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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The submission covers the technology’s full marketing authorisation for this indication. A

summary of the decision problem for this appraisal is described in Table 1.

Table 1: The decision problem

» pathological complete
response

« event-free survival

+ adverse effects of
treatment

* health-related quality of
life

* pathological complete
response

- event-free survival

« adverse effects of
treatment

* health-related quality
of life

Final scope issued by | Decision problem | Rationale if
NICE addressed in the | different from
company submission | the final NICE

scope

Population Adults with previously | Adults  with  locally | Wording to reflect
untreated locally | advanced, licence wording
advanced, inflammatory, or early
nonmetastatic triple- | stage triple-negative
negative breast cancer. | breast cancer at high

risk of recurrence

Intervention Pembrolizumab in | Pembrolizumab in | N/A.
combination with | combination with
standard standard
neoadjuvant neoadjuvant
chemotherapy followed | chemotherapy followed
by adjuvant by adjuvant
pembrolizumab. pembrolizumab.

Comparator(s) | Standard Carboplatin + paclitaxel | To reflect
neoadjuvant/adjuvant follow by | KEYNOTE-522
therapy without doxorubicin/epirubicin + | and clinical
Pembrolizumab. cyclophosamide expert  opinion

(neoadjuvant phase | which notes that
only)  followed by | after neoadjuvant
placebo monotherapy | chemotherapy
(adjuvant phase). patients do not
receive additional
adjuvant
chemotherapy in
England.
Outcomes * overall survival * overall survival N/A.
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B.1.2 Description of the technology being appraised

The draft summary of product characteristics (SmPC) has been included in Appendix C; the

Europe Public Assessment Report was not available at the time of the submission. The

technology being appraised, pembrolizumab, is described in below.

Table 2: Technology being appraised

UK approved name and
brand name

Pembrolizumab (KEYTRUDA®)

Mechanism of action

Pembrolizumab (KEYTRUDA®) is a monoclonal
antibody (mAb) of the IgG4/kappa isotype designed to
exert dual ligand blockade of the PD-1 pathway by
directly blocking the interaction between PD-1 and its
ligands, PD-L1 and PD-L2 which appear on antigen-
presenting or tumour cells. By binding to the PD-1
receptor and blocking the interaction with the receptor
ligands, pembrolizumab releases the PD-1 pathway-
mediated inhibition of the immune response and
reactivates both tumour-specific cytotoxic T lymphocytes
in the tumour microenvironment and anti-tumour
immunity [1].

Marketing authorisation

Pembrolizumab was granted marketing authorisation in
July 2015 by the European Medicines Agency, covering
all European markets including the UK [2].

Indications and any
restriction(s) as described in
the summary of product
characteristics (SmPC)

¢ KEYTRUDA as monotherapy is indicated for the
treatment of advanced (unresectable or
metastatic) melanoma in adults.

e KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
NSCLC in adults whose tumours express PD-L1
with a 21% TPS and who have received at least
one prior chemotherapy regimen. Patients with
EGFR or ALK positive tumour mutations should
also have received targeted therapy before
receiving KEYTRUDA.

e KEYTRUDA as monotherapy is indicated for the
first-line treatment of metastatic non-small cell
lung carcinoma (NSCLC) in adults whose
tumours express PD-L1 with a 250% tumour
proportion score (TPS) with no EGFR or ALK
positive tumour mutations.

e KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
urothelial carcinoma in adults who have received
prior platinum-containing chemotherapy.

e KEYTRUDA as monotherapy is indicated for the
treatment of adult patients with relapsed or
refractory classical Hodgkin lymphoma (cHL)
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who have failed autologous stem cell transplant
(ASCT) and brentuximab vedotin (BV), or who
are transplant-ineligible and have failed BV.

KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
urothelial carcinoma in adults who are not eligible
for cisplatin-containing chemotherapy and whose
tumours express PD-L1 with a combined positive
score (CPS)210.

KEYTRUDA, in combination with pemetrexed
and platinum chemotherapy, is indicated for the
first-line treatment of metastatic non-squamous
NSCLC in adults whose tumours have no EGFR
or ALK positive mutations.

KEYTRUDA, as monotherapy for the adjuvant
treatment of adults with stage Ill melanoma and
lymph node involvement who have undergone
complete resection.

KEYTRUDA, in combination with carboplatin and
wither paclitaxel or nab-paclitaxel, for the first-
line treatment of metastatic squamous NSCLC in
adults.

KEYTRUDA, in combination with pemetrexed
and platinum chemotherapy, for the first-line
treatment of metastatic non-squamous non-small
cell lung carcinoma (NSCLC) in adults whose
tumours have no EGFR or ALK positive
mutations.

KEYTRUDA, as monotherapy or in combination
with platinum and fluorouracil chemotherapy, for
the first-line treatment of metastatic or
unresectable recurrent head and neck squamous
cell carcinoma (HNSCC) in adults whose
tumours express programmed cell death ligand-
1 (PD-L1) with a combined positive score
(CPS)=1.

KEYTRUDA, in combination with axitinib, for the
first-line treatment of advanced renal cell
carcinoma in adults.

KEYTRUDA as monotherapy is indicated for the
first-line treatment of metastatic microsatellite
instability-high  (MSI-H) or mismatch repair
deficient (dAMMR) colorectal cancer in adults.

KEYTRUDA, in combination with platinum and
fluoropyrimidine based chemotherapy, is
indicated for the first-line treatment of patients
with locally advanced unresectable or metastatic
carcinoma of the oesophagus or HER-2 negative
gastroesophageal junction adenocarcinoma in

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant

treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 12 of 151




Confidential

adults whose tumours express PD-L1 with a CPS
210

e KEYTRUDA, in combination with chemotherapy,
is indicated for the treatment of locally recurrent
unresectable or metastatic triple-negative breast
cancer in adults whose tumours express PD-L1
with a CPS = 10 and who have not received prior
chemotherapy for metastatic disease

Method of administration and
dosage

Neo-adjuvant phase

Pembrolizumab 200mg IV on day 1 of each 21 day cycle

(Q3W) for 8 cycles plus

e Cycles 1- 4: Carboplatin AUC 5 day Q3W (or AUC
1.5 weekly) + paclitaxel 80mg/m? QW

e Cycles 5 to 8: Doxorubicin 60mg/m? Q3W or
epirubicin 90mg/m? and cyclophosamide 600mg/m?
Q3w

Adjuvant phase
Pembrolizumab 200mg Q3W for 9 cycles.

Total pembrolizumab cycles across neoadjuvant +
adjuvant phase = 17 Q3W infusions.

Additional tests or
investigations

None

List price and average cost of
a course of treatment

The list price of pembrolizumab is £2,630 per 100mg
vial, the cost of a single administration being £5,260.
Based on the KEYNOTE-522 trial, the mean number of
pembrolizumab administrations received was [}
combined across the neo-adjuvant and adjuvant phases.
Therefore the average list price drug acquisition cost per
treatment for pembrolizumab is (not adjusted for
relative dose intensity).

Patient access scheme (if
applicable)

A patient access scheme (PAS) has been arranged with
NHS England, with a simple discount in place of [},
therefore 200mg administration of pembrolizumab will
cost £}l (or Sl per 100mg vial). Therefore the
mean combined cost of pembrolizumab across the neo-
adjuvant and adjuvant phases is [} (not adjusted for
relative_dose intensity which is included in the cost-
effectiveness analysis).
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B.1.3 Health condition and position of the technology in the
treatment pathway

B.1.3.1 Triple Negative Breast Cancer: An overview

Triple negative breast cancer (TNBC) is a subtype of breast cancer, characterised by a lack
of oestrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor
receptor 2 (HER-2) expression. Early breast cancers are defined as those at stages 1 and 2
and locally advanced at stage 3 [3]. Approximately 15 to 20% of breast cancers diagnosed
across the globe are TNBC. These disproportionately occur in younger, black women and
those with Breast Cancer (BRCA) 1 and 2 mutations [4]. It has been described as constituting
“a heterogenous group of malignancies that are often aggressive with a poor prognosis” [5].
TNBC is disproportionately associated with early recurrences, particularly in the first 5 years
of diagnosis and the most common sites of recurrence for TNBC are distant, mainly lung, brain

and liver [7].

Patients with TNBC are more likely to have grade 3 tumours and larger tumour size compared
with those with other breast cancers [7]. Higher incidence of visceral metastases is observed
in TNBC which can lead to a poorer prognosis [8] [9]. The five-year overall survival (OS) for
patients diagnosed with TNBC in a London population was found to be between 59%-77%

depending on factors such as stage and treatment received [10].
TNBC Treatment

Early stage breast cancer can be treated with surgery and/or radiotherapy, the outcomes of
which can be improved with systemic anti-cancer treatment. Neoadjuvant therapy can lead to
a pathological complete response (pCR), which is associated with improved OS compared to
those with residual disease [11]. The most commonly used definitions of pCR are ypTO/Tis
(absence of invasive cancer in the breast), ypTO/Tis ypNO (absence of invasive cancer in the
breast and axillary nodes), and ypTO ypNO (absence of invasive and in situ cancer in the breast

and axillary nodes) [12]

The goal of neoadjuvant systemic therapy is to improve surgical outcomes: allowing for a
smaller surgical resection volume, to potentially render inoperable tumors operable, and to
improve the pCR rate [13-15]. A systematic literature review, which analysed 12 international
trials with 11,955 breast cancer patients, found the association between pCR and long-term

outcomes to be strong in people with TNBC [13].
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Currently, there is a need for neoadjuvant / adjuvant therapies that improve long-term survival
outcomes e.g. EFS and OS for patients with high-risk, early-stage TNBC (high risk referring
to the increased risk of distant disease recurrence and death) [12]. The aim of adjuvant therapy
is to prevent recurrence following resection of the tumour. However, there are limited treatment
options for patients with residual TNBC. At the time that the KEYNOTE-522 study was
developed, radiation therapy was the only adjuvant treatment option, if clinically indicated, for
patients who received chemotherapy prior to surgery. Following the initiation of KEYNOTE-

522, capecitabine results were published [16] [17].
B.1.3.2 England Clinical care pathway

In England there were 48,030 breast cancer cases registered in 2018 [18], which gives an
estimated range of TNBC cases of 7,205 to 9,606 (15-20%), of which 95% [19] are early
TNBC.

Since 1988, a breast screening programme has been conducted by NHS England [20] with
the aim to “reduce mortality by detecting breast cancer at an early stage when there is a better

chance of successful treatment” [21].

The European Society of Medical Oncology (ESMO) clinical practice guidelines recommend
patients with TNBC should generally receive chemotherapy in the neoadjuvant setting with

sequential anthracyclines plus taxanes with or without platinum [22].

The NICE guidelines for early and locally advanced breast cancer (NG101) recommend
“people with triple-negative invasive breast cancer, consider a neoadjuvant chemotherapy

regimen that contains both a platinum and an anthracycline” [23].

The results from CREATE-X ftrial, investigating adjuvant capecitabine for breast cancer, were
published in June 2017, after the searches for NG101 was completed (30" January 2017) and
the initiation of KEYNOTE-522 [17]. Local cancer guidelines do not recommend capecitabine
in patients with TNBC who have had carboplatin containing chemotherapy [24]. UK clinical
experts confirm that the use of adjuvant capecitabine is limited in the UK setting and that the

survival benefits associated with it are small [25].

Clinical experts have informed MSD the treatments used in KEYNOTE-522 reflects the current
standard of care for neoadjuvant and adjuvant treatment of TNBC where both phases are

used. Figure 1 shows the current and proposed treatment pathway.
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Figure 1: Current and proposed pathway for treatment of early TNBC

doxorubicin
carboplatin + [epirubicin + No further
Current paclitaxel Followed by cyclophosamide Surgery chemotherapy
doxorubicin/
carboplatin + epirubicin +
Proposed paclitaxel + Followed by cyclophosamide + Surgery Pembrolizumab
pembrolizumab pembrolizumab
Neoadjuvant phase Adjuvant phase

B.1.4 Equality considerations

MSD does not envisage any equality issues with the use of pembrolizumab in combination
with chemotherapy for neoadjuvant and adjuvant treatment of untreated locally advanced non-

metastatic triple negative breast cancer.
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B.2 Clinical effectiveness

Key points

TNBC is an aggressive cancer which is disproportionately associated with early recurrences,

particularly in the first 5 years of diagnosis and the most common sites of recurrence for TNBC are

distant, mainly lung, brain and liver

- Recurrent disease is clinically complex to manage and is associated with poor survival
outcomes

Neo-adjuvant chemotherapy followed by surgery can improve patient survival outcomes [Event Free
Survival (EFS) and Overall Survival (OS)] by preventing or delaying disease recurrence which is
associated with poor long term survival outcomes.

KEYNOTE-522 is a Phase lll pivotal RCT investigating the efficacy of Pembrolizumab plus
chemotherapy vs chemotherapy as neoadjuvant therapy followed by pembrolizumab vs placebo as
adjuvant therapy in participants with locally advanced, inflammatory, or early-stage triple-negative
breast cancer at high risk of recurrence.

e The latest data from the |1A4 database lock are used to inform the submission (23 March 2021).
The median follow up was 37.8 months.

Study primary outcomes include pathological Complete Response (pCR) using the definition of

ypTO/Tis ypNO (assessed by the local pathologist at the time of definitive surgery) and to evaluate

the EFS (by investigator) in participants with locally advanced TNBC.

- pCR by (ypTO/Tis ypNO): 7.5 (1.6, 13.4)

- 42-month EFS rate for Pembrolizumab compared with the placebo arm was: 83.5% (95% CI:
80.5%-86.0%) vs. 74.9% (95% CI: 69.8%-79.2%).

- EFS HR=0.63 (95% CI: 0.48, 0.82) representing a 37% reduction in the risk of disease
progression precluding definitive surgery, recurrence, second primary malignancy, or death.

Study secondary objectives included the assessment of OS in participants with locally advanced
TNBC.

- 0OS remains immature (JJlij of information fraction accrued; final L.

- A positive trend in OS favoring the pembrolizumab arm: OS HR = 0.72 (95% CI: 0.51, 1.02)

Pembrolizumab plus chemotherapy followed by pembrolizumab monotherapy has an acceptable
tolerability profile which is consistent with the known safety profile of the therapies administered.

HRQoL scores of patients did not decrease with the addition of pembrolizumab to chemotherapy

followed by pembrolizumab monotherapy.

- Compared to the current standard of care neoadjuvant chemotherapies, the use of an effective

- and tolerable treatment that extends the EFS can be expected to have a positive impact on
patient's HRQoL

Pembrolizumab plus chemotherapy followed by pembrolizumab monotherapy is an innovative,
effective, and well tolerated treatment option for locally advanced, inflammatory, or early stage triple-
negative breast cancer at high risk of recurrence.

B.2.1 Identification and selection of relevant studies

See Appendix D for full details of the process and methods used to identify and select the

clinical evidence relevant to the technology being appraised. The only relevant study identified
by the systematic literature review (SLR) was KEYNOTE-522.
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B.2.2

List of relevant clinical effectiveness evidence

Table 3: Clinical effectiveness evidence

Study

KEYNOTE-522: Study of Pembrolizumab (MK-3475) Plus
Chemotherapy vs Placebo Plus Chemotherapy as
Neoadjuvant Therapy and Pembrolizumab vs Placebo as
Adjuvant Therapy in Participants With Triple Negative Breast
Cancer [26]

Study design

Phase Il randomised, double blind.

Population

Patients with untreated newly diagnosed, locally advanced,
centrally confirmed TNBC and have an Eastern Cooperative
Oncology Group (ECOG) performance status of 0 or 1.

Intervention(s)

Pembrolizumab plus chemotherapy in the neoadjuvant phase
followed by monotherapy pembrolizumab in the adjuvant
phase.

Comparator(s)

Placebo plus chemotherapy in the neoadjuvant phase
followed by monotherapy placebo in the adjuvant phase

Indicate if trial supports
application for
marketing authorisation

Yes Y Indicate if trial used in | Yes Y

the economic model
No No

Rationale for use/non-
use in the model

KEYNOTE-522 is the pivotal trial in this indication

Reported outcomes
specified in the decision
problem

Pathological complete response (pCR)
Event free survival (EFS)

Adverse events

Overall survival (OS)

Health related quality of life

Bolded outcomes are included in the economic model
KEYNOTE-522 OS data is included in scenario analysis.

All other reported

e Patient reported outcomes (PRO)

outcomes e Time on treatment
Bolded outcomes are included in the economic model
B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

2.3.1 KEYNOTE-522 trial design [27]
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+——— Neoadjuvant Phase ———<«— Adjuvant Phase ——
Neoadjuvant Neoadjuvant
Treatment 1 Treatment 2

(cycles 1-4; 12 wk) (cycles 5-8; 12 wk)

Adjuvant Treatment
(cycles 1-9; 27 wk)

Doxo or Epi®+
Key Eligibility Criteria ) Cyclophosphamidef
* Age 218 years

* Newly diagnosed TNBC of either
Tlc N1-2 or T2-4 NO-2

* ECOGP50-1

Pembrolizumab 200 mg Q3W

Pembrolizumab 200 mg Q3W

Tissue sample for PD-L1 Cll'llopllﬂll' . HERT
. : Paclitaxel® Cyclophosphamidef

assessment?

Placebo

Placebo

Stratification Factors:

+ Nodal status (+vs =) 3 .
+ Tumor size (T1/T2 vs T3/T4) Dual P”"‘ar_" Endpoints _
= Carboplatin schedule (QW vs Q3W) * Pathological Complete Response (pCR) (ypTO/Tis

ypNO) assessed by blinded local pathologist
* Event-Free Survival (EFS) assessed by investigator

* Must consist of at least 2 separate tumor cores from the primary tumor; ® Carboplatin dose was AUC 5 Q3W or AUC 1.5 QW;
« Paclitaxel dose was 80 mg/m? QW; ¥ Doxorubicin dose was 60 mg/m? Q3W; * Epirubicin dose was 90 mg/m? Q3W; * Cyclophosphamide dose was 600 mg/m? Q3W.

Eligibility criteria

Subiject inclusion criteria

Male and female subjects aged 18 and older who:

o Have centrally confirmed TNBC, as defined by the most recent ASCO/CAP guidelines.

o Have previously untreated locally advanced non-metastatic (M0) TNBC defined as the
following combined primary tumour (T) and regional lymph node (N) staging per AJCC
staging criteria for breast cancer staging criteria as assessed by the investigator based on

radiological and/or clinical assessment:

o T1c, N1-N2
o T2, NO-N2
o T3, NO-N2

o T4a-d, NO-N2
o These TNM statuses partly equate to stage 2A, 2B and 3A

e Provide a core needle biopsy consisting of at least 2 separate tumor cores from the primary
tumor at screening to the central laboratory.

o Have ECOG performance status of 0 or 1 performed within 10 days of treatment initiation.

o Demonstrate adequate organ function within 10 days of treatment initiation.

o Hauve left ventricular ejection fraction (LVEF) of 250% or 2 institution lower limit of normal
(LLN) as assessed by echocardiogram (ECHO) or multigated acquisition (MUGA) scan
performed at screening.

e Males and female subjects of childbearing potential must be willing to use an adequate
method of contraception as outlined in the protocol.
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Subject exclusion criteria

Subjects were excluded from participating in the trial if they:

Had a history of invasive malignancy <5 years prior to signing informed consent except
for adequately treated basal cell or squamous cell skin cancer or in situ cervical cancer.
Had received prior chemotherapy, targeted therapy, and radiation therapy within the past
12 months.
Had received prior therapy with an anti-PD-1, anti-PD-L1, or anti-PD-L2 agent or with an
agent directed to another co-inhibitory T-cell receptor (e.g., CTLA-4, OX-40, CD137) or
has previously participated in MK-3475 clinical trials.
Were participating in or had participated in an interventional clinical trial with an
investigational compound or device within 4 weeks of the first dose of treatment in this
current trial.
Had received a live vaccine within 30 days of the first dose of study treatment.
Had an active autoimmune disease that has required systemic treatment in past 2 years
(i.e., with use of disease modifying agents, corticosteroids or immunosuppressive drugs).
Replacement therapy (e.g., thyroxine, insulin, or physiologic corticosteroid replacement
therapy for adrenal or pituitary insufficiency) is not considered a form of systemic
treatment.
Had a diagnosis of immunodeficiency or is receiving systemic steroid therapy or any other
form of immunosuppressive therapy within 7 days prior to the first dose of trial treatment.
Had a known history of Human Immunodeficiency Virus (HIV)
Had known active Hepatitis B or Hepatitis C.
Had a history of (non-infectious) pneumonitis that required steroids or current
pneumonitis.
Had an active infection requiring systemic therapy.
Had significant cardiovascular disease, such as:

o History of myocardial infarction, acute coronary syndrome or coronary

angioplasty/stenting/bypass grafting within the last 6 months
o Congestive heart failure (CHF) New York Heart Association (NYHA) Class II-
IV or history of CHF NYHA class Ill or IV

Had a history or current evidence of any condition, therapy, lab abnormality or other
circumstance that might expose the subject to risk by participating in the trial, confound
the results of the trial, or interfere with the subject’s participation for the full duration of the

trial.
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¢ Had known psychiatric or substance abuse disorders that would interfere with cooperation
with the requirements of the trial.

o Were pregnant or breastfeeding, or expecting to conceive children within the projected
duration of the trial, starting with the screening visit through 12 months after the last dose
of trial treatment for subjects who have received cyclophosphamide, and for 6 months
after the last dose of study medication for subjects who have not.

¢ Had a known hypersensitivity to the components of the study therapy or its analogues.

¢ Had a known history of active TB (Bacillus Tuberculosis)

Settings and locations where data were collected

The study was conducted at 177 centres in 21 countries which randomised at least one
participant to receive interventional treatment. There were 54 sites within Europe and of these,
six where in the United Kingdom. A total of 434 patients were enrolled in Europe of which 40
were from the UK. All treatments were administered in secondary care setting on an outpatient

basis.

Trial drugs and concomitant medication

Trial drugs

All drugs are administered by intravenous infusion [9].
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Table 4: Trial treatments

Pembrolizumab

Day 1 every 3
weeks (Q3W)

Treatment Regimen Duration of | Use in study
treatment
Neoadjuvant phase
200mg 8 cycles (24 weeks) | Experimental arm

only

Epirubicin +
cyclophosamide

Q3w

Cyclophosamide

600mg/m? Day 1
Q3W

12 weeks (cycle 5-9)

Carboplatin Day 1 every week | 12 weeks (cycle 1-4) | Experimental and
(Q1W) comparator arm
area under the
curve (AUC) 1.5
Carboplatin  + or
paclitaxel Day 1 every 3
weeks (Q3W)
AUC 5
Paclitaxel Day 1 Q1W
80mg/m?
Doxorubicin 60mg/m? Day 1 | 12 weeks (cycle 5-9) | Experimental and
Doxorubicin  or Q3w comparator arm
Epirubicin 90mg/m? Day 1 | 12 weeks (cycle 5-9)

Placebo (normal saline or dextrose)

Day 1 Q3W

8 cycles (24 weeks)

Comparator arm
only

Adjuvant phase

Pembrolizumab

200mg
Day 1 Q3W

9 cycles (27 weeks)

Experimental arm

Placebo (normal saline or dextrose)

Day 1 Q3W

9 cycles (27 weeks)

Comparator arm

Abbreviations: AUC: Area Under the Curve, Q3W: every 3 weeks, Q1W: weekly

Acceptable concomitant medications

All treatments that the investigator considered necessary for a subject’s welfare could be

administered at the discretion of the investigator in keeping with the community standards of

medical care. All concomitant medication were to be recorded on the case report form (CRF)

including all prescription, over-the-counter (OTC), herbal supplements, and IV medications

and fluids. If changes occur during the trial period, documentation of drug dosage, frequency,

route, and date may also be included on the CRF.

All prior medications received within 30 days before the screening visit, and all new

concomitant medications given from the screening visit through the Adjuvant Phase safety

follow-up visit were to be recorded. After the Adjuvant Phase safety follow-up visit, all
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medications administered for the treatment of serious adverse events (SAEs) and events of

clinical interest (ECIs) were recorded as per the study protocol.

Prohibited concomitant medications

Subjects were prohibited from receiving the following therapies from the time of screening until

completion of all study therapy:

o Immunotherapy not specified in the protocol

o Chemotherapy not specified in the protocol

¢ Investigational agents not specified in the protocol

o Radiation therapy except as described in the protocol.

o Post-operative radiation therapy is acceptable according to the standard of
care, as applicable.

e Live vaccines within 30 days prior to the first dose of trial treatment and while
participating in the trial.

e Glucocorticoids for any purpose other than to modulate symptoms from an irAE of
suspected immunologic aetiology or for use as a pre-medication for chemotherapeutic
agents specified in the protocol. Inhaled steroids were allowed for management of
asthma. Use of prophylactic corticosteroids to avoid allergic reactions (eg, to IV

contrast dye) were permitted.

The subject exclusion Criteria mentioned previously describes other prior medications

prohibited for trial enrolment.

Outcomes used in the economic model or specified in the scope, including primary
outcomes

EFS from KEYNOTE-522 has been used in the economic model along with adverse events
and health related quality of life (please refer to section B.3.2). Overall survival outcomes are
explored in scenario analysis.

KEYNOTE-522 primary and secondary objectives were pre-specified and are as follows:

Primary obijectives:

1. To evaluate the rate of pCR using the definition of ypTO/Tis ypNO (i.e., no invasive
residual in breast or nodes; non-invasive breast residuals allowed) as assessed by the
local pathologist at the time of definitive surgery in participants with locally advanced
TNBC.
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2.

To evaluate the EFS as assessed by investigator in participants with locally advanced
TNBC.

pCR was defined as pCR rate (ypTO/Tis ypNO) is defined as the proportion of participants

without residual invasive cancer on haematoxylin and eosin (H&E) evaluation of the complete

resected breast specimen and all sampled regional lymph nodes following completion of

neoadjuvant systemic therapy by AJCC staging criteria assessed by the local pathologist at

the time of definitive surgery

EFS was defined as the time from randomisation to the first occurrence of any of the following

events: progression of disease that precludes definitive surgery, local or distant recurrence,

second primary malignancy, or death due to any cause.

Secondary Objectives:

1.
2.

To evaluate overall survival in participants with locally advanced TNBC tumours.

To evaluate the rate of pCR using an alternative definition, ypTO ypNO (i.e. no invasive
or non-invasive residual in breast or nodes) as assessed by the local pathologist at the
time of definitive surgery in participants with locally advanced TNBC and in individuals
with programmed death ligand 1 (PD-L1) positive tumours combined positive score
(CPS) 1.

To evaluate the rate of pCR using the definition of (ypTO/Tis ypNO) (no invasive
residual in breast or nodes; non-invasive breast residuals allowed) as assessed by the
local pathologist at the time of definitive surgery in individuals with PD-L1 tumours CPS
21,

To evaluate the EFS as assessed by investigator in individuals with PD-L1 tumours
CPS 21.

To evaluate the rate of pCR using an alternative definition, ypTO/Tis (ie, absence of
invasive cancer in the breast irrespective of ductal carcinoma in situ or nodal
involvement) as assessed by the local pathologist at the time of definitive surgery in
participants with locally advanced TNBC and in individuals with PD-L1 tumours CPS
21,

To evaluate OS in individuals with PD-L1 tumours CPS 21.

To determine the safety and tolerability of pembrolizumab in combination with
neoadjuvant chemotherapy and pembrolizumab as adjuvant therapy in locally

advanced TNBC participants, within and across the neoadjuvant and adjuvant phases.
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8. To evaluate health-related quality-of-life (HRQoL) assessments in TNBC participants
and in participants with PD-L1 tumours CPS 21 using the European Organisation for
Research and Treatment of Cancer (EORTC) QoL Core 30 (QLQC30) and EORTC
Breast Cancer—Specific QoL Questionnaire (QLQ-BR23) within and across the
neoadjuvant and adjuvant treatment phases.

OS is defined as the time from randomisation to death due to any cause.

pCR rate (ypTO ypNO) is defined as the proportion of participants without residual invasive and
in situ cancer on H&E evaluation of the complete resected breast specimen and all sampled
regional lymph nodes following completion of neoadjuvant systemic therapy by AJCC staging

criteria assessed by the local pathologist at the time of definitive surgery.

pCR rate (ypTO/Tis) is defined as the proportion of participants without invasive cancer in the
breast irrespective of ductal carcinoma in situ or nodal involvement following completion of
neoadjuvant systemic therapy by AJCC staging criteria assessed by the local pathologist at

the time of definitive surgery.
Results of secondary objectives 2 to 6 are available in in Appendix D.1.5

Exploratory objectives

1. To evaluate the association between pCR and the ORR using RECIST 1.1 as
assessed by central radiology review after Treatment 1 (neoadjuvant phase) or at the
time of surgery.

2. To evaluate distant recurrence free survival (DRFS) post-surgery as assessed by
investigator in participants with locally advanced TNBC and in individuals with PD-L1
tumours CPS 21.

3. To characterize health utilities in participants with locally advanced TNBC and in
participants with PD-L1 tumors CPS 21 using the EuroQol-5 EQ-5D- 5L™,

4. To evaluate the rate of breast conserving surgery (BCS) at the time of definitive surgery
in participants with locally advanced TNBC and in individuals with PD-L1 tumours CPS
21.

5. To identify molecular (genomic, metabolic and/or proteomic) biomarkers that may be
indicative of clinical response/resistance, safety, pharmacodynamics activity, and/or
the mechanism of action of pembrolizumab and other treatments.

6. To evaluate the association between pCR and the ORR using MRI FTV as assessed
by central radiology review after Treatment 1 (neoadjuvant phase) and at the time of

surgery.
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7. To evaluate Residual Cancer Burden (RCB) as assessed by the local pathologist at
the time of definitive surgery in participants with locally advanced TNBC
8. To correlate extent of Tumour infiltrating lymphocytes (TILs) with pCR rate and EFS.

Results for exploratory objectives 1, 2 and 4 are available in Appendix D.1.5.

Participant baseline characteristics KEYNOTE-522

Table 5: Participant characteristics ITT

Pembrolizumab Placebo + Total
+ chemotherapy
chemotherapy / /Placebo
Pembrolizumab
n (%) n (%) n (%)
Participants in population 784 390 1,174
Sex
Male 1 (0.1) 0 (0.0) 1 (0.1)
Female 783 (99.9) 390 (100.0) 1,173 (99.9)
Age (Years)
<65 700 (89.3) 342 (87.7) 1,042 (88.8)
>=65 84 (10.7) 48 (12.3) 132 (11.2)
Mean 49.2 491 491
SD 11.8 11.9 11.8
Median 49.0 48.0 49.0
Range 22 to 80 24to 79 22 to 80
Race
American Indian Or Alaska 14 (1.8) 7 (1.8) 21 (1.8)
Native
Asian 149 (19.0) 89 (22.8) 238 (20.3)
Black Or African American 38 (4.8) 15 (3.8) 53 (4.5)
Multiple 13 1.7) 6 (1.5) 19 (1.6)
American Indian Or Alaska 0 (0.0) 1 (0.3) 1 (0.1)
Native Black Or African
American
American Indian Or Alaska
Native Black Or African 2 (0.3) 1 (0.3) 3 (0.3)
American White
American Indian Or Alaska
Native White 7 (0.9) 2 (0.5) 9 (0.8)
Black Or African American
White 3 (0.4) 2 (0.5) 5 (0.4)
White Asian 1 (0.1) 0 (0.0) 1 (0.1)
Native Hawaiian Or Other 1 (0.1) 0 (0.0) 1 (0.1)
Pacific Islander
White 504 (64.3) 242 (62.1) 746 (63.5)
Missing 65 (8.3) 31 (7.9) 96 (8.2)
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Geographic Region

North America 166 (21.2) 78 (20.0) 244 (20.8)

Europe 388 (49.5) 180 (46.2) 568 (48.4)

Australia 23 (2.9) 16 4.1) 39 (3.3)

Asia 166 (21.2) 91 (23.3) 257 (21.9)

Rest of World 41 (5.2) 25 (6.4) 66 (5.6)
ECOG PS

0 678 (86.5) 341 (87.4) 1,019 (86.8)

1 106 (13.5) 49 (12.6) 155 (13.2)
Baseline Lactate Dehydrogenase (LDH)

<=ULN 631 (80.5) 309 (79.2) 940 (80.1)

> ULN 149 (19.0) 80 (20.5) 229 (19.5)

Missing 4 (0.5) 1 (0.3) 5 (0.4)
Menopausal Status

Pre-menopausal 438 (55.9) 221 (56.7) 659 (56.1)

Post-menopausal 345 (44.0) 169 (43.3) 514 (43.8)

Missing 1 (0.1) 0 (0.0) 1 (0.1)
Choice of Carboplatin (Planned)

Carboplatin (Cb) Q3W 335 (42.7) 167 (42.8) 502 (42.8)

Carboplatin (Cb) Weekly 449 (57.3) 223 (57.2) 672 (57.2)
Primary Tumor (Planned)

Tumor Size T1/T2 580 (74.0) 290 (74.4) 870 (74.1)

Tumor Size T3/T4 204 (26.0) 100 (25.6) 304 (25.9)
Nodal Involvement (Planned)

Nodal Status Positive 405 (51.7) 200 (51.3) 605 (51.5)

Nodal Status Negative 379 (48.3) 190 (48.7) 569 (48.5)
Metastases

MO 784 (100.0) 390 (100.0) 1,174 (100.0)
Overall Stage

Stage | 0 (0.0) 1 (0.3) 1 (0.1)

Stage Il 590 (75.3) 291 (74.6) 881 (75.0)

Stage lll 194 (24.7) 98 (25.1) 292 (24.9)
PD-L1 CPS 1 Cutoff

PD-L1 CPS >= 1 656 (83.7) 317 (81.3) 973 (82.9)

PD-L1 CPS < 1 128 (16.3) 69 (17.7) 197 (16.8)

Unknown 0 (0.0) 4 (1.0) 4 (0.3)
PD-L1 CPS 10 Cutoff

PD-L1 CPS >=10 393 (50.1) 177 (45.4) 570 (48.6)

PD-L1 CPS <10 391 (49.9) 209 (53.6) 600 (51.1)

Unknown 0 (0.0) 4 (1.0) 4 (0.3)
PD-L1 CPS 20 Cutoff

PD-L1 CPS >=20 247 (31.5) 121 (31.0) 368 (31.3)

PD-L1 CPS <20 537 (68.5) 265 (67.9) 802 (68.3)
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Unknown 0 (0.0) \ 4 (1.0) \ 4 (0.3)
HER2 Status
0-1+ by IHC 595 (75.9) 286 (73.3) 881 (75.0)
2+ by IHC (but FISH-) 188 (24.0) 104 (26.7) 292 (24.9)
Missing 1 (0.1) 0 (0.0) 1 (0.1)
Missing values in Race and Ethnicity are mainly because France is not permitted to report this
information.
The missing value in Menopausal Status is from one male participant.
The missing value in HER2 Status is from the participant with missing IHC, but FISH-.
Database Cutoff Date: 23MAR2021
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B.2.4 Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

Study design
overview

A phase Il randomised, double-blind study to evaluate
pembrolizumab plus chemotherapy vs placebo plus chemotherapy
as neoadjuvant therapy and pembrolizumab vs placebo as
adjuvant therapy for Triple Negative Breast Cancer.

