Chemotherapy = 0.060

Starting state Destination state Transition name | Value Source Subsection
Non-metastatic IDFS_NMR Adjusted Exponential extrapolation APHINITY
recurrence
IDFS Metastatic recurrence IDFS_1mBC Adjusted Exponential extrapolation APHINITY B.3.3.1
. UK life tables,
Death IDFS_D Maximum of BGM or IDFS death rate APHINITY
. Remission NMR_REM 1.00 Assumption
Non-metastatic —
recurrence Death NMR_D Max of BGM or IDFS death rate UK life tables, | B.3:3.2
- APHINITY
First-line mBC REM_1mBC 0.0076 Hamilton et al.
Remission UK life tables, B.3.3.2
Death REM_D Max of BGM or IDFS death rate APHINITY
Pertuzumab + trastuzumab +
) chemotherapy = 0.032 CLEOPATRA or
2nd + line mBC 1mBC_2mBC Trastuzumab + chemotherapy = 0.047 M77001
First-line mBC Chemotherapy = 0.069 B.3.3.2
UK life tables,
Death 1mBC_D Max of BGM or PFS in relevant trial CLEOPATRA, or
M77001
Pertuzumab + trastuzumab +
Second+ line chemotherapy = 0.027 CLEOPATRA or
mBC Death 2mBC_D Trastuzumab + chemotherapy = 0.032 M77001 B.332

Abbreviations: BGM, background mortality; IDFS, invasive disease-free survival; mBC, metastatic breast cancer; PFS, progression-free survival
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B.3.3.3 Treatment duration

In the APHINITY study, patients were expected to receive treatment for a maximum of 18 cycles.
It was possible for treatment to be discontinued because of unacceptable toxicity or disease
progression. Treatment duration in the model was derived from time-to-off-treatment (TTOT) data
observed in the APHINITY trial.

In the APHINITY study, most patients in the node-positive population (84.4% in the pertuzumab
+ trastuzumab + chemotherapy arm and 86.7% in the placebo + trastuzumab + chemotherapy
arm) completed the full therapy regimen, as per the study protocol (i.e. they did not discontinue
due to toxicity or progression — Table 27). Therefore, the APHINITY study can be seen as an
accurate and mature data source for treatment duration. Consequently, extrapolation beyond the
observation period was not required.

Table 27. Treatment discontinuation in the APHINITY study node-positive population

Pertuzumab + trastuzumab Placebo + trastuzumab +
+ chemotherapy chemotherapy
(n=1,503) (n=1,502)
Completed treatment, n (%) 1,269 (84.4) 1,302 (86.7)
E())/ios)continued treatment, n 234 (15.6) 200 (13.3)
Safety, n (%) 120 (8.0) 102 (6.8)
Adverse events 113 (7.5) 98 (6.5)
Death 6 (0.4) 4(0.3)
Pregnancy 1(<0.1) 0(0.0)

The model incorporates two options for modelling treatment duration. The first option, and
Roche’s base case, is the actual treatment duration as seen in the APHINITY study. When this
option is selected, the treatment duration is calculated by using the actual proportion of patients
that receive the drug at each treatment cycle in the APHINITY study.

The second option allows treatment duration to be modelled as per the APHINITY protocol or the
SmPC label. This option essentially sets TTOT equal to IDFS until the maximum of 18 treatment
cycles have elapsed. When treatment duration is modelled using this option, it is assumed that
patients only discontinue treatment due to progression. In other words, discontinuations due to
toxicity are assumed not to occur. This assumption is obviously clinically implausible and
therefore this option is only included as part of the scenario analyses.

B.3.4 Measurement and valuation of health effects

B.3.4.1 HRQoL data from clinical trials

Patients in the APHINITY trial reported HRQoL, eBC symptoms and health status using the
EORTC QLQ-C30, EORTC QLQ-BR23 and EQ-5D-3L.
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EORTC QLQ-C30 and EORTC QLQ-BR23

The EORTC QLQ-C30 is a 30-item questionnaire which includes five functional scales (physical,
role, emotional, cognitive and social), three symptom scales (fatigue, nausea & vomiting and
pain) and a global health status/QoL scale. Furthermore, it contains six single items (dyspnoea,
insomnia, appetite loss, constipation, diarrhoea and financial difficulties).'"* The EORTC QLQ-
BR23 is a breast-specific supplementary to the EORTC QLQ-C30 that comprises 23 questions to
assess body image, sexual functioning, sexual enjoyment, future perspective, systemic therapy
side effects, breast symptoms, arm symptoms and being upset by hair loss."®

Both the EORTC QLQ-C30 and the BR23 supplement were completed at the following
timepoints of the APHINITY study: baseline, end of the anthracycline treatment period, week 13,
week 25, end of study treatment, and 18 months, 24 months and 36 months after randomisation.

Given that EQ-5D-3L measurements were also taken during the trial, it was decided that the
EORTC data would not be incorporated into the cost-effectiveness analysis.

EQ-5D-3L

Patients provided data on eBC symptoms and functioning using the EQ-5D-3L. The EQ-5D-3L
was administered on the same schedule as the EORTC QLQ-C30 and the BR23 supplement.
Responses were collected at: baseline, end of the anthracycline treatment period, week 13, week
25, end of study treatment, and 18 months, 24 months and 36 months after randomisation.

The EQ-5D is NICE'’s preferred instrument for the measurement of HRQoL in adults. This data
was therefore used to derive the health state utility values (HSUVs) in the cost-effectiveness
analysis. This methodology is consistent with the guidance given in the NICE Reference Case.'%

B.3.4.2 Mapping

According to the NICE reference case, EQ-5D is the preferred measure of HRQoL in adults.'%*
Given that EQ-5D data were collected during the pivotal APHINITY study, no mapping
techniques were required.

B.3.4.3 HRQoL studies

An SLR was conducted to identify HRQoL evidence in patients treated adjuvantly for HER2-
positive eBC. Detailed descriptions of the search strategy and extraction methods are provided in
Appendix H.

Summary of identified studies and results

The SLR identified a total of 21 studies, all reporting HRQoL data; no studies were identified that
reported utility values that could directly inform the cost-effectiveness model. Given this, and the
availability of EQ-5D data from the APHINITY trial to directly inform model utilities for eBC health
states, none of the HRQoL studies identified by the SLR were considered further for the
submission. A summary of the 21 identified HRQoL studies is provided in Appendix H.
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B.3.4.4 Adverse reactions’®

Almost all patients experienced at least one AE during the treatment period (99.9% of patients in
the pertuzumab arm vs 99.5% of patients in the placebo arm) in the APHINITY study. More than
90% of the AEs in both treatment arms were Grade 1 or 2 in severity.

The most frequently reported AEs (occurring in 230% of patients in either arm) were as follows:
(expressed in the pertuzumab vs placebo arm): diarrhoea (71.2% vs 45.2%), nausea (69.0% vs
65.5%), alopecia (66.7% vs 66.9%), fatigue (48.8% vs 44.3%), vomiting (32.5% vs 30.5%),
arthralgia (28.7% vs 32.5%) and constipation (28.9% vs 31.6%). The incidence of most of the
common AEs was similar between treatment arms except for diarrhoea, nausea and fatigue,
which were higher in the pertuzumab arm, and arthralgia, which was higher in the placebo arm.

Adverse event data used in the model were taken directly from the APHINITY study. There were
two approaches that could have been adopted when quantifying AE impacts on HRQoL.:

e “Double-counting” — Any disutility resulting from AEs will have been captured in the trial-
collected HRQoL data. These data were used to derive the health state utilities in the base
case economic analysis. It can therefore be assumed that incorporating an additional
disutility can be considered double-counting.

¢ Underestimation — It can be assumed that trial derived utilities typically underestimate
disutility associated with AEs. It is therefore reasonable to apply an additional disutility in the
model.

In this analysis, it is assumed that any disutility resulting from treatment-related AEs is reflected
in the EQ-5D responses from the APHINITY study. It is possible that this approach
underestimates the disutility associated with the AEs. Despite this, the incremental difference
between treatment arms is thought to be negligible. Ultimately, this omission is not expected to
significantly impact the overall cost-effectiveness results.

B.3.4.5 HRQoL data used in the cost-effectiveness analysis

Utility has been applied cyclically in the model. The differing levels of utility across health states
meant that HRQoL is not assumed constant over time. The section below outlines the utility
sources used both in the base case setting and in the accompanying scenario analyses.

Base case analysis

In the base case analysis, model health states have been categorised into “eBC” and “mBC”
states. Table 28 shows the classification of health states. A different combination of data sources
has been used to derive utilities for the eBC and mBC groups.

Table 28. Classification of eBC and mBC health states

eBC mBC
e |IDFS e 1stline mBC
¢ Non-metastatic recurrence e 22 |ine mBC
e Remission

Abbreviations: eBC, early breast cancer; IDFS, invasive disease-free survival; mBC, metastatic breast cancer.
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eBC health state utilities

In accordance with the NICE reference case, utility estimates in the IDFS health state were
derived from EQ-5D responses of the node-positive population in the APHINITY study. Values
for the non-metastatic recurrence and remission health states are predicated on assumptions,
which are fully explained below.

No statistically significant difference was found in the EQ-5D results of the two treatment arms in
the APHINITY study. This was because the schedule of EQ-5D administration was designed to
capture differences in QoL across the various stages of disease, not between treatment arms.
The lack of a statistically significant difference meant that EQ-5D responses from both treatment
arms could be pooled. Pooling the responses increased the number of observations and
consequently produced more robust utility estimates. These estimates were then applied across
both arms of the model, regardless of whether a patient initially received pertuzumab or placebo.
For the sake of completeness, cost-effectiveness results have also been generated using utilities
derived from the treatment-specific EQ-5D responses. This analysis is described in greater detail
below and the results are available in Section B.3.8.3 of this submission.

Treatment-related AEs mean that QoL can be expected to vary depending on whether or not a
patient is receiving treatment. The differing side-effect profiles of anti-HER2 treatments and
chemotherapy can also impact on a patients HRQoL. To account for these differences, the IDFS
health state has been stratified as follows:

e IDFS - On chemotherapy
o IDFS - On treatment/off chemotherapy
o IDFS - Off treatment

The EQ-5D questionnaire was not administered to patients who had progressed in the APHINITY
study. As a result, no EQ-5D data were available to derive utility estimates for the non-metastatic
recurrence and remission health states. In the base case analysis, non-metastatic recurrence
and remission utilities were assumed equal to “IDFS — on chemotherapy” and “IDFS - off
treatment”, respectively. Similar equivalencies were also assumed in the neoadjuvant
pertuzumab appraisal.6” These assumptions have been examined during the sensitivity/scenario
analysis process. Results of these analyses are available in Section B.3.8.3.

The base case utilities for the eBC health states are reported in Table 34.

mBC health state utilities

As mentioned above, EQ-5D was not administered to patients who had progressed in the
APHINITY study. It was therefore not possible to use APHINITY-derived utility estimates for the
mBC health states in the model. Base case utilities in the mBC health states have therefore been
taken from a publication by Lloyd et al.'"®

Lloyd et al. report the results of 100 participants asked to value various health states and side-
effects associated with mBC using the Standard Gamble technique. An overall value for PFS is
found, and then deviations from this value (such as response to treatment and progression of
disease) are reported as incremental changes from this baseline utility value. The utility values
from this study have been used in various NICE Technology Appraisals in mBC.""”

Company evidence submission template for pertuzumab for adjuvant treatment of early
HER2-positive breast cancer (ID1192)

© Roche Products Ltd. (2018). All rights reserved Page 88 of 136



The utilities used in the base case analysis for both the early and metastatic health states are
reported in Table 34.

Scenario analyses

Health state utility estimates in patients with HER2-positive BC are available from a range of
published sources. To present a more complete evaluation, utilities from these sources have also
been included here as scenario analyses. A brief description of these sources is given below,
along with an overview of how the estimates were incorporated into the model.

eBC — the APHINITY study EQ-5D (per treatment arm)

Pooled EQ-5D data were used to derive eBC utilities in the base case analysis. As mentioned
above, no statistically significant difference was detected between the EQ-5D results of the two
treatment arms. Nevertheless, a scenario analysis using treatment-specific EQ-5D data is
included for completeness. The utility estimates used in this scenario are reported in Table 34.

eBC — Hedden et al.""®

The publication by Hedden et al. is a cost-effectiveness analysis of the real-world
effectiveness of adjuvant trastuzumab in Canada. The analysis centres on a HER2-positive
population. This population is broadly in line with the population being evaluated in this
appraisal. No estimates were reported according to lymph node involvement or hormone
receptor status.

Health states in the Hedden et al. model differ slightly from the de novo analysis in this
submission. Despite the differences, the health state definitions between the two analyses
were deemed similar enough not to require any further adjustment of the utilities. Table 29
illustrates how the Hedden values have been applied in this analysis.

Table 29. eBC health state utilities used in the Hedden et al. analysis and de novo
analysis''®

Health state in de novo Health state in Hedden et -
. Utility reported

analysis al.
IDFS — On chemotherapy Post-surgical with adjuvant 0.970

treatment
IDFS — On treatment/off Post-surgical with adjuvant

0.970

chemotherapy treatment
IDFS — Off treatment Relapse-free survival 0.990
Locoregional recurrence Local relapse 0.750
Remission Relapse-free survival 0.990

Abbreviations: IDFS, invasive disease-free survival.

eBC — Lidgren et al.*°

The aim of this study was to describe HRQoL in different BC disease states using preference-
based measures. A total of 361 consecutive patients with BC attending the BC outpatient clinic at
Karolinska University Hospital, Solna, Sweden for outpatient visits between April and May 2005
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were included in the study. The EQ-5D self-classifier and a direct TTO question were used to
estimate the HRQoL in different BC disease states.

The resultant EQ-5D values from this study are reported below, along with how they were
assigned to the health states used in this analysis. Once again, no further adjustment was
deemed necessary.

Table 30. eBC health state utilities used in the Lidgren et al. analysis and de novo
analysis*®

Health state in de novo analysis Health state in Lidgren et al. Utility reported
IDFS — On chemotherapy First year after primary breast cancer 0.696
IDFS — On treatment/off chemotherapy | First year after primary breast cancer 0.696

Second and following years after

IDFS — Off treatment ; 0.779
primary breast cancer/recurrence

Locoregional recurrence Sgcond and following years after 0.779
primary breast cancer/recurrence

Remission Second and following years after 0779

primary breast cancer / recurrence

Abbreviations: IDFS, invasive disease-free survival.

mBC — Hedden et al.”’®

The Hedden et al. publication (cited above) also includes utility estimates for metastatic health
states. As can be seen in Table 31, the mBC health states included here and in the Hedden et al.
publication are almost equivalent.

Table 31. mBC health state utilities used in the Hedden et al. analysis and de novo
analysis'1®

Health .state in de novo Health state in Hedden et al. Utility reported
analysis
Non-progressive metastatic
First-line mBC disease with or without 0.650
trastuzumab
Second+ line mBC Progressive metastatic disease 0.290

Abbreviations: mBC, metastatic breast cancer.

mBC — Lidgren et al.*®

Much like the Hedden publication, the Lidgren study also reported utilities in both the eBC and
mBC setting — see Table 32.

A single value has been reported for metastatic disease. In essence, the Lidgren study does not
distinguish between first and second-line (non-progressed/progressed) metastatic disease. When
this source is selected during scenario analysis, the utility associated with 2+ line mBC is
assumed equal to the utility associated with first-line mBC.
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Table 32. mBC health state utilities used in the Lidgren et al. analysis and de novo
analysis*®

Health _state in de novo Health state in Lidgren et al. | Utility reported
analysis
First-line mBC 0.650
Metastatic disease
Second+ line mBC 0.290

Abbreviations: mBC, metastatic breast cancer.

mBC — Paracha et al.’"®

This study analysed data from a large (n=906), repeated measure (11,451 observations), EQ-
5D-3L dataset from the MARIANNE trial to estimate HSUVs. Patient responses to the EQ-5D-3L
were used to derive utility values using the UK tariff. At the time of the analysis, 336 patients had
experienced disease progression; whereas 354 deaths were observed in the trial. Two mixed
models (random-coefficient) using an unstructured covariance structure were fitted to predict
utility values according to baseline patient characteristics and key clinical outcomes. Time was
included as a random effect. Key sets of variables considered for the multivariable mixed
regression models were included. Table 33 reports the utilities quoted in this study and how they
are applied to the health states in this analysis.