Treatment assignment

Approximately 1150 subjects will be randomized (double-blind) in
a 2:1 ratio between 2 treatment arms:
1. Pembrolizumab plus chemotherapy as neoadjuvant
therapy and pembrolizumab as adjuvant therapy, or
2. Placebo plus chemotherapy as neoadjuvant therapy and
placebo as adjuvant therapy.
Stratification factors are as follows:
Nodal status (Positive vs. Negative)
Tumor size (T1/T2 vs. T3/T4)
Choice of Carboplatin: Q3W vs. Weekly

Analysis populations

Efficacy: Intention-to-Treat Population [28] Safety: All Subjects as
Treated (ASaT)

Primary endpoints

1. Pathological complete response (pCR) rate (ypTO/Tis

ypNO)
2. Event-free survival (EFS)

Statistical methods
for key efficacy
analyses

Treatment comparisons of the pCR rate (ypTO/Tis ypNO) will be
performed using the stratified Miettinen and Nurminen method.
Treatment comparisons for time-to-event endpoints such as EFS
and OS will be evaluated using a stratified log-rank test. The HR
will be estimated using a stratified Cox model.

Statistical methods
for key safety
analyses

The analysis of safety will follow a tiered approach. There are no
Tier 1 events for this study. Point estimates and 95% confidence
intervals [29] for between-treatment comparisons via the Miettinen
and Nurminen method will be provided for Tier 2 safety endpoints;
only point estimates by treatment group will be provided for Tier 3
safety endpoints.

Interim and final
analyses

Seven efficacy interim analyses (IAs) are planned. Results will be
reviewed by an external DMC
Efficacy Interim Analyses (lA)

e |A1:Atleast500 subjects have or would have completed
surgery after ~6 months neoadjuvant treatment and
enrollment is completed. It is estimated ~18 months after
the first subject is randomized.

Primary purpose: interim pCR(ypTO/Tis ypNO) analysis.

e 1A 2:~24 months after the first subject is randomized (The
timing of IA is calendar driven). It is estimated that ~93 EFS
events will have been observed and ~1000 subjects have
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or would have completed surgery after ~6 months
neoadjuvant treatment.

Primary purpose: interim EFS analysis and final pCR
(ypTO/Tis ypNO) analysis.

e |A 3: ~36 months after the first subject is randomized (The
timing of 1A is calendar driven). It is estimated that ~154
EFS events will have been observed.

Primary purpose: interim EFS analysis.

e |A 4: ~48 months after the first subject is randomized (The
timing of 1A is calendar driven). It is estimated that ~201
EFS events will have been observed.

Primary purpose: interim EFS analysis.

e |A 5: ~60 months after the first subject is randomized (The
timing of 1A is calendar driven). It is estimated that ~239
EFS events will have been observed.

Primary purpose: interim EFS analysis.

e |A 6: ~72 months after the first subject is randomized (The
timing of 1A is calendar driven). It is estimated that ~270
EFS events will have been observed.

Primary purpose: interim EFS analysis.

e |A 7: ~84 months after the first subject is randomized (The
timing of 1A is calendar driven). It is estimated that ~294
EFS events will have been observed.

Primary purpose: interim EFS analysis.

e Final analysis (FA): ~327 EFS events have been observed
(event driven). It is expected to occur at ~102 months after
the first subject is randomized.

Primary purpose: final EFS analysis.
OS will be tested only when the null hypothesis for EFS is rejected.

Multiplicity

The overall type-l| error rate over the 2 primary endpoints will be
strongly controlled at 2.5% (one-sided) with 0.5% allocated to the
pCR (ypTO/Tis ypNO) and 2.0% allocated to the EFS hypotheses.

The graphical approach of Maurer and Bretz will be applied to re-
allocate alpha among hypotheses for pCR(ypTO0/Tis ypNO), EFS,
and OS in subjects with locally advanced TNBC.

Group sequential methods will be used to allocate alpha between
the interim and final analyses for pCR(ypTO0/Tis ypNO), EFS and
OS in subjects with locally advanced TNBC.

Sample size and
power

The FA of the study is EFS event-driven and will be conducted after
approximately 327 EFS events have been observed. It may occur
at ~102 months after the first subject randomized. The planned
sample size is approximately 1150 subjects.
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1.

pCR (ypTO/Tis ypNO): the trial has an overall ~95% power
to detect a true pCR rate difference of 15 percentage points
(pembrolizumab + chemotherapy vs. placebo +
chemotherapy) at alpha = 0.5% (one-sided) with ~1000
subjects who have or would have completed surgery after
~6 months neoadjuvant treatment at 1A2.

EFS: the trial has an overall ~80% power at a one-sided
2.0% alpha level, if the true HR is 0.71.

OS: the trial has an overall ~79.7% power at a one-sided
2.0% alpha level, if the true HR is 0.70

The strategy for analysis of key efficacy endpoints is summarised in Table 6 while Table 7

summarises the censoring rules applied for analyses of EFS.

Table 6: Analysis strategy for key efficacy endpoints

Endpoint/Variable

Statistical Analysis Missing Data
Method? Population | Approach

Primary hypotheses

pCR (ypTO/Tis ypNO)

Subjects with relevant
datamissing are

ITT considered non-
responders

Stratified M & N
method*

EFS

Test: Stratified log-

with Efron’s tie

rank testEstimation:

Stratified Cox model Censored at last

ITT known alive and

handling method event free date

Secondary hypothesis

0sS

Test: Stratified log-

rank testEstimation:

Stratified Cox model TT Censored at last

with Efron’s tie known alive date

handling method

factors for analysis.

t For stratified analyses, the stratification factors used forrandomization will be used as stratification

T Miettinen and Nurminen method with strata weighting by sample size.
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Table 7: Censoring rules for primary and sensitivity analysis of EFS

before new anti-
cancer therapy, if
any

Situation Primary analysis | Sensitivity analysis 1* | Sensitivity analysis 25
EFS event | Progressed at date | Progressed at date of | Progressed at date of
documented after | of documented | documented EFS event | documented EFS event
<1 missed | EFS event

disease

assessment, and

EFS event | Progressed at date | Censored at last | Progressed at date of
immediately after | of documented | disease assessment | documented EFS event,
22  consecutive | EFS event prior to the earlier date | if no new anti-cancer
missed disease of 22  consecutive | therapy; Progressed at
assessments or missed disease | the date of new anti-
after new anti- assessment and new | cancer therapy, if there
cancer therapy, if anti-cancer therapy, if | is new anti-cancer
any any therapy

No EFS event; | Censored at last | Censored at last | Censored at last
and new anti- | disease disease assessment disease assessment
cancer treatment | assessment

is not initiated

No EFS event; | Censored at last | Censored at last | Progressed at the date
new anti- cancer | disease disease assessment | of new  anti-cancer
treatment is | assessment before new anti-cancer | therapy

initiated treatment

* The new anti-cancer therapy in the sensitivity analysis 1 is defined as any post surgery new
oncology drugs or post surgery radiation to treat metastatic disease.
§ The new anti-cancer therapy in sensitivity analysis 2 is defined as the radiation and/or oncology
drugs to treat metastatic disease.

B.2.5

evidence

Quality assessment of the relevant clinical effectiveness

Quality assessment of KEYNOTE-522 was conducted using the Cochrane Risk of Bias tool

version 2 [30]. Based upon this analysis, the study was determined to be at low risk across

five out of five domains. The complete quality assessment is included in Appendix D.1.4.
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B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 KEYNOTE-522 results

Table 8: Nomenclature used in document

Experimental arm Control arm description
description
Full description Pembrolizumab plus | Placebo plus chemotherapy

chemotherapy followed by | followed by placebo
pembrolizumab monotherapy | monotherapy

Shortened description Pembrolizumab arm Placebo arm

Neoadjuvant phase Pembrolizumab + | Placebo + chemotherapy
chemotherapy

Monotherapy phase Pembrolizumab monotherapy | Placebo monotherapy

Interim results are presented from KEYNOTE-522, based upon the fourth interim analysis
(IA4) which was calendar driven with a data cut off of 23 March 2021.

At 1A4 cut-off date, patients had a median duration of follow-up of 37.8 months (range 2.7 to
48.0), with no patients remaining on study intervention. In the neoadjuvant phase mean
duration of exposure was [JJl| weeks (SD [l in the pembrolizumab arm compared with
B vweeks (SD ) in the placebo arm. The mean number of administrations of
pembrolizumab in this phase was [} and [l for placebo.

For the adjuvant phase the mean duration of exposure was 22.9 weeks (SD 6.1) in the
pembrolizumab arm and || weeks (SD [} in the placebo arm. The mean number of

administrations in this phase for pembrolizumab was [} and i} for placebo.

Table 9: Summary of drug exposure - Neo-adjuvant phase

Neo-adjuvant phase Pembrolizumab + Placebo + Total
chemotherapy| chemotherapy
Participants in population 783 389 1172
All Drugs

Number of Weeks on Therapy

n | | |
Mean I I I
SD | | |
Median - - -
Range I ] ]

Pembrolizumab 200mg Q3W
Number of Weeks on Therapy
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Neo-adjuvant phase Pembrolizumab + Placebo +
chemotherapy| chemotherapy

—
[e)
-
=

n
Mean
SD
Median
Range

Number of Administrations

n
Mean
SD
Median
Range

Placebo Q3W

Number of Weeks on Therapy
n

Mean

SD

Median

Range

Number of Administrations

n
Mean
SD
Median
Range

Carboplatin Weekly

Number of Weeks on Therapy
n

Mean

SD

Median

Range

Number of Administrations

n
Mean
SD
Median

Range

Carboplatin Q3W
Number of Weeks on Therapy
n
Mean
SD
Median
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Neo-adjuvant phase Pembrolizumab + Placebo +
chemotherapy| chemotherapy

Range

Number of Administrations
n

Mean

SD

Median

Range

Paclitaxel Weekly
Number of Weeks on Therapy
n
Mean
SD
Median
Range

Number of Administrations
n

Mean

SD

Median

Range

Doxorubicin Q3W
Number of Weeks on Therapy
n
Mean
SD
Median
Range

Number of Administrations
n

Mean

SD

Median

Range

Epirubicin Q3W
Number of Weeks on Therapy
n
Mean
SD
Median
Range

Number of Administrations
n

l 4
-,
)
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Neo-adjuvant phase Pembrolizumab + Placebo +
chemotherapy| chemotherapy

Mean
SD
Median
Range

Cyclophosphamide Q3W
Number of Weeks on Therapy
n
Mean
SD
Median
Range

Number of Administrations
n

Mean

SD

Median

Range

—

HENE SNEDR “EN ¢
-

_ ]

Participants who did not have neoadjuvant treatments but had surgery are included in ASaT population in
neoadjuvant phase.

Database Cutoff Date: 23MAR2021

Table 10: Summary of drug exposure - Adjuvant phase

Adjuvant study phase Pembrolizumab Placebo Total
monotherapy monotherapy

Participants in population 588 331 919

All Drugs
Number of Weeks on Therapy
n | | |
Mean | | |
SD || | |
Median | | |
Range I I I

Pembrolizumab 200mg Q3W
Number of Weeks on Therapy

n I [
Mean | |
SD [ [
Median [ ] [ ]
Range - -
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Adjuvant study phase Pembrolizumab Placebo Total
monotherapy monotherapy

Number of Administrations
n

Mean

SD

Median

Range

Placebo Q3W
Number of Weeks on Therapy
n
Mean
SD
Median
Range

Number of Administrations
n

Mean

SD

Median

Range

Participants who had post-surgery radiation therapy but didn't have adjuvant treatment are included
in ASaT population in adjuvant phase.

Database Cutoff Date: 23MAR2021

Summary of clinical efficacy outcomes (1A4)

A summary of the clinical efficacy outcomes results from 1A4 are presented in Table 11, with
additional details of each endpoint provided in sections B.2.6.2 to B.2.6.4.

Table 11: Summary of clinical efficacy outcomes (1A4)

Locally recurrent unresectable or metastatic TNBC
Number of patients Pembrolizumab arm n=784 | Placebo arm
n=390

Primary endpoints
PCR (ypTO0/Tis ypNO)

63.0 (59.5, 66.4) [ 55.6 (50.6, 60.6)

0,
PCR rate (95% Cl) Difference: 7.5 (1.6, 13.4)

EFS

Median Not reached Not reached

EFS rate at 24 months (95% | 87.8% (85.3, 89.9) 81.0% (76.8, 84.6)
CI) [months]
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EFS rate at 42 months(95% | 83.5% (80.5, 86.0) 80.6% (78.1)
Cl) [months]
Secondary endpoints

(015

Median Not reached Not reached

OS rate at 24 months (95% | 92.3% (90.2, 94.0) 91.0% (87.7, 93.5)
CI) [months]

OS rate at 42 months(95% | 89.2% (86.7, 91.3) 84.1% (79.5, 87.7)

Cl) [months]

B.2.6.2 Pathological Complete Response (pCR)
The definition for the primary pCR hypothesis is ypTO/Tis ypNO, meaning the absence of

invasive cancer in the breast and axillary nodes. The success criterion was met at IA1 (data
cut-off 24" September 2018) and continued to show a statistically significant improvement in
the pembrolizumab arm at IA2 (data cut-off 24™ April 2019). See Appendix D.1.5 for further

information.

As prespecified in the supplementary statistical analysis plan (SAP), pCR was not formally

tested at 1A4 for the ITT population and data is presented for consistency.

Table 12: Analysis of pCR (ypTO0/Tis ypNO) (All participants)

Treatment N Number PCR Rate (%) Difference in % vs.
of pCR placebo + chemotherapy
Estimate (95% CI)?
Pembrolizumab + | 784 494 63.0 (59.5, 66.4)
chemotherapy
Placebo +[390 | 217 55.6 (50.6, 60.6) | ' (116 134)
chemotherapy

aBased on Miettinen & Nurminen method stratified by nodal status (positive vs. negative), tumor size (T1/T2 vs.
T3/T4) and cho ice of carboplatin (Cb) (Q3W vs. Weekly).
Database Cutoff Date: 23MAR2021

The analyses of pCR using the alternative definitions of ypTO ypNO and ypTO/Tis (secondary

efficacy endpoints) were consistent with the primary pCR analysis (see Appendix D.1.5).

B.2.6.3 Event Free Survival (EFS)
KEYNOTE-522 met the success criterion for the primary EFS hypothesis at IA4, with a p-value

that crossed the prespecified boundary for statistical significance. The addition of
pembrolizumab to neoadjuvant chemotherapy (NAC) followed by adjuvant pembrolizumab

resulted in a statistically significant improvement in EFS.
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The EFS HR of 0.63 (95% CI: 0.48, 0.82), with a one-sided p-value of 0.0003093 that crossed
the prespecified boundary for statistical significance (p=0.00516941), represents a 37%

reduction in the risk of disease progression precluding definitive surgery, recurrence, second

primary malignancy, or death compared with placebo + chemotherapy followed by placebo.

Table 13: Analysis of event free survival (All participants)

. Vs.
Number Event Median EFS Rate at control
of Person- | rate/100 EFS o
Treatment N 42 months % Hazard
events | months | person- | [months] ,, .
(%) months | (95% cly@ | (357 Cl) e
(95% CI)®
Pembrolizumab | 784 | 123 26,994.6 | 0.5 NR 83.5 (80.5, | 0.63(0.48,
arm (15.7) 86.0) 0.82)
Placebo arm 390 | 93 12,783.8 | 0.7 NR 74.9 (69.8, | p-value °
(23.8) 79.2) 0.0003093

Weekly).

a From product-limit (Kaplan-Meier) method for censored data.
b Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate stratified

by nodal status (positive vs. negative), tumor size (T1/T2 vs. T3/T4) and choice of carboplatin (Q3W vs.

¢ One-sided p-value based on log-rank test stratified by nodal status (positive vs. negative), tumor size
(T1/T2 vs. T3/T4) and choice of carboplatin (Cb) (Q3W vs. Weekly).
Database Cutoff Date: 23MAR2021

Table 14: Summary of EFS rate over time

Pembrolizumab arm (n=784) Placebo arm (n=390)

% (95% CI) % (95% CI)
6 months 98.3 (97.2, 99.0) 98.5 (96.6, 99.3)
12 months 93.3(91.4,94.9) 92.5(89.4,94.7)
18 months 90.0 (87.7,91.9) 85.8 (81.9, 88.9)
24 months 87.8 (85.3, 89.9) 81.0(76.8, 84.6)
30 months 85.8 (83.1, 88.0) 78.2 (73.7,82.0)
36 months 84.5 (81.7, 86.9) 76.8 (72.2, 80.7)
42 months 83.5 (80.5, 86.0) 74.9 (69.8, 79.2)
Database Cutoff Date: 23MAR2021
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Table 15: Summary of first event in EFS analyses

Event Pembrolizumab arm Placebo arm
(n=784) (n=390)
n (%) n (%)
Any EFS Event 123 (15.7) 93 (23.8)
Secondary Primary Malignancy 6 (0.8) 4 (1.0)
Local PD Precludes Surgery 3(0.4) 4 (1.0)
Local PD Precludes Definitive Surgery 1(0.1) 0 (0)
Distant PD 4 (0.5) 1(0.3)
Positive Margin at Last Surgery 6 (0.8) 10 (2.6)
Local Recurrence 28 (3.6) 17 (4.4)
Distant Recurrence 60 (7.7) 51 (13.1)
Death 15 (1.9) 6 (1.5)
PD = Progressed disease
Database Cutoff Date: 23MAR2021.

Figure 2: Kaplan-Meier Estimates of Event-Free Survival (EFS) (All participants)
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N MK-3475+chemotherapy/MK-3475
71 — — — - Placebo+chemotherapy/Placebo
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Time in Months

n at risk

MK-3475+chemotherapy/MK-3475 784 781 769 751 728 718 702 692 681 671 652551 433303165 28 0 0
Placebo+chemotherapy/Placebo 390 386 382 368 358 342 328 319 310 304 297 250195140 83 17 0 O

Database Cutoff Date: 232MAR2021
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B.2.6.4 Overall Survival (OS)

Overall survival is defined as the time from randomisation to death due to any cause. Given
that the primary hypothesis of EFS was successful, the secondary hypothesis of OS was
formally tested at the same alpha level of 2.5% according to the protocol multiplicity strategy.
The analysis showed improvement in OS that favoured the pembrolizumab arm over the
placebo arm at month 42. However, due to the relative early time of the analysis with respect
to the OS endpoint [l (information fraction of approximately 1% [l of the [l events
needed for the final analysis]) the observed one-sided p-value did not cross the multiplicity-
adjusted, one-sided prespecified p-value boundary at IA4. Therefore, the success criterion for

the secondary OS hypothesis was not met.

The final analysis for the trial (for all endpoints) is due to take place in | 1t is probable that
the number of OS events needed to conduct statistically analysis will not have taken place
since. This is because OS may be delayed for patients obtaining a pCR and subsequently
remaining EFS, whilst for those who relapse, OS may in part be confounded by the availability

of other anti-PD-1/anti-PD-L1 agents for treatment of metastatic disease.

I

The OS HR of 0.72 (95% CI: 0.51, 1.02), with a one-sided p-value of 0.0321377 that did not
cross the prespecified boundary for statistical significance of p=|JJl], represents a 28%
reduction in the risk of death compared with the placebo arm. The median OS was not reached

in either arm at month 42 and will be analysed in future interim analysis as data matures.

Table 16: Analysis of OS (All participants)

Treatment N | Number of | Person- Event Median | OS Rate Vs.
events (%) | months | rate/100 0os°® at month control
person- | [months] | 42 in %! Hazard
months | (95% CI) | (95% CI) Ratio
(%) (95% Cl)®
p-value °©
Pembrolizumab | 784 | 80 (10.2) 28,1997.7 | 0.3 NR 89.2
arm (86.7, 0.72 (0.51,
91.3) 1.02)
Placebo arm 390 | 55 (14.1) 13,908.1 | 0.4 NR 84.1 '
0.0321377
(79.5,
87.7)

NR = Not reached
a From product-limit (Kaplan-Meier) method for censored data.

Weekly).

b Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate stratified
by nodal status (positive vs. negative), tumor size (T1/T2 vs. T3/T4) and choice of carboplatin (Q3W vs.
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¢ One-sided p-value based on log-rank test stratified by nodal status (positive vs. negative), tumor size
(T1/T2 vs. T3/T4) and choice of carboplatin (Cb) (Q3W vs. Weekly).
Database Cutoff Date: 23MAR2021

Table 17: Summary of OS rate over time (All participants)

Pembrolizumab arm Placebo arm
(n=784) (n=390)
% (95% CI) % (95% CI)

Summary of overall survival rate at time point

12 months 97.2 (95.8, 98.1) 98.7 (96.9, 99.5)
24 months 92.3 (90.2, 94.0) 91.0 (87.7, 93.5)
36 months 89.7 (87.3,91.7) 86.9 (83.0, 89.9)
42 months 89.2 (86.7, 91.3) 84.1 (79.5,87.7)
Database Cutoff Date: 23MAR2021

Figure 3: KM estimates of OS (All participants)
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Database Cutofl Date: 23MAR2021
B.2.6.4 Patient reported outcomes
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Three patient reported outcomes (PRO) questionnaires were used to assess patient Health
Related Quality of Life (HRQoL) in the study for both the neoadjuvant and adjuvant phases:
EORTC QLQ-C30 QLQ-BR23 and EQ-5D VAS. Patient-reported outcome (PRO) analyses
were based on the PRO full analysis set (FAS) population, which included all randomised
participants who had at least one PRO assessment available and had received at least 1 study

treatment.

Of particular relevance to this submission is the EQ-5D VAS which was used to characterise

the utility values included in the cost-effectiveness model (see Section B.3).
Neoadjuvant phase

Compliance rates for EQ-5D VAS in the neoadjuvant phase were % and . at
baseline for the pembrolizumab arm and placebo arm, respectively in the FAS population.
Completion rates remained high at later weeks. At Week 21, the difference in least squares
(LS) mean change from baseline in EQ-5D VAS score between the pembrolizumab arm and
placebo arm was [l points (95% CI: -JJl}). This infers there was not a negative impact upon

a patient’s quality of life with the introduction of pembrolizumab to neoadjuvant chemotherapy.

Table 18: Analysis of change from neoadjuvant baseline in EQ-5D VAS at neoadjuvant
week 21 - All participants (FAS population)

Baseline Neoadjuvant Change from Baseline at Week
Week 21 21
N Mean N Mean N LS Mean (95% Cl) 2
Treatment (SD) (SD)
Pembrolizumab + i - -- - -
chemotherapy
Placebo + chemotherapy i - -- - -
Pairwise comparison Difference in | p-Value
LS Means 95%
Cl)
Pembrolizumab + chemotherapy vs. Placebo + ||l [
chemotherapy

a Based on cLDA model with the PRO score as the response variable, and treatment by timepoint interaction,
stratification factors (Nodal status (positive vs negative), Tumour size (T1/T2 vs T3/T4), and Choice of
Carboplatin (Q3W vs Weekly)) as covariates.

For Neoadjuvant Baseline and Neoadjuvant Week 21, N is the number of participants in each treatment group
with non-missing assessments at the specific time point; for change from Neoadjuvant Baseline, N is the
number of participants in the analysis population in each treatment group.

Database Cutoff Date: 23MAR2021
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Figure 4: Empirical mean change from neoadjuvant baseline in EQ-5D VAS across time
(Mean +/- SE) - All participants (FAS population)

Adjuvant phase

For the adjuvant phase the baseline compliance rates were 6 and % for the
pembrolizumab arm and placebo arm, respectively. Completion rates remained high at later
weeks. At Week 24 (of the adjuvant phase) the difference in LS mean change from baseline
in EQ-5D VAS score between the pembrolizumab arm and placebo arm was - points (95%
Cl: . ). This infers there was not a negative impact upon a patient’s quality of life with

pembrolizumab in the adjuvant phase compared with placebo.

Table 19: Analysis of change from adjuvant baseline in EQ-5D VAS at adjuvant week
24 - all participants (FAS population)

Baseline Adjuvant Change from Baseline at Week
Treatment Week 24 24
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N Mean N Mean N LS Mean (95% CI) @
(SD) (SD)
Pembrolizumab | |
monotherapy
Placebo monotherapy - -
Pairwise comparison Difference in | p-Value
LS Means 95%
Cl
Pembrolizumab + vs. Placebo

a Based on cLDA model with the PRO score as the response variable, and treatment by timepoint interaction,
stratification factors (Nodal status (positive vs negative), Tumour size (T1/T2 vs T3/T4), and Choice of
Carboplatin (Q3W vs Weekly)) as covariates.

For Adjuvant Baseline and Adjuvant Week 24, N is the number of participants in each treatment group with
non-missing assessments at the specific time point; for change from Adjuvant Baseline, N is the number of
participants in the analysis population in each treatment group.

Database Cutoff Date: 23MAR2021

Section B.3.4 provides further details of the EQ-5D and utilities data used in the cost-
effectiveness model. Further details of the EORTC QLQ-C30 and QLQ-BR23 are presented
in section 11.2.5 of the KEYNOTE-522 Clinical Summary Report (CSR).
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Figure 5: Empirical mean change from adjuvant baseline in EQ-5D VAS across time
(Mean +/- SE) - All participants (FAS population)

B.2.7  Subgroup analysis

A series of analyses was pre-specified in the KEYNOTE-522 study protocol to determine
whether the treatment effect was consistent across various subgroups, the estimate of the
between group treatment effect (with a nominal 95% CI) for the primary endpoints were

estimated and plotted within each category of the following:

¢ Nodal status (positive vs. negative)

e Tumour size (T1/T2 vs. T3/T4)

e Choice of carboplatin ( Q3W vs. weekly)

e PD-L1CPS (21 vs <1, 210 vs. <10, 220 vs. <20)
e Overall stage (Stage Il vs. stage Ill)

e Menopausal status (Pre vs. post)

e Age (<65 years vs. 2 65)
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e Geographic region (Europe/lsrael/North America/Australia vs. Asia vs. Rest of the
world)

e Ethnic origin (Hispanic vs. non-Hispanic)

o ECOG performance status (0 vs. 1)

o HER?2 status by IHC (2+ but FISH vs. 0-1)

o LDH (>Upper limit of normal (ULN) vs. < ULN)

The treatment difference of pembrolizumab + chemotherapy compared with placebo +
chemotherapy across prespecified subgroup analysis was generally consistent with the finding
in the ITT population, showing directionally favourable improvement in pCR in the
pembrolizumab + chemotherapy group. The same is also true for EFS. Due to the small

number of events in subgroups, the results should be interpreted with caution.

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 47 of 151



Confidential

Figure 6: Forest plot of pCR (ypTO0/Tis ypNO) by subgroup factors - All participants
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Figure 7: Forest plot of EFS by subgroup factors - All participants

Pembrolizumab arm
TR Total HR 95% CI HR (95% CI)
#Event/N
|
Overall 123/784 93/390 216/1174 0.63 (0.48, 0.82) o
Nodal status !
Positive 80/408 57/196 137/604 0.65 (0.46, 0.91) ot
Negative 43/376 36/194 79/570 0.58 (0.37, 0.91) ——
Tumor size '
TIT2 64/581 59/290 123/871 0.51 0.36, 0.?3; e |
T3'T4 59/203 34/100 93/303 0.84 0.55, 1.28 -
Choice of Carboplatin (Cb)
3W 50/334 371167 87/501 0.65 (0.42,0.99) L.
Weekly 71/444 56/220 127/664 0.60 (0.42, 0.86) e
PD-L1 CPS 1 CutofT '
ID-L1CIrS>=1 /656 68/317 166/973 0.67 (0.49, 0.92 i
PD-L1 CPS <1 25/128 25/69 50/197 0.48 (0.28, IJ.BS; —e—
PD-L1 CPS 10 Cutoff |
PD-L1 CPS >=10 38393 30177 68/570 054 (0.33, 0.87) e
PD-L1CPS <10 85/391 63/209 148/600 0.69 (0.50, 0.96) ——
PD-L.1 CPS 20 CutofT |
PD-L1 CPS >= 20 17/247 19/121 36/368 0.41 (0.21, 0.78) —e— |
PD-L1 CPS <20 106/537 74/265 180/802 0.68 (0.50, 0.91) ]
Overall Stage |
Stage 11 69/590 54/291 123/881 0.60 (0.42, 0.86) (gl
Stage III 54194 39/98 93/292 0.68 (0.45, 1.03) I—Q—h
Menopausal status I
Pre-menopausal 60/438 47/221 107/659 0.62 (0.42,091) |/
Post-menopausal 63/345 46/169 109/514 0.64 (0.44, 0.93) e
Age
<65 years 103/700 79/342 182/1042 0.61 (0.45, 0.82) e l
>=65 years 20/84 14/48 34/132 0.79 (0.40, 1.56) —e—
Geographic region |
Europe/Israel/North America/Australia 98/607 65/285 163/892 0.69 (0.50, 0.94) am
Asia 13/136 20/80 33/216 0.3 (0.17.0.71) —e— |
RestFoil“_"orld_ i 12/41 8/25 20/66 0.81 (0.33, 1.98) p——
~thnic origin
Ilispanic 24/86 13/39 37/125 0.74 (0.38, 1.45 I—Q—l—|
Non-Hispanie 83/615 69/307 152/922 0.58 (0.42, O.SI]; e !
ECOG performance status I
0 101/678 80/341 181/1019 0.60 (0.45, 0.80) -
22/106 13/49 35/155 0.81 (0.41, 1.62) ]
HER2 status |
2+ by IHC (but FISH-) 32/188 24/104 56/292 0.73 (0.43,1.24) I—O—li
0-1+ by IHC 91/595 69/286 160/881 0.60 (0.44,0.82) [
LDH |
>ULN 29/149 23/80 52/229 0.65 (0.37,1.12) ——
<=ULN 93/631 69/309 162/940 0.63 (0.46, 0.86) e |
T T
0.1 1

Pembrolizumab arm « Favor -

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 49 of 151



Confidential

B.2.8 Meta-analysis

A clinical SLR was conducted to identify any additional studies concerning the indication of
interest (see appendix D). This is the only study that explores the effectiveness and safety of
pembrolizumab for this indication, therefore, a meta-analysis is neither relevant nor necessary

for this submission.

B.2.9 Indirect and mixed treatment comparisons

The list of comparators outlined within the final scope issued by NICE includes standard
neoadjuvant/adjuvant therapy without pembrolizumab. Clinical expert advice sought
confirmed that the KEYNOTE-522 study design and choice of comparators is appropriate and
generalisable of the treatment pathway in the UK setting. Local cancer guidelines state
capecitabine may be used in non-pCR patients who have not previously received carboplatin
[24]. Also clinical experts noted that adjuvant chemotherapies (including capecitabine) post
neo-adjuvant chemotherapy are not extensively used in the UK setting owning to the limited

survival benefit (see section B.1.3 above).

For the purposes of this submission, the KEYNOTE-522 is used directly to model the relative
treatment effect in the UK population. Please refer to appendix D for a list of studies identified

from the clinical SLR.

Uncertainties in the indirect and mixed treatment comparisons

Not applicable. A head to head comparison from the Phase 3 pivotal trial RCT is used to inform

the decision problem.

B.2.10 Adverse reactions

In KEYNOTE-522 safety and tolerability were assessed by clinical review of all relevant
parameters including adverse events (AEs), laboratory tests, and vital signs. Safety analyses
were based on the ‘all subjects as treated’ (ASaT) population, which included all randomised
participants who received at least 1 study treatment (N=1172). Participants were included in

the group corresponding to the treatment that they actually received.

After discontinuation of study treatment, each subject will be followed for 30 days for AE and
events of clinical interest (ECIs). Serious AEs (SAEs) will be collected for 90 days after the

end of study treatment.
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The safety results of KEYNOTE-522 demonstrated pembrolizumab plus chemotherapy
followed by pembrolizumab monotherapy had a manageable safety profile in participants with
high-risk, early-stage TNBC. The safety profile of the pembrolizumab arm is generally
consistent with the known safety profile of pembrolizumab monotherapy and a carboplatin-

/anthracycline-based chemotherapy regimen. No new safety concerns were identified.

During the combined phases, the overall incidence of AEs, drug-related AEs, Grade 3 to 5
AEs, Grade 3 to 5 drug-related AEs, deaths, deaths due to drug-related AEs, and any dose
modification due to an AE were generally similar between the pembrolizumab arm and the
placebo arm. There was a higher overall incidence of SAEs, serious drug-related AEs, and
discontinuations of any drug due to an AE in the pembrolizumab arm compared with the
placebo arm, reflecting the contribution of both pembrolizumab and neoadjuvant

chemotherapy.
B.2.10.1 Extent of drug exposure combined phases

Across both phases of the trial, the median duration of exposure to study intervention for all
drugs was [JJl| weeks for the pembrolizumab arm (range 0.1-95.3) and [JJl] weeks for the
placebo arm (range 0.1-86.1).

At the time of database cut off, in the pembrolizumab arm, [l of 783 patients (JJll person-
time) had a duration of exposure of 6 months or more compared with [JJJij of 389 (JJll person-
time) in the placebo arm. [l patients (il person-time) in the pembrolizumab arm received

treatment for over 12 months compared with [JJlj (Jll person-time) in the placebo arm.

Drug exposures for neoadjuvant and adjuvant phase of treatment are available in Table 9 and

Table 10, respectively.

Table 20: Summary of drug exposure — Combined phases (ASaT Population)

Pembrolizumab arm Placebo arm

(n=783) (n=389)
Number of weeks on therap
Mean
Median
SD
Range
Administrations
Mean 13.2 14.4
Median 17.0 17.0
SD 5.4 4.5
Range 1.0-17.0 1.0-17.0
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| Database cut-off 23MAR2021

Table 21: Exposure by duration (ASaT Population)

Pembrolizumab arm Placebo arm
(n=783) (n=389)

n \ Person-time n \ Person-time
Treatment Duration
>0m 778 ] 389 [ ]
>1m 763 [ 386 N
>3m 717 N 371 N
>6m 570 ] 323 ]
>12m ] ] ] ]

Each participant is counted once on each applicable duration category row. Duration of
exposure is the time from the first dose date to the last dose date. Person-time is shown in
person-month.

Database Cutoff Date: 23MAR2021

B.2.10.2 Summary of adverse reactions — Combined phases

Pembrolizumab + chemotherapy followed by pembrolizumab monotherapy had a manageable

safety profile during the combined (neoadjuvant + adjuvant) phase.

Comparable proportion of patient in the pembrolizumab and placebo arms experienced AEs
(99.2% vs. 100%), drug-related AEs (98.9% vs. 99.7%), Grade 3 to 5 AEs (82.4% vs. 78.7%),
Grade 3 to 5 drug-related AEs (77.1% vs. 73.3%), deaths (0.9% vs. 0.3%), deaths due to drug-
related AEs (0.5% vs. 0.3%), and any dose modification due to an AE (JJlf) (Table 24).

There was a higher incidence (=5 percentage points difference) of serious adverse events
(SAEs, 43.6% vs. 28.5%), serious drug-related AEs (34.1% vs. 20.1%), and discontinuations
of any drug due to an AE (29.9% vs. 15.4%) in the pembrolizumab arm compared with the

placebo arm.

Included adverse events started from the first treatment including definitive surgery and
radiation therapy and up to 30 days of the last treatment including definitive surgery and
radiation therapy for the non- serious adverse events and up to 90 days of the last treatment

including definitive surgery and radiation therapy for the serious adverse events.

Adverse events for neoadjuvant and adjuvant phases are included in Appendix F.1.1 and

F.1.2, respectively.
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Table 22: Disposition of participants — study medication (ITT population)

Pembrolizumab arm Placebo arm (n=390)
(n=784)
n (%) n (%)
Status for Study Medication in Neoadjuvant Treatment 1
Started 778 389
Completed 684 (87.9) 356 (91.5)
Discontinued 94 (12.1) 33 (8.5)
Adverse Event 73 (9.4) 21 (5.4)
Clinical Progression 0 (0.0) 3 (0.8)
Physician Decision 11 (1.4) 3 (0.8)
Progressive Disease 3 (0.4) 5 (1.3)
Withdrawal By Subject 7 (0.9) 1 (0.3)
Status for Study Medication in Neoadjuvant Treatment 2
Started 726 369
Completed 660 (90.9) 343 (93.0)
Discontinued 66 (9.1) 26 (7.0)
Adverse Event 46 (6.3) 14 (3.8)
Clinical Progression 2 (0.3) 1 (0.3)
Physician Decision 9 (1.2) 5 (1.4)
Progressive Disease 5 (0.7) 2 (0.5)
Withdrawal By Subject 4 (0.6) 4 (1.1)
Status for Study Medication in Adjuvant Treatment
Started 588 331
Completed 487 (82.8) 283 (85.5)
Discontinued 101 (17.2) 48 (14.5)
Adverse Event 42 (7.1) 10 (3.0)
Physician Decision 17 (2.9) 3 (0.9)
Relapse/Recurrence 20 (3.4) 18 (5.4)
Withdrawal By Subject 22 (3.7) 17 (5.1)
If the overall count of participants is calculated and displayed within a section in the first row,
then it is used as the denominator for the percentage calculation. Otherwise, participants in
population is used as the denominator for the percentage calculation.
Participants randomized but not treated in neoadjuvant treatment 1 were due to
randomization in error, or withdrawal by participant before dosing.
The study allows that participants who either completed or discontinued neoadjuvant
treatment 1 can start neoadjuvant treatment 2 or go to surgery, and participants who either
completed or discontinued neoadjuvant treatment 2 can go to surgery.
Database Cutoff Date: 23MAR2021

Table 23: Disposition of participants - status for trial (ITT population)

Pembrolizumab
arm Placebo arm
(n=784) (n=390)
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n % n %
' || ||

I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I [ | | [
Participants in population is used as the denominator for the percentage calculation.
Database Cutoff Date: 23MAR2021

Table 24: Adverse event summary - Combined phases (All participants)

Pembrolizumab arm Placebo arm
(n=789) (n=389)
n (%) n (%)
with one or more adverse events 777 (99.2) 389 (100)
with no adverse event 6 (0.8) 0 (0)
with drug-related @ adverse events 774 (98.9) 388 (99.7)
with toxicity grade 3-5 adverse events 645 (82.4) 306 (78.7)
with toxicity grade 3-5 drug-related 604 (77.1) 085 (73.3)
adverse events
with serious adverse events 341 (43.6) 111 (28.5)
with serious drug-related adverse events 267 (34.1) 78 (20.1)
[ I I I I
| || || I I
I || || I I
I I I I I
I || || I I
I || || I I
I I I I I
who died 7 (0.9) 1 (0.3)
who died due to a drug-related adverse 4 (0.5) 1 (0.3)
event
gi/secr%ntlnued any drug due to an adverse 234 (29.9) 60 (15.4)
discontinued pembrolizumab /placebo 157 (20.1) 31 (8)
| I I I I
I || || I I
I || || I I
I I I I I
. ] H = =
discontinued any drug due to a drug- 217 (27.7) 55 (14.1)
related adverse event
discontinued pembrolizumab /placebo 140 (17.9) 26 (6.7)
| || || I I
| || || I I
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discontinued any drug due to a serious
adverse event
discontinued pembrolizumab /placebo

discontinued any drug due to a serious
drug-related adverse event

discontinued pembrolizumab /placebo

a Determined by the investigator to be related to the drug.

b Defined as an action taken of dose reduced, drug interrupted or drug withdrawn. Grades are based on
NCI CTCAE version 4.0.

MedDRA preferred terms "Neoplasm Progression”, "Malignant Neoplasm Progression" and "Disease
progression" not related to the drug are excluded.

Database Cutoff Date: 23MAR2021
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B.2.10.3 Adverse events

The most frequently reported AEs (incidence 230%) in either arm were nausea, alopecia,
anaemia, neutropenia, fatigue, constipation, diarrhoea, vomiting, arthralgia, and ALT

increased.

AEs (incidence 215%) with a greater risk difference for pembrolizumab arm (where the lower
bound of the 95% CI for the treatment difference was >0) during the combined phases were
pyrexia, hypothyroidism, diarrhoea, rash, and decreased appetite. These events were
primarily Grade 1 or 2. There were no AEs (incidence 215%) with a greater risk difference for
the placebo arm identified during the combined phases. In both treatment arms, most AEs
occurred in the first 3 months of initiating study intervention; the exposure-adjusted event rate

decreased at 3 to 6 months and continued to decrease beyond 12 months.

Table 25: Participants with AEs by decreasing incidence (incidence 210% in at least
one arm; ASaT population)

Pembrolizumab arm Placebo arm
n (%) n (%)

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 55 of 151



Confidential

Participants in population 783 389

with one or more adverse events 777 (99.2) 389 (100)
with no adverse events 6 (0.8) 0 (0)
Nausea 522 (66.7) 257 (66.1)
Alopecia 477 (60.9) 226 (58.1)
Anaemia 463 (59.1) 229 (58.9)
Neutropenia 376 (48) 190 (48.8)
Fatigue 365 (46.6) 168 (43.2)
Constipation 328 (41.9) 150 (38.6)
Diarrhoea 318 (40.6) 133 (34.2)
Vomiting 244 (31.2) 108 (27.8)
Headache 234 (29.9) 113 (29)
Alanine aminotransferase

increased 238 (30.4) 108 (27.8)
Arthralgia 225 (28.7) 120 (30.8)
Asthenia 219 (28) 111 (28.5)
Rash 234 (29.9) 92 (23.7)
Neutrophil count decreased 191 (24.4) 113 (29)
Pyrexia 221 (28.2) 72 (18.5)
Cough 193 (24.6) 86 (22.1)
Aspartate aminotransferase

increased 187 (23.9) 77 (19.8)
Neuropathy peripheral 163 (20.8) 90 (23.1)
Decreased appetite 178 (22.7) 65 (16.7)
Insomnia 161 (20.6) 74 (19)
Peripheral sensory neuropathy 156 (19.9) 72 (18.5)
Myalgia 153 (19.5) 73 (18.8)
Febrile neutropenia 151 (19.3) 66 (17)
Pruritus 147 (18.8) 56 (14.4)
Stomatitis 141 (18) 58 (14.9)
Radiation skin injury 114 (14.6) 73 (18.8)
Hot flush 117 (14.9) 69 (17.7)
Urinary tract infection 123 (15.7) 62 (15.9)
Epistaxis 117 (14.9) 63 (16.2)
Dizziness 118 (15.1) 60 (15.4)
Thrombocytopenia 110 (14) 68 (17.5)
Dysgeusia 128 (16.3) 49 (12.6)
White blood cell count

decreased 113 (14.4) 56 (14.4)
Dyspepsia 111 (14.2) 56 (14.4)
Abdominal pain 112 (14.3) 49 (12.6)
Mucosal inflammation 112 (14.3) 49 (12.6)
Back pain 97 (12.4) 63 (16.2)
Upper respiratory tract infection 106 (13.5) 47 (12.1)
Dyspnoea 99 (12.6) 50 (12.9)
Leukopenia 98 (12.5) 51 (13.1)
Hypothyroidism 118 (15.1) 22 (5.7)
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Pain in extremity 91 (11.6) 49 (12.6)
Erythema 81 (10.3) 36 (9.3)
Nasopharyngitis 65 (8.3) 52 (13.4)
Platelet count decreased 78 (10) 37 (9.5)
Abdominal pain upper 80 (10.2) 34 (8.7)
Hypokalaemia 88 (11.2) 24 (6.2)
Bone pain 70 (8.9) 39 (10)
Breast pain 64 (8.2) 43 (11.1)
Infusion related reaction 79 (10.1) 27 (6.9)
Gastrooesophageal reflux

disease 57 (7.3) 43 (11.1)
Every participant is counted a single time for each applicable specific adverse event.

MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.

Database Cutoff Date: 23MAR2021

Drug related AEs

The drug-related AEs observed for participants in the pembrolizumab arm were generally
consistent with the known safety profiles of pembrolizumab monotherapy and a carboplatin-

/anthracycline-based chemotherapy regimen.

The overall incidences of drug-related AEs as determined by the investigator during the
combined phases were similar between the pembrolizumab (98.9%) and placebo (99.7%)

arms.

The incidences of the most frequently reported drug-related AEs (incidence 230%) during the

combined phases were generally similar between the two treatment groups and included
o Pembrolizumab arm: nausea, alopecia, anaemia, neutropenia, fatigue, and diarrhoea.
e Placebo arm: nausea, alopecia, anaemia, neutropenia, and fatigue.

Table 26: Participants with drug related AEs by decreasing incidence (incidence 25%
in one or more treatment arms; ASaT population)

Pembrolizumab arm | Placebo arm
n (%) n (%)
Participants in population 783 389
with one or more adverse events 774 (98.9) | 388 (99.7)
with no adverse events 9 (1.1) 1 (0.3)
Nausea 495 (63.2) | 245 (63)
Alopecia 471 (60.2) | 220 (56.6)

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 57 of 151



Confidential

Anaemia 429 (54.8) | 215 (55.3)
Neutropenia 367 (46.9) | 185 (47.6)
Fatigue 330 (42.1) | 151 (38.8)
Diarrhoea 238 (30.4) 98 (25.2)
Alanine aminotransferase increased 204 (26.1) 98 (25.2)
Asthenia 198 (25.3) | 102 (26.2)
Neutrophil count decreased 185 (23.6) | 112 (28.8)
Vomiting 200 (25.5) 86 (22.1)
Constipation 188 (24) 85 (21.9)
Rash 196 (25) 66 (17)

Neuropathy peripheral 154 (19.7) 84 (21.6)
Aspartate aminotransferase increased 157 (20.1) 63 (16.2)
Peripheral sensory neuropathy 148 (18.9) 72 (18.5)
Decreased appetite 153 (19.5) 57 (14.7)
Febrile neutropenia 144 (18.4) 65 (16.7)
Stomatitis 132 (16.9) 55 (14.1)
Arthralgia 121 (15.5) 59 (15.2)
Pyrexia 138 (17.6) 41 (10.5)
Dysgeusia 124 (15.8) 49 (12.6)
Thrombocytopenia 104 (13.3) 65 (16.7)
Myalgia 112 (14.3) 49 (12.6)
White blood cell count decreased 108 (13.8) 52 (13.4)
Pruritus 116 (14.8) 38 (9.8)
Mucosal inflammation 103 (13.2) 45 (11.6)
Headache 100 (12.8) 42 (10.8)
Leukopenia 87 (11.1) 49 (12.6)
Hypothyroidism 105 (13.4) 19 (4.9)
Epistaxis 76 (9.7) 41 (10.5)
Dyspepsia 71 (9.1) 39 (10)

Platelet count decreased 74 (9.5) 34 (8.7)
Hot flush 55 (7) 45 (11.6)
Infusion related reaction 73 (9.3) 25 (6.4)
Dizziness 61 (7.8) 29 (7.5)
Abdominal pain 65 (8.3) 22 (5.7)
Nail discolouration 48 (6.1) 31 (8)

Paraesthesia 45 (5.7) 28 (7.2)
Rash maculo-papular 50 (6.4) 23 (5.9)
Dry mouth 49 (6.3) 20 (5.1)
Dyspnoea 46 (5.9) 23 (5.9)
Dry skin 47 (6) 20 (5.1)
Cough 52 (6.6) 13 (3.3)
Gastrooesophageal reflux disease 41 (5.2) 24 (6.2)
Abdominal pain upper 39 (5) 22 (5.7)
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Oedema peripheral
Dermatitis acneiform
Insomnia

Blood alkaline phosphatase increased

35
45
42

29

w aars
N RrNO

(4.5)
(5.7)
(5.4)
(3.7)

21
10
13

20

(5.4)
(2.6)
(3.3)

(5.1)

Database Cutoff Date: 23MAR2021

Every participant is counted a single time for each applicable specific adverse event.

Grade 3to 5 AE’s

The overall incidence of Grade 3 to 5 AEs during the combined phases was generally similar
between the 2 treatment groups arms. There were no specific trends noted in the
pembrolizumab arm that suggest any new safety concerns. The types and frequencies of the
most common Grade 3 to 5 AEs (incidence 25%) during the combined phases were generally
similar between the 2 treatment arms. The only risk difference of Grade 3 to 5 AEs (incidence
25%) during the combined phases that favoured either treatment group was ALT increased,

which had a greater risk in the pembrolizumab arm (where the lower bound of the 95% CI for

the treatment difference was >0).

Table 27: Participants with grade 3-5 AEs by decreasing incidence (incidence 25% in

one or more treatment arms; ASaT population)

Pembrolizumab

Placebo arm

arm
n (%) n (%)

Participants in population 783 389

with one or more adverse events 645 (82.4) 306 (78.7)
with no adverse events 138 (17.6) 83 (21.3)
Neutropenia 276 (35.2) 134 (34.4)
Neutrophil count decreased 149 (19) 92 (23.7)
Anaemia 153 (19.5) 61 (15.7)
Febrile neutropenia 144 (18.4) 63 (16.2)
White blood cell count decreased 61 (7.8) 21 (5.4)
Alanine aminotransferase increased 50 (6.4) 11 (2.8)

Grades are based on NCI CTCAE version 4.0.

Database Cutoff Date: 23MAR2021

Every participant is counted a single time for each applicable specific adverse event.

MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.

Drug related grade 3-5 AEs
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The overall incidences of drug-related Grade 3 to 5 AEs as determined by the investigator
during the combined phases were generally similar between the pembrolizumab (77.1%) and
placebo arms (73.3%). The incidences of the most frequently reported drug-related Grade 3
to 5 AEs (incidence =5%) during the combined phases were generally similar between
treatment groups.

Table 28: Participants with drug related grade 3-5 AEs by decreasing incidence
(incidence 25% in one or more treatment arms; ASaT population)

Pembrolizumab arm Placebo arm
n (%) n (%)

Participants in population 783 389
with one or more adverse events 604 (77.1) 285 (73.3)
with no adverse events 179 (22.9) 104 (26.7)
Neutropenia 270 (34.5) 130 (33.4)
Neutrophil count decreased 146 (18.6) 90 (23.1)
Febrile neutropenia 139 (17.8) 62 (15.9)
Anaemia 141 (18) 58 (14.9)
White blood cell count decreased 60 (7.7) 20 (5.1)
Alanine aminotransferase increased 43 (5.5) 9 (2.3)
Every participant is counted a single time for each applicable specific adverse event.
Grades are based on NCI CTCAE version 4.0.
Database Cutoff Date: 23MAR2021

B.2.10.4 Serious Adverse events

The overall incidence of SAEs was higher in the pembrolizumab arm compared with the
placebo arm. The SAEs observed for participants in the pembrolizumab arm were generally
consistent with the known safety profiles of pembrolizumab monotherapy and a carboplatin-

/anthracycline-based chemotherapy regimen.

Table 29: Participants with serious AEs up to 90 days after last dose by decreasing
incidence (incidence 21% in one or more treatment arms; ASaT population)

Pembrolizumab Placebo arm
arm
n (%) n (%)
Participants in population 783 389

with one or more adverse events 341 (43.6) 111 (28.5)
with no adverse events 442 (56.4) 278 (71.5)
Febrile neutropenia 118 (15.1) 47 (12.1)
I | I I I
I I I [ I
I I I I I
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Every participant is counted a single time for each applicable specific adverse event.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.

Database Cutoff Date: 23MAR2021

Deaths due to Adverse Events

Deaths due to AEs during the combined phases occurred in 7 (0.9%) participants in the
pembrolizumab arm and 1 (0.3%) participant in the placebo arm. There were 4 deaths in the
pembrolizumab arm considered drug-related. Deaths due to AE in 3 participants were
considered related to pembrolizumab (pneumonitis in 1 participant in the neoadjuvant phase,
pulmonary embolism in 1 participant in the adjuvant phase, and autoimmune encephalitis in 1
participant in the adjuvant phase). One participant in the neoadjuvant phase experienced 3
AEs resulting in death: sepsis and multiple organ dysfunction syndrome, which were
considered related to chemotherapy, and myocardial infarction, which was not considered to
be drug-related. In the placebo arm, the 1 reported death due to an AE (septic shock) occurred
during the neoadjuvant phase and was considered related to chemotherapy by the

investigator. No new safety signals were identified upon review of these fatal events

B.2.10.5 Adverse events of special interest

The overall incidence of AEOSI during the combined phases was higher in the pembrolizumab

arm (43.6%) compared with the placebo arm (21.9%).

There were 2 deaths due to an AEOSI (pneumonitis and autoimmune encephalitis) in the
pembrolizumab arm, which were considered related to pembrolizumab by the investigator.
The most frequently reported AEOSIs (incidence 25%) by category, during the combined
phases were hypothyroidism, infusion reactions, severe skin reactions, and hyperthyroidism

in the pembrolizumab arm and hypothyroidism and infusion reactions in the placebo arm. The
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incidence of hypothyroidism in the pembrolizumab arm was higher than anticipated based on

the known safety profile of pembrolizumab monotherapy and higher than the placebo arm.

Table 30: Participants with AEOSI by category (incidence >0% in one or more
treatment arms; ASaT population

Pembrolizumab
Placebo arm
arm
n (%) n (%)

Participants in population 783 389

with one or more adverse events 341 (43.6) 85 (21.9)

with no adverse events 442 (56.4) 304 (78.1)
Infusion Reactions 141 (18) 45 (11.6)
Hypothyroidism 118 (15.1) 22 (5.7)
Severe Skin Reactions 45 (5.7) 4 (1)
Hyperthyroidism 41 (5.2) 7 (1.8)
Adrenal Insufficiency 20 (2.6) 0 (0)
Pneumonitis 17 (2.2) 6 (1.5)
Thyroiditis 16 (2) 5 (1.3)
Hypophysitis 15 (1.9) 1 (0.3)
Colitis 13 (1.7) 3 (0.8)
Hepatitis 11 (1.4) 3 (0.8)
Nephritis 7 (0.9) 0 (0)
Myocarditis 5 (0.6) 0 (0)
Pancreatitis 5 (0.6) 0 (0)
Myositis 4 (0.5) 0 (0)
Type 1 Diabetes Mellitus 4 (0.5) 0 (0)
Vasculitis 4 (0.5) 0 (0)
Encephalitis 2 (0.3) 0 (0)
Uveitis 2 (0.3) 0 (0)
Myasthenic Syndrome 1 (0.1) 0 (0)
Sarcoidosis 1 (0.1) 0 (0)
Every participant is counted a single time for each applicable specific adverse event. A
participant with multiple adverse events within a bolded term is counted a single time for that
bolded term.
"Infusion related reaction" includes infusion related reactions due to pembrolizumab and
chemotherapy, for example, Paclitaxel.
Database Cutoff Date: 23MAR2021

B.2.11 Ongoing studies

Results provided in this submission are from the interim analysis 4 (IA4) of KEYNOTE-522,
database cut off 23 March 2021. A paper based upon IA1 and 2 data was published in 2020
[31] and a future publication is expected before | The next database cut off (IA5) is

calendar driven and will take place in [}
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B.2.12 Innovation

Pembrolizumab in combination with chemotherapy followed by pembrolizumab monotherapy
in the adjuvant setting is an innovative treatment option in this therapy area as the first
immunotherapy agent to be appraised by NICE for use in early stage locally advanced breast

cancer patients which are at high risk of relapse.

The clinical data presented in section B.2 shows the addition of pembrolizumab to
chemotherapy in the neoadjuvant phase statistically significantly improves the outcomes for
patients in terms of pCR and EFS. A benefit in overall survival has also been observed
however the number of events required for final analysis has not been reached. It has been

observed that those who achieve a pCR has longer EFS and OS [13].

With its unique mode of action, pembrolizumab adjuvant systemic therapy primes the immune
system to target residual micro-metastatic disease with the goal of improving event free

survival and subsequently overall survival [32].

B.2.13 Interpretation of clinical effectiveness and safety evidence

The addition of pembrolizumab to chemotherapy resulted in a statistically significant

and clinically meaningful improvement in pCR compared with placebo

Pembrolizumab plus chemotherapy demonstrated a statistically significant improvement in
pCR after the neoadjuvant phase, defined as ypTO0/Tis ypNO, compared with placebo at 1A1.
At IA4 7.5% (95% CI: 1.6-13.4%) more patients achieved a pCR in the pembrolizumab arm
compared with the placebo arm. This was not formally tested as prespecified in the SAP. The
treatment difference across prespecified subgroup analysis was generally consistent with the
finding in the ITT population, showing directionally favourable improvement in pCR in the

pembrolizumab arm.

Pembrolizumab plus chemotherapy followed by pembrolizumab monotherapy resulted

in a statistically significant improvement in EFS compared with placebo.

The pembrolizumab arm had a higher EFS rate compared with the placebo arm at 42 months,
83.5% (95% ClI: 80.5%-86.0%) vs. 74.9% (95% CI: 69.8%-79.2%). There was a 37% reduction
in the risk of disease progression, a local/distant recurrence, a second primary cancer or death
from any cause (HR=0.63 [95% CI, 0.48-0.82]; p=0.00031). For patients this can mean
additional time where the cancer has not come back or gotten worse [33]. The treatment

difference of the pembrolizumab arm compared with the placebo arm across prespecified
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subgroups was generally consistent with the primary finding, showing directionally favourable

improvement in EFS.

The addition of pembrolizumab to chemotherapy followed by pembrolizumab

monotherapy did not result in a decrease in HRQoL

The change of EQ-5D scores between the pembrolizumab and placebo arms at week 21 (end
of the neoadjuvant phase) were similar and demonstrate that the addition of pembrolizumab

does not cause a greater decrease in HRQoL.

Pembrolizumab plus chemotherapy followed by pembrolizumab monotherapy has an
acceptable tolerability profile which is consistent with the known safety profile of the

therapies administered

The safety results of the combined (neoadjuvant + adjuvant) phases demonstrated the
pembrolizumab arm had a manageable safety profile in participants. The safety profile of the
pembrolizumab arm is generally consistent with the known safety profile of pembrolizumab
monotherapy and a carboplatin-/anthracycline-based chemotherapy regimen. No new safety

concerns were identified.
Internal validity

KEYNOTE-522 is a robust multicentre, randomised, double-blind phase Il study of
pembrolizumab with chemotherapy followed by pembrolizumab monotherapy versus placebo
with chemotherapy followed by placebo monotherapy in patients with TNBC. The co-primary
endpoints were pCR and EFS; both clinically relevant endpoints that were directly referenced

in the final scope for this appraisal and decision problem.

Pembrolizumab plus chemotherapy followed by adjuvant pembrolizumab monotherapy does

not meet the end of life criteria.
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B.3 Cost effectiveness

Key points

TNBC is a very aggressive cancer with poor survival outcomes despite recent advances in
management of metastatic disease.

Locally advanced inflammatory, or early-stage triple negative breast cancer is associated with high
patient burden due to increased risk of recurrence and complexities in subsequent management of
systemic disease.

- Most recurrences in this patient group happen early on and survival outcomes with subsequent
treatment options remain poor even with the most recent changes in the treatment pathway.

Neo-adjuvant chemotherapy followed by surgery can improve patient survival outcomes [Event Free
Survival (EFS) and Overall Survival (OS)] by preventing or delaying disease recurrence.

A cost-effectiveness model was developed to estimate the Incremental Cost-Effectiveness (ICER) of
pembrolizumab + chemotherapy in the neoadjuvant setting followed by pembrolizumab adjuvant
monotherapy post-surgical resection.

- Similar to other neo-adjuvant and adjuvant appraisals, a 4 state Markov model was developed
to of this technology.

The economic analysis incorporates evidence from the KEYNOTE-522 Phase Il pivotal RCT
exploring the efficacy of Pembrolizumab for the indication of interest, and data from KEYNOTE-355,
a Phase lll pivotal RCT (efficacy of Pembrolizumab + chemotherapy for advanced/metastatic PD-
L1+ve TNBC)

Adding pembrolizumab to chemotherapy in the neoadjuvant setting alongside chemotherapy,
followed by pembrolizumab monotherapy post-surgical resection is a highly effective and cost-
effective treatment versus standard neoadjuvant chemotherapy alone:

- ICER of £5,940 per QALY gained at the current patient access scheme (PAS)
- 98.0% likelihood of cost-effectiveness at a willingness to pay threshold of £30,000 per QALY

Adding pembrolizumab reduces the likelihood of recurrence, downstream costs and quality of life

impacts associated with the management of advanced/metastatic disease while prolonging survival

outcomes:

- Anincrease of 3.07 life years over a lifetime versus the current neoadjuvant chemotherapy
which translates to a net il QALY gain for a patient group at high risk of recurrence

- Due to delay or prevention of recurrences, subsequent metastatic treatment costs may reduce

by approximately [JJli] per patient.

The ICER remained largely insensitive to the parameters and assumptions tested in extensive
sensitivity and scenario analyses, with scenarios < £20,000/QALY gained.

Key strengths of the analysis include:

- Certainty of treatment costs with 17 cycles of pembrolizumab per trial design

- Head-to-head data from the 1A4 of KEYNOTE-552 alongside data from KEYNOTE-355 used to
support the economic modeling

- EQ-5D data collected alongside KEYNOTE-522 leveraged for economic modelling

- Extended model validation using real world evidence sources and clinical expert opinion

Pembrolizumab is a highly cost-effective use of the NHS resources for patients with high risk of
recurrence with a very aggressive cancer, and therefore, it should be recommended for routine
commissioning to address the high unmet need in this setting.
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B.3.1 Published cost-effectiveness studies

A comprehensive systematic search was conducted on 16" May 2021, to identify relevant
cost-effectiveness studies for the treatment of patients in neoadjuvant and adjuvant triple
negative breast cancer. No cost-effectiveness studies evaluating pembrolizumab in
combination with chemotherapy followed by pembrolizumab monotherapy in the specified
population were identified. Appendix G provides in full detail the SLR search strategy, study

inclusion/exclusion criteria and the study identification process.

B.3.2 Economic analysis

Owing to the lack of cost-effectiveness studies appraising pembrolizumab in combination with
standard neoadjuvant chemotherapy followed by adjuvant pembrolizumab for the indication of
interest, a de novo cost-effectiveness model was developed to inform the decision problem.
The cost-effectiveness model was informed by the model used in TA424 pertuzumab for the
neoadjuvant treatment for HER2-positive breast cancer [34] which modelled early-stage
HER2-positive breast cancer differing from our population of triple-negative breast cancer.
Whilst we are informed by the TA424 model, we do not replicate it, rather than a 6-state model

we build a 4-state model due to the data available to us (see section B.3.2.2 below.

B.3.2.1 Patient population

The patient population included in the economic evaluation consisted of adults with locally
advanced inflammatory, or early stage triple negative breast cancer at high risk of recurrence,
in line with the anticipated licensed indication and the NICE final scope. Model patient
characteristics were based on the KEYNOTE-522 trial (Table 31).

Table 31: Baseline characteristics of the population in the cost-effectiveness model

Patient characteristics Mean value Source
Patient age (years)

Age, standard deviation (years)
Average patient weight (kg)
Weight, standard deviation (kg)
Average BSA (m?)

BSA, standard deviation

Proportion female (assumed)*
*Whilst a male subject was enrolled in the trial, a simplifying assumption was made that all patients are female.

KEYNOTE-522 [35]

L] | BE
-l ©
®| o
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B.3.2.2 Model structure

Table 32 provides details of the main features of this economic analysis compared to TA424,
the specific approved guidance for pertuzumab for the neoadjuvant treatment for HER2-
positive breast cancer [34]. Although TA424 concerns different population, comparisons can
be made with the neoadjuvant phase of KEYNOTE-522 (which includes an adjuvant phase

which is also modelled).

A 4-state Markov cohort model was developed to estimate health outcomes and costs in the
early-stage TNBC setting using Microsoft Excel® 2016. The state transition diagram in Figure
8 below illustrates the health states and allowable transitions in the Markov model. The model
consists of four mutually exclusive health states; event-free (EF), locoregional recurrence
(LR), distant metastasis (DM), and death, to track the disease course and survival of patients
over time. A Markov model approach was taken because it can explicitly capture disease
pathway of patients with early-stage TNBC as well as the functionality to model metastatic
outcomes [36]. This model differentiates health states by type of recurrence (either LR or DM)
because the primary endpoint, i.e. EFS, of the KEYNOTE-522 trial encompasses both types
of recurrence events [35]. These two types of recurrences have different implications on
patients’ prognoses, and therefore result in different health outcomes and costs. The model
developed for this submission is simpler than TA424 and structured around the KEYNOTE-
522 trial co-primary endpoint, EFS, which is representative of clinical disease progression over

time (pCR not explicitly modelled).

Figure 8: Cost-effectiveness model structure

Event-free

Grade 3+ AEs, Grade 2+ diarrhoea & colitis,
surgery and adjuvant radiation therapy

Distant
metastasis

Locoregional
recurrence
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How patients move through the different health states

Patients with locally advanced, or early-stage triple negative breast cancer at high risk of
recurrence begin in the “EF” health state. At the end of each weekly cycle, patients who are
in the “EF” state may stay in “EF”, transition to the “LR” state, transition to the “DM” state or
die. Patients who are in the “LR” state may stay in the “LR” state, transition to the “DM” state,
or die at the end of each cycle, but could not transition back to the “EF” state. Similarly, patients
who are in the “DM” state may stay in the “DM” state or die at the end of each cycle but could
not transition back to the “EF” or “LR” state. The “death” state is an absorbing health state in

which no costs or benefits are accrued.

Movement through the model is determined by transition probabilities estimated using patient-
level data from KEYNOTE-522 and KEYNOTE-355 (see section B.3.3 below)

Modelling utility

Utilities were derived from the ED-5D-5L data collected alongside the KEYNOTE-522 study
for the “EF” (on and off treatment), “LR” and “DM” health state and these were mapped back
to the 3L tool (see section B.3.4.2). Grade 3+ AE disutility was also sourced from the
KEYNOTE-522 study and considered in the economic model.

Modelling costs and resource use

Relevant drug and administration costs have been estimated using KEYNOTE-522 data.
Surgery costs following the neoadjuvant phase and radiotherapy costs in the adjuvant phase
were also included. Resource use was derived from the previous NICE breast cancer (BC)
HTAs (TA424 and mTNBC ongoing ID1546) as well as clinical expert opinion. All costs were
extracted from public sources such as the National Schedule of Reference costs, PSSRU,
BNF, MIMS and eMIT. Relevant AE management costs were calculated from KEYNOTE-522
clinical data alongside the estimated costs for managing these AEs in the NHS setting and

was applied as a one-off cost in the first model cycle (see section B.3.5.5).

Modelling subsequent therapies

For patients experiencing distant metastasis, the cost of first line treatment for metastatic
TNBC (mTNBC) used in the UK has been included in the economic model. This was estimated
using the subsequent therapy market share estimates from UK market research validated with

clinical experts reflective of UK practice [25, 37]. Subsequent treatment lines (2L, 3L and 4L)
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costs for mTNBC were estimated from the KEYNOTE-355 cost-effectiveness model as per

ongoing ID1546 since these were representative of UK practice [38].

Table 32: Features of the economic analysis

522 have been
used

Previous Current appraisal
appraisals
Factor
TA4241 Chosen Justification
values
Time horizon 50 years 51 years Choice is in line with the NICE reference
case and takes into consideration the need
to model costs and benefits over a
sufficiently long time horizon to characterise
the full impact of the intervention [39].
Cycle length 4 weeks 7 days Allows an accurate estimation of treatment-
related costs particularly for the weekly
administration of paclitaxel.
Half cycle correction | No Yes Consistent with the NICE reference case
[39].
Treatment waning | Not included Not included Treatment waning was not incorporated in
effect the base case. This is consistent with
previous breast cancer HTAs (both early
stage and metastatic stage, including the
recent TAG39) appraisal committee’s
preferences [19].
Source of utilities Published EQ-5D-5L Consistent with the NICE reference case
literature utilities [39].
mapped to 3L
collected
alongside
KEYNOTE-

Source of costs

NHS reference
costs, PSSRU,
BNF, eMIT

NHS reference
costs, PSSRU,
BNF, MIMS,
eMIT,
published
literature.

Sources of costs used are widely accepted
and in-line with guidance in NICE reference
case [39]. Resource use was based on
TA424 and clinical input [34].

board.

1TA424 is the appraisal for pertuzumab for the neoadjuvant treatment of HER2+ve breast cancer and is therefore not TNBC
specific and only focuses on the neoadjuvant setting; hence, it is not reflective of the population for this appraisal. However,
all estimates relating to healthcare resource use were used as a source and validated with clinical experts during an advisory

Abbreviations: NICE: National Institute for Health and Care Excellence; HTA: Health Technology Assessment; TA:
Technology Appraisal; EQ-5D: EuroQol-5D; PSSRU: Personal Social Services Research Unit; BNF: British National
Formulary; MIMS: Monthly Index of Medical Specialities; eMIT: Electronic Market Information Tool.
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B.3.2.3 Intervention technology and comparators

The final scope intervention for this appraisal is pembrolizumab in combination with standard
neoadjuvant chemotherapy followed by adjuvant pembrolizumab as a single regimen as per
KEYNOTE-522. The standard neoadjuvant chemotherapy used in the KEYNOTE-522 was
split into two treatments. The first treatment was carboplatin in combination with paclitaxel,
followed by the second treatment of either doxorubicin or epirubicin in combination with
cyclophosphamide. Following surgery, adjuvant pembrolizumab monotherapy was

administered.

The pembrolizumab component was applied in the model as per the anticipated licensed
dosing regimen (i.e. administered intravenously at a fixed dose of 200mg over 30 minutes
every 3 weeks [Q3W]) in the neoadjuvant and adjuvant phases. The neoadjuvant
chemotherapy component was applied as per KEYNOTE-522: carboplatin (AUC 5 Q3W or
AUC 1.5 weekly on days 1, 8 and 15) and paclitaxel (80mg/m? weekly on days 1, 8 and 15)
followed by doxorubicin (60mg/m? Q3W) or epirubicin (90mg/m? Q3W) and cyclophosphamide
(600mg/m? Q3W).

The final scope specifies the relevant comparators as standard neoadjuvant and adjuvant
therapy without pembrolizumab. The placebo arm in KEYNOTE-522 is reflective of standard
chemotherapy used in the UK and this has been validated by clinical experts [25].
Capecitabine in the adjuvant setting is not an appropriate comparator for this appraisal as
local cancer guidelines only recommend capecitabine adjuvant treatment in patients with
TNBC who have had carboplatin containing neoadjuvant chemotherapy, however, clinical

experts noted that its use is extremely limited [24].

B.3.2.3.1 Discontinuation rules

In line with the KEYNOTE-522 protocol, neoadjuvant and adjuvant therapy was continued until
completion of study treatment (17 cycles of pembrolizumab/placebo), disease progression in
the neoadjuvant phase or until recurrence (local or distance) after surgery, unacceptable

adverse event(s) or physician’s decision to withdraw treatment [40].