Table 33. mBC health state utilities used in the Paracha et al. analysis and de novo
analysis'1?

gt _state jcelpoe Health state in Paracha et al. | Utility reported
analysis
First-line mBC mBC - Stable disease with no 0.806
toxicity
Second-line mBC mBC progression 0.536

Abbreviations: mBC, metastatic breast cancer.

Age adjustment

As the population ages, HRQoL and utility are expected to decline because of an increased
number of comorbidities. To reflect this trend, all health state utilities (base case and scenario
analyses) have been adjusted over the time horizon to reflect the modelled patient’s age. This
adjustment prevents the health state utilities exceeding those of the age-matched UK population.
The data used to perform this adjustment was taken from Ara et al.’?’ Table 34 shows how the
utilities have been assigned in the respective health state in the model.
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Table 34. Summary of utility values used in the cost-effectiveness analysis

Reference in

State Utility (SE) 95% ClI Source .. Justification
submission
Health state utilities — base case
IDFS - On 0.756 (0.004) N/A
chemotherapy
IDFS - On EQ-5D from
treatment/off 0.785 (0.004) N/A APHINITY Derived from
chemotherapy (pooled)™ APHINITY EQ-
5D data. In-
:?e';?n;ea{f 0.822 (0.004) N/A line with NICE
. reference case
Locoregional |, 756 (0 004) N/A . Section
recurrence Assumption B.3.4.5
Remission 0.822 (0.004) N/A
First-line mBC 0.773 (0.004) N/A Well-
established
source of
Second+ line Lloyd et al.’"® utilities. Used
mBC 0.520 (0.004) N/A in previous
TAs in this
disease area
eBC health state utilities — Scenario analysis
IDFS - On PH+C = 0.763 N/A
chemotherapy H+C =0.750
EQ-5D from
IDFS - On PH+C = 0.787 APHINITY (per .
treatment/off H+C = 0.784 N/A treatment Utilities
chemotherapy e arm)’s derived from
treatment H4C = 0.817 N/A B.3.4.5 5D data. In-
: line with NICE
Locoregional PH+C =0.763 N/A reference case
recurrence H+C =0.750
Assumption
Remission PH+C = 0.827 N/A
H+C =0.817
eBC health state utilities — Scenario analysis
IDFS - On 0.97 (0.026) 0.94-0.99
chemo
IDFS - On Well-
treatment/off 0.97 (0.026) 0.94-0.99 established
chemotherapy Hedden et Section utilsi(t)i:;ceuzfe d
- 118 :
IDFS - Off 0.99 (0.010) 0.98-1.00 al B.3.4.5 in previous
treatment
TAs in this
Locoregional 0.75 (0.194) 0.56-0.94 disease area
recurrence
Remission 0.99 (0.010) 0.98-1.00
eBC health state utilities — Scenario analysis
IDFS - On . 45 Section Well-
chemo 0.696 0.63-0.75 Lidgren et al. B345 established
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State Utility (SE) 95% ClI Source Z?:::i::ieo:] Justification
IDFS - On source of
treatment/off 0.696 0.63-0.75 utilities. Used
chemotherapy In previous

TAs in this
:rDel;?n;ecr:If 0.779 0.75-0.81 disease area
Locoregional 0.779 0.75-0.81
recurrence
Remission 0.779 0.75-0.81
mBC health state utilities — Scenario analysis
Well-
First-line mBC 0.65 0.50-0.80 established
Hedden et Section .s.o.urce of
21118 B345 u.t|I|t|es. .Used
. in previous
+ 1
ff;g”d ine 0.29 0.16-0.41 TAs in this
disease area
mBC health state utilities — Scenario analysis
Well-
First-line mBC 0.685 0.620-0.735 established
Section source of
Lidgren et al.* B345 utilities. Used
. T in previous
2‘3;8”“ line 0.685 0.620-0.735 TAs in this
disease area
mBC health state utilities — Scenario analysis
Well-
First-line mBC 0.806 0.645-0.967 established
Paracha et Section lslo.urce of
21119 B345 ult|I|t|es. .Used
. in previous
fﬁg”m line 0.536 0.423-0.643 TAs in this
disease area

Abbreviations: Cl, confidence interval; eBC, early breast cancer; EQ-5D, EuroQol 5-Dimension questionnaire;
H+C, trastuzumab + chemotherapy; IDFS, invasive disease-free survival; mBC, metastatic breast cancer; NICE,
National Institute for Health and Care Excellence; PH+C, pertuzumab + trastuzumab + chemotherapy; SE,
standard error; TA, Technology Assessment.
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B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

Drug acquisition costs — Intervention and comparator
Pertuzumab

Pertuzumab is available as a 420 mg vial at a list price of £2,395.00. The recommended initial
loading dose of pertuzumab is 840 mg administered as a 60-minute 1V infusion, followed q3w
thereafter by a maintenance dose of 420 mg administered over a period of 30 to 60 minutes.

Pertuzumab, [} is subject to a confidential commercial access agreement (CAA) between Roche
Products Ltd. and NHS England. Pertuzumab (list price = £2,395.00) is offered at a discount of

B
Trastuzumab

Three different forms of trastuzumab are included in the economic analysis:

e Trastuzumab IV: branded trastuzumab (Herceptin) administered as an IV infusion

e Trastuzumab SC: branded trastuzumab (Herceptin) administered as an SC injection

e Trastuzumab Biosimilar: trastuzumab biosimilar administered as an IV infusion
Trastuzumab IV

The list price of trastuzumab IV is £407.40 for a 150 mg vial. The recommended initial loading

dose of trastuzumab is 8 mg/kg, followed every three weeks thereafter by a maintenance dose of
6 mg/kg body weight.

Trastuzumab SC

Trastuzumab SC is available as a 600 mg vial for a list price of £1,222.20. The SC form of
trastuzumab is given as a fixed dose of 600 mg, no loading dose is necessary.

Trastuzumab biosimilar

Trastuzumab biosimilars are expected to become available in the UK in the near future.’?' The
biosimilars will be administered intravenously. It has therefore been assumed that the dosing and
treatment schedule will be equal to that of trastuzumab IV (see above).

The UK list price and market share of trastuzumab biosimilars are unknown at the time of writing.
This submission contains economic results in which both of these parameters are varied. It
should be noted, however, that the base case settings of this analysis reflect the current UK
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market at the time of submission (February 2018) i.e. trastuzumab biosimilars will not have yet
entered the UK market and their market share is therefore set to 0%.

The assumptions surrounding biosimilar usage have the potential to significantly impact overall
cost-effectiveness, therefore this aspect of the submission is discussed in more detail in Section
B.3.7.2.

Trastuzumab usage in the cost-effectiveness model

The form of trastuzumab used in each arm of the model is dependent on both licensing and UK
market shares.

Pertuzumab is not licensed for use in combination with trastuzumab SC. As a result, the entirety
of trastuzumab received in combination with pertuzumab is assumed to be trastuzumab IV. The
comparator arm of the model includes both SC and IV forms of trastuzumab. The proportion of
patients who receive trastuzumab intravenously and subcutaneously is dependent upon UK
market shares. These proportions have been ascertained through market intelligence research
conducted by Roche.'?? As previously stated, trastuzumab biosimilars are assumed to have not
yet entered the UK market in the base case analysis, hence usage in the model is set to 0% in
both arms.

The trastuzumab usage assumed in both arms of the economic model are reported below in
Table 35.

Table 35. Trastuzumab usage in the base case setting of the economic model

Treatment arm e O Proportion of patients Reference
trastuzumab
Intervention Trastuzumab IV 100% Per.tuzumab
license
Trastuzumab IV [ |
Comparator Market research22
Trastuzumab SC [ |

Abbreviations: |V, intravenous; SC, subcutaneous.

Chemotherapy

During the APHINITY study, patients could receive either “sequential chemotherapy” (four cycles
of anthracycline chemotherapy followed by taxane in combination with targeted treatment), or
“concurrent chemotherapy” (docetaxel plus carboplatin in combination with targeted treatment).
This set-up was mirrored in the economic analysis as it is believed to be representative of UK
clinical practice. Please see Section B.2.3.1 for further details on the chemotherapy regimens in
the APHINITY study.