B.3.3 Clinical parameters and variables

The primary source of clinical data for the economic model in KEYNOTE-522, a phase Il
pivotal RCT to evaluate pembrolizumab in combination with chemotherapy vs. chemotherapy

alone in the neoadjuvant phase followed by pembrolizumab monotherapy vs. placebo in the
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adjuvant phase. Patient level data (PLD) results have been used in the model to generate the

UK relevant cost-effectiveness comparisons unless otherwise stated.

KEYNOTE-522 provided efficacy, Time on Treatment (ToT), AE and utility data for the
economic model. In KEYNOTE-522, patients were stratified based on their nodal status,
tumour size, and carboplatin regimen, to ensure similar distribution of patient characteristics
across treatment arms [35]. KEYNOTE-355 OS data from the final database lock (date: June
15, 2021) was also used to estimate the transition probability from DM to death applicable for
those receiving 1L treatment for mTNBC [41]. For those who didn’'t receive 1L mTNBC
treatment, the OS data from the a recent SEER Medicaid database publication (Aly et al 2019;
no treatment subgroup) was leveraged in the economic model [42] (see Appendix M). Real
world evidence (RWE) literature were used to validate EFS and OS curve extrapolations [43,
44].

Table 33: Sources of key clinical evidence used to populate the model

Clinical Use in the model

Evidence
KEYNOTE-522

Brief Description

Phase Il clinical trial in | = PLD for the ITT population is used to fit EFS

early or locally parametric curves for economic modelling
advanced TNBC |« Used to estimate transition probabilities from the
exploring the efficacy of EF and LR states

Eﬁrenrr?gct)rlwizl:g?/bfoll owe; = Observed ToT and relativg doge intensity from
by pembrolizumab PLD for the ITT population is used for the

intervention and comparator agents

= EQ-5D-5L trial data derived from the ITT
population were used for trial-based utility analysis
to ensure adequate sample size

» Modelling of frequency of adverse events

= OS estimates from DM state explored in scenario
analysis

monotherapy compared
to chemotherapy alone.

KEYNOTE-355

(pembrolizumab
+ chemotherapy
VS.
chemotherapy
alone 1L
mTNBC)

Phase lll clinical trial in | =

recurrent inoperable or
metastatic TNBC
exploring the efficacy of

pembrolizumab +
chemotherapy

(paclitaxel or  nab-
paclitaxel or

carboplatin/gemcitabine
combination) compared
to chemotherapy alone.

Mean OS by 1L metastatic treatments for
pembrolizumab + taxanes, taxanes alone,
gemcitabine + carboplatin

An NMA was used to estimate OS for
atezolizumab + nab-paclitaxel and carboplatin
(see section B.3.3.3 below)

Used to estimate transition probabilities from the

DM state due to immaturity of KEYNOTE-522 OS
data

Key assumptions around efficacy of chemotherapy
regimens (based on NMA where applicable) are
outlined in section B.3.3.3 below

General
population
mortality

Latest estimated of
general population
mortality by single year
of age from England

Used to adjust long-term OS projections

Used to set the minimum threshold of age-
matching mortality rates for modelled patients in all
treatment arms

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 71 of 151



Confidential

have been applied from
ONS
SEER Medicaid | External data source to | = Mean OS for patients who did not receive 1L
database estimate survival for treatments
thosg who did not | . ysed to estimate transition probabilities from the
receive 1L mTNBC DM state
treatments
Real-world External data sources | = Used to validate modelled EFS and OS for the
evidence: reporting long-term EFS placebo arm of the KEYNOTE-522 trial
Walsh 2019 [41] | and OS
in Sikov 2019
(CALGB 40603)
[43]

Abbreviations: DM: Distant Metastasis; EF: Event-free; EFS: Event-Free Survival; EQ-5D: EuroQol-
5D; ITT: Intention To Treat; LR: Locoregional Recurrence; OS: Overall Survival; PLD: Patient Level
Data; SEER: Surveillance, Epidemiology and End Results Program (USA clinical database); TNBC:
Triple Negative Breast Cancer; ToT: Time on Treatment

B.3.3.1 Modelling transitions from event-free health state

Transition probabilities starting from the EF state were estimated based on survival analyses
of individual patient-level data from the KEYNOTE-522 trial. The three transition probabilities
estimated from this state correspond to the three components in the EFS endpoint: EF to LR,
EF to DM and EF to death. As the number of events observed in the KEYNOTE-522 trial as
of the current data cutoff is low for each of these endpoints, extrapolation for each event would
lead to extremely high-level of uncertainty. Therefore, the transition probability of each event
occurring is estimated based on the extrapolated EFS data, along with the probabilities of
experiencing LR, DM, or death as the first EFS event in each treatment arm derived from the
KEYNOTE-522 clinical trial (data cutoff date: March 23, 2021).

B.3.3.1.1 Survival analysis methodology outline

The survival curve fitting was carried out in line with the NICE DSU guidelines [45]. Standard
parametric models were fitted to the patient level EFS data from the pembrolizumab arm and
placebo arm in the KEYNOTE-522 trial to extrapolate the endpoints from the trial over a
lifetime time horizon and the analysis was conducted in R Programming language. The

following steps were performed for curve fitting:

o First a statistical test of proportional hazard (PH) ratio assumption was performed to
assess the two approaches: 1) “Joint” models — statistical models including data for
both treatment groups, with a term for treatment, and 2) “Separate” models — statistical

models that were fitted to each randomized treatment arm separately. A visual
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inspection of the Schoenfeld residual plot and cumulative hazard plot was also used to

guide the decision if joint or separate models should be used.

If the PH assumption held, a comprehensive range of joint parametric survival models
were to be explored. Here, data from both treatment arms were used within the same
model. All standard parametric models (i.e. exponential, Weibull, Gompertz, log-
logistic, log-normal and generalized gamma) were considered and compared. If the
PH assumption did not hold, independent separate survival models were explored.,
whereby models were separately fitted to each treatment arm using data from the
relevant treatment arm. In the separate models, pembrolizumab and SoC could have
different parametric extrapolations. All parameters of the parametric curves were

allowed to vary between pembrolizumab and SoC.

Within the various parametric survival models explored, visual inspection was used to
assess the fit of the fitted curves to the observed clinical trial data. The Akaike
Information Criterion (AIC) and the Bayesian Information Criterion (BIC) goodness-of-

fit statistics were calculated to help identify the most plausible survival models.

Lastly, the fit of the alternative models was assessed both by considering internal and
external validity (i.e. how well models fitted the observed data) and the clinical

plausibility of the extrapolated results.

The final model selection for EFS presented below took into account the model selection

algorithm by NICE [45] (Figure 9). Validation of long-term extrapolation was performed by

cross checking the estimates at landmark timepoints produced by each model versus

estimates provided by clinical experts and those reported in the RWE clinical literature for

early-stage or locally advanced treated TNBC patients [41, 42]. Appendix O provides the full

survival methodology and alternative models considered for selection.
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Figure 9: Survival model selection process algorithm (from NICE DSU TSD 14) [45]

Survival modeling
required for
economic evaluation

!
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v
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v v
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*L og-cumulative hazard plots =Clinical validity

*Other suitable statistical tests of internal *AlC

validity =BIC
*Log-cumulative hazard plots
+Other suitable tests of internal and external
validity
=Consider duration of treatment effect

\ ]
2

Choose maost suitable model based on above analysis.

Complete sensitivity analysis using alternative plausible survival models, and taking into account
uncertainty in model parameter estimates

B.3.3.1.2 EFS extrapolation

KEYNOTE-522 is a company sponsored phase Il comparative trial for which PLD from both

treatment arms are available for analysis.

Prior to model fitting, EFS cumulative and log-cumulative hazard plots were generated to
assess the proportional hazards assumption (see Figure 10). From visual inspection of the
log-cumulative hazard plot, the crossing the log-cumulative hazard plots of the two treatment
arms suggested the implausibility of the proportional hazard assumption; therefore, separate

models were used to fit the data for each arm for the projection of EFS.
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Figure 10: Cumulative and log-cumulative hazard plots of EFS for pembrolizumab arm
vs. placebo arm comparator based on KEYNOTE-522

Hazard plots were used to identify potential cut-off points for two-phase models. Visual
examination of the cumulative hazard plot suggested week 50 as a potential turning point of
the EFS curves in both treatment arms. Hazard plots also suggested week 43 and 68 as
turning points for the hazard function (see Appendix O for further detail). Chow statistical tests
were also used to estimate the structural changes to the Kaplan-Meier (KM) curves to further
confirm the selection of cut-off points [46, 47]. With the Chow test, the structural changes to
the slope of the cumulative hazard curves (i.e. the hazard rate) were tested and the time point
with the most pronounced change to the slope of the cumulative hazard curve was selected
as the cut-off point. The results of the Chow test suggested week 93 and 109 as potential

turning points (see Appendix O for further detail).

The unique mode of action of immunotherapy (with or without chemotherapy) is not
comparable to chemotherapy alone; therefore, the underlying hazard assumption for the
parametric curve does not need to be the same. Furthermore, as the standard parametric
distributions did not provide a good fit to the observed EFS data, two-phase parametric
functions fittings were explored with three cut-off points — week 43, 50, 68 (see Appendix O
for further detail). Accounting for the above considerations, the fittings with cut-off point at

week 50 is used in the base-case economic model in both treatment arms because it provides
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plausible visual fit and is good balance of robust KM data used directly in the first phase whilst

enough data remaining can be used to fit a parametric curve in the second phase.

Statistical tests based on the AIC and BIC criterion, combined with visual inspection were used
to identify the best-fitted parametric distribution from week 50 onward based on internal
validity. Short term fit and long-term extrapolations are presented in Figure 11 and Figure 12
below. Differences of 5 points or greater are considered important in terms of distinguishing

between models.

For the EFS of the pembrolizumab arm beyond week 50, the AIC/BIC statistics presented in
Table 34 below and visual inspection both suggested that the Generalized Gamma distribution
was the best fit to the data. Clinical expert opinion suggested the Gompertz distribution as a
plausible extrapolation of EFS; however, this is associated with a flat tail potentially leading to
overestimation of the long-term EFS (Figure 11). Clinical experts also noted Generalized
Gamma as a plausible fit which is explored in the base case, followed by log-normal which is
explored in scenario analysis [25]. For the EFS of the placebo arm beyond week 50, the
AIC/BIC statistics (Table 34) were lowest for the Gompertz distribution with log-normal ranked
the second. Again, the Gompertz distribution is associated with a flat tail potentially leading to
overestimation of the long-term EFS, which suggests an implausible extrapolation (Figure 12).
Clinical expert opinion and visual inspection of the curves confirmed the selection of the log-
normal distribution, which is explored in the base case, followed by Generalized Gamma which

is explored in scenario analysis [25].

Among the alternative parametric curves, the final choice of base case parametric survival
models was a balance between the statistical fit, visual inspection, and the clinical plausibility
of the extrapolated model. As a summary, the following standard parametric models were
selected as the base case and plausible scenario analyses for the curves fitted to the EFS

data:

e For the pembrolizumab arm:

o Base case: KM50 + Generalized Gamma
o Alternative: KM50 + Lognormal

e For the placebo arm:

o Base case: KM50 + Log-normal
o Alternative: KM50 + Generalized Gamma
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Figure 11: EFS standard parametric curve fitting in the pembrolizumab arm for week
50+

Figure 12: EFS standard parametric curve fitting in the placebo arm for week 50+
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Table 34: Summary of goodness of fit for EFS: pembrolizumab arm and placebo
comparator arm from KEYNOTE-522 (week 50+)

Parametric Pembrolizumab arm Placebo arm
distribution AlC BIC AVG AIC BIC AVG
A A
for EFS () o
S S
= =
Exponential 1140.24 1144.84 1142.54 4 980.85 984.75 982.80 7
Weibull 1140.71 1149.89 1145.30 6 972.61 980.39 976.50 4
Log-normal 1134.58 1143.76 1139.17 2 969.91 977.69 973.80 2
Log-logistic 1139.91 1149.09 1144.50 5 971.70 979.48 975.59 3
Gompertz 1134.88 1144.06 1139.47 3 968.49 976.27 972.38 1
Gamma 1140.95 1150.13 1145.54 7 973.15 980.94 977.05 5
Generalized 1127.35 1141.12 1134.24 1 971.87 983.54 977.71 6
Gamma
Abbreviations: AIC: Akaike Information Criteria, BIC: Bayesian Information Criteria; AVRG: Average, Ranking is based
on the average AIC/BIC statistic.

The base case parametric curve fits for EFS compared to the KM curves are presented in

Figure 13.

Figure 13: Base case standard parametric model fits to the EFS data in KEYNOTE-522

Considering the uncertainty associated with the long-term extrapolation of EFS beyond the
trial period, it is important to carefully validate the EFS projections. The validation of EFS

curves were conducted by 1) comparing modelled EFS vs. observed EFS in the KEYNOTE-

522 trial, and 2) comparing the modelled EFS vs. external sources (see section B.3.10).
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The modelled EFS at 3 years (pembrolizumab arm = ||, placebo arm = ) are
comparable to the observed EFS at 3 years (pembrolizumab arm = [JJl}; placebo arm = |l).
The modelled EFS curves match well with the observed EFS curves as shown in Figure 14

(see section B.3.10).

Figure 14: Modelled vs. observed EFS for pembrolizumab and placebo arm from
KEYNOTE-522

B.3.3.1.3 Estimation of transition probabilities of the three competing events:
EF-2>LR, EF>DM and EF >Death

The three EFS components in the KEYNOTE-522 trial — time to LR, time to DM and time to
death, were analysed using Gray’s method considering competing risks [48]. The three
different components of EFS were defined post-hoc by grouping categories of EFS events as

follows:

1. Locoregional recurrence/PD component:
e Local progression of disease precludes surgery
e Local progression of disease precludes definitive surgery
o Positive margin at last surgery
e Local recurrence
2. Distant recurrence/PD component:
e Secondary primary malignancy
e Distant progression of disease
e Distant recurrence
3. Death component

To perform a competing risks analysis, time to first local recurrence/PD component is defined

as the time from randomisation to the first occurrence of any of the 4 types of events as listed
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above. In this definition, only the first event defining EFS is considered. If a patient had an
event from another category (distant recurrence/PD or death) first, this is considered as a
competing risk. Time to first distant recurrence/PD component is defined as the time from
randomisation to the first occurrence of any of the 3 types of events as listed above. In this
definition, only the first event defining EFS is considered. If a patient had an event from another
category (local recurrence/PD or death) first, this is considered as a competing risk. Time to
death component is defined as the time from randomization to death. In this definition, only
the first event defining EFS is considered. If a patient had an event from another category

(local or distant/recurrence/PD) first, this is considered as a competing risk.

The three time-to-EFS-component endpoints are expressed in weeks. The rules for defining

participants with an event of interest, with a competing event or censored, as well as

corresponding date are summarised in Table 35 (for further details see Appendix P).

Table 35: Event rules for analysis of competing risk

Local Recurrence/PD | Distant Recurrence/PD | Death Component

Component Component
Event =0 If no EFS event: censored at | If no EFS event: censored at Icfenggre dE;cSthees\;emn;
(Censored) | the same time as for EFS the same time as for EFS time as for EES

If the first occurred EFS event

is a local recurrence/PD (i.e. | If the first occurred EFS event

Local PD precludes surgery, | is a distant recurrence/PD (i.e. | If the first occurred
Event = 1 Local PD precludes definitive | Secondary primary | EFS event is a death:
(Event of | surgery, Positive margin at | malignancy, Distant PD, | event of interest at the
Interest) last surgery, Local | Distant recurrence): event of | same time as this first

recurrence): event of interest | interest at the same time as this | EFS event

at the same time as this first | first EFS event

EFS event

If the first occurred EFS event

If the first occurred EFS event | is a local recurrence/PD (i.e. f the fi

. : e first occurred

is a distant recurrence/PD | Local PD precludes surgery, EFS event is not a
Event = 2 (.e. Secondary primary | Local PD precludes definitive death):
(Competing | Malignancy,  Distant  PD, | surgery, Positive margin at last "
Event) Distant recurrence) or death: | surgery, Local recurrence) or | Competing event at

competing event at the same | death: the same time as this

; o . first EFS event

time as this first EFS event competing event at the same

time as this first EFS event

Note: Please read table from top to bottom.

Within each cycle, the cause-specific probability of each transition (i.e. EF > LR, EF > DM

and EF - death) was calculated based on the estimated probability of an EFS event, and the
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probability that the EFS event being LR, DM or death (Table 36). These estimated probabilities
were time-dependent and differ in Year 1 compared to Year 2+ as demonstrated by the slope

changes in

and Figure 16. Specifically, the estimated probability of an EFS event is detailed in Section
B.3.3.1.2. The probability of the EFS event being LR, DM or death were estimated using the
KEYNOTE-522 trial, where the time to LR, time to DM and time to death were analysed using
the Gray’s method considering competing risks as detailed above (for further details see

Appendix P).

The cost-effectiveness model further assumed that the probability of the EFS event was
constrained by the all-cause natural mortality. Therefore, the transition probabilities of EF -
LR, EF > DM, and EF - death were calculated as follows:

*  TPersir = TPers event * probability of the first EFS event being LR
*  TPersom = TPersevent * probability of the first EFS event being DM

" TPersdeath = Max(TPers event * probability of the first EFS event being death, probability

of death among the general population — TPers1r — TPerspm)

Table 36: Probability of the first EFS event

Treatment arm

Year 1

Year 2+

% LR

% DM

% Death

% LR

% DM

% Death

Pembrolizumab

Placebo

B.3.3.1.4 Validation of the cumulative incidence of EF2LR, EF>DM and
EF>death

The predicted cumulative incidence of EF - LR, EF > DM, and EF - death were validated
with the observed cumulative incidence from the KETNOTE-522 trial.

and Figure 16, and Table 37 and Table 38 illustrate that the modelled cumulative incidence

rates are comparable to the observed data.
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Figure 15: Pembrolizumab arm — modelled cumulative incidence vs. observed
incidence of EF 2 LR, EF > DM and EF - death

Abbreviations: DM, distant metastasis; EF, event-free; LR, locoregional recurrence

Figure 16: Placebo arm — modelled cumulative incidence vs. observed incidence of EF
- LR, EF > DM and EF - death

Abbreviations: DM, distant metastasis; EF, event-free; LR, locoregional recurrence
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Table 37: Pembrolizumab arm — modelled cumulative incidence vs. observed
incidence of EF 2 LR, EF > DM and EF - death

&;rizzl:::e 0.5-year | 1.0-year | 1.5-year | 2.0-year | 3.0-year | 5.0-year
EF— LR

Modelled [ ] [ ] [ ] | | |
Observed [ ] [ ] [ ] | | |
EF— DM

Modelled | ] | ] | ] | ] | ] | ]
Observed [ ] [ ] [ ] | | |
EF— Death

Modelled | | ] | ] | ] | ] | ]
Observed [ ] [ ] [ ] | | |

Abbreviations: DM, distant metastasis; EF, event-free; LR, locoregional recurrence

Table 38: Placebo arm — modelled cumulative incidence vs. observed incidence of EF
= LR, EF = DM and EF = death

ic:::?(;:fé:e 0.5-year | 1.0-year | 1.5-year | 2.0-year | 3.0-year | 5.0-year
EF—- LR

Modelled || || || [ [ [
Observed - - - - - -
EF— DM

Modelled | ] | | [ ] [ ] [ ]
Observed - - - - - -
EF— Death

Modelled [ ] [ ] [ ] [ ] [ ] [ ]
Observed - - - - - -

Abbreviations: DM, distant metastasis; EF, event-free; LR, locoregional recurrence

B.3.3.2 Modelling transitions from locoregional recurrence health state

The transition probabilities of LR - DM and LR - death were estimated based on the pooled
data from the two treatment arms from the KEYNOTE-522 trial which biases against
pembrolizumab given the LR proportions being lower for the pembrolizumab arm than the
placebo arm (Table 15). Parametric models were fitted to the time from LR to DM or death,
and exponential distribution was found to be the best fit. Considering the memoryless feature
of the Markov cohort model structure, constant transition probabilities from the LR state were
assumed. Furthermore, exponential was also the best fit to the time from LR - DM or death
so this is a reasonable assumption. The transition probabilities of LR - DM, and LR - death

were calculated based on the transition probabilities of LR - DM or death, and the proportions
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of DM and death respectively, which were all obtained from the KEYNOTE-522 trial (Table
39). Furthermore, the model constrained the transition probability of LR a DM or death by the

all-cause natural mortality.
Therefore, the transition probabilities of LR - DM, and LR - death were calculated as follows:
*  TPLr>bm = TPLr>DMordeath * the proportion of patients progressed from LR to DM

" TPir>death = Max(TP (rspmor geath * the proportion of death from LR, probability of death

among the general population — TP.r>pwm)

Table 39: Exponential rate from LR to DM or death

Parameter Value Source

Exponential rate (weekly) from LR to - KEYNOTE-522 (cut-off
DM or death date: 23 March, 2021)

% from LR to DM ||

% from LR to death |

Abbreviations: DM, distant metastasis; LR, locoregional recurrence

B.3.3.3 Modelling transitions from distant metastasis health state

In the DM state, the model assumed that a proportion of patients would receive the 1L
treatment for metastatic disease, which were obtained from the KEYNOTE-522 trial (Table
40).

Table 40: Proportion of patients who received 1L treatments

Parameter Pembrolizumab arm Placebo arm Source
Proportion of KEYNOTE-522
patients who [ ] [ (Cut-off date: 23
receive 1L March 2021)

The model incorporates two sources, KEYNOTE-355 and KEYNOTE-522, to estimate
transition probabilities from DM to death and the treatment costs in the DM health state (see
section B.3.5.2). KEYNOTE-355 data is used in the base case due to the current immaturity
of the KEYNOTE-522 OS data; however, this alternative option is explored in the scenario
analyses. Several assumptions had to be made around the effectiveness and time on
treatment for some of the chemotherapies for which data from KEYNOTE-355 was not
available and these were validated by clinical experts. Where available, hazard ratios were
applied to OS and ToT. These are discussed below in B.3.3.3 (for efficacy) and B.3.5.2 (for
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costs). A list of the KEYNOTE-355 data and assumptions applied in the model are provided
in Table 41 below.

Data from the KEYNOTE-355 clinical trial is used in the base case with the outcomes derived
based on the assumptions and inputs related to 1) rechallenge with pembrolizumab or other
immune-oncology (I0) agent 2 years post initiation of neoadjuvant treatment as validated with
clinical experts (this is equivalent to 1 year post completion of adjuvant treatment but has been
applied as 2 years post initiation of neoadjuvant treatment in the model for simplicity) [25]; 2)

PD-L1 positive rate; 3) treatment rate; and 4) treatment mix fin the metastatic setting.

The model incorporated the flexibilities of the following three scenarios for patients who
received pembrolizumab in combination with chemotherapy in the neoadjuvant phase. The
base case is 10-eligibility based on clinical expert input who explained their experience of
rechallenge in melanoma indications and the current availability of Atezolizumab + nab-

paclitaxel in the metastatic setting; the others are explored in a scenario analyses [25].

¢ 10-eligible: patients cannot receive pembrolizumab rechallenge or rechallenge is not
applicable, patients can use other 10s in the DM setting 2 years post initiation of
neoadjuvant treatment. This was assumed in the base case to reflect the current
availability of atezolizumab + nab-paclitaxel in the metastatic TNBC setting. For
patients who relapse within 2 years of pembrolizumab neoadjuvant treatment initiation,

the 10O-ineligible scenario is applied.

= Pembrolizumab rechallenge for mTNBC PD-L1 positive population: patients can
receive pembrolizumab again or another 10 in the DM setting 2 years post initiation of

neoadjuvant treatment.

» 10 ineligible: patients cannot receive any 10s, patients would receive a mix of non-10

chemotherapies

The base case treatment mix of each scenario was obtained from UK market research and
clinical expert input (MSD data on file, 2021), who considered the PD-L1 testing rate, the
proportion of PD-L1 positivity, and treatment mix for PD-L1 positive and PD-L1
negative/untested, respectively [25, 37]. In the base case, pembrolizumab rechallenge is not
permitted to reflect the current standard of care in the UK where atezolizumab + nab-paclitaxel
is the only 10 therapy currently available for metastatic TNBC (Table 42). A PD-L1 positive

testing rate of 38% was assumed based on KEYNOTE-355 [41] and in the base case all were
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assigned to atezolizumab + nab-paclitaxel. Scenarios where pembrolizumab rechallenge is
permitted were explored. In one scenario, the pembrolizumab and placebo arm assume a [}
split between pembrolizumab + taxanes and atezolizumab + nab-paclitaxel of those who are
PD-L1 positive. This scenario should be considered conservative since it assumes that
pembrolizumab+ taxanes will displace the current SoC of atezolizumab + nab-paclitaxel in 1L
PD-L1 positive metastatic TNBC setting. Another scenario was explored with a - split
between pembrolizumab + taxanes and atezolizumab + nab-paclitaxel of those who are PD-
L1 positive. A scenario where patients cannot receive any I0s is also explored where the PD-
L1 positive rate is re-weighted across all other non-IO chemotherapies. This scenario is also
applied for patients who relapse within 2 years of neoadjuvant pembrolizumab treatment
initiation. Market share estimates for each of the scenarios explored are included in Appendix
M.

The mean OS in the DM state was estimated as a weighted average of patients who received
1L treatments based on market share estimates validated with UK clinical experts and patients
who did not receive the 1L treatments (survival drawn from Aly et al 2019). The results from a
metastatic TNBC NMA (see Appendix M of this submission) are used to estimate the weighted

survival for those who receive 1L metastatic TNBC therapies.

More specifically, the mean OS of each 1L metastatic TNBC treatments was calculated based
on the predicted OS curves from the pembrolizumab 1L mTNBC cost-effectiveness model
(MSD data on file, final database lock: June 15, 2021) (Table 43) [38] alongside the NMA
results if this was necessary. The predicted survival rate at each weekly interval was first
obtained from the 1L mTNBC cost-effectiveness model without adjusting for natural mortality
or discounting effect. The area under the OS curve (i.e., restricted mean survival time within
35 years) was then estimated using the trapezoidal rule. The same calculation was repeated

for the mean TOT estimation.

The current model assumes paclitaxel and capecitabine have same OS as taxane and that
carboplatin + paclitaxel has the same OS as gemcitabine + carboplatin in the 1L mTNBC cost-
effectiveness model owing to the lack of comparative data from the 1L mTNBC NMA; this
assumption was validated with clinical experts. The OS of carboplatin was estimated based
on the HR of carboplatin versus taxanes from KEYNOTE-355. Similar assumptions were made
to estimate the ToT of paclitaxel, capecitabine, and carboplatin + paclitaxel. In addition, the
PFS (BICR assessed) HR was assumed as a proxy for the ToT HR. Atezolizumab + nab-

paclitaxel OS was estimated based on the HR of atezolizumab + nab-paclitaxel versus
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taxanes (nab-paclitaxel/paclitaxel) and this was calculated directly in the 1L mTNBC cost-

effectiveness model. A similar assumption was used to estimate the atezolizumab + nab-

paclitaxel ToT using the PFS by investigator assumed as a proxy for the ToT HR. Appendix

M details the HRs used.

The mean OS among patients who did not receive 1L treatments were obtained from SEER
Medicaid [49], and was estimated to be 21.94 weeks [42] (see Appendix M). The weighted

mean OS of each arm is presented in Table 43. The transition probability of DM - death was

estimated based on the constant hazard assumption.

Table 41: KEYNOTE-355 data and assumptions

Parameter

Assumption

PD-L1 positive testing rate

A PD-L1 positive testing rate of 38% was assumed based on
KEYNOTE-355 [41]

Treatment mixin 1L mTNBC

The following treatments were considered in 1L mTNBC based on
clinical expert opinion and KEYNOTE-355 data:

o Pembrolizumab + taxanes (currently in the appraisal process)
o Paclitaxel

e Carboplatin

e Carboplatin + paclitaxel

¢ Gemcitabine + carboplatin

e Atezolizumab + nab-paclitaxel

e Capecitabine

Mean OS in the DM state

Data from KEYNOTE-355 and the 1L mTNBC cost-effectiveness model
is not available for carboplatin, carboplatin + paclitaxel and
capecitabine. Hence, capecitabine and paclitaxel mean OS were
assumed equal to the taxanes arm mean OS and carboplatin +
paclitaxel mean OS was assumed equal to the gemcitabine +
carboplatin arm mean OS as validated by clinical expert opinion. An
NMA was used to estimate mean OS based on HRs for atezolizumab +
nab-paclitaxel (calculated in the 1L mTNBC cost-effectiveness model)
and for carboplatin.

Subsequent treatment (2L+)
costs

The lump sum costs of subsequent lines (2L, 3L and 4L) of treatments
were obtained from the cost-effectiveness model of 1L mTNBC.
Paclitaxel, carboplatin and capecitabine assumes 2L+ costs equal to
the taxanes arm and carboplatin + paclitaxel assumes 2L+ costs equal
to the gemcitabine + carboplatin arm of KEYNOTE-355 1L mTNBC
model (MSD, data on file) [38]. Atezolizumab + nab-paclitaxel 2L+ costs
are taken directly from the KEYNOTE-355 1L mTNBC model (MSD,
data on file) [38]. The proportions of patients receiving each line (2L+)
of treatment have been considered in the total costs (Table 57).
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Table 42: KEYNOTE-355 — Market shares of 1L metastatic TNBC treatment by
neoadjuvant treatment arm used in base case based on UK market research and

clinical expert input

taxanes (paclitaxel or
nab-paclitaxel)

Treatment mix | Pembrolizumab + chemotherapy Chemotherapy
among patients who | |0-eligible (Pembro . 10-eligible (Pembro
received 1L ineligible) (Damehigible ineligible)
Pembrolizumab +

Paclitaxel

Carboplatin (or
containing regimens)

Carboplatin +
paclitaxel

Gemcitabine +
carboplatin

Atezolizumab + Nab-
paclitaxel®

Capecitabine

10-eligible is applied in the base case where treatment with atezolizumab + nab-paclitaxel is permitted in the
metastatic setting 2 years post neoadjuvant treatment initiation for the pembrolizumab arm. For patients who
relapse within 2 years of neoadjuvant pembrolizumab treatment, the 10-ineligible scenario is applied. Additional
scenarios presented in Appendix M. *Assumes PD-L1 SP132 positive as per Impassion130 study.

Table 43: KEYNOTE-355 — Mean OS by 1L metastatic TNBC treatment

Treatment mix among
patients who received 1L

Mean OS (weeks)

Comments

Pembrolizumab + taxanes
(paclitaxel or nab-paclitaxel)

Taken directly from KEYNOTE-355 1L
mMmTNBC model

Taken directly from KEYNOTE-355 1L

Paclitaxel* MmTNBC model for taxanes pooled arm in
line with previous NICE assumptions

Carboplatin ~ (or  containing Applied OS HR of carboplatin versus

regimens)t taxanes (paclitaxel/nab-paclitaxel)

Carboplatin + paclitaxel®

Assumed equal to gemcitabine +
carboplatin arm of KEYNOTE-355 1L
mTNBC model

Gemcitabine + carboplatin

Taken directly from KEYNOTE-355 1L
mTNBC model

Atezolizumab + Nab-paclitaxel

Applied OS HR of atezolizumab + nab-
paclitaxel versus taxanes (paclitaxel/nab-
paclitaxel) from KEYNOTE-355 1L
mTNBC model
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- Assumed equal to taxanes arm of

Capecitabine KEYNOTE-355 1L mTNBC model

TMean OS estimated from NMA. "Mean OS assumed equal to gemcitabine + carboplatin. *Mean OS assumed equal to
taxanes. See Appendix M for further detail. Abbreviations: 1L, first-line; IO, immune-oncology. See Appendix M for
further details.

Table 44: KEYNOTE-355 — Transition probabilities of DM a death for the
pembrolizumab and placebo arms

Treatment arm | Eligibility for IOs in | Weighted DM — death:
the DM state mean OS | Exponential rate (weekly)
(weeks) based on weighted mean OS
Pembrolizumab | 10-eligible* || |

Pembrolizumab | Pembrolizumab
rechallenge-eligible

|| I
Pembrolizumab | 10 ineligible [ ] |
] I

Placebo -

*|O-eligible assumed in base case. Abbreviations: DM, distant metastasis; 10, immune-oncology; OS, overall
survival

A scenario analysis was conducted with the KEYNOTE-522 OS data. The mean OS was
calculated from KEYNOTE-522, which was estimated among all patients who had
documented distant recurrence/progression. As the mean OS was estimated among all
patients regardless of whether they have received treatments or not, the transition probabilities
of DM - death were estimated based on the mean OS by assuming a constant hazard (Table

45). The mean OS is estimated from the point of arrival in the DM state.

The treatment mix observed in the KEYNOTE-522 trial was not applicable to the UK setting
(see Appendix M); therefore, the treatment mix and market shares used were obtained from
UK market research and validated with clinical experts as presented in Table 42 above. These

were used for the calculation of treatment costs (see Section B.3.5.2).

Table 45: KEYNOTE-522 — Transition probabilities of DM > death for the
pembrolizumab and placebo arms

Treatment arm Mean OS | DM — death: | Source
(weeks) Exponential rate

(weekly) based on

mean OS
Pembrolizumab arm ] ] KEYNOTE-522

March 2021)

Abbreviations: DM, distant metastasis; OS, overall survival. Note: Mean OS is estimated from the point of arrival
at the DM state.
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B.3.3.3.1 Validation of OS based on KEYNOTE-355

The predicted OS was validated against internal and external sources (see section B.3.10).
The model validated the predicted OS based on KEYNOTE-355 with the observed OS from
the KEYNOTE-522 trial. The modelled OS at 3 years (pembrolizumab arm = B placebo
arm = ) are comparable to the observed OS at 3 years (pembrolizumab arm = [
placebo arm = ). The modelled OS curves match well with the observed OS curves as

shown in Figure 17 (see section B.3.10).

Figure 17: Modelled vs. observed OS for pembrolizumab and placebo arm from
KEYNOTE-355

B.3.3.4 Overview of health state transitions considered in the economic model

As a summary, an overview of the approaches used to estimate transitions between health
states is provided below. The scenario and sensitivity analyses, used to explore the
uncertainty in these parameter estimations, are also outlined. The results are presented in
Section B.3.8.
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Table 46: Summary of health state transitions considered in the model

Transition(s) Estimation approach Data source(s) Scenario or one-way
sensitivity analyses
performed

EF 2 LR Time dependent transition Treatment = Alternative parametric

EF > DM probabilities were estimated based on specific PLD distributions fitted to EFS for

1) extrapolated EFS and 2) proportion from KEYNOTE- each treatment arm of

EF = Deatht of LR, DM and death as the first EFS 522. KEYNOTE-522:

event. Life tables for o Pembrolizumab
= Using PLD from KEYNOTE-522, England & Wales arm: KM50 + Log-
EFS was extrapolated based on (2018-2020) [50] normal
parametric functions for each arm — for transitions o Placebo arm:
o Pembrolizumab arm: KM50 to death KM50 +
+ Generalized Gamma Generalized
o Placebo arm: KM50 + Log- Gamma
normal = The probability of patients
= No remission assumption was experiencing LR, DM and
applied in the base-case death as the first EFS event
. in Year 1 and Year 2+
= No Freatmgnt waning effect was varied by 95% confidence
considered in the base-case interval.
=  Probability of experiencing LR, DM
or death per cycle were estimated
from EFS
= The probability of  patients
experiencing LR, DM and death as
the first EFS event in Year 1 and
Year 2+ respectively, were obtained
from the KEYNOTE-522 clinical trial
=  The transition probabilities of EF =
LR, EF > DM and EF = death were
then calculated based on the
probability of experiencing event
(LR, DM or death) and the
proportions  of each  event,
accounting for competing risks
LR > DM Transition probabilities starting from Treatment =  The proportions of patients
LR > Deatht LR were assumed to be equivalent specific PLD experiencing DM and death
between arms, and constant across all from KEYNOTE- varied by 95% confidence
cycles 522. interval.
=  The transition probabilities of LR > Life tables for
DM or death were obtained from the England & Wales
KEYNOTE-522 clinical trial by (2018-2020) [50]
pooling data from the two treatment — for transitions
arms to death
= The proportions of patients
experiencing DM and death
respectively, were obtained from the
KEYNOTE-522 clinical trial
= The transition probabilities of LR a
DM, and LR > death were
calculated based on the probability
of experiencing either event (DM or
death) and the proportions of each
event
DM - Deatht Transition probability from DM -> Treatment = Using KEYNOTE-522 to
death was estimated based on the specific PLD estimate mean OS of all
treatment rate, the expected mix of 1L from KEYNOTE- patients following distant
treatments in the DM state, the 355 for patients metastasis.
efficacy of these 1L treatments in who receive 1L
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terms of mean OS, and mean OS for
those who did not receive 1L
treatments

KEYNOTE-355 was selected as the
base-case source to estimate mean
OS of all patients following distant
metastasis given the immaturity of
KEYNOTE-522 OS data

The transition probability was
derived based on assumptions and
inputs related to 1) rechallenge other
IO agent; 2) PD-L1 positive rate; 3)
treatment rate; 4) treatment mix in

mTNBC
treatments.

SEER Medicaid
database [42] for
patients who do
not receive 1L
mTNBC
treatments.

Life tables for
England & Wales
(2018-2020) [50]
— for transitions
to death

Exponential rate of DM
varied by 95% confidence

interval.

the metastatic setting; and 5) mean
OS of patients who received each 1L
treatment and who did not receive 1L
treatments

life tables given the age of the cohort at each cycle.

LR: locoregional recurrence; N/A: Not applicable; PLD: patient-level data.

1 Transition probabilities to death were constrained to be at least as high as all-cause mortality, as estimated from national

Abbreviations: EF: event-free; EFS: event-free survival; DM: distant metastasis; |O: Immune-oncology; KM: Kaplan-Meier;

B.3.3.5 Adverse events within the economic model

Adverse events (AEs) experienced by patients were also included in the economic model to
factor in the extra costs incurred. The primary source of incidence of AEs was the KEYNOTE-
522 study. The model considers all-cause Grade 3+ AEs (incidence rate =2 5%). Additional

AEs deemed as clinically relevant for inclusion in the economic modelling included:

o Diarrhoea (of Grade 2+)
e Colitis (of Grade 2+)

It should be noted that the incidence rates of Grade 3+ AEs included in the model may be
lower than the 5% cut-off used for inclusion since the 5% cut-off is based on AEs of any grade.
In line with other IO submissions, the majority of AE costs (at Grade 3+) are associated with

hospitalization costs.

The impact of AEs was incorporated in the base-case by estimating weighted average cost
per patient per treatment arm based on the incidence of AEs which is then applied as a one-

off cost in the first cycle of the model accordingly.
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Table 47: Incidence and duration of modelled AEs from KEYNOTE-522

All-cause Grade 3+ AEs Grade | Pembrolizumab | Placebo arm Mean AE
arm duration (days)*

Neutropenia 3+ 35.2% 34.4%

Neutrophil count decreased 3+ 19.0% 23.7%

Anaemia 3+ 19.5% 15.7%

Febrile neutropenia 3+ 18.4% 16.2%

White blood cell count 3+ 7.89 5.49

decreased * " - days

Alanine aminotransferase 3+ 6.4% 2.8%

increased

Diarrhoea (prior 10 HTAs) 2+ | |

Colitis (prior IO HTAs) 2+ | |

Notes: # used to estimate subsequent QALY decrement based on the selected AE profile which is then applied in

the 1t cycle of the economic model

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

HRQoL was evaluated in the KEYNOTE-522 trial using the EuroQoL EQ-5D-5L. The NICE
guidelines stipulate that the EQ-5D is the preferred instrument measuring changes in the
HRQoL alongside clinical trial and that data collected directly from patients alongside a clinical

study should be used to estimate utility weights to populate the economic model [39].

In KEYNOTE-522, the EQ-5D-5L questionnaire was administered as follows. In the
neoadjuvant phase, the questionnaire was administered on day 1 of cycle 1 of treatment 1
(carboplatin + paclitaxel with or without pembrolizumab) and on day 1 of cycles 1 and 4 of
treatment 2 (doxorubicin/epirubicin + cyclophosphamide with or without pembrolizumab). In
the adjuvant phase, the questionnaire was administered on day 1 of cycles 1, 5 and 9.
Assessments were also conducted at the early discontinuation visits and for long-term follow-

up visits every 12 months for 2 years or until PD, whichever is earlier [40].

As the EQ-5D-5L system was used, the data was mapped back to the 3L tool using the
crosswalk method developed by van Hout et al. [51] as per the NICE position statement for
reference case analyses [52]. The EQ-5D-3L value set was then used to derive utility values

for the economic model. The 5L value set was explored in scenario analyses.

Analysis of the EQ-5D scores reported below was based on the full analysis set (FAS)
population using the 1A4 data-cut of KEYNOTE-522 which took place on the 23™ of March
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2021. UK preference-based scores were used for all patients analysed from the KEYNOTE-
522 clinical trial with the UK scoring functions being developed based on the time trade-off
technique by Dolan et al 1997 [53].

EQ-5D utility values collected in the relevant patient population to the decision problem are
preferred for decision-making [39]. Base-case utility values for the event-free, locoregional
recurrence and distant metastasis states were derived through repeated measures regression
analyses of patient-level EQ-5D data from the KEYNOTE-522 trial. At each visit where health
state was assessed, the corresponding EQ-5D score was used to characterise utility. Within
the event-free health state, EQ-5D utility values were also derived by treatment status using
the same regression analyses with the “on-treatment” period defined as the period between
the start of neoadjuvant therapy to the end of the whole treatment course. Visits with missing

EQ-5D scores were excluded.

Since patients could have multiple EQ-5D score measurements within each health state or
treatment status category, linear mixed-effect models with fixed effects including treatment
and one of the following factors: health state, treatment status, AE status; were applied to the
model EQ-5D scores, assuming compound symmetric structure to account for within-subject
correlation due to repeated measurements of EQ-5D over time. The means of the EQ-5D
scores in the following by-group of interest were predicted using Least Square (LS) means

from the respective models:

1. By health state and by treatment arm
2. By treatment status within event-free state and by treatment arm
3. By AE status within event-free on treatment period and by treatment arm

At the baseline assessment, the difference in utility between the two arms is not statistically
significant or clinically meaningful. EQ-5D utility values were estimated based on health status
(and treatment status within event-free state) with further adjustments for the measurement of
EQ-5D during a grade 3+ AE incidence rate 2 5%. Using both analyses (by health state and
treatment status within event-free state), no statistically significant or clinically meaningful
differences were identified in the utility values between treatment arm. This means, the
coefficients for the placebo arm versus the pembrolizumab arm were not statistically significant
and the associated decrement was < 0.08 which is defined as the minimally important

difference (MID) in EQ-5D scores for cancers [54].
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The presence of Grade 3+ AEs was associated with a statistically significant coefficient in the
event-free on treatment period; therefore, utilities for the event-free health state with or without

Grade 3+ AEs have also been estimated and introduced into the model.

A summary of compliance rates is reported below along with the estimated utilities generated
are presented in Table 48, Table 49 and Table 50. Appendix N provides the full methodology,

results, and compliance rates at each assessment time point.

B.3.4.1.1 Utility analyses results from KEYNOTE-522
Compliance to HRQoL assessments was very good with % and %6 completing the

questionnaires at neoadjuvant baseline for the pembrolizumab arm and placebo arm
respectively. Compliance rates slowly decreased over time with [JJJl§% and [Jll1% at adjuvant
baseline for the pembrolizumab arm and placebo arm respectively. The lowest reported
compliance was at week 24 of the adjuvant phase with [ and % for the

pembrolizumab arm and placebo arm respectively.

Table 48: Estimated utilities by health state (pooled treatment arms)

Coefficient Pooled Value SE 95% CI
(N=1126 patients¥)

Event-free - - -
Local recurrence - - -
Distant metastasis - - -

EQ-5D score during baseline is not included. *Number of records analysed per category is provided in Appendix
N. Abbreviations: SE, standard error; ClI, confidence interval.

Table 49: Estimated utilities in event-free state by treatment status (pooled treatment
arms)

Coefficient Pooled Value SE 95% ClI
(N=1126 patients?)

Event-free, on

treatment I I I

Event-free, off

treatment I I I

AE disutility [ ]

EQ-5D score during baseline is not included. #Number of records analysed per category is provided in Appendix

N. Abbreviations: SE, standard error; Cl, confidence interval.
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Table 50: Estimated utilities by AE status (event-free, on treatment period)

Coefficient Pembrolizumab arm (N=749 | Placebo arm (N=377 patients¥) Pooled (N=1126 patients?)
patients®)

Value SE 95% CI Value SE 95% CI Value SE 95% CI
Event-free, on
treatment without | [l | [l I Il I I I I
Grade 3+ AEs
Event-free, on
treatment during Grade | [l | N I Il I I I I
3+ AEs
AE disutility applied in
event-free state N ] N
(calculated)
EQ-5D score during baseline is not included. *Number of records analysed per category is provided in Appendix N. Abbreviations: AE, adverse event; Cl, confidence
interval; SE, standard error.
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B.3.4.2 Mapping
As the EQ-5D-5L system was used, the data was mapped back to the EQ-5D-3L tool using the crosswalk method developed by van Hout et al.

[51] as per the NICE position statement for reference case analyses [52]. The 3L value set was then used to derive utility values for the economic

model.

B.3.4.3 Health-related quality-of-life studies

Please refer to Appendix H for the search strategy, study identification process and list of studies identifies through the HRQoL SLR.

B.3.4.4 Adverse reactions

To assess the potential disutility associated with AEs captured in the model, the disutility associated with patients experiencing Grade 3+ AEs

was derived from KEYNOTE-522 PLD analysis ensuring a consistent source for adverse events and impact on HRQoL from treatment.

The disutility associated with AEs from the pooled utility analysis was estimated at JJ|. The treatment specific disutilities in the event-free state
on treatment period was estimated as [JJJj for the pembrolizumab arm and i} for the placebo arm. The pooled disutility associated with AEs

are applied in the base case. The grade 3+ AE disutility were also applied to the grade 2+ AEs included in the model (see section B.3.3.5).

B.3.4.5 Age-related disutility

Ara and Brazier et al have suggested that utility decreases as age of the population increases; therefore, age adjustments on utility estimates are
incorporated into the model to account for these differences using the formula provided in the publication. Ara et al. (presented Table 51) used a
linear regression model to predict the mean utility values for individuals within the general population, conditional on age (in years), age-squared

and gender. This approach is applied based on feedback received from the ERG in a previous pembrolizumab appraisal [55-57].
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Table 51: Regression coefficients used for the estimation of age-related disutility from Ara et al [55]

Parameter Coefficient
Age (years) -0.0002587
Age2 -0.0000332
Male 0.0212126
Intercept 0.9508566

B.3.4.6 Health-related quality-of-life data used in the cost-effectiveness analysis

The model permits different options for 1) the source to model utility for each arm, 2) the utility estimation approach, and 3) the utility algorithm.

A summary of the utility values used for cost-effectiveness analysis is provided in Table 52.

The utility input of “EF on treatment” was applied to the time to end of adjuvant treatment curve (see section B.3.5.1) to estimate the QALY gains
when patients remain in the EF state and receive treatments, and the time to end of adjuvant treatment curve was constrained to be lower than
the EFS curve. The utility input of “EF off treatment” was applied to the difference between EFS and time to end of adjuvant treatment to estimate

the QALY gains when patients remain the EF state and do not receive treatments, which were constrained to be no less than zero.
The QALY gains in each health state were calculated as follows:
*  QALYEF on treatment = ULility £F on treatment * minimum (time to end of adjuvant treatment, EFS)

= AE-related QALY decrement = one-time grade 3+ AE ultility decrement
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®  QALYEF off treatment = ULility £ off treatment * max (EFS — time to end of adjuvant treatment, 0)

=  QALY\r = Utility .r * time spent in the LR state

*  QALYpwm = Utility pm * time spent in the DM state

Table 52: Summary of utility values for cost-effectiveness analysis

State

Utility value: mean
(standard error)

95%
interval

confidence

Reference in
submission (section
and page number)

Justification

Base case: Pooled utility by health state, treatment status, and AE status

Event-free, on treatment

Event free, off treatment

Grade 3+ AE utility decrement

Locoregional recurrence

Distant metastasis

Section B.3.4.1 (HRQoL
data from clinical trials)

Utility values from
KEYNOTE-522 5L
crosswalk to 3L (IA4
March 2021), consistent
with the NICE reference
case [39]

Scenario analysis: Utility by treatment arm by health state, treatment status,

and AE status

Pembrolizumab arm

Event-free on treatment

Event free off treatment

Grade 3+ AE utility decrement

Locoregional recurrence

Distant metastasis

Section B.3.4.1 (HRQoL
data from clinical trials)

Scenario analysis
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Placebo arm

Event-free on treatment

Event free off treatment
Grade 3+ AE utility decrement
Locoregional recurrence
Distant metastasis

Section B.3.4.1 (HRQoL
data from clinical trials)

Scenario analysis

Scenario analysis: Pooled utility by health state, treatment status, and AE status using 5L value set

Event-free on treatment Section B.3.4.1 (HRQoL
Grade 3+ AE utility decrement
Locoregional recurrence
Distant metastasis

Scenario analysis

Abbreviations: AE, adverse event; HRQoL, health-related quality of life

B.3.5 Cost and healthcare resource use identification, measurement and valuation

A systematic literature review was conducted to identify relevant costs and health care resource use data to populate the economic model. No

UK specific studies were identified for the population of interest. Appendix | provides the methodology, search strategy and results for the searches

conducted.

Public data sources have been used to cost resource use from an NHS and PSS perspective as per the NICE reference case. Costs have been

inflated accordingly to the current price year using the hospital and community health services (HCHS) index published by PSSRU for 2019 where

necessary [58].

B.3.5.1 Intervention and comparators’ costs and resource use

Intervention costs
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Drug acquisition costs for pembrolizumab plus chemotherapy in the neoadjuvant phase followed by pembrolizumab monotherapy in the adjuvant
phase used in KEYNOTE-522 were sourced from the British National Formulary [59], the Monthly Index of Medical Specialities [60] and the
electronic Market Information Tool (eMIT) (see Table 53 below). These are used to estimate the intervention cost applied in the economic model.

When multiple vial/package sizes were available, the cheapest price per mg was applies as a conservative assumption.

As per the anticipated license, the model uses a 200mg fixed dose of pembrolizumab administered as a 30-minute 1V infusion every three weeks
or 21 days (Q3W) in combination with chemotherapy (carboplatin + paclitaxel, followed by doxorubicin/epirubicin + cyclophosphamide) in the
neoadjuvant phase and pembrolizumab monotherapy in the adjuvant phase. As per the clinical trial, pembrolizumab in combination with
chemotherapy is administered for 8 cycles in the neoadjuvant phase and pembrolizumab monotherapy is administered for 9 cycles in the adjuvant
phase [40].

The list price of a 100mg vial is £2,630.00; therefore, the drug cost for pembrolizumab per administration is £5,260.00 based on two 100mg vials

using the list price. A patient access scheme (PAS) is currently in place as stated in Table 2 in section B.1.2.

The detailed dosing schedule, relative dose intensity and treatment allocation are presented in Table 54. The dosing schedule of KEYNOTE-522

is as follows:
Treatment 1 — cycles 1-4 (neo-adjuvant)

e Carboplatin: As per the trial protocol, the recommended dose of carboplatin in combination with pembrolizumab (and paclitaxel) in the
neoadjuvant phase is AUC 5 administered IV Q3W on day 1 of cycles 1-4 OR AUC 1.5 administered IV weekly on day 1, 8 and 15 of

cycles 1-4.

o Paclitaxel: As per the trial protocol, the recommended dose of paclitaxel in combination with pembrolizumab (and carboplatin) in the

neoadjuvant phase is 80mg/m? administered IV weekly on days 1, 8 and 15 of cycles 1-4.
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o Pembrolizumab: As per the trial protocol, the recommended dose of pembrolizumab (in combination with carboplatin and paclitaxel) in

the neoadjuvant phase is 200mg administered IV Q3W on day 1 of cycles 1-4.
Treatment 2 — cycles 5-8 (neo-adjuvant)

e Doxorubicin: As per the trial protocol following treatment 1 above, the recommended dose of doxorubicin in combination with

pembrolizumab (and cyclophosphamide) in the neoadjuvant phase is 60mg/m? administered IV Q3W on day 1 of cycles 5-8.

e Epirubicin: As per the trial protocol following treatment 1 above, the recommended dose of epirubicin in combination with pembrolizumab

and cyclophosphamide) in the neoadjuvant phase is 90mg/m? administere on day 1 of cycles 5-8.
(and lophosphamide) in th dj tph is 90mg/m? administered IV Q3W on day 1 of les 5-8

e Cyclophosphamide: As per the trial protocol following treatment 1 above, the recommended dose of cyclophosphamide in combination
with pembrolizumab (and either doxorubicin or epirubicin) in the neoadjuvant phase is 600mg/m? administered IV Q3W on day 1 of cycles
5-8.

o Pembrolizumab: As per the trial protocol, the recommended dose of pembrolizumab (in combination with doxorubicin and epirubicin) in

the neoadjuvant phase is 200mg administered IV Q3W on day 1 of cycles 5-8.
Adjuvant phase — cycles 1-9

e Pembrolizumab: As per the trial protocol, the recommended dose of pembrolizumab monotherapy in the adjuvant phase is 200mg

administered IV Q3W on day 1 of cycles 1-9.

Comparator costs
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Drug acquisition costs for individual drugs constituting the UK SoC were taken from the BNF, MIMS or eMIT (see Table 53 below). The model
applies the relevant chemotherapy comparator costs at each cycle accordingly for each regimen separately. The detailed dosing schedule,

relative dose intensity and treatment allocation are presented in Table 54.

Table 53: Intervention and comparator drug acquisition costs used in the model

Drug Vial concentration | Cost per vial Source
Pembrolizumab 100mg/4ml £2,630.00 MIMS UK list price
(confidential PAS in
place) [60]
Carboplatin 50mg / 5ml £3.18 eMIT September
150mg / 15ml £6.08 2021 [61]
450mg / 45ml £13.51
Paclitaxel 30mg / 5ml £4.15 eMIT September
100mg / 16.7ml £8.06 2021 [61]
150mg / 25ml £10.15
300mg / 50ml £15.97
Doxorubicin 10mg / 5ml £2.83 eMIT September
50mg / 25ml £7.09 2021 [61]
200mg / 100ml £20.02
Epirubicin 10mg/ 5ml £5.06 eMIT September
50mg / 25ml £23.23 2021 [61]
200mg / 100ml £35.42
Cyclophosphamide | 500mg / vial £8.23 eMIT September
1000mg / vial £13.55 2021 [61]
2000mg / vial £27.50
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Table 54: Dosing schedule, relative dose intensity and treatment allocation of intervention and comparators used in the model

Treatment arm | Component Dosing Relative dose | Treatment
schedule intensity (%) allocation
Pembrolizumab | Pembrolizumab 200mg Q3W on
(neoadjuvant) (200mg Q3W) day 1 of cycles 1-
8
Carboplatin  (AUC | AUC 5 (max
5, Q3W) 750mg) Q3W on
day 1 of cycles 1-
4
Carboplatin  (AUC | AUC 1.5 (max
1.5, weekly) 225mg)  weekly
ondays 1, 8, 15 of
cycles 1-4
Paclitaxel 80mg/m? weekly
ondays 1, 8, 15 of
cycles 1-4

Cyclophosphamide | 600mg/m? Q3W
on day 1 of cycles

5-8
Doxorubicin 60mg/m? Q3W on
day 1 of cycles 5-
8
Epirubicin 90mg/m? Q3W on
day 1 of cycles 5-
8
Pembrolizumab | Pembrolizumab 200mg Q3W on
(adjuvant) (200mg Q3W) day 1 of cycles 1-
9
Placebo Carboplatin  (AUC | AUC 5 (max
(neoadjuvant) 5, Q3W) 750mg) Q3W on
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day 1 of cycles 1-
4

Carboplatin  (AUC
1.5, weekly)

AUC 1.5 (max
225mg)  weekly
ondays 1, 8, 15 of
cycles 1-4

Paclitaxel

80mg/m? weekly
ondays 1, 8, 15 of
cycles 1-4

Cyclophosphamide

600mg/m? Q3W
on day 1 of cycles
5-8

Doxorubicin

60mg/m? Q3W on
day 1 of cycles 5-
8

Epirubicin

90mg/m? Q3W on
day 1 of cycles 5-
8

B.3.5.1.1 Estimating the ToT for

intervention and comparators

KEYNOTE-522 patient level data were
used to estimate the treatment duration for
each of the comparators in the trial. In the
trial, patients received pembrolizumab or
placebo treatment for up to a maximum of
17 cycles across both the neoadjuvant and
adjuvant phase as per the trial protocol.
Based on this maximum treatment duration,
there was sufficient follow-up data from the

trial to directly observe time on treatment

without the need for extrapolation. Kaplan-Meier analysis was conducted for time to end of neoadjuvant treatment, time to end of surgery, and

time to end of treatment course.

The proportion of patients on neoadjuvant treatment is determined directly from the time to end of neoadjuvant treatment K-M curve (Figure 18).

The proportion of patients on adjuvant treatment is derived using the survival function from the time to end of treatment course (Figure 19) and

subtracting from this the survival function for the time to end of surgery (Figure 20) at each time point. These K-M curves were fitted to inform the

model input and account for early treatment discontinuation of patients as per the study protocol.

Relative dose intensity (as reflected in the pembrolizumab arm of KEYNOTE-522) was also applied to the drug acquisition cost per infusion to

account for any delays or interruptions in administration (e.g., due to AEs) in the intervention or comparator. KEYNOTE-522 data regarding dose
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interruption were analysed and incorporated into the model per cycle of administration across both treatment arms. The relative dose intensities
for each component of the intervention and comparator arms are reported in Table 54. In the neoadjuvant phase, B of patients received

pembrolizumab as planned whilst in the adjuvant phase B of patients received pembrolizumab as planned.

Figure 18: Observed Kaplan-Meier curve for time to end of neoadjuvant treatment in KEYNOTE-522
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Figure 19: Observed Kaplan-Meier curve for time to end of treatment course in KEYNOTE-522

Figure 20: Observed Kaplan-Meier curve for time to end of surgery in KEYNOTE-522
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B.3.5.2 Subsequent treatment costs

Drug acquisition and administration costs associated with metastatic TNBC therapies were applied as one-time costs upon entry into the DM
state. As detailed in section B.3.3.3, a proportion of patients who entered the DM state were assumed to receive an active 1L treatment for the
metastatic disease. As described in section B.3.3.3, KEYNOTE-355 was considered to estimate the 1L treatment costs in the DM state in the
base-case and KEYNOTE-522 was considered in the scenario analysis. Patients who receive 1L treatments were also assumed to receive
subsequent lines (2L, 3L and 4L) of treatments for the metastatic disease and a lump sum of subsequent lines treatment costs following each 1L

treatment were obtained from the 1L mTNBC cost-effectiveness model and the proportions of patients receiving 2L, 3L and 4L respectively have
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been considered in the subsequent treatment costs [38]. Section B.3.3.3 presents the proportion of patients receiving 1L treatments in Table 40,
and the market shares of treatment mix from KEYNOTE-355 in Table 42.

The total costs for each 1L metastatic treatment regimen were calculated as a function of the weekly drug acquisition costs (Table 55) and mean
treatment duration (Table 56) and administration costs (Table 60). Dosing schedule and relative dose intensity were obtained from the cost-
effectiveness model of 1L mTNBC (MSD, data on file) [38]. The relative dose intensity (RDI) for carboplatin, carboplatin + paclitaxel and
capecitabine was not available from the 1L metastatic TNBC cost-effectiveness model; therefore, assumptions were made: RDI for carboplatin
and the carboplatin component of carboplatin + paclitaxel was taken from the carboplatin component of gemcitabine + carboplatin and the RDI

for capecitabine and the paclitaxel component of carboplatin + paclitaxel was assumed equal to paclitaxel monotherapy (Table 56).

The lump sum costs of subsequent lines (2L, 3L and 4L) of treatments were also obtained from the cost-effectiveness model of 1L mTNBC.
Paclitaxel, carboplatin and capecitabine assumes 2L+ costs equal to the taxanes arm and carboplatin + paclitaxel assumes 2L+ costs equal to
the gemcitabine + carboplatin arm of KEYNOTE-355 1L mTNBC model (MSD, data on file) [38]. The proportions of patients receiving each line

(2L+) of treatment have been considered in the total costs (Table 57).

Table 55: Subsequent treatment drug acquisition costs used in the model

Drug Vial concentration | Cost per vial Source
Pembrolizumab 100mg/4ml £2,630.00 MIMS UK list price
(confidential PAS in
place) [60]
Paclitaxel 30mg / 5ml £4.15 eMIT September
100mg / 16.7ml £8.06 2021 [61]
150mg / 25ml £10.15
300mg / 50ml £15.97
Nab-paclitaxel 100mg £246.00 MIMS UK list price
(unknown
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confidential PAS in
place) [62]
Carboplatin 50mg / 5ml £3.18 eMIT September
150mg / 15ml £6.08 2021 [61]
450mg / 45ml £13.51
Gemcitabine 200mg / 2ml £3.18 eMIT September
1000mg / 10ml £10.06 2021 [61]
2000mg / 20ml £17.78
Atezolizumab 840 mg/ 14ml £2,665.38 MIMS UK list price
(unknown
confidential PAS in
place) [63]
Capecitabine 150mg (60 tablets £4.43 eMIT September
pack) 2021 [61]
300mg (60 tablets £7.77
pack)
500mg (120 tablets | £26.30
pack)

Table 56: Dosing schedule, dose intensity and mean treatment duration of 1L metastatic treatment from KEYNOTE-355

1L mTNBC Component Dosing schedule | Relative dose | Mean treatment
treatment intensity duration (week)
regimen (RDI) (%)

Pembrolizumab + | Pembrolizumabt | 200mg Q3W || ||

taxanes

(paclitaxel/nab-

paclitaxel)
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Paclitaxel 90mg/m? on days
1, 8, 15 of every
28-day cycle
Nab-paclitaxel 100mg/m? on
days 1, 8, 15 of
every 28-day
cycle

Paclitaxel Paclitaxel 90mg/m? on days
1, 8, 15 of every
28-day cycle
Carboplatin Carboplatin® AUC 2 on days 1
and 8 of every 21-
day cycle
Carboplatin + Carboplatin® AUC 2 on days 1
paclitaxelt and 8 of every 21-
day cycle
Paclitaxel* 90mg/m? on days
1, 8, 15 of every
28-day cycle
Gemcitabine + Gemcitabine 1000mg/m? on
carboplatin days 1 and 8 of
every 21-day
cycle

Carboplatin AUC 2 on days 1
and 8 of every 21-
day cycle
Atezolizumab + Atezolizumab 840mg Q2W
nab-paclitaxel

Nab-paclitaxel 100mg/m? on
days 1, 8, 15 of
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every 28-day
cycle

Capecitabine

Capecitabine*

1250mg/m? twice
daily days 1-14 of
every 21-day
cycle

Data taken from KEYNOTE-355 1L mTNBC cost-effectiveness model [38]. TRDI for pembrolizumab component of
pembrolizumab + taxanes is a weighted average of pembrolizumab + paclitaxel/nab-paclitaxel. "RDI assumed equal to
carboplatin component of gemcitabine + carboplatin. *RDI assumed equal to paclitaxel.

Table 57: Lump sum costs for
subsequent lines of treatments in
mTNBC, by 1L mTNBC treatment
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1L mTNBC treatment
regimen

Subsequent treatment
(2L+) costs (£)

Source

Pembrolizumab + taxanes
(paclitaxel/nab-paclitaxel)

KEYNOTE-355 1L mTNBC
CEM [38]

Paclitaxel

KEYNOTE-355 1L mTNBC
CEM [38] (taxanes pooled
arm)

Carboplatin*

Assumed same as taxanes
from KEYNOTE-355 1L
mTNBC CEM [38]

Carboplatin + paclitaxel®

Assumed same as
gemcitabine + carboplatin
from KEYNOTE-355 1L
mTNBC CEM [38]

Gemcitabine + carboplatin

KEYNOTE-355 1L mTNBC

CEM [38]
Atezolizumab + nab- KEYNOTE-355 1L mTNBC
paclitaxel CEM [38]

Capecitabine*

Assumed same as taxanes
from KEYNOTE-355 1L
mTNBC CEM [38]

*Subsequent treatment (2L+) costs duration assumed equal to taxanes. *Subsequent treatment (2L+) costs
assumed equal to Gemcitabine + Carboplatin.

The weighted average cost for each treatment arm was calculated as a function of the proportion of patients who receive 1L treatments (Table
40) and the weighted average costs of patients who receive 1L treatments. The weighted average costs of patients who received 1L treatments
were calculated based on the total treatment costs by 1L mTNBC treatment and the market shares of each 1L metastatic treatment for KEYNOTE-

355 in the base case (Table 42). As a result, the weighted average costs of each arm are presented in Table 58.
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Table 58: Total treatment costs in the DM setting by treatment arm

Weighted average costs Pembrolizumab arm Placebo arm
Total metastatic treatment
costs - -

Note: Total metastatic treatment costs may be overestimated as subsequent treatments may have confidential
discounts in place which are unknown to the public.

B.3.5.3 Administration costs

In KEYNOTE-522, pembrolizumab 200mg was administered Q3W over a 30-minute infusion in the neoadjuvant phase (cycles 1-8) and the
adjuvant phase (cycles 1-9). In the neoadjuvant phase, pembrolizumab was administered with carboplatin (AUC5 Q3W or AUC1.5 weekly) and
paclitaxel (80mg/m? weekly) in cycles 1-4 followed by doxorubicin (60mg/m? Q3W) or epirubicin (90mg/m? Q3W) and cyclophosphamide
(600mg/m? Q3W) in cycles 5-8. Pembrolizumab is administered as monotherapy in the adjuvant phase [40]. Administration costs applied in the
model were dependent on complexity and treatment type (Table 59 for intervention/comparators and Table 60 for subsequent therapy

administration costs) [64].

Table 59: Administration costs applied in the economic model for intervention and comparators

Drug Type of administration NHS Setting Unit cost
reference
code

Neoadjuvant phase
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including Prolonged Infusional
Treatment, at First Attendance

Pembrolizumab Deliver Complex Chemotherapy, | SB14Z Outpatient | £352.24
including Prolonged Infusional
Treatment, at First Attendance

Carboplatin Deliver Complex Chemotherapy, | SB14Z Outpatient | £352.24
including Prolonged Infusional
Treatment, at First Attendance

Paclitaxel Deliver Complex Chemotherapy, | SB14Z Outpatient | £352.24
including Prolonged Infusional
Treatment, at First Attendance

Cyclophosphamide | Deliver Complex Chemotherapy, | SB14Z Outpatient | £352.24
including Prolonged Infusional
Treatment, at First Attendance

Doxorubicin Deliver Subsequent Elements of | SB15Z Outpatient | £253.77
a Chemotherapy Cycle

Epirubicin Deliver Subsequent Elements of | SB15Z Outpatient | £253.77
a Chemotherapy Cycle

Adjuvant phase

Pembrolizumab* Deliver Complex Chemotherapy, | SB14Z Outpatient | £352.24

*Application of complex infusion unit cost in adjuvant phase only can be considered a conservative
assumption for Pembrolizumab monotherapy due to the 30 minute IV infusion required.

Table 60: Administration costs applied
for subsequent therapies 1L mTNBC
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Drug Type of administration NHS Setting Unit cost
reference
code
Pembrolizumab + | Deliver Complex Chemotherapy, including SB14Z Outpatient £352.24
taxanes Prolonged Infusional Treatment, at First
Attendance
Paclitaxel Deliver Complex Chemotherapy, including SB14Z Outpatient £352.24
Prolonged Infusional Treatment, at First
Attendance
Carboplatin Deliver Simple Chemotherapy, at First SB12Z Outpatient £221.35
Attendance
Carboplatin + Deliver Complex Chemotherapy, including SB14Z Outpatient £352.24
paclitaxel Prolonged Infusional Treatment, at First
Attendance
Gemcitabine + Deliver Complex Chemotherapy, including SB14Z Outpatient £352.24
carboplatin Prolonged Infusional Treatment, at First
Attendance
Atezolizumab + Deliver Complex Chemotherapy, including SB14Z Outpatient £352.24
Nab-paclitaxel Prolonged Infusional Treatment, at First
Attendance
Capecitabine Oral. PSSRU 2020: Band 6 - Hospital-based | NA Outpatient £10.00
scientific and professional staff including
Pharmacists at entry level (£50/hr) & 12min
prep time as in TA639. Cost applied as daily
in the economic model.

Please refer to section B.2.3 for a trial schema and Appendix M for details on the neoadjuvant administration schedule applied in the economic
model as per KEYNOTE-522.
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B.3.5.4 Health-state unit costs and resource use

A systematic literature review was conducted to identify costs and resource use in the treatment and the ongoing management of TNBC. Though
the target population in this submission is patients with early-stage TNBC, published literature on cost and healthcare resource use often focuses
on TNBC irrespective of disease stage. Thus, the SLR was designed to capture relevant information for TNBC patients of any disease stage to
ensure studies reporting data from a broader population relevant to the decision problem were not excluded. Despite this, no UK specific studies
were identified. Please see Appendix | for details around methodology and study selection criteria. The estimates reported in TA424 (Pertuzumab
for the neoadjuvant treatment of HER2-positive breast cancer) have been used as a source of health care resource utilisation owing to the lack
of UK specific estimated from the SLR [34]. Although this is a different target population, this reflects appraisal committee preferences for early-
stage breast cancer and were validated by clinical expert opinion. Additional one-off healthcare resource use was introduced to reflect resource

utilisation whilst on treatment to supplement these based on clinical expert opinion [25].

Recurring disease management costs were applied to the event-free, locoregional recurrence and distant metastasis stated. The event-free state
was split into 4 stages: year 1-3, year 4-5, year 6-10, year 11+ to reflect the decreased resource use with the length of time spent in the event-
free state. Disease management costs are assumed to be zero for patients who remain in the event-free state for more than 10 years. The
frequency of resource use per health state is multiplied by the respective medical unit cost from published sources to estimate the total cost
applied within each cycle of the economic model per health state. Additional health care resource use for the first year in the event-free state is
also applied to reflect the resource use whilst on treatment which is split by treatment arm. Table 61 includes a list of the disease management

resource use costs used within the model, Table 62 reports the frequency of recurring resource use and weekly cost applied in the model and
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Table 63 reports the additional resource use and weekly cost applied in the model whilst on

treatment.