List prices of chemotherapy medications are given below in Table 36. Two vial sizes have been
included in the model to account for optimised dosing and costs per cycle, i.e. minimise wastage.
The vial sizes included in the economic analysis were those that have been most frequently used
in UK practice from June 2016 to June 2017. Medication list prices and the quantities sold were
taken from the drugs and pharmaceutical electronic market information tool (eMIT).
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Table 36. Chemotherapy acquisition costs

Drug Concentration | Quantity used List price Source
CMU eMIT - NPS:

2,500 mg/50 ml 31,697 £2.06 DHA102
5-fluorouracil 5.000 ma/100 CMU eMIT - NPS
, mg e = .

ml 25,287 £3.12 DHA137
CMU eMIT - NPS:

10 mg/5 ml 6,208 £2.57 DHA084
Epirubicin CMU eMIT - NPS
e - :

50 mg/25 m| 23,762 £5.62 DHA086
CMU eMIT - NPS:

500 mg 4,316 £8.62 DHAO016
Cyclophosphamide CMU eMIT - NPS
e - :

1,000 mg 27,906 £15.89 DHA014
CMU eMIT - NPS:

10 mg/5 mi 10,776 £1.34 DHBO15
Doxorubicin CMU eMIT - NPS
e - :

50 mg/25 ml 36,439 £3.63 DHB010
CMU eMIT - NPS:

20 mg/1 ml 28,367 £3.85 DHCO025
DeERErEl CMU eMIT - NPS
e - :

80 mg/4 ml 44,259 £14.74 DHC029
CMU eMIT - NPS:

150 mg/15 ml 28,300 £6.35 DHEQ01
Carboplatin CMU eMIT - NPS
e - :

450 mg/45 ml 38,286 £18.73 DHE002
CMU eMIT - NPS:

30 mg/5 ml 27,320 £3.44 DHA144
Paclitaxel CMU eMIT - NPS
e - :

100 mg/16.7 ml 46,299 £9.85 DHA145

Abbreviations: CMU, Commercial Medicines Unit; eMIT, electronic market information tool; mg, milligram; ml,

millilitre.

The included chemotherapy regimens and the proportion of patients who received them are
outlined in Table 37. These regimens and proportions were taken directly from the APHINITY
study and were applied equally across both treatment arms in the model. Please note, the split
across taxanes was not captured in the anthracycline regimens in the APHINITY study. All
anthracycline-based regimens were assumed to include docetaxel, as opposed to paclitaxel.

Table 37. Chemotherapy regimens and usage (node-positive patient population in the

APHINITY study)

Chemotherapy Proportion of s i
regimen patients (%) treatment
(cycles)

) FEC - docetaxel 35.10% 8
Anthracycline-based — I"c, =" iaxel 1.30% 8
chemotherapy

EC - docetaxel 21.30% 8
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AC - docetaxel 23.90% 8
TOTAL 81.60% -
Non-anthracycline- Paclitaxel + carboplatin 18.40% 6
based chemotherapy TOTAL 18.40% -

Abbreviations: AC, doxorubicin and cyclophosphamide; EC, epirubicin and cyclophosphamide; FAC, 5-
fluorouracil, doxorubicin and cyclophosphamide; FEC, 5-fluorouracil, epirubicin and cyclophosphamide.

Drug acquisition costs — Subsequent treatments

Upon experiencing a recurrence, patients are assumed to receive additional treatment. A
variety of different therapies are available to UK patients, and which treatment they receive
depends on the disease setting (i.e. non-metastatic recurrence, first-line mBC, or second +
line mBC).

The acquisition costs of subsequent therapies included in the model are detailed below in
Table 38. As mentioned above, pertuzumab, l Roche also offers a CAA on trastuzumab
emtansine, which equates to a [l] discount on list price.

Table 38. Drug acquisition costs (subsequent treatments)

Drug Concentration/amount Cost per Source
pack/vial
Pertuzumab - mBC 420 mg/14 ml B BNF — 2017
Trastuzumab IV 150 mg [ | BNF — 2017
Trastuzumab SC 600 mg /5 ml [ | BNF — 2017
100 m
Trastuz_umab g i BNF — 2017
emtansine 160 mg [ |
20 mg/1 ml £3.85
Docetaxel eMIT
80 mg/4 ml £14.74
) 30 mg/5 ml £3.44
Paclitaxel eMIT
100 mg/16.7 mi £9.85
Lapatinib 250 mg (105 tablets) £1,206.45 BNF — 2017
Capecitabine 150 mg (60 tablets) £10.40 BNF — 2017

Abbreviations: BNF, British National Formulary; eMIT, electronic market information tool; IV, intravenous; mBC,
metastatic breast cancer; mg, milligram; ml, millilitre; SC, subcutaneous.

The total costs of these subsequent lines of treatment are calculated as a weighted average
based on current market shares in the UK. Table 39 details the market shares, and the average
treatment duration in each health state. The quoted market shares have been primarily
ascertained through internal market research conducted by Roche Products Ltd. In situations
where market share data were not available, assumptions have been utilised. In terms of the
duration of treatment data, these have been primarily taken from economic models in previous
NICE appraisals.

Please note that Table 39 details subsequent treatment regimens in the base case setting.
Therefore, biosimilar market share is assumed to be zero and is not included here.
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Table 39. Subsequent therapy treatment durations and market shares

Health state Tre:c\tment # cycles Source BTG Source
regimen share
Trastuzumab IV + . Market
Non- . docetaxel 18 Assumption . research
metastatic Trast 5 SC
+
recurrence rastuzuma 18 Assumption [ | NHSE
docetaxel
Trastuzumab IV + ID523 =P in
docetaxel 23.65 mBC n
First-line mBC | Trastuzumab SC + 2365 ID523 - Pin i Market
— Early docetaxel mBC
research
rectifrence Trastuzumab Assumed equal
emtansine 19.3 to TA371 —Kin [ |
2L mBC
Trastuzumab IV + ID523 =P in
docetaxel 23.65 mBC n
Pertuzumab + .
o trastuzumab IV + 37.39 IDan?’B_CP n [ | rg/lsaeg(lith
First-line mBC | |, ctaxel
Trastuzumab SC + ID523 - Pin
docetaxel 23.65 mBC n
Chemotherapy 6.00 Assumption [ | Assumption
Trastuzumab IV + TA371-Kin 2L
capecitabine 9.36 mBC B
Second + line Trastuzumab SC + TA371-Kin 2L Market
- 9.36 [ |
mBC - Early capecitabine mBC research
recurrence —Ki
Trastuzpmab 19.33 TA371 -Kin 2L .
emtansine mBC
Chemotherapy 6.00 Assumption [ | Assumption
Trastuzumab IV + TA371-Kin 2L
capecitabine 9.36 mBC i
Trastuzumab SC + TA371-Kin 2L
) o 9.36 [ |
Second + line | capecitabine mBC Market
mBC Trastuzumab TA371-Kin 2L research
, 19.33 |
emtansine mBC
Lapatinib + TA371 -Kin 2L
capecitabine 1229 mBC .

Abbreviations: |V, intravenous; K, trastuzumab emtansine; mBC, metastatic breast cancer; NHSE, National

Health Service England; P, pertuzumab; SC, subcutaneous.

Administration and Pharmacy costs

Administration costs associated with each technology have been sourced using the National
Tariff for Chemotherapy Regimens list 2017-2018, the NHS reference costs schedule 2016/17,
and the Personal Social Services Research Unit (PSSRU) costs 2017 document.'?3-125 TA424
was used as a guide when calculating the administration costs in the adjuvant setting.®” Costs
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and assumptions used in the neoadjuvant appraisal were judged to be reasonable by both the
ERG and the appraisal committee.