Table 61: Disease management resource use costs

Resource Cost (£) Reference

Health care professionals

Oncologist visit £151.03 NHS reference costs 2019-20: 800CL WFO01A Clinical
' Oncology (Previously Radiotherapy), Service code: 800
GP visit £39.23 PSSRU 2020 Section 10.3B: per 9.22 minutes consultation

at GP surgery with qualifications, including direct staff costs.

Clinical nurse £91.24 NHS reference costs 2019-2020: N10AF Specialist Nursing,
specialist ) Cancer Related, Adult, Face to face

Community nurse NHS reference costs 2019-2020: NO2AF District Nurse,

£41.04 Adult, Face to face

Imaging

Mammogram £12.25 TA424 (2016) - NHS BSP (inflated to 2020)

CT scan £118.64 NHS reference costs 2019-2020: RD24Z Computerised

’ Tomography Scan of Two Areas, with Contrast

MRI scan NHS reference costs 2019-2020: RDO05Z Magnetic

£202.52 | Resonance Imaging Scan of Two or Three Areas, with
Contrast
Laboratory monitoring
Full blood count £2.58 NHS reference costs 2019-2020: DAPS05 Haematology
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Table 62: Frequency of recurring disease management resource use by health state and weekly cost applied in the model

Disease Oncologist | GP  visit | Mammogram | CT scan | Clinical nurse | Community | FBC MRI scan | Cost per | Source
state visit (annual) (annual) (annual) specialist nurse (annual) | (annual) week (£)
(annual) (annual) (annual)
Event-free 2 2 1 - - - - - £7.55 TA424 (2016)
(Year 1-3) Table 90,

validated with
clinical experts

Event-free 1 1 1 - - - - - £3.89 TA424 (2016)
(Year 4-5) Table 90,
validated with
clinical experts

Event-free - 1 - - - - - - £0.75 TA424 (2016)
(Year 6-10) Table 90,
validated with
clinical experts

Locoregional | 2 - 1 2 - - - 1 £14.50 TA569 (2018)
recurrence Table 42 after
discussion with
clinical experts,
for all patients

Distant 12 1 - 4 12 3 17 - £69.00 ID1546 (2020)
metastasis Table 65 and
TA639 Table 64,
validated with
clinical experts -
reduced GP visit
to 1 annual visit
as followed up
with oncologist
monthly
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Table 63: Additional disease management costs for the event free state (whilst on

treatment)

Disease state | Oncologist | Clinical FBC Cost Source

visit nurse (annual) | per

(annual) specialist week (£)

(annual)

Event-free 17 17 25 £81.99 Assumption from
(Year 0-1) - clinical expert
pembrolizumab opinion
arm
Event-free 8 8 16 £38.06 | As above adjusted
(Year 0-1) - for chemo arm
placebo arm

A one-off cost is applied for the locoregional recurrence and distant metastasis states in the
first model cycle to reflect the resource use for initial care regarding disease diagnosis (Table
64). Thereafter, ongoing disease management costs are applied throughout the model for

patients according to their respective health states.

Table 64: One-off costs for locoregional recurrence and distant metastasis states

Disease state | Oncologist | CT Clinical FBC MRI | Total Source
visit scan | nurse scan | cost (£)
specialist
Locoregional 1 1 - 1 1 £474.76 | Assumed equal to DM
recurrence state
Distant 1 1 - 1 1 £474.76 NICE ID1546 Table 64
metastasis and TA639 Table 63

A one-off cost is also applied at the point of death to reflect the additional costs associated
with terminal and palliative care. The cost estimate has been sourced by Georgiou & Bardsley
et al 2014 and is associated with hospital care in the 90 days before dying [65]. The source of
costs is in line with previous pembrolizumab submissions [66]. The estimated cost is made up
of services with include emergency inpatient admissions, non-emergency inpatient
admissions, outpatient attendances and accident and emergency costs (see Table 65 for the

final cost estimate applied).

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 120 of 151



Confidential

Table 65: Resource use and source of terminal care and end of life costs

Resource Unit cost Source
District nurse £339.84
Nursing and residential care £122.47
Hospice care — inpatient £672.36
p! I .p | Georgiou & Bardsley et al 2014
:;ZSP'CG care — final 3 months of £5501.12 inflated to 2020 value [65].
Marie Curie nursing service £611.23
Total cost applied £8,347.03

B.3.5.5 Adverse reaction unit costs and resource use

Modelled AEs and their corresponding incidence are presented in section B.3.3.5. In brief, all

grade 23+ AEs with incidence of 25% were included. AE disutilities applied in the economic

model are described in section B.3.4.4.

The resource use related to AE management is based on methodology and approaches

employed in prior IO HTAs for consistency and to reflective of AC preferences in this topic [57,

67-69]. Unit costs associated with the management of AEs have been sourced from the latest

NHS Reference Costs 2019/20 [64]. A one-off AE management cost is applied at the first

model cycle for simplicity in each of the treatment arms, presented in Table 66.

Table 66: Unit costs associated with AE management

Grade 3+ AE

AE cost

NHS reference cost code

Rationale

Neutropenia

£635.68

NHS ref costs; 2019-2020 weighted
average of NEL WJ11Z Other
Disorders of Immunity; NES WJ11Z
Other Disorders of Immunity; DC
WJ11Z  Other Disorders of
Immunity

Costing as per TA519

approach [57]

Neutrophil
decreased

count

£635.68

As per Neutropenia

Equal to Neutropenia as in
TA519 [57]

Anaemia

£762.54

NHS ref costs; 2019-2020 weighted
average of DC SA04J Iron
Deficiency Anaemia with CC Score
6-9; NES SA04J Iron Deficiency
Anaemia with CC Score 6-9; NEL
SA04J Iron Deficiency Anaemia
with CC Score 6-9

Costing as per TA519

approach [57]

Febrile neutropenia

£3,580.80

NHS ref costs; 2019-2020 weighted
average of DC SA35A
Agranulocytosis with CC Score
13+; NES SA35A Agranulocytosis
with CC Score 13+; NEL SA35A
Agranulocytosis with CC Score 13+

Costing as per TA737

approach [68]
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White blood cell count £635.68 As per Neutropenia Equal to Neutropenia as in

decreased TA519 [57]

AAT increased £0.00 N/A Costing as per TAG84
(previously TA558);
Assumption of zero cost for
laboratory abnormalities;
(already considered under
health-state management
costs) [69]

Other AEs

Diarrhoea (Grade 2+) £2,166.42 | NHS ref costs; 2019-2020 NES | Costing as per TA581

FD10F Non-Malignant | approach [67]
Gastrointestinal Tract Disorders
with Single Intervention, with CC
Score 5-8; NES FD10G Non-
Malignant Gastrointestinal Tract
Disorders with Single Intervention,
with CC Score 3-4; DC FD10G
Non-Malignant Gastrointestinal
Tract Disorders with  Single
Intervention, with CC Score 3-4

Colitis (Grade 2+) £2,166.42 | As per Diarrhoea (Grade 2+) Equal to Diarrhoea (Grade 2+)
as in TA581 [67]

Abbreviations: AAT: Alanine aminotransferase increased; AE: Adverse event; N/A: Not applicable.

B.3.5.6 Miscellaneous unit costs and resource use

B.3.5.6.1 Surgery costs

Surgery costs were applied within the model as a one-time cost and were calculated based
on the unit costs of surgery and the proportion of patients receiving surgery in each arm as
presented in Table 67. A weighted average of the unit costs for breast surgery was estimated
from the NHS reference costs [64]. The healthcare resource group (HRG) codes chosen were
validated by clinical experts [25]. The proportion of patients receiving surgery was obtained
from the KEYNOTE-522 trial for each treatment arm.

Table 67: Surgery costs

Weighted % patients received surgery
Resource -
use average Pembrolizumab Placebo arm Source
cost (£) arm
Weighted average by activity of
codes JA30Z, JA31Z, JA34Z,
Surgery £5,823.04 98.0% 97.7% JA35Z, JA38A, JA38B, JA38C,
JA39Z from NHS reference costs
[64]
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B.3.6

B.3.6.1 Summary of base-case analysis inputs

Summary of base-case analysis inputs and assumptions

The full list of parameters used in the base-case cost-effectiveness analysis is presented in

Table 68 below.

Table 68: Summary of base-case analysis inputs

Parameters Mean / | Lower Upper Distribution | Section in
Deterministic used in PSA | the
value submission
document
General information
Model cycle length Not varied in
(weeks) 1 NA NA PSA
Model time horizon Not varied in
(years) 51.0 NA NA PSA
Discount rate: Costs 3.5% NA NA Not \éasr'l&ad n Seg gezcgon
Discount rate: Health o Not varied in
outcomes 3.5% NA NA PSA
Vial sharing 0% NA NA Not varied in
Patient characteristics
Patient age (years) 490 NA NA Not varied in
’ PSA
Proportion female Not varied in
NA NA
. PSA See Section
Average patient B.3.2.1
weight (kg) I I I I
Average Body
Surface Area (m?) L L L L
Utility Inputs by health state, treatment status and AE status
Event-free, on
treatment - - - -
Event—free, off - - - -
treatment
— See Section
Grade 3+ AE utility
decrement - - - - B.3.4.6
Locoregional
recurrence L L . .
Distant metastasis - - - -
Intervention and comparator drug acquisition costs
Drug costs (per unit) for intervention arm
Pembrolizumab Not varied in
100mg/4ml £2,630.00 NA NA PSA See Section
Carboplatin 50mg/ml Not varied in B.3.5.1
£3.18 NA NA PSA
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Paclitaxel 30mg/5ml £4.15 NA NA Not \lgasrxad in
Doxorubicin Not varied in
10mg/5ml £2.83 NA NA PSA
Epirubicin Not varied in
200mg/100m! £35.42 NA NA PSA
Cyclophosphamide Not varied in
1000mg/vial £13.55 NA NA PSA
Drug costs (per administration) for comparator arm
Carboplatin 50mg/ml £318 NA NA Not \lgasrxed in
Paclitaxel 30mg/5ml £4.15 NA NA Not \éasr,lb?d in
Doxorubicin Not varied in See Section
10mg/5ml £2.83 NA NA PSA B.3.5.1
Epirubicin Not varied in
200mg/100ml £35.42 NA NA PSA
Cyclophosphamide Not varied in
1000mg/vial £13.55 NA NA PSA
Relative dose intensity for intervention arm
Pembrolizumab Not varied in
(neoadjuvant) i NA NA PSA
Carboplatin (AUC 5, Not varied in
Q3W) L NA NA PSA
Carboplatin (AUC Not varied in
1.5, weekly) L NA NA PSA
Paclitaxel Not varied in
NA NA
. PSA See Section
Cyclophosphamide o NA NA Not varied in B.3.5.1
PSA
Doxorubicin - Not varied in
NA NA
PSA
Epirubicin - Not varied in
NA NA
PSA
Pembrolizumab Not varied in
(adjuvant) L NA NA PSA
Relative dose intensity for comparator arm
Carboplatin (AUC 5, Not varied in
Q3W) i NA NA PSA
Carboplatin (AUC Not varied in
1.5, weekly) i NA NA PSA
Paclitaxel Not varied in
NA NA
. PSA See Section
Cyclophosphamide . NA NA Not varied in B.3.5.1
PSA
Doxorubicin - Not varied in
NA NA
PSA
Epirubicin - Not varied in
NA NA
PSA

Subsequent treatment drug acquisition costs
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Pembrolizumab £2.630.00 NA NA Not varied in
PSA
Paclitaxel £4.15 Not varied in
NA NA PSA
Nab-paclitaxel* £246.00 Not varied in
NA NA PSA
Carboplatin £3.18 Not varied in See Section
NA NA PSA B.3.5.2
Gemcitabine £10.06 Not varied in
NA NA PSA
Atezolizumab* £2,665.38 NA NA Not varied in
PSA
Capecitabine £26.30 Not varied in
NA NA PSA
*Unknown confidential PAS in place
Administration costs
Deliver Complex
Chemotherapy,
including Prolonged £352.24 £227.95 £503.14 Gamma
Infusional Treatment,
at First Attendance
Deliver Subsequent
Elements of a £253.77 £164.22 £362.48 Gamma .
Chemotherapy Cycle Seg §e50§on
Deliver Simple R
Chemotherapy, at £221.35 £143.24 £316.17 Gamma
First Attendance
Oral administration
costs (per 28 days of £0.36 £0.23 £0.51 Gamma
capecitabine
administration)
Disease management costs
Recurring disease management costs (cost per week)
Event-free (Year 1-3) £7.55 £4.89 £10.79 Gamma
Event-free (Year 4-5) £3.89 £2.52 £5.56 Gamma
E&’f”t'free (Year 6- £0.75 £0.49 £1.08 Gamma | See Section
. B.3.54
Locoregional £14.50 £9.38 £20.71 Gamma
recurrence
Distant metastasis £69.00 £44.65 £98.56 Gamma
Event-free (Year 0-1)
- pembrolizumab £81.99 £53.06 £117.12 Gamma
arm
Event-free (Year 0-1) £38.06 £24.63 | £54.37 Gamma
— placebo arm
One-off disease management costs
Locoregional £474.76 £307.24 | £678.15 Gamma
recurrence See Section
Distant metastasis £474.76 £307.24 £678.15 Gamma B.3.54
Cost of terminal care £8,347.03 £1,669.41 | £5,401.76 Gamma
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Surgery
% patients received
surgery - 0.9800 - - Beta
pembrolizumab arm
0 : ; See Section
% patients received B 3.56.1
surgery — placebo 0.9770 [ N Beta R
arm
Surgery costs £5,823.04 £3,768.36 | £8,317.65 Gamma
Incidence of AEs for pembrolizumab arm from KEYNOTE-522
Neutropenia o Not varied in
35.2% NA NA PSA
Neutrophil count o Not varied in
decreased 19.0% NA NA PSA
Anaemia o Not varied in
19.5% NA NA PSA
Febrile neutropenia 18.4% NA NA Not varied in
PSA i
White  blood cell Not varied in See Section
: 0 varied| B.3.3.5
count decreased 7.8% NA NA PSA
Alanine Not varied in
aminotransferase 6.4% NA NA
. PSA
increased
Grade 2+ Diarrhoea - NA NA Not varied in
PSA
Grade 2+ Colitis B NA NA Not varied in
PSA
Incidence of AEs for placebo arm from KEYNOTE-522
Neutropenia o Not varied in
34.4% NA NA PSA
Neutrophil count o Not varied in
decreased 23.7% NA NA PSA
Anaemia o Not varied in
15.7% NA NA PSA
Febrile neutropenia 16.2% NA NA Not varied in
PSA )
White _blood _cel Notvariedin | “cg Section
0 B.3.3.5
count decreased 5.4% NA NA PSA
Alanine Not varied in
aminotransferase 2.8% NA NA
) PSA
increased
Grade 2+ Diarrhoea - NA NA Not varied in
PSA
Grade 2+ Colitis Not varied in
[ ] NA NA PSA
AE management costs
Pembrolizumab arm £1,528.81 £989.37 £2,183.76 Gamma See Section
Placebo arm £1,302.78 £843.09 | £1,860.89 Gamma B.3.5.5

Transition probability modelling

From event-free state
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EFS parametric curve fitting

EFS -
Pembrolizumab +

chemotherapy - Multivariate
50 . . .

Piecewise - - normal
Generalized Gamma
-A

EFS -
Pembrolizumab +

chemotherapy - Multivariate
5 . . .

Piecewise - - normal

Generalized Gamma

-B See Section
EFS - B.3.3.1

Pembrolizumab +
chemotherapy - Multivariate
Piecewise - 50 - - - - normal
Generalized Gamma
-C

EFS - Chemotherapy
- Piecewise - 50 -
Log-normal - A

EFS - Chemotherapy
- Piecewise - 50 -
Log-normal - B
Probability of the first EFS event

% LR among first
EFS event (Year 1) -
Pembrolizumab +
chemotherapy

% LR among first
EFS event (Year 1) -
Chemotherapy

% DM among first
EFS event (Year 1) -
Pembrolizumab +
chemotherapy

% DM among first
EFS event (Year 1) -
Chemotherapy

% LR among first
EFS event (Year 2+)
- Pembrolizumab +
chemotherapy

% LR among first

EFS event (Year 2+)
- Chemotherapy

% DM among first
EFS event (Year 2+)
- Pembrolizumab +
chemotherapy

Multivariate
normal

Multivariate
normal

Beta

Beta

Beta

See Section

Beta B.3.3.1

Beta

Beta

Beta
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% DM among first

EFS event (Year 2+) [ ] [ ] [ | Beta

- Chemotherapy

From locoregional recurrence state

Exponential rate of

LR to DM or death - L L Normal See Section
% transition from LR B.3.3.2
to DM L I [ Beta

From distant metastasis state using KEYNOTE-355 data

Exponential rate of

DM (IO-eligible) to | B N Normal

death - _
pembrolizumab arm Se; g%cgon
Exponential rate of B
DM to death - - - - Normal

placebo arm

B.3.6.2 Assumptions

Table 69 summarises the assumptions used in the economic model

Table 69: List of parameters and assumptions used in the economic model

Parameter

Assumption

Justification

EFS efficacy

Piecewise modelling applied
using KM data for the first 50
weeks for both arms, followed
by Generalized Gamma for
pembrolizumab arm and Log-
normal for placebo arm.

The 50-week timepoint was based on visual
inspection of the cumulative hazard plot and
provides a good balance of robust KM data
to be used directly in the first phase and
enough remaining data to be used to fit a
parametric curve in the second phase.

Transition probabilities from EF

Time dependent transition
probabilities were estimated
based on extrapolated EFS and
proportion of LR, DM and death
as the first EFS event.

Time dependent transition probabilities
were used to reflect to reflect the time
dependent hazard rate of EFS observed in
the KEYNOTE-522 trial.

Transition probabilities from LR

Transition probabilities starting
from LR were assumed to be
equivalent between arms and
constant across all cycles.

Pooled data from KEYNOTE-522 was used
as the transition from LR onwards is
assumed to be equivalent for the
pembrolizumab arm and placebo arm as
similar time to DM/death from LR s
observed between treatment arms;
however, this is a conservative assumption
and biases against the pembrolizumab arm.

Transition probabilities from DM
- death

Transition probability from DM a
death was based on the
treatment rate, the expected
mix of 1L treatments in the DM
state and the efficacy of these
1L treatments in terms of mean
OS from KEYNOTE-355.

KEYNOTE-355 was selected as the base-
case source due to the immaturity of
KEYNOTE-522 OS data. KEYNOTE-522
OS data was explored in a scenario
analysis but used treatment mix and market
shares used obtained from UK market
research and validated with clinical experts
as the trial data was not reflective of the UK
setting.
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Subsequent treatments

Once patients progress to DM,
they  receive  subsequent
therapies.  The  proportion
receiving subsequent therapies
in each treatment arm is based
on KEYNOTE-522. The 1L
treatment regimens is based on
KEYNOTE-355 and clinical
expert input with mean OS,
treatment duration and 2L+
costs sourced from KEYNOTE-
355 and market share
estimates from UK market
research validated by clinical
expert opinion.

Subsequent therapies used in KEYNOTE-
522 were not generalisable to the UK
setting. UK market research identified 1L
MTNBC treatment regimens with market
shares which were validated with clinical
experts. Hence, the KEYNOTE-355 cost-
effectiveness model was used to source
efficacy, treatment rates and 2L+ costs for
these regimens. KEYNOTE-522 efficacy
(OS) data was also explored in a scenario
analysis as mentioned above.

Safety

AE incidence rates were
sourced from KEYNOTE-522
assumed to be reflective of
those observed in real world
practice.

Assumption based on the results of the
KEYNOTE-522 trial [35] (i.e. grade 3-5
(incidence=5% in one or more treatment
groups, considering any grade) in addition
to grade 2+ diarrhoea and colitis 5
(incidence=0% in one or more treatment
groups, considering any grade).

The same method and criteria have been

applied in several recent NICE oncology
appraisals of pembrolizumab.

HRQoL

The quality of life of patients is
appropriately captured by using
pooled utility estimates by
health state, treatment status
and AE status. Estimates were
derived from the EQ-5D-5L
collected alongside the
KEYNOTE-522 clinical trial.
This was mapped back to the
3L tool using the crosswalk
method.

The source of utility estimates is consistent
with the NICE reference case. The use of
the crosswalk algorithm developed by van
Hout et al. [51] is in line with the NICE
position statement for reference case
analyses [52].

AE disutility

The disutility associated with
patients experiencing grade 3+
AEs was derived from
KEYNOTE-522 and was also
applied to grade 2+ AEs
included in the economic model

Use of KEYNOTE-522 ensures a consistent
source for adverse events and impact on
HRQoL from treatment.

Age-related disutility

Utility decreases with age were
accounted for using a model for

Based on the Ara and Brazier study
suggesting the impact of age on HRQoL

analysis for time to end of
neoadjuvant treatment, time to
end of surgery and time to end
of treatment course.

disutility from the UK | and in line with methodology used in
population. previous appraisals [55-57].

Time on treatment Time on treatment was | KM curves directly from the trial were fitted
estimated directly from | to inform the model input and account for
KEYNOTE-522 using KM | early treatment discontinuation of patients

as per the study protocol.

Healthcare resource use costs

Resource use is assumed to be
equal between treatment arms
with the exception of the time on

Due to the lack of data from the SLR specific
to the UK, resource use was assumed to be
equal per treatment arm following the time
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treatment to reflect the more
frequent resource use with
pembrolizumab in the adjuvant
setting.

on treatment. Resource use estimates from
TA424, TA569 and ID1546 were validated
with clinical experts and updated as
necessary [34, 70, 71].

Vial sharing

No vial sharing was assumed.

This assumption is in line with the NICE
reference case.

B.3.7

Base-case results

The comparison for the base case reflects the UK standard of care chemotherapies in line the

final scope issued by NICE.

B.3.7.1 Base-case incremental cost-effectiveness analysis results

The tables below present the results of the base case cost-effectiveness comparison.

The estimated mean overall survival for the pembrolizumab arm was 16.89 life years versus

13.82 for the placebo arm. Patients treated in the pembrolizumab arm accrued - QALYs

compared to - among patients in the placebo arm. The pembrolizumab arm was associated

with a net [JJll QALY gain and a net life year gain of 3.07 versus the placebo arm. The

corresponding incremental cost-effectiveness ratio (ICER) with the current PAS in place was

£5,940 per QALY. The pembrolizumab regimen is cost-effective versus the current standard
of care when considering the willingness-to-pay (WTP) threshold of £30,000/QALY.

Table 70: Base-case results using list price

Technologies | Total Total Total Incremental | Incremental | ICER versus
costs (£) | LYG QALYs | costs (£) QALYs baseline
(E/QALY)
Placeboarm | |l 13.82 | - - -
Pembrolizumab
Pen B (s EN N . .

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years

Table 71: Base-case results using pembrolizumab PAS price

Technologies | Total Total Total Incremental | Incremental | ICER versus
costs (£) | LYG QALYs | costs (£) QALYs baseline
(£/QALY)
Placebo arm | 13.82 || - - -
Pembrolizumab | gy 1680 | |HH O £5,940
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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The estimates the tabulated, disaggregated results for the base case are presented in
Appendix J. The disaggregated results show that the majority of QALY gain comes from
patients remaining in the event-free state for longer in the pembrolizumab arm and accruing

fewer metastatic treatment costs as fewer patients reach the distant metastasis state.
B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

To assess the uncertainty surrounding the variables included in the cost-effectiveness model,
a probabilistic sensitivity analysis (PSA) was undertaken with 1,000 simulations. The mean
values, distributions around the means and sources used to estimate the parameters are

detailed in section B.3.6.1.

The incremental cost-effectiveness results from the PSA are presented in Table 72. The
corresponding scatterplot and cost-effectiveness acceptability curve (CEAC) are presented in
Figure 21 and Figure 22 respectively. The PSA results show that the pembrolizumab arm was
associated with a net ] QALY gain and a net life year gain of 2.93 versus the placebo arm.
The corresponding incremental cost-effectiveness ratio (ICER) with the current PAS in place
was £6,128 per QALY. With the current PAS discount, the CEAC shows that there is an 98.0%
chance of the pembrolizumab regimen being cost-effective when compared with the current
standard of care under the WTP threshold.

Table 72: Base-case results from PSA using pembrolizumab PAS price

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

Placebo arm | 13.79 | - -
Pembrolizumab | [l 16.72 [ [ [ £6,128

arm

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years
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Figure 21: Scatterplot of PSA results with pembrolizumab PAS price

Figure 22: Cost-effectiveness acceptability curve (CEAC) with pembrolizumab PAS
price

Cost-effectiveness acceptability curve: Pembrolizumab + chemotherapy vs. Chemotherapy

100%
90%
80%
70%

Probability of being cost-effective
(%3]
CJn

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
Willingness-to-pay threshold (Cost/QALY)

Pembrolizumab + chemotherapy Chemotherapy - - WTP
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B.3.8.2 Deterministic sensitivity analysis

Extensive sensitivity analyses were conducted to explore the uncertainty associated with the
estimates of cost-effectiveness. Deterministic sensitivity analyses (DSA) were conducted for

the following key parameters using the 95% confidence intervals where applicable:

Baseline characteristics (i.e. weight, BSA)

e Parameters of the parametric curves fitted to EFS

o Exponential rate of LR to DM or death and DM to death

e % transition from LR to DM

e % experiencing LR or DM among first EFS event

e % received surgery and surgery costs

o Pooled utility by health state, treatment status and AE status
e AE and age-related disutility

¢ Administration, AE disease management, subsequent treatment and terminal care

costs
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The results of the deterministic sensitivity analysis are presented in Figure 23 below. The inputs that have most impact on the ICERs are those
related to parameters linked to EFS extrapolations followed by metastatic treatment costs. The full list of inputs varied in the DSA and the impact

on the base-case ICER are presented in Appendix M1.4.

Figure 23: Tornado diagram for the 20 most sensitive parameters with pembrolizumab PAS price

One-Way Sensitivity Analysis - ICER (ACost/AQALY)
Pembrolizumab + chemotherapy vs. Chemotherapy

-8,897 -3,897 1,103 6,103 11,103 16,103 21,103 26,103

EFS - Pembrolizumab + chemotherapy - Piecewise - 50 - Generalized Gamma - C (L:-7.12; U: -1.42)**
EFS - Chemotherapy - Piecewise - 50 - Log-normal - A (L: 6.44; U: 7.86)

EFS - Pembrolizumab + chemotherapy - Piecewise - 50 - Generalized Gamma - A (L: 3.39; U: 7.17)

Total metastatic treatment costs - Chemotherapy (L: 40,906; U: 90,289)

EFS - Chemotherapy - Piecewise - 50 - Log-normal - B (L: 0.7154; U: 1.2736)

Total metastatic treatment costs - 10 eligible - Pembrolizumab + chemotherapy (L: 36,367; U: 80,271)

% DM among first EFS event (Year 2+) - Chemotherapy (L: 0.5446; U: 0.7313)

EFS - Pembrolizumab + chemotherapy - Piecewise - 50 - Generalized Gamma - B (L: 1.06; U: 1.69)

% LR among first EFS event (Year 2+) - Chemotherapy (L: 0.1980; U: 0.3728)

Additional disease management costs in EF state (per week, year 1) - Pembrolizumab + chemotherapy (L: 53.06; U: 117.12)
EF off treatment utility - Pembrolizumab + chemotherapy (L: 0.7911; U: 0.8146)

Admin unit cost - Intravenous infusion, first attendance (complex) (L: 227.95; U: 503.14)

EF off treatment utility - Chemotherapy (L: 0.7911; U: 0.8146)

Additional disease management costs in EF state (per week, year 1) - Chemotherapy (L: 24.63; U: 54.37)
% DM among first EFS event (Year 2+) - Pembrolizumab + chemotherapy (L: 0.5375; U: 0.7250)
Terminal care costs from DM to death (one-off) (L: 5,402; U: 11,923)

AE costs - Pembrolizumab + chemotherapy (L: 989; U: 2,184)

% LR among first EFS event (Year 2+) - Pembrolizumab + chemotherapy (L: 0.1859; U: 0.3581)
Age-adjusted disutility coeff - Age2 (L: -0.00005; U: -0.00002)

Disease management costs in DM state subsequent week (per week) (L: 44.65; U: 98.56)

Base case: 5,940 (2020 GBP)
M Lower Input Upper Input

**Upper limit parameter pembrolizumab arm is dominated i.e. more costly and less effective; therefore an ICER statistic cannot be presented for the tornado diagram

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 134 of 151



Confidential

B.3.8.3 Scenario analysis

Alternative scenario analyses were conducted to assess the uncertainty regarding structural and methodological assumptions in the economic

model. The parameters explored are listed below:

Scenario 0: current base case

Scenario 1: EFS function - Pembrolizumab + chemotherapy - Piecewise - Week 50 - Log-normal; second best option of pembrolizumab
arm curve by clinical experts)

Scenario 2: EFS function - Chemotherapy - Piecewise - Week 50 - Generalized Gamma; second best option of placebo arm curve by
clinical experts

Scenario 3: EFS function - Pembrolizumab + chemotherapy - Piecewise - Week 50 - Log-normal and Chemotherapy - Piecewise - Week
50 — Generalized Gamma; combined second best option of pembrolizumab arm and placebo arm curves by clinical experts

Scenario 4: Time horizon (20 years)

Scenario 5: Allow vial sharing

Scenario 6: Utility by treatment arm

Scenario 7: Utility algorithm (UK 5L)

Scenario 8: TOT measure - Pembrolizumab + chemotherapy - KM lower 95% CI

Scenario 9: TOT measure - Pembrolizumab + chemotherapy - KM upper 95% CI

Scenario 10: TOT measure - Chemotherapy - KM lower 95% CI

Scenario 11: TOT measure - Chemotherapy - KM upper 95% CI

Scenario 12: Annual discount rate - costs (1.5%)

Scenario 13: Annual discount rate - effects (1.5%)

Scenario 14: Annual discount rate — costs and effects (1.5%)

Scenario 15: Remission after 8 years (note: remission assumes the probability of EFS event for both treatment arms = 0, only transition
applied is background mortality; based on clinical expert opinion)

Scenario 16: Remission after 10 years (note: remission assumes the probability of EFS event for both treatment arms = 0, only transition
applied is background mortality; based on clinical expert opinion)

Scenario 17: KEYNOTE-522 OS data used to model DM - death

Scenario 18: Pembrolizumab 400mg Q6W dosing applied across for neoadjuvant and adjuvant setting

Scenario 19: Pembrolizumab rechallenge scenario with atezolizumab 50:50 split for both treatment arms*

Scenario 20: Pembrolizumab rechallenge scenario with atezolizumab 17:83 split for both treatment arms*

*Scenarios have been run manually
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Table 73: Scenario analyses with pembrolizumab PAS price

Pembrolizumab arm

Placebo arm

Pembrolizumab vs. placebo arm

HEELELE Description
No. TotalcoSS | Total QALYs | T'%.59%t | Total QALYs | Inc. costs (£) | Inc. QALYs (£,'8EEY)
0 Base case “ - “ - - - £5,940
EFS function - Pembrolizumab + chemotherapy
- Piecewise - Week 50 - Log-normal (second
1 best option of pembrolizumab arm curve by L L L . L L £16,444
clinical experts)
EFS function - Chemotherapy - Piecewise -
2 Week 50 - Generalized Gamma (second best [ ] [ | [ | [ | [ | [ | £6,768
option of placebo arm curve by clinical experts)
EFS function - Pembrolizumab + chemotherapy
- Piecewise - Week 50 - Log-normal and
Chemotherapy - Piecewise - Week 50 —
3 Generalized Gamma (combined second best i i i i i i £19,206
option of pembrolizumab arm and placebo arm
curves by clinical experts)
4 Time horizon (20 years) | ] | | | ] | | £11,023
5  |Allow vial sharing [ ] || || || || || £6,177
6 Utility by treatment arm - - - - - - £6,180
7 |Utility algorithm (UK 5L) [ ] || || || || || £5,535
TOT measure - Pembrolizumab + chemotherapy
8 L KM lower 95% Ol I I I I I I £5,490
TOT measure - Pembrolizumab + chemotherapy,
9 |'kM upper 95% C I I I I I I £6,427
- - 0,
10 '(I;(I)T measure - Chemotherapy - KM lower 95% B N - N N N £5.094
- - 0,
11 '(I;(I)T measure - Chemotherapy - KM upper 95% B N N N N N £5 888
12 /Annual discount rate - costs (1.5%) - - - - - - £4,789
13 /Annual discount rate - effects (1.5%) - - - - - - £4,081

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved

Page 136 of 151




Confidential

Scenario Pembrolizumab arm Placebo arm Pembrolizumab vs. placebo arm
Description Total cost Total cost ICER
No. otal costs otal costs
(£) Total QALYs (£) Total QALYs | Inc. costs (£) | Inc. QALYs (E/QALY)
14 /Annual discount rate — costs and effects (1.5%) - - - - - - £3,290
Remission after 8 years (note: remission
assumes the probability of EFS event for both
15  ftreatment arms = 0, only transition applied is| [ N N N N N £10,791
background mortality; based on clinical expert
opinion)
Remission after 10 years (note: remission
assumes the probability of EFS event for both
16  [reatment arms = 0, only transition applied is| [l [ | [ | [ ] [ ] [ ] £9,268
background mortality; based on clinical expert
opinion)
17  |KEYNOTE-522 OS data || || || || || || £5,938
18  |Pembrolizumab 400mg Q6W dosing [ ] || || | ] || || £5,380
Pembrolizumab rechallenge scenario with
19  |atezolizumab 50:50 split for both treatment [l [ | [ | [ ] [ ] [ ] £8,471
arms*
Pembrolizumab rechallenge scenario with
20 [atezolizumab 17:83 split for both treatment [ [ ] [ | [ ] [ ] [ ] £6,792
arms*
*Scenarios run manually
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B.3.8.4 Summary of sensitivity analyses results

The probability of the pembrolizumab regimen versus the current standard of care being the
most cost-effective treatment at a WTP threshold of £30,000/QALY is 98.0%. The ICER
generated by the PSA was consistent with that produced in the deterministic base-case
(£6,128 per QALY gained vs. £5,940 per QALY gained).

The main drivers of the economic analysis include parameters related to EFS extrapolations,
choice of parametric curves and remission assumptions. The ICERs ranged from £3,290 per
QALY gained to £19,206 per QALY gained.

Considering the current pembrolizumab PAS, the ICERs generated are well within the NICE
WTP threshold.

B.3.9  Subgroup analysis

Subgroup analysis was not performed as it is not relevant for this indication.
B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

Clinical expert opinion was sought to validate key aspects of the modelling methods,

assumptions and inputs listed below:
¢ Internal review and quality control for model inconsistencies and errors performed
¢ Model structure choice is appropriate reflection of the current clinical pathway
o Key model inputs including healthcare resource use

o Selection of parametric curves and extrapolation of outcomes beyond the trial period

(see section B.3.3 above)

B.3.10.1.1 Internal validation of clinical benefit

KEYNOTE-522 EFS

For internal validation, the efficacy outcomes from KEYNOTE-522 (EFS) were compared to

the outcomes produced from the economic model. Table 74 provides a summary of the model

Company evidence submission template for pembrolizumab in combination with chemotherapy for neoadjuvant
treatment of triple negative breast cancer [ID1500]

© Merck Sharp & Dohme (UK) Limited (2021). All rights reserved Page 138 of 151



Confidential

projections for EFS from KEYNOTE-522 for the pembrolizumab arm and Table 75 for the

placebo arm. The modelled EFS curves match well with the observed EFS curves (Figure 24).

Table 74: Modelled EFS vs. observed EFS for the pembrolizumab arm

Pembrolizumab | 6 1year | 18 2 3 5 8 10 20

arm months months | years | years | years | years | years years

ModeledEFS [N [N [N Il I I I

Observed EFS | Il Il Il I I B = B

Abbreviations: EFS, event-free survival

Table 75: Modelled EFS vs. observed EFS for the placebo arm

Placebo arm 6 1year | 18 2 3 5 8 10 20
months months | years | years | years | years | years years

ModeledEFS [l [N [1H Il I I I

observedEFs [ |HN |1 Il I I B

Abbreviations: EFS, event-free survival

Figure 24: Modelled EFS vs. observed EFS for the pembrolizumab arm and placebo

arm

Abbreviations: EFS, event-free survival; KM, Kaplan-Meier

KEYNOTE-355 OS
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For internal validation, the efficacy outcomes KEYNOTE-355 (OS) were compared to the
outcomes produced from the economic model. Table 76 provides a summary of the model
projections for OS from KEYNOTE-355 for the pembrolizumab arm and Table 77 for the

placebo arm. The modelled OS curves match well with the observed OS curves (Figure 25).

Table 76: Modelled OS (KN-355) vs. observed OS (KN-522) for the pembrolizumab arm

Pembrolizumab | 6 1year | 18 2 3 5 8 10 20

arm months months | years | years | years | years | years years

ModeledOS NI |H |HE |HN (BN BN BN BN BN

Observed 0S| Il Il Il I I B = B

Abbreviations: OS, overall survival

Table 77: Modelled OS (KN-355) vs. observed OS (KN-522) for the placebo arm

Placebo arm 6 1year | 18 2 3 5 8 10 20
months months | years | years | years | years | years years

ModeledOS | |I |HE |HN (BN BN BN BN |Em

observedOs [N |HN |1 Il I I I =

Abbreviations: OS, overall survival

Figure 25: Modelled OS (KN-355) vs. observed OS (KN-522) for the pembrolizumab
arm and placebo arm

Abbreviations: KM, Kaplan-Meier; OS, overall survival

B.3.10.1.2 External validation
KEYNOTE-522 EFS

A targeted literature review to identify studies that report long-term EFS in patients with early-

stage TNBC following neoadjuvant chemotherapy (NACT). Two external sources were
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identified, Walsh 2019 [68] and Sikov 2019 (CALGB 40603) [43]. Clinical experts did not
identify any further relevant sources for model validation purposes and noted that both studies

could be sources of validation for the placebo modelled EFS.

Walsh 2019 [68] was a retrospective study of outcomes in a cohort who were diagnosed with
TNBC at Galway University Hospital between January 2000 and December 2015, with a
median follow-up of 30 months. Sikov 2019 [43] was a randomized, open-label phase |l trial
of 443 patients with stage Il to lll TNBC which was designed to examine the impact of adding
carboplatin and/or bevacizumab to conventional NACT. The base case model projection of
long-term EFS of the placebo arm was compared with the disease-free survival (DFS)
following NACT in the Walsh 2019 study and the EFS following neoadjuvant carboplatin-based
chemotherapy in the Sikov 2019 study, respectively. As presented in Figure 26, the projected
placebo arm EFS curve matched well with the DFS curve from Walsh 2019 and the EFS curve
from Sikov 2019 are reasonably close to the projected EFS curve of the chemotherapy arm
confirming the plausibility of the EFS projections. Clinical experts also validated these sources
of long-term EFS. Clinical expert opinion of the curves confirmed the selection of the log-
normal distribution, which is explored in the base case, followed by Generalized Gamma which

is explored in scenario analysis to model the placebo arm [25].

As there are currently no clinical or real-world long-term EFS data for early-stage TNBC
patients who have received pembrolizumab, the plausibility of the projected long-term EFS of
the pembrolizumab arm was validated with a group of clinical experts in this therapeutic area
[25]. They suggested that the Gompertz distribution as a plausible extrapolation of EFS;
however, this is associated with a flat tail which is observed early on, potentially leading to
overestimation of the long-term EFS (see Figure 11 in section B.3.3.1 above). Clinical experts
also noted Generalized Gamma as a plausible fit which is explored in the base case, followed

by log-normal which is explored in scenario analysis [25].

Figure 26: External validation of EFS extrapolation
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Abbreviations: DFS, disease-free survival; EFS, event-free survival; KM, Kaplan-Meier

KEYNOTE-355 OS

External studies were sought from the clinical literature to validate the modelled OS of the
chemotherapy arm (process described above). Of the studies identified, both Walsh 2019 [68]
and Sikov 2019 (CALGB 40603) [43]. Clinical experts did not identify any further relevant
sources for model validation purposes and noted that both studies could be sources of
validation for the chemotherapy modelled OS. As reported above, Walsh et al is a
retrospective study which run in Ireland between 2000 and 20015 (n=333). The study was run
from 2000 to 2015 and therefore its generalisability may be limited due to advances in early
diagnosis and management over this time. Clinical experts noted that the generalisability of
the results may be further limited by the fact that older patient cohort was included in Walsh
et al 2019 which reports breast cancer specific survival. These elements may be reflected in
the projected estimates versus the modelled chemotherapy OS. Sikov et al is a Phase Il study
which took place in the US between the years of 2009 and 2014 (n=443).

The OS trajectories from Walsh and Sikov align visually very well and their OS estimates
overlap visually with the lower 95% CI of the chemotherapy OS observed in KEYNOTE-522
study. When validating the predicted chemotherapy OS curve (base case derived using data
from KEYNOTE-355 data) versus versus Walsh 2019 [68] and Sikov 2019 (CALGB 40603)
[43], the modelled OS sits within the 95% CI OS from KEYNOTE-522 (Figure 27). This means

that the model produces robust estimates of OS for the chemotherapy arm.

The use of KEYNOTE-522 OS resulted in a slightly improved visual alignment of modelled
chemotherapy OS versus external sources. However, OS data form from KEYNOTE-522
remain immature and subsequent treatment data from they study may need some further
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adjustments to be fully reflective of the UK setting. Therefore, further external validation of OS
using KEYNOTE-522 data is presented in Appendix M.

As there is no clinical or real-world long-term OS available for early-stage TNBC patients who
receive pembrolizumab currently, the plausibility of projected long-term OS of the

pembrolizumab arm was validated with clinical experts in this therapeutic area [25].

Figure 27: External validation of modelled OS

Abbreviations: OS, overall survival

B.3.11 Interpretation and conclusions of economic evidence

A de novo economic model was built to inform the cost-effectiveness of pembrolizumab in
combination with standard neoadjuvant chemotherapy followed by adjuvant pembrolizumab
for patients [, capturing relevant costs resource and outcomes from a UK perspective. The
model adopts a simple structure which is reflective of the natural disease progression over
time and consistent to that used in other early-stage breast cancer appraisals reviewed by
NICE.

Key strengths of this appraisal include:
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e The use of the most recent clinical data from KEYNOTE-522 phase Il RCT to inform
the submission showing a statistically significant and clinically meaningful

improvement in EFS.

e The use of KEYNOTE-522 and KEYNOTE-355 data to estimate the cost-effectiveness

versus standard of care.

o Presentation of cost-effectiveness results of pembrolizumab in combination with
chemotherapy followed by pembrolizumab monotherapy versus the standard of care

neoadjuvant chemotherapy regimen as listed in the NICE final scope.

e Leverage of EQ-5D-5L data directly collected alongside KEYNOTE-522 consistent
with the NICE reference case and the use of mapping to estimate utility weights

consistent with the NICE position statement.

e Robust cost-effectiveness analyses results and extensive testing of uncertainty using
a range of scenarios confirming the conclusion regarding the cost-effectiveness of this

technology.

¢ Validation of model structure and inputs by clinical experts and leveraging the most

up-to-date RWE data within the submission.
¢ Extended internal and external validation of model outcomes versus RWE literature.

A limitation of this technology appraisal is the lack of long-term EFS and OS data beyond the
trial maximum follow up period. However, the uncertainty behind long term survival
extrapolations is mitigated by exploring different methods of EFS extrapolation beyond the trial
period. Due to the immaturity of the OS data in KEYNOTE-522, OS data from KEYNOTE-355
for metastatic TNBC was used to inform the transition from distant metastasis to death.
Furthermore, the submission leverages the most up-to-date RWE data to validate the model

outputs for the standard of care arm.

In the base-case analysis, the estimated OS with the pembrolizumab regimen was 16.89 years
versus 13.82 for the standard of care placebo arm, resulting in an incremental LY gain of 3.07
for the pembrolizumab regimen versus the standard of care placebo arm. The estimated QALY
gain for patients treated with the pembrolizumab regimen is [l QALYs versus [} among
patients treated with standard chemotherapy, resulting in an incremental QALY gain of [l

MSD considers pembrolizumab in combination with chemotherapy followed by
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pembrolizumab monotherapy to offer an unprecedented increase in life years and QALY for
a population experiencing poor survival outcomes with the current standard of care in an
aggressive cancer. The demonstrated improvement in EFS provides life extension for patients
at an early stage of the TNBC pathway. A high unmet medical need remains for patients with
early-stage TNBC and therefore patients would benefit from having an additional innovative

treatment option becoming available.

Pembrolizumab in combination with chemotherapy followed by pembrolizumab monotherapy
for the treatment of early-stage TNBC is highly cost-effective versus the current standard of
care chemotherapy with an ICER of £5,940 per QALY gained and a 98.0% chance of cost-
effectiveness with the WTP threshold of £30,000/QALY using the pembrolizumab PAS price

and therefore a candidate for baseline commissioning.

In conclusion, the de novo economic analysis brings together the best available clinical data
to establish the comparative efficacy and safety of pembrolizumab in combination with

chemotherapy followed by pembrolizumab monotherapy in patients with early-stage TNBC.
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Section A: Clarification on effectiveness data

Literature searches

A1. Please provide full details of the searches of conference proceedings referred to
in Appendix D.1.1.1 of the company submission (CS), including the specific resources
searched, URL links, date searched, the search strategies or search terms used, and

results.

Hand searches were performed on July 27, 2021, for conference proceedings from
the American Society of Clinical Oncology (2020-2021;
https://meetinglibrary.asco.org/), European Society of Medical Oncology (2020;

https://oncologypro.esmo.org/meeting-resources/esmo-virtual-congress-2020), and

Antonio Breast Cancer Symposium (2020;

https://www.abstractsonline.com/pp8/#!/9223) using the search terms “triple-negative

”

breast cancer,” “triple negative breast cancer,” or “TNBC.” Three abstracts met the

inclusion criteria and were included in the SLR.

A2. Please provide full details of the searches of trials registries referred to in
Appendix D.1.1.1 of the CS, including the search strategies or search terms used, date

searched, and results.

ClinicalTrials.gov (https://clinicaltrials.gov/) was searched on July 27, 2021, for trials

relevant to triple-negative breast cancer with participants age-restricted to “18+” and
study type restricted to “interventional.” There were 116 hits, but none met the

inclusion criteria. Clinicaltrialsregister.edu (https://www.clinicaltrialsregister.eu/) was

also searched, and while there were 69 hits, none met the inclusion criteria.

A3. Please provide full details of the grey literature searches of health technology
assessment organisations, economic specific resources and the Northern Light Life
Sciences Conference Abstracts database referred to in Appendices G.1.2, H.1.1, and
[.1.1 of the CS, including the specific resources searched, the search strategies or

search terms used, date searched, and results.

In parallel with the database searches, the following grey literature sources were
searched using key population and disease search terms, such as “triple-negative

breast cancer”, “triple negative breast cancer”, or “TNBC”, to identify relevant
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studies: The Agency for Healthcare Research and Quality (AHRQ); the National
Institute of Health Research Health Technology Assessment (NIHR HTA); the Health
Technology Assessment database of the International Network of Agencies for
Health Technology Assessment (INAHTA); the Scottish Medicines Consortium
(SMC); the All Wales Medicines Strategy Group (AWMSG); the Canadian Agency for
Drugs and Technologies in Health (CADTH); the French National Authority for Health
(Haute Autorité de Santé; HAS); the Institute for Quality and Efficiency in Healthcare
(IQWIG); the Institute for Clinical and Economic Review (ICER); the National Institute
for Health and Clinical Excellence (NICE); the University of Sheffield School of
Health and Related Research health utilities database (SCHARRHUD); and the
Health Economics Research Centre mapping algorithm database. No materials met
the inclusion criteria. Across these resources, inconsistent formatting and search
functionality often precluded the determination of the magnitude of the available
materials. Thus, in accordance with historical precedent, detailed records of grey
literature searches were not recorded in a manner analogous to that of the traditional
database searches of Embase, MEDLINE, and CENTRAL.

Decision problem

A4. Priority question. The decision problem defined the population of interest
as “adults with locally advanced, inflammatory, or early-stage triple-negative

breast cancer at high risk of recurrence”. This definition is narrower than the

population defined in the final scope issued by the National Institute for Health
and Care Excellence (NICE), i.e. “adults with previously untreated locally
advanced, nonmetastatic triple-negative breast cancer”.

a. Please discuss how the narrower population and comparator reflect the

population defined in the NICE final scope.

MSD’s response to the draft scope consultation included the anticipated marketing
authorisation. This was marked as commercial in confidence and as such NICE were
not able to make this wording public. The CHMP have adopted a positive opinion for
the indication which has been published on the EMA website, therefore it does not
need to be redacted [1]. The final label wording is, ‘KEYTRUDA, in combination with
chemotherapy as neoadjuvant treatment, and then continued as monotherapy as

adjuvant treatment after surgery, is indicated for the treatment of adults with locally
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advanced, or early stage triple negative breast cancer at high risk of

recurrence’

b. Please provide a definition of “high risk of recurrence”, i.e. the

classification used, including supporting references.

The Food and Drug Administration refers to high risk patients as those ‘with early-
stage breast cancer who continue to have a high risk of distant disease recurrence
and death despite use of optimal modern local and systemic adjuvant therapy.’ [2]
Also ‘patients may be classified as high risk for recurrence on the basis of
conventional histologic features or by appropriately validated genomic measures, but

in general should have a 5-year EFS of less than 75 percent’.

Within KEYNOTE-522, ‘high-risk TNBC’ is synonymous with ‘locally advanced
TNBC’, the latter defined as T1c, N1-N2; T2-T4d, NO-N2 (thus, Stage II-Ill) per the

American Joint Committee on Cancer (AJCC) staging criteria for breast cancer.

c. Please discuss the implications of any difference between the definition
as applied in the KEYNOTE-522 trial and NHS clinical practice.

MSD understands the definition applied in the KEYNOTE-522 resonates with NHS

clinical practice.

A5 Priority question. The market indication for this appraisal has not been
included in Table 2 of the CS. Please confirm the wording of the market
indication and how this relates to the population addressed in the decision

problem.

The approved indication which the CHMP have adopted a positive opinion for is
‘KEYTRUDA, in combination with chemotherapy as neoadjuvant treatment, and then
continued as monotherapy as adjuvant treatment after surgery, is indicated for the
treatment of adults with locally advanced, or early stage triple negative breast cancer

at high risk of recurrence’ [1].
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Systematic literature review (SLR)

A5. Priority question. Given the approximate 20 interventions listed in the
Table 4 of Appendix D.1.1.2, the total number of included trials (N=8) looks

small. Furthermore, the eligibility criteria for the SLR were vague.

a. Participants in the |-Spy2 trial received standard neoadjuvant
chemotherapy: 80 mg/m? intravenous paclitaxel, followed by
doxorubicin plus intravenous cyclophosphamide, which is in line with

the eligibility criteria. Please explain why it was excluded.

To facilitate an understanding of the relative treatment effect of interventions of
interest, studies must have included at least two treatment arms of interest to be
eligible for inclusion in the SLR of clinical evidence. Patients with TNBC enrolled in
ISPY-2 were treated with paclitaxel with or without pembrolizumab followed by
doxorubicin plus cyclophosphamide. As one of the treatment arms—pembrolizumab
plus paclitaxel followed by doxorubicin plus cyclophosphamide—was not listed in the
PICQOS criteria, this trial was excluded from the SLR.

b. As per Table 56 of the Appendix, the PROCEED Trial (KCSG BR 11-01)
was excluded from the SLR based on outcomes when in fact Park et
al. 2019 reported OS, PFS, QoL and AEs. Please explain why it was

excluded.

The PROCEED trial (KCSG BR 11-01) enrolled patients with HER2-negative
metastatic breast cancer. While subgroup results for patients with TNBC were
reported for overall survival and progression-free survival in Park et al. 2019, these
outcomes were not of interest to the SLR on HRQoL, and subgroup results for these
patients were not reported for HRQoL measurements. Thus, this trial was excluded
from the SLR of HRQoL studies.

c. Table 8 of the Appendix lists 30 studies excluded for ‘other’ reasons.
It is unclear what those reasons are. Please provide a detailed

breakdown.

The PRISMA diagram has been updated (Error! Reference source not found.) and
excluded publications table of the SLR of clinical evidence to include specific

reasons for exclusion with “Other.” Fourteen citations were excluded because full-
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text publications superseded them, 13 citations were excluded because they were
study protocols, one citation was excluded as a duplicate, one citation was excluded

because the full-text was unavailable, and one citation was excluded because it was

a pooled analysis and not of interest to the SLR of clinical evidence.

Figure 1: Updated PRISMA diagram
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d. Several phase lll trials were excluded based on ‘inappropriate study
design’. However Table 4 of the appendix lists phase lll studies as eligible,

e.g. Impassion130 Trial or NCT01287624. Please explain.
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Additional notes are provided in Table 26 (appendix), for those references
excluded due to ‘study design’ reasons such as non-randomized study design or

prognostic/predictive/genomic/correlative study design.
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A6. Please provide further details on how the data extraction and quality assessment processes were carried out, e.g.

a. How many reviewers were involved at each stage and how were discrepancies resolved?

Two reviewers, working independently, extracted data and performed the quality assessment. Following reconciliation between

the two reviewers, a third reviewer was included to reach a consensus for any remaining discrepancies.

b. Please provide a detailed breakdown for all signalling questions for the risk of bias (ROB)-2 tool.

Please see below a table showing a detailed breakdown of all signalling questions for the risk of bias (ROB)-2 tool.

Trial ID A 1.2 13 21 22 | 23 24 25 26 27 31 33 . .
ETNA Y PY Y Y PN NA | Y Y NA NA NA PN Y PN | NA | Y PN | PN
GeparSepto Y PY N Y Y PN NA NA | Y NA Y NA | NA | NA PN PN N NA | NA | Y PN | PN
IMpassion031 Y PY | PN N NI N NA | NA | Y NA | Y NA | NA | NA | PN | PN N NA | NA | Y PN | PN
KEYNOTE-522 Y PY N N N NA | NA | NA | Y NA | Y NA | NA | NA | PN | PN N NA | NA | Y PN | PN
NATT Y NI N Y Y N NA | NA | Y NA | Y NA | NA | NA | NIl | PN Y PN | NA | Y PN | PN
NCI 10013 Y NI NI Y Y PN | NA | NA | Y NA | Y NA | NA | NA | NIl | PN Y PN | NA | PY | PN | PN
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Trial

A7. Priority question. The CS states that the KEYNOTE-522 trial recruited
Il participants from six United Kingdom (UK) study sites.

a. Please discuss the generalisability of the study baseline demographic
and disease characteristics to the clinical practice population in England

and Wales.

While there is little published data on the demographics of UK patients with early
stage triple negative breast cancer, we have not identified any characteristics of

subjects in the trial that are not generalisable to patients in the UK.

A study on patients in the North East London Cancer Network with TNBC (any
stage) between 2005 and 2007, reported 82.8% were 69 years and under [3]. The
proportion of patients under the age of 65 in KEYNOTE-522 was slightly higher,
88.8%, but this is to be expected as the trial recruited only patients with early-stage
non-metastatic disease. Jack et al (2013) reported just over one in five patients were
within the black ethnicity group, which is in line with the UK KEYNOTE-522
participants. Stage at diagnosis for breast cancer data, published by the National
Disease Registration Service (NDRS), is reported for all subtypes combined in
England [4]. Of the 19,633 patients diagnosed with stage Il and Il breast cancers,
81.4% were the former, which is in line with KEYNOTE-522 ITT population and UK,
75.0%. and 80.0%, respectively. No major differences are noted between the key
baseline demographic and disease characteristics in the UK versus KEYNOTE-522
ITT population, therefore we consider that the trial population is generalisable to that

of UK patients.

b. Please provide the baseline characteristics of these patients by study
arm, if possible, in comparison with the trial intention-to-treat (ITT)
population’s baseline characteristics.

Table 1: Baseline characteristics of UK participants

Pembrolizumab + Placebo + Total
chemotherapy/ chemotherapy /
Pembrolizumab Placebo
n (%) n (%) n (%)
Participants in population ] ] ] [} [} [}
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Sex [

Female ‘ - - ‘ - - ’ - -
Age (Years) [l
<65 ] ] ] ] ] ]
>= 65 - - - - - -
- - - ] ] ]
Mean ] ] ] ] ] ]
SD - - - [ - [
Median - - - - - -
Range [ [ [ [ [ [
Race [
Asian - - - - - -
Black Or African American - - - - - -
White ] - - [ [ [
Ethnicity [l
Not Hispanic Or Latino ‘ - - ‘ - - ‘ - -
Geographic Region [l
Europe L. I B B N
ecoG Ps
0 - - [ [ [ [
1 ] ] [ [ [ [
Baseline Lactate Dehydrogenase (LDH)
<=ULN - - - - - -
> ULN ] - - [ [ [
Missing - - - ] ] [
Menopausal Status [l
Pre-menopausal - - - - - -
Post-menopausal - - - - - -
Choice of Carboplatin (Actual) [l
Q3w - - - ] ] -
Weekly - - - - - -
Choice of Carboplatin (Planned) -
Carboplatin (Cb) Q3W [ ] [ ] [ ] [ ] [ ] [ ]
Carboplatin (Cb) Weekly ] [} [} [ [ [
Primary Tumor (Actual) [l
T1 - - - ] ] ]
T2 ] ] ] ] ] ]
T3 [ [ [ ] ] [
T4 ] ] ] [ [ [
Primary Tumor (Planned) [l
Tumor Size T1/T2 [ ] [ ] [ ] [ ] [ ] [ ]
Tumor Size T3/T4 - - - - - -
Nodal Involvement (Actual)
NO ] ] ] ] ] ]
N1 ] ] [ ] ] [
N2 ] - - [ [ [
Nodal Involvement (Planned) -
Nodal Status Positive \ - - \ - - ’ - -
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Nodal Status Negative ‘ ]
Metastases [l
MO

Overall Stage [l

Stage Il
Stage Il

PD-L1 CPS 1 Cutoff [l
PD-L1 CPS >= 1
PD-L1 CPS < 1

PD-L1 cPS 10 Cutoff [l
PD-L1 CPS >= 10
PD-L1 CPS <10

PD-L1 CPS 20 Cutoff [l
PD-L1 CPS >=20
PD-L1 CPS <20
HER2 Status
0-1+ by IHC
2+ by IHC (but FISH-)
Database Cutoff Date: 23MAR2021

c. Please discuss the representativeness of the control arm to England and

Wales and if the trial comparator is consistent with clinical practice.

Clinical experts have informed MSD the treatments used in KEYNOTE-522 reflects
the current standard of care for neoadjuvant and adjuvant treatment of TNBC where
both phases are used. The NICE guidelines for early and locally advanced breast
cancer (NG101) recommend “people with triple-negative invasive breast cancer,
consider a neoadjuvant chemotherapy regimen that contains both a platinum and an
anthracycline”. [5]. Local NHS cancer guidelines list carboplatin + paclitaxel followed
by doxorubicin/epirubicin plus cyclophosamide (or order of chemotherapies is

switched) for neoadjuvant treatment of TNBC patients [6-8].

d. Results by breast cancer gene (BRCA1) mutation are missing. Please
clarify whether patients would be offered pembrolizumab regardless of
the BRCA mutation.

Determination of BRCA status was not required for KEYNOTE-522. Of the 54 (4.6%)
participants with a BRCA1/2 mutation detected, 40 participants were in the
pembrolizumab + NAC / pembrolizumab group and 14 participants were in the

placebo + NAC / placebo group (as a reminder, randomisation ratio was 2:1). The
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number of participants with known BRCA status is too small to provide a meaningful

assessment for pCR, EFS, or OS.

Patients received pembrolizumab regardless of BRCA mutation results in

KEYNOTE-522.

A8. Priority question. Subgroup analyses results indicate some potential

differences between geographical regions and Eastern Co-operative Oncology

Group (ECOG) statuses.

a. Please provide all results sub-grouped for 1) Europe versus rest of

world and 2) UK versus rest of world.

Results for event free survival for Europe and the Rest of the World are provided in
Table 2. It should be noted that KEYNOTE-522 was not powered to find differences

between these groups.

Table 2: Event Free Survival for geographical subgroups

Pembrolizumab + chemotherapy /
Pembrolizumab

Placebo + chemotherapy / Placebo

Pembrolizumab
+ chemotherapy
| Pembrolizumab
vs. Placebo +
chemotherapy /

Placebo
Subjects Subjects Median
with with Time® in Hazard
Event Event Months Ratio
Nb n (%) NP n (%) [95 %-CI] [95 %-CI]¢
Geographic
Location
Europe® [ [ ] [ [ [ [
Rest of World [ ] [ ] [ ] [ ] [ ] [ ]

Database Cutoff Date: 23MAR2021

b: Number of subjects: intention-to-treat population

c¢: From product-limit (Kaplan-Meier) method for censored data
d: Based on Cox regression model with treatment as a covariate using Wald confidence interval
e: Europe is defined as: France, Germany, Ireland, ltaly, Poland, Portugal, Russia, Spain, Sweden, Turkey and the

United Kingdom

b. As per Figure 6 of the CS, higher percentage of patients in the placebo-

chemotherapy group with ECOG status 1 achieved pathological complete

response (pCR) compared with pembrolizumab—chemotherapy (67.3% vs

60.3%). Please discuss any implications for the clinical decision making.
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A comparison of baseline characteristics Table 3 for all participants in KEYNOTE-
522 with an ECOG PS of 1 demonstrated that, compared with the placebo + NAC /
placebo group, participants in the pembrolizumab + NAC / pembrolizumab subgroup
were older (median age of 53.5 years vs 47.0 years) and included greater
proportions (=5 percentage points) of the following parameters: participants who
were post-menopausal, participants with PD-L1 positive tumors (CPS cutoff of 10),

and participants with a primary tumor size of T3/T4, respectively.

A comparison of baseline characteristics for all participants in KEYNOTE-522 treated
with pembrolizumab + NAC / pembrolizumab demonstrated that, compared with the
ECOG PS of 0 subgroup, participants with an ECOG PS of 1 were older (median
age of 53.5 years vs 48.5 years) and included higher proportions (=5 percentage
points) of the following participants aged 65 or older, participants who were post-
menopausal, participants treated with Q3Weekly carboplatin, participants with a
primary tumor size T3/T4, participants with a nodal status of positive, and overall

disease stage Ill (Table 4).

As noted above, there were differences observed in baseline characteristics between
treatment groups for participants with an ECOG PS of 1 (n=155), including
menopausal status, primary tumor size, and PD-L1 expression (CPS cutoff of 10).
These differences may have had an impact on the efficacy results. Therefore, ad-hoc
exploratory analyses of EFS and OS adjusting for these baseline factors were
performed. A Cox regression model with covariates of treatment, and baseline
factors of menopausal status, primary tumor size, and a PD-L1 CPS cutoff of 10
were conducted. The EFS HR (95% CI) was il and the OS HR (95% Cl) was
-), respectively. Ad-hoc exploratory analyses of pCR using logistic regression
with and without adjusting for baseline factors mentioned above were performed.
The odds ratios (95% CI) were [Jlif) and O} for with and without adjusting for
baseline, respectively.

It should also be noted that the number of patients with ECOG PS of 1 is relatively
small (106 participants in pembrolizumab + NAC / pembrolizumab group and 49
participants in placebo + NAC / placebo group) and the study was not powered to

detect statistically significant differences across subgroups, therefore, caution should
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be taken in interpreting efficacy differences between these two groups and clinical

decision making should not be impacted by these results.

Table 3: Participant characteristics with ECOG=1

Pembrolizumab
+NAC/ Placebo + NAC/
pembrolizumab | Percentage Placebo Percentage

Participants with ECOG =1 106 49
Age

Median age (range)
<65

>=65

Race
Asian

Black of African American
Multiple

White

Missing

Ethnicity

Hispanic or Latino
Not Hispanic or Latino
Not reported
Unknown

Missing

Geographic region
North America
Europe

Australia

Asia

Rest of the World

Baseline Lactate
Dehydrogenase (LDH)
<=ULN

>ULN

Menopausal status
Pre-menopausal
Post-menopausal
Missing

Choice of carboplatin
(Actual)
Q3w
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Weekly

Primary Tumour (Planned)
Tumour size T1/T2
Tumour size T3/T4

Nodal Involvement
(Planned)

Nodal status positive
Nodal status negative

Overall stage
Stage Il
Stage Ill

PD-L1 CPS 10 Cutoff
PD-L1 CPS 210
PS-L1 CPS <10

Database cutoff 23 March 2021

Table 4: Participant characteristics who received pembrolizumab by ECOG status

ECOG 0

Percentage

ECOG 1 Percentage

In pembro + NAC/pembro
arm

Age

Median age (range)

<65

>=65

Race

American Indian or Alaska
Native

Asian

Black of African American
Multiple

Native Hawaiian or Other
Pacific Islander

White

Missing

Ethnicity

Hispanic or Latino
Not Hispanic or Latino
Not reported

Clarification questions
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Unknown
Missing

Geographic region
North America
Europe

Australia

Asia

Rest of the World

Baseline Lactate
Dehydrogenase (LDH)
<=ULN

>ULN

Missing

Menopausal status
Pre-menopausal
Post-menopausal
Missing

Choice of carboplatin
(Actual)

Q3w
Weekly
Missing

Primary Tumour (Planned)
Tumour size T1/T2
Tumour size T3/T4

Nodal Involvement
(Planned)

Nodal status positive
Nodal status negative

Overall stage

Stage Il

Stage Ill

PD-L1 CPS 10 Cutoff
PD-L1 CPS 210
PS-L1 CPS <10
Unknown

Database cutoff 23 March 2021
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c. Please provide separate results by treatment arm for patients with ECOG
= 0 and for those with ECOG = 1.

Please see response to A8b. As noted above these results should be interpreted
with caution. Figures 6 and 7 in the company submission are forest plots for pCR

and EFS, respectively, which show results for patients ECOG with 0 and 1 status.

A9. Priority question. In the KEYNOTE-522 trial only a proportion of randomised

patients proceed to adjuvant therapy.

a. Please explain why only a proportion of randomised patients proceed
to adjuvant therapy? Is this determined by performance of surgery; i.e.
only those patients who undergo surgery proceed to adjuvant

therapy?

About 98% of patients in both treatment arms underwent surgery; therefore,
performance of surgery did not differentially impact start of adjuvant therapy. The
primary reason for which randomized patients in either treatment arm did not
proceed to adjuvant therapy was discontinuation due to adverse events Table 5).
The higher incidence of discontinuation in the neoadjuvant phase in the
pembrolizumab + NAC group was driven primarily by a higher discontinuation rate
due to adverse events (14.3%) compared with the placebo + NAC group (5.1%)
(Table 5). Per protocol, if a participant discontinued either pembrolizumab or placebo
during the neoadjuvant phase due to toxicity related to pembrolizumab/placebo, the
participant was not permitted to receive it in the adjuvant phase of the study. For all
other reasons for discontinuation, proportions were similar between groups (Table
5).

Despite fewer participants starting adjuvant treatment, KEYNOTE-522 demonstrated
that the complete regimen of pembrolizumab + NAC followed by pembrolizumab
monotherapy after surgery in the adjuvant phase resulted in a statistically significant

and clinically meaningful improvement in both pCR and EFS in the ITT population.
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Table 5: Reasons for discontinuation from all treatments for participants who did not start
adjuvant phase - All participants (ITT Population)

Pembrolizumab + Placebo
NAC / +NAC/
Pembrolizumab Percentage | Placebo Percentage
Participants randomized 784 390
Untreated participants 1 0.1% 1 0.3%
Treated participants 783 99.9% 389 99.7%
Participants who started adjuvant phase 588 75.0% 331 84.9%
Participants who did not start adjuvant phase 195 24.9% 58 14.9%
Discontinued in neoadjuvant phase 190 24.2% 58 14.9%
Adverse events 112 14.3% 20 5.1%
Clinical progression ? 2 0.3% 3 0.8%
Physician decision 32 4.1% 15 3.8%
Progressive disease 8 1.0% 1.8%
Relapse/recurrence 7 0.9% 0.8%
Withdrawal by subject 29 3.7% 10 2.6%
Had surgery, but did not receive study
medication 5 0.6% 0 0.0%
Still on treatment in neoadjuvant phase 0 0.0% 0 0.0%
Participants with surgery 768 98.0% 381 97.7%
Participants who did receive study medication but had surgery were included in subjects treated.
2 Clinical progression” is disease progression determined by the Investigator. “Progressive disease” is disease
progression determined by imaging using RECIST 1.1 criteria.
Database cutoff date: 23 March 2021

b. Please compare the proportion who receive surgery/adjuvant therapy
in the trial to NHS clinical practice.

Publicly available data to ascertain the proportion of TNBC patients who receive
surgery/adjuvant therapy is not available. Therefore, information from the most
recent national report of the Scotland Breast Cancer Quality Performance Indicators
(QPI) is used. QPI 11 states measure the percentage of ‘Patients with invasive
breast cancer who have a 25% overall survival benefit of chemotherapy treatment
predicted at 10 years that undergo adjuvant chemotherapy’[9]. For patient diagnosed
between January 2015 and December 2017 this proportion was 80%. However, the
denominator for the QPI included patients with all subtypes of breast cancer, while it

did not include those who had neoadjuvant therapy and did not include English

hospitals.

c. Please discuss the implications of any difference.
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The figure of 20% of patients in Scotland not receiving adjuvant chemotherapy is in
between the figures seen in KEYNOTE-522 in the pembrolizumab and placebo arms
for patients who did not start adjuvant therapy, 24.9% and 14.9%, respectively. The
licensed indication includes pembrolizumab as a backbone immunotherapy agent
across both the neoadjuvant and adjuvant study phase. Therefore, the data from
KEYNOTE-522 data are reflective of the trial design itself and relevant for decision
making. In the NHS practice, the proportion of patients not receiving adjuvant
therapy could potentially be attributed to the patient choice itself alongside clinical

reasons presented in the table above.

A10. Compared to the comparator arm, more than double the number of patients on
the pembrolizumab arm discontinued study treatment in both the neoadjuvant phase
and adjuvant phase of the KEYNOTE-522 trial.

a. Please detail and discuss study discontinuation due to adverse events (AEs).

As noted by the agency, in KEYNOTE-522, there was a higher incidence of
participants who discontinued all treatment due to AEs in the pembrolizumab + NAC
/ pembrolizumab treatment group vs the placebo + NAC / placebo group during both
the neoadjuvant (14.3% vs. 5.1%, respectively) and adjuvant (5.4% vs. 2.6%,
respectively) phases. However, due to the relatively small numbers of participants in

these subgroups, results need to be interpreted with caution.