According to the National Tariff of chemotherapy regimens, the administration of the initial dose
of pertuzumab, trastuzumab IV and chemotherapy should be costed using code SB14Z in the
NHS reference costs schedule 2016/17 (Deliver Complex Chemotherapy, including Prolonged
Infusional Treatment, at First Attendance (chemotherapy delivery: day case) whereas the
administration cost for subsequent (maintenance) cycles should equate to SB13Z of the
reference schedule (Deliver more Complex Parenteral Chemotherapy at First Attendance
(chemotherapy delivery: day case)).'?®

The administration costs quoted in the preceding paragraph are applied to all treatments that are
administered via IV infusion. The cost of a subcutaneous administration of trastuzumab should
be equivalent to SB12Z (Deliver Simple Parenteral Chemotherapy at First Attendance
(chemotherapy delivery: day case)) according to the National Tariff of chemotherapy regimens.

An additional administration cost has been included in the model to account for the pharmacist's
time during the prescription and preparation of treatments. It has been assumed that each
administration will require 12 minutes of a pharmacist’s time, as per Millar et al.’?® This cost is
applied to every administration, regardless of treatment or treatment arm. When a medication is
administered orally, the pharmacy cost is the only administration cost applied. A full breakdown
of administration costs applied in the model is given in Table 40.

Table 40. Drug administration costs

First cycle Subsequent cycles
Drug e Cost per ak Cost per
reference . Source reference . Source
admin. admin.
code code

Chemothera NHS ref. NHS ref.

delivery — vay SB147 £386.00 costs SB13Z £310.00 costs
ry 2016/17 2016/17
NHS ref.

TR N/A? N/A? N/A? SB12Z | £260.00 costs
delivery - SC 2016/17
Pharmacy cost N/A £8.60 P2SOS1F;U N/A £8.60 PZS OS1R7U

Footnotes: 2No loading dose is required for subcutaneous trastuzumab.
Abbreviations: admin, administration; IV, intravenous; N/A, not applicable; NHS, National Health Service;
PSSRU, Personal and Social Services Research Unit; ref., reference; SC, subcutaneous.

B.3.5.2 Health-state unit costs and resource use

Health state costs have been applied cyclically and irrespective of treatment arm throughout the
duration of the model time horizon. The cost and resource use required in each health state is

outlined below.

The supportive care regimens and assumptions used here are highly similar to those used in the
pertuzumab neoadjuvant appraisal. These regimens and assumptions have been validated by
numerous clinical experts, and have consequently been accepted by the ERG and appraisal

committee.
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IDFES health state

Resource use and supportive care regimens are expected to differ depending on how long a
patient has remained in the IDFS health state. Specific supportive care costs have been derived
and applied in the following time periods:

e Year1
e Years 2-5
e Years =5

Patients can remain on adjuvant treatment in the IDFS health state for a maximum of 12 months.
Typically, not all patients will complete the full 12 months of therapy, a proportion may
discontinue treatment due to, for example, safety concerns. As a result, the IDFS health state in
the first year of the model time horizon will contain two different subpopulations: i) IDFS — on
treatment and ii) IDFS — off treatment. Although resource use and supportive care is expected to
be minimal in this health state, the supportive care provided would be expected to differ between
these two populations. This difference in supportive care regimens has not been reflected in the
model. The company acknowledges that theoretically this approach would be more accurate.
However, the incremental difference in discontinuation of IDFS patients between the two arms is
considered minimal. This would ultimately translate into a negligible impact on overall cost-
effectiveness results.

The supportive care regimen of patients in the IDFS health state is considered to comprise
oncologist and GP visits, as well as regular mammograms, and cardiac monitoring. The
frequency of mammograms was based on NICE CG80 that includes recommendations with
respect to the diagnosis and treatment of early and locally advanced breast cancer.'? In terms of
the cardiac assessment costs, these are applied every three months and used in a weighted
average of 30% multigated acquisition (MUGA) scan and 70% echocardiogram (ECHO).
Resource use and supportive care costs for patients in the IDFS health state are shown in Table
41.

The resource use assumed here is in line with the “EFS” health state of the neoadjuvant
pertuzumab appraisal, although slight alterations have been made because of expert advice
received during the development of this submission. Despite these alterations, the cyclical costs
applied in the EFS and IDFS states are still very much comparable.

Table 41. IDFS health state — resource use and supportive care costs

. % of Frequency per year
Resource Unit cost Source .
patients | Year1 | Years 2-5 | Years 25
O.nf:ologlst £130.00 NHS ref. 2016/17 100% 5 0 0
visit - 800
GP visit £37.00 PSSRU 2017 - 100% 0 1 1
page 162
TA767 - NHS o
Mammogram £11.34 BSP (inflated) 100% 1 1 0
NHS ref. 2016/17 o
ECHO scan £70.36 _ RD51A 70%
NHS ref. 2016/17 4 0 0
ref. o
MUGA scan £249.00 _ RN22Z 30%
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Total base case cost per (four-week) cycle: £63.93 £7.11 £3.08

Abbreviations: ECHO, echocardiogram; GP, general practitioner; MUGA, multigated acquisition; NHS, National
Health Service; PSSRU, Personal and Social Services Research Unit.

Non-metastatic recurrence

Patients who experience a non-metastatic recurrence undergo an additional 12 months of
adjuvant therapy. The supportive care regimen in this state is assumed equal to that of year one
in IDFS (on treatment). In addition, it has also been assumed that 75% of patients will receive a
CT scan to facilitate the monitoring of the recurrence (Table 42). This assumption has been
validated by expert clinicians at a Roche advisory board. Assumed resource use in this health
state is also aligned with the neoadjuvant pertuzumab submission.'0?

Table 42. Non-metastatic recurrence state — resource use and supportive care costs

AL Frequenc Cost per
Resource Unit cost Source of patients 9 y P
(%) per year cycle
(1]
()_n_cologlst £130.00 NHS ref. 2016/17 - 100% 5 £21.67
visit 800
Mammogram £11.34 TA767 - NHS BSP 100% 1 £0.95
(inflated)
NHS ref. 2016/17 — 0
ECHO scan £70.36 RD51A 70% . et 5
NHS ref. 2016/17 — . '
MUGA scan £249.00 RN227 30%
NHS ref. schedule - 0
CT scan £103.00 2016/17 - RD20A 75% 2 £12.88
Total base case cost per (4-week) cycle: £76.80

Abbreviations: CT, computerised tomography; ECHO, echocardiogram; GP, general practitioner; MUGA,
multigated acquisition; NHS, National Health Service.

Remission

In the NICE appraisal of pertuzumab in the neoadjuvant setting it was assumed that patients in
remission would incur the same health state costs as those in year 1-2 of EFS. Patients in
remission in this model receive an identical supportive care regimen to those patients who are in
year 2-5 of IDFS (see Table 41).

Metastatic (first-line mBC and 2nd + line mBC)

In the metastatic health states, response to treatment is assessed using outpatient visits, CT
scans, cardiac monitoring, and health care practitioner time. Furthermore, in clinical trials a CT
scan is typically conducted every three months to assess whether a person’s disease has
progressed. Advice from clinicians indicated that the frequency of CT scans may vary depending
on treatment centre. In light of this, and the assumptions made in previous NICE MTAs and SMC
submissions, the model applies a conservative estimate of one CT scan per year in the first-line
mBC health state.
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Costs and assumptions described here are in line with those used in the appraisal of pertuzumab
in the neoadjuvant setting. A full breakdown of the supportive care costs for the mBC health
states are summarised in Table 43 and Table 44. Please note that mBC resource use is not
assumed to vary according to the timing of recurrence. The costs quoted in the tables below
have been applied equally to both “early” and “late” relapsers.

Table 43. First-line mBC state — resource use and supportive care costs

Frequency Unit cost per Proportion of Cost Resource
Items ;
(yearly) contact patients sources |use sources
Cycle costs
GP visit 12 £37.00 100% PSSRU 2017 Assumption
- page 162
NHS ref.
ECHO Scan 2 £70.36 70% 2016/17 — CG81
RD51A
NHS ref.
MUGA Scan 2 £249.00 30% 2016/17 — CG81
RN22z
Clinical nurse NHS ref. -
soecialist 12 £69.85 100% 2016/17 — CG81
P NO9AF
C . NHS ref. -
?r:z:;':tv?s‘i‘tr)se 22 £37.00 100% 2016/17 - cG81
NO2AF
NHS ref. Ad. board
CT Scan One off cost £103.00 75% 2016/17 - (03/2013);
RD20A CG81
PSSRU 2017
Social worker One off cost £82.00 100% - 11.2 - page CG81
174
Total base case cost per (4-week) cycle = £214.78

Abbreviations: CT, computerised tomography; ECHO, echocardiogram; GP, general practitioner; MUGA,
multigated acquisition; NHS, National Health Service; PSSRU, Personal and Social Services Research Unit.

Table 44. Second +line mBC state — resource use and supportive care costs

Frequency | Unit cost per | Proportion of RS
Items . Cost sources use
(yearly) contact patients
sources
GP visit 12 £37.00 100% PSSRU 2017 - Assumption
page 162
Clinical nurse NHS ref. -
ialist 12 £69.85 100% 2016/17 — CG81
specialis NO9AF
. NHS ref. -
Dh'sg"ct N‘ftr S€ 24 £37.00 100% 2016/17 - CG81
(home visit) NO2AF
Average monthly supportive care cost = £180.85
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Abbreviations: GP, general practitioner; NHS, National Health Service; PSSRU, Personal and Social Services

Research Unit.

Validation of health state costs and resource use

Given the model structures used, similar health state costs have been included in both the

adjuvant and neoadjuvant appraisals of pertuzumab. Cyclical supportive care costs used in both

models are reported in Table 45.

Table 45. Comparison of health state costs in the neoadjuvant and adjuvant appraisals

TA424 — pertuzumab for the neoadjuvant
treatment of HER2-positive breast cancer

ID1192 — pertuzumab for the adjuvant
treatment of HER2-positive breast cancer

Health state

Cycle cost

Health state

Cycle cost

EFS

Year 1-2 = £67.85
Year 3-5 =£15.11
25 years = £3.83

IDFS

Year 1 (on treatment) =
£63.93

Year 2-5 = £7.11
=5 years = £3.08

Locoregional

Non-metastatic

£73.97 £76.80
recurrence recurrence
Remission £67.85 Remission £7.11
mBC —non- £232.00 First-line mBC £214.78
progressed
mBC — progressed £185.00 Sec?:gg line £180.85

Abbreviations: EFS, event-free survival; HER2, human epidermal growth factor receptor 2; IDFS, invasive
disease-free survival; mBC, metastatic breast cancer.

Table 45 illustrates that the cyclical costs reported in this appraisal are in close proximity to those
used in the neoadjuvant submission. Any differences stem primarily from the fact that the IDFS
year one cost has been separated into on-treatment and off-treatment in the adjuvant setting.

The biggest disparity between the two sets of costs is in the “remission” health state. In the
neoadjuvant appraisal, remission health state costs have been assumed equal to year 1-2 of the
EFS health state; this cost makes no distinction between those patients who are on- or off-
treatment. In other words, certain costs are included for patients in remission that are not
clinically accurate (e.g. patients are assumed to undergo frequent cardiac monitoring despite no
longer receiving treatment). This inclusion results in a remission health state cost that is
overestimated. In the adjuvant analysis, patients in remission are assumed to receive a
supportive care regimen equal to that of patients in year 2-5 of IDFS. This regimen is believed to
be more akin to what a patient could expect to receive in UK clinical practice.

B.3.5.3 Adverse reaction unit costs and resource use
IDFS

Following the guidance received in recent technology appraisals in this disease area, the criteria
used for the inclusion/exclusion of an AE in the model are outlined below:
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e Only AEs of Grade 23: Typically, clinicians will only intervene and treat an AE if it is severe
enough to be classified as grade 3 or above. The costs and HRQoL effects associated with
grade 1 and 2 events are therefore assumed to be negligible and hence omitted from this

analysis.

o Occurin 22% of patients: A reasonable assumption was made that an AE must have
occurred in at least 2% of the study population to be included in the model.

The data used to inform this aspect of the analysis were taken directly from the APHINITY
trial. The frequency and cost of treating these AEs are reported in Table 46. The principal

source of cost information were the NHS reference costs 2016—2017.

Table 46. List of adverse events and costs included in the economic model

Frequency
Adverse Pertuzumab + Placebo + Treatment Event Source
events trastuzumab + | trastuzumab + cost
chemotherapy | chemotherapy
NHS
Malignant Breast Reference
. 67 17 Disorders with costs
Diarrhoea (4.46%) (1.13%) Interventions, with CC £334.00 schedule -
Score 3-6 - Day case 2016/17 -
JA12E
NHS
Reference
. 37 45 Neutropenia Drugs, costs
Neutropenia (2.46%) (3.00%) Band 1 - outpatient £79.00 schedule -
2016/17 -
XD25Z
Neutrophil
36 35 No treatment .
count . £0.00 |Not applicable
decreased (2.40%) (2.33%) available

Abbreviations: CC, Casemix companion; NHS, National Health Service.

The adverse event profile seen in the APHINITY study was similar to that of the NEOSPHERE
trial. This similarity meant that the AEs included in this analysis were very much in line with those
included in the appraisal of pertuzumab in the neoadjuvant setting (TA424).67

For ease of implementation, these costs have been applied to patients in cycle one of the model.
In reality, AEs can occur at any point while a patient receives treatment. The application of the
costs at this timepoint in the analysis is expected to result in an overestimation of AE costs in
both treatment arms. Nevertheless, both side-effect profiles appear to be relatively mild and the
costs associated with AEs is thought to have a negligible impact on the overall cost-effectiveness
results.

Subsequent therapies

The details of post-progression AEs were not captured in the APHINITY study. The total AE
management cost associated with each subsequent treatment was taken from other economic
analyses. Table 47 details the costs applied to each subsequent treatment regimen.
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Table 47. Adverse event management costs in subsequent therapies

Setting Subsequent therapy Management cost Source
Non-metastatic Trastuzumab + docetaxel £13.51 ID523 — pertuzumab in
recurrence mBC
Trastuzumab + docetaxel £13.51 ID523 — pertuzumab in
mBC
. TA458 — TE in
Trastuzumab emtansine £2.12
First-line metastatic advanced HER2+ BC
breast cancer Pertuzumab + ID523 — pertuzumab in
£13.51
trastuzumab + docetaxel mBC
TA458 — TE in
Chemotherapy £1.28 advanced HER2+ BC
Trastuzumab + docetaxel £13.51 ID523 — pertuzumab in
mBC
: TA458 — TE in
Trastuzumab emtansine £2.12 advanced HER2+ BC
Second + line
. TA458 — TE in
metastatic breast Chemotherapy £1.28 advanced HER2+ BC
cancer
Pertuzumab + £13.51 ID523 — pertuzumab in
trastuzumab + docetaxel ' mBC
Lapatinib + capecitabine £7.21 TA458 - TE in

advanced HER2+ BC

Abbreviations: BC, breast cancer; HER2+, human epidermal growth factor receptor 2-positive; mBC, metastatic
breast cancer; TE, trastuzumab emtansine.

B.3.5.4 Miscellaneous unit costs and resource use

No other costs and resource use have been identified as suitable for inclusion in this analysis. All
relevant inputs have been described and justified in the preceding sections.

B.3.6 Summary of base case analysis inputs and assumptions

B.3.6.1 Summary of base case analysis inputs

Table 48 summarises all key variables applied in the base case of the economic model.

Table 48. Summary of variables applied in the base case setting of the economic model
(node-positive population)

Measurement of
- Reference to
. uncertainty and L.
Variable Value . section in
distribution: CI submission
(distribution)
General model parameters
Time horizon 52 years Fixed
Discount rate - efficacy 3.5% Fixed Section B.3.2
Discount rate - costs 3.5% Fixed
Population parameters
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Measurement of
uncertainty and

Reference to

Variable Value distribution: Cl sfﬁﬂ“;’;i:‘n
(distribution)

Age 55.10 years Fixed

Body weight 67.40 kg Fixed

Height 161.70 cm Fixed Section B.2.3.2
Body surface area 1.72 m2 Fixed

Average serum creatinine 0.85 Fixed

Clinical parameters

Treatment duration Trial-observed Fixed

IDFS parametric distribution Log-logistic Fixed

% of metastatic recurrences 81.07% Fixed

% of non-metastatic recurrences 18.93% Fixed

Incremental treatment effect .

begins to wane 7 years Fixed

ICnecar:;nSental treatment effect 10 years Fixed

“Cure” proportion is applied 4 years Fixed

Maximum cure is reached 10 years Fixed

Maximum “cure” proportion 90% Fixed

Definition of “early relapser” (ER) 18 months Fixed Section B.3.3

Transition probabilities

Section B.3.3.2

Multivariate normal

Treatment share in first-line meta

static setting

Pertuzumab + trastuzumab +

recurrence

chemotherapy 71.2% Fixed
Trastuzumab + chemotherapy 22.9% Fixed
Chemotherapy 6.9% Fixed
Treatment share in second-line metastatic setting
Trastuzumab emtansine 67% Fixed
Trastuzumab SC 11% Fixed
Lapatinib 5% Fixed
Trastuzumab IV 5% Fixed
Utilities — base case
IDFS — on chemo 0.756 (0.004) Gamma
IDFS — on treatment, off chemo 0.785 (0.004) Gamma
IDFS — off treatment 0.822 (0.004) Gamma
Non-metastatic recurrence 0.756 (0.004) Gamma Section B.3.4.5
Remission 0.822 (0.004) Gamma
First-line metastatic recurrence 0.773 Gamma
Second + line metastatic 0,520 Gamma
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Measurement of
uncertainty and

Reference to

Variable Value distribution: CI Section
(distribution)
Technology acquisition costs (unit costs)
Pertuzumab — eBC [ | Fixed
Pertuzumab — mBC [ | Fixed
Trastuzumab IV [ | Fixed
Trastuzumab SC [ | Fixed
Trastuzumab emtansine (100 [ | _—
mg)
Trastuzumab emtansine (160 [ | _—
mg)
Docetaxel (20 mg /1 ml) £3.85 Fixed
Docetaxel (80 mg /4 ml) £14.74 Fixed
Doxorubicin (10 mg /5 ml) £1.34 Fixed
Doxorubicin (50 mg / 25 ml) £3.63 Fixed Section B.3.5
Paclitaxel (30 mg /5 ml) £3.44 Fixed
Paclitaxel (100 mg/ 16.7 ml) £9.85 Fixed
Epirubicin (10 mg / 5 ml) £2.57 Fixed
Epirubicin (50 mg /25 ml) £5.62 Fixed
Cyclophosphamide (500 mg) £8.62 Fixed
Cyclophosphamide (1 g) £15.89 Fixed
5-FU (2.5 g /50 ml) £2.06 Fixed
5-FU (5 g/ 100 ml) £3.12 Fixed
Carboplatin (150 mg / 15 ml) £6.35 Fixed
Carboplatin (450 mg / 45 ml) £18.73 Fixed
Trastuzumab usage
Trastuzumab IV market share
(pertuzumab + trastuzumab + 100% Fixed
chemotherapy arm)
Trastuzumab SC market share [ |
(trastuzumab + chemotherapy Fixed
arm) Section B.3.5
Trastuzumab IV share [ |
(trastuzumab + chemotherapy Fixed
arm)
Biosimilar market share (both [ | Fixed
arms)
Chemotherapy usage
Anthracycline chemotherapy 78.30% Fixed )
) - Section B.3.5
Non-anthracycline chemotherapy 21.70% Fixed

Administration costs
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Measurement of
. Reference to
. uncertainty and L.
Variable Value P section in
distribution: CI submission
(distribution)
IV administration cost — loading £394.60 £315.12 - £490.81
(Gamma)
\ gdmlmstratmn cost — £310.00 £197.00 — £428.00
maintenance (Gamma)
SC administration cost — all £189.00 —£219.00 | occtionB335
administration cost — a £260.00 .00 — .
cycles (Gamma)
£33.60 — £50.40
Pharmacy preparation £43.00
¥ prep (Gamma)
Health state costs (cyclical costs only)
IDFS — year 1 £63.93 (0.13) Log Normal
IDFS — year 2-5 £4.03 (0.13) Log Normal
IDFS — 25 years £3.08 (0.13) Log Normal
Non-metastatic recurrence £76.80 (0.13) Log Normal Section B.3.5
Remission £7.11(0.13) Log Normal
First-line metastatic recurrence £214.78 (0.13) Log Normal
Second + line metastatic £180.85 (0.13) Log Normal
recurrence
Adverse event management costs (per event) - IDFS
Diarrhoea £489.00 £390.00 - £504.00
(Gamma)
Neutropenia £137.00 £69.00 — £163.00 Section B.3.5
(Gamma)
Neutrophil count decreased N/A N/A
Adverse event management costs (per event) — Subsequent therapies
Trastuzumab + docetaxel £13.51 Fixed
Trastuzumab emtansine £2.12 Fixed
Pertuzumab + trastuzumab + £13 51 Fixed Section B.3.5
docetaxel
Chemotherapy £1.28 Fixed
Lapatinib + capecitabine £7.21 Fixed

Abbreviations: Cl, confidence interval; eBC, early breast cancer; ER, early relapser; IDFS, invasive disease-free
survival; 1V, intravenous; mBC, metastatic breast cancer; SC, subcutaneous; 5-FU, 5-fluororacil.

B.3.6.2 Assumptions

The key assumptions applied in the base case of the economic model are specified in Table 49.

Table 49. Key assumptions used in the economic model (base case)

Area Assumption Justification

Fifty-two years is believed to be long enough
to reflect all important differences in costs or

Time horizon 52 years
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Area

Assumption

Justification

outcomes between the technologies being
compared. This value is also in line with
previous appraisals in this disease area.

Clinical inputs

Treatment duration as
observed in APHINITY

Treatment duration in the model has been
derived from the TTOT data that were
collected during the APHINITY trial. This is
considered to reflect the actual use of
pertuzumab + trastuzumab + chemotherapy
and trastuzumab + chemotherapy in UK
clinical practice, when the combination
becomes commercially available.

Incremental treatment effect
duration

The incremental treatment effect will be
applied for seven years before waning and
ceasing completely at ten years.

Long-term follow-up in trastuzumab studies
have shown maintenance of treatment effect.
The complementary mechanism of action of
pertuzumab is expected to further enhance
this. See B.3.3.1 for full details on this
assumption

In addition, a seven year treatment effect
duration has been assumed in a previous
appraisal of the combination of pertuzumab +
trastuzumab + chemotherapy in the
neoadjuvant breast cancer setting, where the
treatment duration is even shorter (4—6
cycles).8”

“Cure” proportion assumptions

1. “Cured” patients are assumed to be at risk
of death from other causes (“background
mortality”) and no longer at risk of disease
recurrence or breast cancer-related death

2. The point at which a proportion of patients
start to be “cured” is 48 months. The
selection of this time point is predicated on
data available from APHINITY. Please see
Section B.3.3.1 for a full explanation of this
assumption.

3. Maximum “cured” proportion is reached at
ten years. Much like 2), this assumption is
based on observations from long term
historical studies of trastuzumab. Further
details are provided in Section B.3.3.1.

4. Maximum “cured” proportion is 90% (i.e.
10% of patients would never be “cured”).
90% of the IDFS population remain cured
for the duration of the time horizon. It was
deemed clinically implausible to assume a
100% “cure” rate.

5. “Cured” proportion between starting point
(48 months) and maximum (120 months) is
assumed to linearly increase with time.
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Area Assumption

Justification

Assumption that everyone will be “cured”
after a time point is less appropriate,
therefore a linear relationship between time
and “cured” proportion seems more
reasonable, i.e. the more patients stay on
IDFS the more likely are to be “cured”.

Fast or early relapse vs late
relapser

1. Patients who experience a recurrence in
under 18 months from commencing
adjuvant therapy are classed as “Fast
relapsers”. Fast relapsers are assumed to
have a worse prognosis. This assumption
is based on data from the HERA trial (See
Figure 20).

2. ltis assumed that a disease recurrence
observed within 18 months after initiation
of adjuvant therapy is metastatic. This is
justified by the fact that a patient having a
recurrence during or soon after receiving
adjuvant therapy will have a worse
prognosis and may therefore receive a
more aggressive treatment.

3. Fast relapser survival estimates were
derived from the EMILIA study. Transitions
from first-line mBC to second+ line mBC
and death probabilities from first-line and
second-line mBC follow an exponential
rate (Markov property). See Section
B.3.3.2.

Probability from remission to
first-line mBC

Monthly probability of subsequent metastatic
recurrence has been derived from Hamilton et
al. There are several differences between the
populations evaluated in the model and the
one described in the publication. Nevertheless,
the same probability has been used in
previous appraisals in eBC.5"

Late relapse probabilities

Slow relapsers are assumed to receive the
three most commonly used therapies in the
UK:

e pertuzumab + trastuzumab + taxane,

e trastuzumab + taxane,

e Chemotherapy

For pertuzumab + trastuzumab + taxane, and
trastuzumab + taxane, adjustment to the
survival curve was based on the CLEOPATRA
study, while for chemotherapy adjustment was
based on M77001 study. These were used to
model three transitions: from first-line mBC to
second-line mBC, first-line mBC to death and
second-line mBC to death.

A weighted average probability (probabilities
weighted by their market shares) was used for
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Area

Assumption

Justification

each transition.

CLEOPTRA and M77001 studies did not
include patients with adjuvant pertuzumab +
trastuzumab + chemotherapy, as the
combination was not available at that time.
Prior adjuvant therapy with chemotherapy,
anthracyclines, hormone therapy and
radiotherapy was used in most of patients in
M77001, and in CLEOPATRA adjuvant or
neoadjuvant trastuzumab was allowed.

HRQoL

Pooled utilities across
treatment arms

No statistically significant difference was
detected in EQ-5D results between the two
treatment arms. Therefore, EQ-5D results
were pooled and health state utilities have
been applied across both treatment arms in
the model.

Utilities for the “non-metastatic
recurrence” and “remission”
health states have been
assumed equal to “IDFS — on
chemotherapy” and “IDFS — off
treatment”, respectively

EQ-5D was not collected following recurrence
in the APHINITY study. As a result, it was not
possible to estimate utilities for post-
recurrence health states. A variety of published
utilities have been included as scenario
analyses. This assumption was also made in
the NICE appraisal of pertuzumab in the
neoadjuvant setting.%”

AE disutilities are not applied
in the model

The disutility associated with AEs was
assumed to have been captured in the EQ-5D
responses in APHINITY. See Section B.3.4.4

Costs and
resource use

Post-recurrence treatments

In the APHINITY study, post-recurrence
treatments do not reflect UK practice. The
majority of patients who progressed to first-line
mBC received chemotherapy (64.7%),
trastuzumab + chemotherapy (17%) and
pertuzumab + trastuzumab + chemotherapy
(18.4%). However, recent data on first-line
metastatic breast cancer demonstrated that
the majority of patients in the UK receive
pertuzumab + trastuzumab + chemotherapy
(71.2%), trastuzumab + chemotherapy (22.9%
(includes 3.4% patients on trastuzumab
emtansine) and chemotherapy or hormone
therapy (no HER2 agent): 6.9%.4

Data from second-line mBC could not be
obtained from the APHINITY study, as patients
were not followed up until that point. Patient
record data showed that 67% of patients
receive trastuzumab emtansine, 11%
trastuzumab SC, trastuzumab IV 5%, lapatinib
+ capecitabine 5%, and capecitabine alone
12%. These estimates are then used to
calculate costs in second-line mBC.

Remission health state costs

Clinically plausible and in line with the
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Area

Assumption

Justification

are assumed equal to IDFS —
year one (off-treatment)

methodology used in TA424.57

Abbreviations: AE, adverse event; eBC, early breast cancer; EQ-5D, EuroQol 5-dimension questionnaire;
HER2, human epidermal growth factor receptor 2; IDFS, invasive disease-free survival; IV, intravenous; mBC,
metastatic breast cancer; SC, subcutaneous; TTOT, time-to-off-treatment; UK, United Kingdom.

B.3.7 Base case results

B.3.7.1 Base case incremental cost-effectiveness analysis results

Base case results of the economic model are presented below. Only results pertaining to the
node-positive population are featured here. Please see the supplementary Appendix M for the

results specific to the hormone receptor-negative analysis.

Pertuzumab + trastuzumab + chemotherapy provided a QALY gain of ] and a life-year gain of
17.31, at a total overall cost of £]. In contrast, trastuzumab + chemotherapy provides a QALY
gain of ] and a life-year gain of 16.57, at a total cost of £]]. The resulting base case incremental
cost-effectiveness ratio (ICER) when comparing pertuzumab + trastuzumab + chemotherapy to
trastuzumab + chemotherapy is £34,087/QALY gained.

See Table 50 for a top-line summary of the base case cost-effectiveness results.

Table 50. Base case cost-effectiveness results (node-positive population)

chemotherapy

Technologies Total Total | Total |Incremental|Incremental|Incremental inc:grﬁsntal
costs LYG |QALYs costs LYG QALYs (£/QALY)
Trastuzumab +
chemotherapy n 16.57 u
[ | 0.742 0 £34,087
Pertuzumab +
trastuzumab + [ | 17.31 [ |

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life

year.

B.3.7.2 Modified base case results

The introduction of trastuzumab biosimilars to the UK market is expected to have a sizable
impact on the cost-effectiveness of pertuzumab + trastuzumab + chemotherapy vs trastuzumab
+ chemotherapy. The base case results presented in Table 50 have been generated assuming
that trastuzumab biosimilars are not yet available in the UK. Therefore, the results presented
above are reflective of the UK market at the time of submission.

Trastuzumab biosimilars are expected to become available in the UK in the near future.'?!
Consequently, the assumption surrounding no biosimilar usage is expected to be outdated
shortly after the submission of this analysis. To mitigate this situation, Roche has proactively
provided some additional results to illustrate the effect of biosimilar entry on the ICER of
pertuzumab + trastuzumab + chemotherapy vs trastuzumab + chemotherapy — see below.
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At the time of writing, both the price and market share of trastuzumab biosimilars are unknown.
The two-way table below (Table 51) shows the corresponding ICERs when assuming various
biosimilar price and market share combinations.

At the time of the appraisal guidance publication (within 90 days following the EMA approval of
pertuzumab in the adjuvant setting), trastuzumab biosimilars are expected to have a market
share between 40%—60% and a net price that is in between a 50% and 70% discount on the
branded trastuzumab list price. These estimated ranges have been derived through a composite
of competitive intelligence, previous technology appraisals in which Roche has been involved
and engagement with NHS England.

Roche appreciates that these parameters are currently associated with a high amount of
uncertainty and are expected to evolve over time. Nevertheless, it is believed important to
present the potential impact that these assumptions will have on the cost-effectiveness of
pertuzumab in the adjuvant eBC setting.

Table 51. Biosimilar price and market share impact on base case cost-effectiveness
results (node-positive population)

Trastuzumab biosimilar discount compared to branded trastuzumab list price

0% 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%

0% |(£34,087(£34,087|£34,087|£34,087|£34,087|£34,087|£34,087|£34,087|£34,087|£34,087 |£34,087

10% |£35,031|£34,714 |£34,398£34,081|£33,764|£33,447|£33,130|£32,814|£32,497|£32,180|£31,863

20% |£35,976|£35,342|£34,709|£34,075|£33,441|£32,808|£32,174|£31,540|£30,907|£30,273|£29,640

30% |£36,921|£35,970|£35,020(£34,069(£33,119|£32,168|£31,218|£30,267|£29,317 |£28,367 |£27,416

40% [£37,865|£36,598|£35,331|£34,063|£32,796 |£31,529|£30,262 |£28,994 (£27,727 |£26,460|£25,193

50% (£38,810(£37,226|£35,642|£34,058|£32,474|£30,890(£29,305|£27,721|£26,137 |£24,553 |£22,969

60% |£39,755|£37,854|£35,953|£34,052(£32,151 |£30,250|£28,349|£26,448|£24,547 |£22,646 |£20,746

70% (£40,699|£38,482|£36,264|£34,046|£31,828|£29,611|£27,393|£25,175|£22,957|£20,740|£18,522

80% (£41,644|£39,109|£36,575|£34,040|£31,506|£28,971|£26,437|£23,902|£21,368|£18,833|£16,299

Trastuzumab biosimilar market share (%)

90% |£42,589|£39,737|£36,886|£34,035|£31,183|£28,332|£25,480|£22,629|£19,778|£16,926|£14,075

100%|£43,533|£40,365|£37,197|£34,029|£30,861|£27,692|£24,524 |£21,356 (£18,188|£15,020 |£11,852

Footnote: Blue shaded area 