Overall, treatment discontinuation rates in KEYNOTE-522 were consistent with the
add-on study design of neoadjuvant and adjuvant pembrolizumab added to
standard-of care NAC. The safety profile of pembrolizumab + NAC / pembrolizumab
were attributable to the safety profiles of the individual treatment components,
namely NAC and pembrolizumab. Addition of pembrolizumab did not negatively
impact the administration of NAC and no new safety concerns were identified for

treatment with pembrolizumab + NAC / pembrolizumab.

In the neoadjuvant phase, the higher incidence of AEs resulting in discontinuation in
the pembrolizumab + NAC treatment group compared with the placebo + NAC group
(14.3% vs. 5.1%, respectively) were primarily driven by events occurring in <1% of

participants. Only 3 AEs leading to discontinuation in the pembrolizumab + NAC
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treatment group occurred at an incidence 21% (ALT increased [2.0%], AST

increased [1.3%], and febrile neutropenia [1.0%)]).

In the adjuvant phase, the slightly higher incidence of AEs resulting in
discontinuation in the pembrolizumab + NAC / pembrolizumab treatment group
compared with the placebo + NAC / placebo group (5.4% vs. 2.6%, respectively)
were again primarily driven by events occurring in <1% of participants. No AE
leading to discontinuation in the pembrolizumab + NAC / pembrolizumab treatment

group occurred at an incidence 21%.

In summary, although the incidence of study treatment discontinuation due to an AE
was higher in the pembrolizumab +NAC / pembrolizumab group compared with the
placebo + NAC / placebo group in both the neoadjuvant and adjuvant phases, there
were no specific trends noted in the pembrolizumab +NAC / pembrolizumab group

that suggested any new safety concerns.

b. Please discuss the criteria used to characterise a “clinically important protocol

deviation”.

There was a standard process to determine what protocol deviations are clinically
important. Clinically important protocol deviations are those that may compromise
critical data analyses, especially those pertaining to (1) primary efficacy and/or
primary safety endpoints, or (2) the participant’s safety. These are evaluated by the

clinical team with consultation from other functional areas as necessary.

c. Please clarify if the greater number of protocol deviations with study

intervention observed on the pembrolizumab arm was due to AEs.

The protocol deviations mentioned here are not due to AEs. Information on protocol
deviations in the pembrolizumab and placebo arms can be found in Table 10-2
Summary of Important Protocol Deviations Considered to be Clinically Important All
Participants (ITT Population) in the Clinical Study Report (provided as part of the
company submission). Eleven patients and one in the pembrolizumab and placebo
arm, respectively, had a Study Intervention deviation. Protocol deviations in the
Study Intervention category are defined as when “Participant was dispensed study
intervention other than what was assigned in the allocation schedule, i.e. incorrect

medication or potential cross-treatment”. This definition does not include AEs.
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d. Please clarify if cross treatment was introduced in the KEYNOTE-522 trial as a
protocol deviation.

Universal unblinding upon disease progression/recurrence and cross treatment on
study (for example, a subject in the placebo + NAC / placebo group was switched to
the pembro + NAC / pembro group after disease progression/recurrence) was not
allowed per protocol; however, off-study treatment with an immune-oncology agent
after discontinuation of study treatment due to disease progression/recurrence was
at physician’s discretion. If this occurred, it was not considered to be a clinically

important protocol deviation.

A11. Please provide more details on the processes used to implement randomisation
and allocation concealment in the KEYNOTE-522 trial. Please clarify whether the

pathologists interpreting surgical specimens for assessment of pCR were blinded.

Treatment allocation/randomisation occurred centrally using an interactive voice
response system / integrated web response system (IVRS/IWRS). Subjects were
assigned randomly in a 2:1 ratio to pembrolizumab and placebo, respectively, after
stratification. The choice of QW carboplatin or Q3W carboplatin should have been
determined prior to randomisation, and carboplatin schedule was a stratification

factor.

All pathologists reviewing and interpreting surgical specimens for assessment of

pCR were required to be blinded to treatment assignment

A12. The comparator treatment in the adjuvant phase did not include an active
treatment, and only placebo was given. The rationale given for this is that this reflects
current UK practice, where no active treatments are given after definitive surgery.
However, it is also stated that recent evidence (that came to light after initiation of
KEYNOTE-522) has shown that capecitabine in the adjuvant phase may improve

disease survival and recurrence-free survival.

a. Please explain how including capecitabine as an active comparator in the
adjuvant phase might have changed findings in the trial (the intervention would
have been capecitabine + pembrolizumab).

In 2017, as a result of data from the CREATE-X study (N=910), the NCCN guidelines

were updated to include adjuvant capecitabine as an option for patients with TNBC
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who do not achieve pCR after neoadjuvant chemotherapy [10]. Following
discussions with the US FDA who discouraged inclusion of adjuvant capecitabine,
MSD decided not to allow adjuvant capecitabine in the KEYNOTE-522 so as not to
confound the final results; however, an amendment was instituted to preserve the
power of the study by adjusting the control EFS rate and drop-out rate after surgery

to account for the potential impact of off study use of adjuvant capecitabine.

Optional use of adjuvant capecitabine in patients who do not achieve pCR after
neoadjuvant therapy may confound the EFS endpoint, due to the potential for
imbalanced capecitabine use between the two treatment arms. In the control arm,
more patients are expected to not achieve pCR, and thus opt for adjuvant
capecitabine. In this case, depending on the number of patients who receive
adjuvant capecitabine in the control arm, the control EFS rate for patients with poor
prognosis may increase to a maximum of about 74%, as observed in the CREATE-X

study, thus confounding the EFS results.

b. Please explain how this might be accounted for in any sensitivity analyses.

Off-study adjuvant capecitabine use in KEYNOTE-522 was balanced between the 2
treatments, with 31 (4.0%) participants and 13 (3.3%) participants who received
adjuvant capecitabine in the pembrolizumab + NAC / pembrolizumab group and the
placebo + NAC / placebo group, respectively. As note, the randomization ratio was 2
to 1.

Prespecified sensitivity analysis 1 considered the impact of post-surgery new
anticancer therapy, for example, the use of adjuvant capecitabine. Sensitivity
analysis 1 was the same as the primary analysis, except that any events after 2
consecutive missed disease assessments or after initiation of post-surgery new
anticancer therapy, were censored at last disease assessment prior to the earlier
date of 22 consecutive missed disease assessments and initiation of post-surgery
new anticancer therapy, and if no events before new anticancer therapy, participants
were censored at last disease assessment before initiation of post-surgery new
anticancer treatment. The EFS HR in sensitivity analysis 1 was 0.64 (95% CI: 0.48,
0.84) see Table 6. The treatment effect of pembrolizumab + NAC / pembrolizumab
on EFS in this sensitivity analysis was consistent with the primary analysis with HR
of 0.63 (95% CI: 0.48, 0.82).
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Table 6: Analysis of Event-Free Survival (EFS) (Sensitivity Analysis) ITT

Pembrolizumab + Placebo + Total
chemotherapy / chemotherapy
Pembrolizumab | Placebo
(N=784) (N=390) (N=1174)
Number of Events (%) 112 (14.3) 84 (21.5) 196 (16.7)
Number of Censored (%) 672 (85.7) 306 (78.5) 978 (83.3)
Kaplan-Meier Estimates (Months)?
Median (95% Cl) [ | [ | [ |
Q1,03 N | N
Person-Months - - -
Event Rate / 100 Person-Months - - -
EFS Rate at 6 Months (%) (95% Cl) [ | [ ] [ ]
EFS Rate at 12 Months (%) (95% Cl) [ | [ | [ |
EFS Rate at 18 Months (%) (95% Cl) [ | [ | [ |
EFS Rate at 24 Months (%) (95% Cl) [ | [ | [ |
EFS Rate at 30 Months (%) (95% Cl) [ [ [
EFS Rate at 36 Months (%) (95% Cl) [ | [ | [ |
EFS Rate at 42 Months (%) (95% Cl) [ ] [ ] [ ]
vs Placebo + chemotherapy / Placebo
Hazard Ratio (95% CI)° [ |
p-value® -

(Cb) (Q3W vs. Weekly).

Database Cutoff Date: 23MAR2021

2 From product-limit (Kaplan-Meier) method for censored data.
b Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate
stratified by nodal status (positive vs. negative), tumor size (T1/T2 vs. T3/T4) and choice of carboplatin

¢ One-sided p-value based on log-rank test stratified by nodal status (positive vs. negative), tumor size
(T1/T2 vs. T3/T4) and choice of carboplatin (Cb) (Q3W vs. Weekly).

A13. The KEYNOTE-522 trial protocol stated that “all treatments that the investigator

considers necessary for a subject’s welfare may be administered at the discretion of

the investigator”.

a. Please discuss the protocol-specified concomitant medications

Supportive care for the chemotherapeutic agents administered in KEYNOTE-522

could be found in the local product label for each agent. Corticosteroids (such as

prednisone), insulin replacement therapy, hormonal replacements, beta blockers,
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thyroid replacement hormones and other medications were included in the toxicity

management guidelines of immune related adverse events.

b. Please discuss if non-protocol specified concomitant medications were used

during the trial.

As detailed in B.2.3 of the company submission the protocol specific prohibited
concomitant medications. Glucocorticoids were administered to some patients, but in
line with the protocol to manage immune-related adverse events, as a pre-

medication for chemotherapy or for the management of asthma. il

c. Please supply a table of the most frequently used concomitant medications

during the trial, by arm.

Please see Table 25 in the appendices for this information (incidence of > 5% % in

One or More Treatment Groups).

A14. The CS stated that the definition for the primary outcome of pCR is ypTO/Tis
ypNO (p17). On page 14 of the CS this is defined as absence of invasive cancer in the
breast. However, it is also stated on the same page that other commonly used
definitions of pCR are ypTO/Tis (absence of invasive cancer in the breast) and ypTO

ypNO (absence of invasive and in situ cancer in the breast and axillary nodes)

a. Please clarify the definition for the primary outcome pCR.

The definition for the primary outcome of pCR is ypTO/Tis yp NO, meaning the
absence of invasive cancer in the breast or all resected lymph nodes. Non-invasive

breast residuals were allowed.

b. Please discuss why the definition indicative of more complete recovery
(absence of invasive and in situ cancer in the breast and axillary nodes) was
not used as the primary outcome pCR.

FDA guidance recognises ypTO/Tis ypNO as an acceptable definition of pCR, and so
that was selected as the definition used for pCR as the primary outcome. The
alternative definition, ypTO ypNO, was used as the definition for the secondary

outcome analysis.
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A15. The CS provides details of the numbers of participants in KEYNOTE-522 with
stage 1, 2 and stage 3 disease, but not the four detailed TNM gradings mentioned in
the inclusion criteria (p19 of the CS): T1c, N1-N2; T2, NO-N2; T3, NO-N2; and T4a-d,
NO-N2.

a. Please provide more details on the numbers with TNM stages T1c, N1-N2; T2,
NO-N2; T3, NO-N2; and T4a-d, NO-N2.

Table 7: Additional participant characteristics (ITT)

Pembrolizumab + Placebo + Total
chemotherapy / chemotherapy /
Pembrolizumab Placebo
n (%) n (%) n (%)
Participants in population 784 390 1,174

Tumor Stage and Nodal Involvement Grading

T1b, N1 [ [ [ [ [ [
T1c, N1-N2 ] ] [ [ [ [
T1c, N3 [ [ [ [ [ [
T2, NO-N2 ] ] ] ] ] ]
T2, N3 ] ] [ ] [ ]
T3, NO-N2 ] ] ] ] ] ]
T4, NO-N2 ] ] ] ] ] ]
T4a-d, NO-N2 ] ] ] ] ] ]

Database Cutoff Date: 23MAR2021

The one patient with Stage | disease was considered a protocol deviation, as the inclusion criteria only
allowed enrollment of patients with Stage Il or Il disease

b. Please provide TNM grading data on the UK population of patients with triple
negative breast cancer, to allow evaluation of whether the proportions of
participants at different stages in the trial are similar to those in the UK

population.

Data for TNM grading for TNBC patients is not available from publicly available data.

Information published by the cancer registry is reported as stage 1, 2, 3 and 4.

A16. Main results are given for IA4, which were collected in March 2021. According to
the CS, the next database cut off (IA5) will take place in [}

Please confirm when data from IA5 can be made available.

As dual-primary endpoints pCR (at IA1) and EFS (at IA4) achieved statistical
significance, the study continues to follow OS in a blinded manner. Per the protocaol,
the next interim analysis (IA5) will occur ~60 months after the first participant was

randomized, 1 year after IA4. If OS achieves statistical significance, the external
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DMC will inform MSD and updated efficacy results may be available in i} If 0S

doesn’t achieve statistical significance, the study will continue in a blinded manner.

A17. For the comparator treatment in the second part of the neoadjuvant phase, a

choice is made between doxorubicin and epirubicin.

a. Please explain why this choice was made, who in the study was responsible for
making the choice, and upon which criteria the choice was made.
Doxorubicin and epirubicin are commonly used neoadjuvant anthracycline regimens
for TNBC. The choice of treatment was made by the investigator at the initiation of
the second phase of neoadjuvant treatment and was largely dependent on local/

institutional guidance and guidelines.

b. Please provide a comparison with NHS clinical practice and the implications of

any difference.

The combination of doxorubicin or epirubicin plus cyclophosamide is available in

NHS clinical practice [7, 8].

c. Please provide a sub-group analysis of results by doxorubicin / epirubicin use.

Results for event free survival for chemotherapy received in the neoadjuvant phaser
are provided in Table 8. It should be noted that KEYNOTE-522 was not powered to

find differences between these groups.

Table 8: Event free survival for chemotherapy received in neoadjuvant phase

Pembrolizumab + chemotherapy / Placebo + chemotherapy / Placebo Pembrolizumab +
Pembrolizumab chemotherapy /
Pembrolizumab vs.
Placebo +
chemotherapy /
Placebo
Subjects Median Subjects Median
with Time®in with Time®in Hazard
Event Months Event Months Ratio
NP n (%) [95 %-CI] NP n (%) [95 %-CI] [95 %-CI]¢
Actual Chemotherapy Group
Doxorubicin 488 [ [ 247 ] ] [+
Epirubicin 238 - - 122 - - -

Database Cutoff Date: 23MAR2021

b: Number of subjects: intention-to-treat population

c¢: From product-limit (Kaplan-Meier) method for censored data

d: Based on Cox regression model with treatment as a covariate using Wald confidence interval

Only participants who received at least one dose of doxorubicin or epirubicin as part of the neoadjuvant therapy are included in the
subgroup analysis of actual chemotherapy group
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A18. The short duration of follow-up precludes the assessment of mature survival data
and the long-term safety profile. Please discuss these limitations and consequences

for clinical decision making.

At 1A4 with median follow up at IA4 was over three years (39.1 months) [11], the EFS
HR of 0.63 (95% CI: 0.48, 0.82), with a one-sided p-value of 0.0003093 that crossed
the prespecified boundary for statistical significance (0.00516941), represents a 37%
reduction in the risk of disease progression precluding definitive surgery, recurrence,
second primary malignancy, or death compared with placebo + NAC / placebo [11].
The information fraction of EFS was approximately 66% [216 of the 327 events
needed for the final analysis. As note, EFS is an endpoint listed on the FDA

surrogate table for breast cancer [12].

By the time of the 1A4 Last Patient Last Visit (LPLV) there had been one year since

the last exposure which occurred on 11" February 2020.

Clinical experts advised MSD the pCR and EFS outcomes from KEYNOTE-522 were
good and acknowledged they hoped to use the pembrolizumab combination in the
future based upon the trial results [13]. They also suggested that OS events are
driven by a reduction in distant recurrences, which equates to a survival benefit in
the TNBC setting based on the reduction in distant recurrences observed to date
with pembrolizumab in KEYNOTE-522 and therefore, an OS benefit is expected in

future analyses [13].

A19. Section 10.2 of the KEYNOTE-522 CSR states that “Protocol deviations
(important and not important) associated with COVID-19 were reported for 285

participants.”

a. Please explain how ‘important’ and ‘not important’ protocol deviations were

classified.

Protocol deviations were classified as “important or ‘not important’ by a standard
method assessing the potential impact of the protocol deviation on endpoints and

safety.”

b. Please discuss how COVID-19 may have affected the KEYNOTE-522 trial.
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Part of KEYNOTE-522 was conducted during the COVID-19 pandemic. MSD
continued to follow its Standard Operating Procedures (SOPs) for study conduct,
monitoring, and oversight during the pandemic. Exceptions and deviations from
SOPs were documented. Study sites were advised to follow local and national
guidance regarding the pandemic and to share any mitigation plans for study
participant management with the Institutional Review Board/Ethics Review
Committee and the sponsor. Study sites were also advised to remain in contact with
study participants to monitor for safety concerns and to keep participants informed of

changes to the study and other study activities.

There were no changes in the planned analyses of the study due to the COVID-19

pandemic.

A20. Section 10.1.2 of the KEYNOTE-522 CSR states that, ‘i Please discuss the

potential effects of premature unblinding during the trial on outcomes measurement.

-Sponsor-approved non-emergency unblinding requests for participants who had
disease progression / recurrence, knowing their study treatment would guide future

treatment plans [flfinadvertent unblinding of investigator site and/or Sponsor
personnel [l IEmergency unblinding [l

A summary of participants with or without an EFS event for participants with
premature unblinding is provided in Table 9. [l out of il participants with
premature unblinding already had an EFS event occurred on or prior to the date of
unblinding, therefore, unblinding had no impact on the EFS data of those
participants. The number of participants with premature unblinding either with an
EFS event occurred after the date of unblinding, or without EFS event occurred is
small [[l)) and generally consistent between the pembrolizumab + NAC /
pembrolizumab group and the placebo + NAC / placebo group. There is no evidence
to show the premature unblinding of participants without an EFS event at the time of
unblinding had an impact on interpretation of the EFS results.

Table 9: Summary of participants with or without an EFS event. All participants with premature
unblinding

Pembrolizumab + Placebo +
chemotherapy / chemotherapy / Total
Pembrolizumab Placebo
n (%) n (%) n (%)
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Participants in population | 784 | 390 | 1,174

Scenarios

An EFS event occurred on or prior to
the date of unblinding

An EFS event occurred after the date
of unblinding

No EFS event occurred

Database Cutoff Date: 23MAR2021

A21. The KEYNOTE-522 study inclusion criteria specified that patients would have
“‘ECOG performance status of 0 or 1 performed within 10 days of treatment initiation.”
Please confirm if patients with previously untreated locally advanced, nonmetastatic
triple-negative breast cancer in real-world practice with an ECOG PS =2 would not be
expected to receive Pembrolizumab. If so, please provide supporting documents for

UK clinical practice.

In previous approvals of immunotherapies in oncology a criterion is included on
Blueteq forms for only patients who have an ECOG PS of 0 or 1, for example
PEMB1 on the baseline funded drugs list [14].

Indirect treatment comparison

A22. According to Section B.2.9 of the CS, “clinical expert advice sought confirmed
that the KEYNOTE-522 study design and choice of comparators is appropriate and

generalisable of the treatment pathway in the UK setting”.

Please provide supporting references and please provide a report describing the

clinical expert advice solicitation.

The report from the advisory board is provided as a separate confidential reference

for consideration.
Section B: Clarification on cost-effectiveness data

Patient population

B1. The patient population included in the economic evaluation consisted of adults
with locally advanced inflammatory, or early stage triple negative breast cancer at
high risk of recurrence. Please clarify how the company determined the high risk of
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recurrence. The NICE final scope does not exclude patients with low risk of

recurrence.’

Please see the explanation provided in response to question A4.
Intervention technology and comparators

B2. For adjuvant treatment after surgery, NG101 recommends offering a regimen
that contains both a taxane and an anthracycline. Although the CS does elaborate
on why capecitabine is not included, there is no justification for the exclusion of
taxanes and anthracyclines.? Please justify the comparison to only placebo instead

of taxane and an anthracycline as adjuvant treatment.

A taxane and anthracycline regimen for the treatment of early-stage breast cancer is
generally given either before or after surgery with curative intent, but not both before
and after surgery as neoadjuvant and adjuvant chemotherapy treatment,
respectively. For chemotherapy, neoadjuvant vs adjuvant administration of a taxane
and anthracycline regimen is considered equivalent in terms of distant recurrence,
breast cancer mortality or death from any cause for breast cancer patients [15]. The
adjuvant guidelines within NG101 do not make a recommendation of what a clinician
should do if a patient has already received a taxane and anthracycline in the
neoadjuvant setting. As mentioned above and per common clinical practice, such a
patient would not be also treated with the same adjuvant chemotherapy regimen.
Furthermore, use of anthracycline is limited by a maximum exposure dose due to
cardiotoxicity and adjuvant administration of a neoadjuvant chemotherapy regimen
that did not result in a pathological complete response (pCR) is not recommended. A
relevant clinical practice example comes from the HER2+ breast cancer space, as
women who received a neoadjuvant anthracycline + taxane regimen are not treated
with the same chemotherapy agents in the adjuvant setting; however, anti-HER2
treatment is given both before and after surgery independent of the surgical outcome
(pCR vs not) [16].

UK Clinical experts have informed MSD that the treatments used in KEYNOTE-522
reflect the current standard of care for neoadjuvant and adjuvant treatment of TNBC
where a taxane and anthracycline regimen given either before or after surgery with

curative intent. From the perspective of the clinical evidence base, the early breast
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cancer systematic literature review conducted to support this submission did not
identify any relevant publications that explored the effectiveness and safety of
adjuvant taxane and/or anthracycline after administration of a neoadjuvant

chemotherapy regimen (see Appendix D1.2.1).

Since no relevant publications were retrieved, it was not possible to incorporate
neoadjuvant chemotherapy followed by an anthracycline/taxane adjuvant treatment

option via an indirect treatment comparison within the model.

Model structure

B3. PRIORITY QUESTION: The Markov model structure was based on a previous
appraisal for pertuzumab for neoadjuvant treatment of HER2+ breast cancer
patients. However, as described in Section B.3.2.2., “The model developed for
this submission is simpler than TA424 and structured around the KEYNOTE-522
trial co-primary endpoint, EFS, which is representative of clinical disease
progression over time (pCR not explicitly modelled).” This does not explain why
remission of locoregional recurrence and differentiating between no
progression and progressed metastatic disease is not relevant to this
submission, as it concerns a comparable disease course. Assuming patients
will remain in the locoregional recurrence state and cannot experience
remission does not reflect clinical practice. Differentiating between not-
progressed and progressed metastatic patients is essential to correctly reflect
clinical disease progression and cost-effectiveness, since mortality, costs, and
quality of life differ considerably between pre-progression and post-

progression metastatic patients.

a. Please justify why it is acceptable to leave out these two health states in

the base case analysis.

As a reminder, TA424 recommends the use of pertuzumab as a neoadjuvant therapy
of HER2 positive breast cancer [17]. MSD consider that the EAG enquires about the
following health states of “Remission” and “Distant metastasis progressed disease”
which are included in the TA424 model but are not included in the model submitted
as part of this submission. Please note that we are limited in the extent to which we

can comment on another manufacturer’'s submission and this can only be based
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upon available public materials. We would like to take the opportunity to comment on
the model development process used to inform this submission and the key
differences of the current model versus that of TA424. As stated in the submission
section B.3.2.2, TA424 was used to inform in part the model development process.
Due to less clinical data being available for metastatic TNBC setting (as opposed to
HER2 positive breast cancer which has seen very radical changes in the treatment
pathway over the last 10 years) we opted to develop a 4-state Markov model.
However, the current model is able to accurately capture costs and outcomes of the
disease evolution over time. We offer the justification for our model structure

selection below.

TA424 model and patient propagation:

In TA424 the manufacturer developed a 6-state Markov model (including a death
state) which is reflective of the disease evolution, data availability and trial design

used to inform that submission. In brief, the following health states were included;
e Event Free health state; EFS
e Locoregional recurrence: LRR
¢ Remission state: REM
e Metastatic not-progressed: Met-no-prog (1st Line metastatic treatment)
e Metastatic progressed: Met-prog (2nd Line metastatic treatment)
e Death

A model schema from TA424 is included below (Figure 2). As noted within the
TA424 documents, the model captures two distinct pathways: locoregional disease;
and metastatic disease.

Patients enter at EFS and can experience a worsening condition which results in
them transitioning from EFS>LRR, EFS—>Met-no-prog or EFS—>Death. The
manufacturer also states that the LRR state is modelled using a series of tunnel
states (N.B. A 12 month tunnel states as stated in page 249 of submission

documents versus schema below which states a 12 month tunnel state although this
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does not have any major implications). Patients could not transition to Death from
LRR during this 12 month period (see ERG report page 82). Once in LRR, patients
could experience 12 months of further treatment with pertuzumab as adjuvant
therapy and accrue relevant costs and QALY (see issued FAD §5.1). After

completion of further treatment, LRR-modelled patients were assumed to be in

remission and transitioned to the REM health state. If disease recurrence occurred
within that health state, patients transited to the “Met no-prog” or Death health states.

Only patients in “Met-no-progr” could transition to the “Met-prog” state.

Figure 2:Model structure used in TA424

o;. L oorepaonal recurtenoe is & 13 month lunnel state

Locoregional
recurrence*

Ir‘l’mmltlmn probabilities
are based on data from:

© ocr + FDAMTA Des

Tunnel Health State
CLEOPATRA (PFS 10
progressed)
CLEOPATRA
(progressed disease
to death)

UK general mortality
Hamilton et al (2014)

L. "

Model structure in current ID1500 submission:

Within the current appraisal, a 4-state Markov model is used to model costs and
outcomes. The model consists of four mutually exclusive health states; event-free
(EF), locoregional recurrence (LR), distant metastasis (DM), and death, to track the
disease course and survival of patients over time. The Markov framework was used
because it can explicitly capture the disease pathway of patients with early-stage
TNBC as well as including the functionality to model metastatic outcomes [18]. This
model differentiates health states by type of recurrence (either LR or DM) because
the primary endpoint, i.e. EFS, of the KEYNOTE-522 trial encompasses both types
of recurrence events [19]. These two types of recurrences have different implications

on patients’ prognoses, and therefore result in different health outcomes and costs.
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Patients enter the model in the “EF” health state. At the end of each weekly cycle,
patients who are in the “EF” state may stay in “EF”, transition to the “LR” state,
transition to the “DM” state, or die. Patients who are in the “LR” state may stay in the
‘LR’ state, transition to the “DM” state, or die at the end of each cycle, but could not
transition back to the “EF” state. Similarly, patients who are in the “DM” state may
stay in the “DM” state or die at the end of each cycle but could not transition back to
the “EF” or “LR” state. The “death” state is an absorbing health state in which no

costs or benefits are accrued.

Key differences concerning the locoregional recurrence part of the TA424 model
versus the model used in this submission include the lack of a “Remission” health
state and lack of tunnel states to model a 12-month locoregional recurrence period
before entering the “Remission” health state. The deviations noted above are based
on clinical data from KEYNOTE-522 but also from the trial design itself. The
NeoSphere trial which informed TA424 explored pathological Complete Response
(pCR) as a primary clinical outcome. In contrast, KEYNOTE-522 included both pCR
and Event free Survival as co-primary endpoints. Event free survival from
KEYNOTE-522 could be used to directly inform transition probabilities without the
need to intrinsically assume the fixed duration of time in which patients would remain

within the LR state before moving into a “Remission” health state downstream.

In contrast to TA424, subsequent retreatment with therapy at locoregional relapse
was not allowed in KEYNOTE-522 based on trial design (all patients were eligible for
adjuvant therapy across both arms; pembrolizumab monotherapy or placebo).
Therefore, introducing a series of tunnel states to account for the additional time
spent receiving additional treatment was not necessary for the KEYNOTE-522 model
since costs and outcomes can accurately be estimated using the current model

structure.

Within the current model for ID1500, patients continue to reside within the LR health
state if they do not experience further subsequent metastatic progression or death.
Therefore, the need to introduce a series of tunnel states to “hold” disease
progression upstream was not required, enabling avoidance of unnecessary model
complexity and the need to superimpose time dependency (i.e. that 12 months must
be spent in LR before entering “Remission”).
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The current model also avoids assumptions which lack clinical relevance, are
potentially oversimplifying, and are not supported by the clinical data from
KEYNOTE-522 (e.g. no transitions occur from LRR to Death during this time but only
from after 12 months and upon patients having entered “Remission”). In fact, in
TA424 the manufacturer states that these simplifying assumptions may overestimate
QALYs and costs across both arms (CS page 198 of 372). The ERG also raised that
whilst it is clinically unrealistic to assume patients will not experience any death
events for 12 months once in LRR, the number of these events would be very limited

and therefore the impact on the cost-effectiveness would be low.

The current model structure avoids unnecessary complexity and data generalisability
issues. This was raised by the ERG in TA424 who queried the generalisability of the
Hamilton et al 2014 study used by the company to inform the REM->Met-non-prog
health state. The above considerations mean that the “Remission” state from

TA424 in fact resembles the LR state of this submission.

DM health state not disaggregated further to pre and post-progression within

the current model:

With regards to differences in the DM modelling within this submission and TA424,
we note the disaggregated modelling for 15 line (1L; metastatic not-progressed) vs
2" line metastatic disease (2L; metastatic progressed) modelling applied in TA424.
Due to data limitations within metastatic TNBC and to avoid unnecessary complexity
within the current submission, a single DM state is used to model the efficacy of 1L

using primarily the KEYNOTE-355 trial alongside a network meta-analysis.

The % of patients receiving 15t line metastatic therapy is directly informed from
KEYNOTE-522 clinical trial data. The process of 1L mTNBC cost calculation is

elaborated in question B13c.

Treatment options in the UK for progressed metastatic disease (INTNBC 2L+) were
calculated from the chemotherapy mix recorded in the KEYNOTE-355 study (see
Table 10 for more information). Clinical experts considered these as generalisable to
the UK setting during the ID1546 development state. The cost of 2L+ subsequent
therapies is applied as lump sum costs in the current submission to avoid

unnecessary complexity.
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Table 10: Observed vs adjusted KEYNOTE-355 subsequent therapies from KEYNOTE-355 and
applied in the economic model

Subsequent therapy Patients with new therapy - Patients with new therapy -
Observed distribution Adjusted distributiont
Pembrolizumab Placebo + Pembrolizumab Placebo +
+ Chemo Chemo + Chemo Chemo
N=219* % N=103* % N=216 N=100 %
2L

Capecitabine

Cyclophosphamide +
doxorubicin

Gemocitabine + carboplatin

Eribulin

Paclitaxel

10 agent

Mean duration, days (SE)

3L

Capecitabine

Eribulin

Capecitabine + vinorelbine

Cyclophosphamide +
doxorubicin

Paclitaxel

10 agent

Mean duration, days (SE)

41 +

Vinorelbine

Capecitabine

Eribulin

Carboplatin

Nab-paclitaxel

10 agent

(J

SNNRNEN NN NRNNENANN AR

Mean duration, days (SE)

T Adjusted to remove IO and eribulin usage in 2L, and IO usage in 3L and 4L, as these therapies are not used in
the 2L setting in the UK. * Please note that the observed estimates are based upon the ITT population. The

denominator for subsequent treatment utilisation should be based upon those patients who discontinued therapy,
which is captured in the adjusted columns (216 and 100).

As seen in from the subsequent treatment data in KEYNOTE-355, some limited

immune-oncology agent or eribulin usage at 2L+ take place in KEYNOTE-355 (see

additional information in Table 10). These are not fully reflective of the UK treatment

options available. Therefore, subsequent treatment costs have been adjusted by

redistributing these agents across other 2L therapies.

The OS endpoint from KEYNOTE-355 has not been adjusted for. Given the limited

and balanced 10 usage observed across both treatment arms this is unlikely to affect

the modelled OS and therefore the cost-effectiveness conclusions. This is a

simplifying assumption that was taken for the following reasons:

e to maximise the data available for extrapolations from DM setting,
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e ensure consistency with the ongoing ID1546 submission

e to better reflect changes in the pathway as, due to the high unmet medical
need, some patients may enter a clinical trial (recognising that KEYNOTE-355
patients were not eligible if they had neo-adjuvant/adjuvant 10 therapy

before).

The DM OS modelled reflects the 1L+ survival from a contemporary trial that may
somewhat overestimate the true OS in the real world setting (i.e. because no 10s are
available for 2L+ treatment in the UK but were used in KEYNOTE-355). Therefore,
from a costing perspective whilst the DM state in the current model does not
explicitly distinguish between 1L and 2L+ costs and effects downstream, it
adequately captures these for the purposes of the decision problem whilst avoiding
unnecessary complexity and the need to use additional assumptions around the
relative efficacy and around treatment sequencing downstream in the metastatic

treatment pathway.

Please provide data on how many patients experiencing distant metastasis

had progressed metastatic disease.

This level of information is not formally captured within KEYNOTE-522. Patients
within KEYNOTE-522 can experience a recurrence, either locoregional or distant.
Once patients experienced a recurrence, they continued to be followed for survival
status and PROs. Subsequent new oncologic therapies received after recurrence
were also collected. Subsequent treatment data may be used as a proxy to explore
the level of disease progression once a distant recurrence has been recorded. Table
11 presents the subsequent new oncologic therapy records by disease progression
status from the latest DBL (IA4). These demonstrate that subsequent treatment data
from KEYNOTE-522 are extremely immature at this stage. This means that the level
of information available to inform the later stages of distant metastatic progressed
disease diminishes as fewer patients have reached that stage within KEYNOTE-522.
At this stage MSD are unable to provide any additional formal analyses to address

the request above.

The breakdown of therapies presented in Table 11 is exploratory in nature and

reliant upon assumptions of disease progression status over time. As trial follow up
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continues to mature new and subsequent oncologic treatment initiation will increase

over time. This means that the information provided may not fully reflect the

progressed metastatic disease status requested above and only offers a snapshot of

subsequent therapies by type of recurrence at the time the database lock took place.

It is clear that the exploratory nature of this analysis and the immaturity of

subsequent therapies cannot be directly leveraged within the economic modelling.

Table 11: KEYNOTE-522 Breakdown of New Oncologic Therapies after Discontinuing from

Study Treatment (All-Subjects-as-Treated Population)

Status

Pembrolizumab +
chemotherapy /
Pembrolizumab

Placebo +
chemotherapy /
Placebo

Pooled

n (%)'

Treatment
duration,?
Mean (SE)

n (%)'

Treatment
duration,?
Mean (SE)

n (%)'

Treatment
duration,?
Mean (SE)

(N=783)

(N=389)

(N=1

172)

Subjects with one or more
new oncologic therapies

119 (10.2)

85 (7.3)

204 (17.4)

Status 1 - Before any
PD/recurrence

Other

Status 2 - Between first
local PD/recurrence and
first distant
PD/recurrence

Anti-PD1/PD-L1 therapies
Tt

Other

Status 3 - After first distant
PD/recurrence - 1L

Anti-PD1/PD-L1 therapies
Tt

Other

Status 3 - After first distant
PD/recurrence - 2L

Anti-PD1/PD-L1 therapies
Tt

Other

Status 3 - After first distant
PD/recurrence - 3L+

Anti-PD1/PD-L1 therapies
1

Other

23MAR2021)

T Every subject is counted a single time for each applicable row and column.

Tt Anti-PD1/PD-L1 Treatment could be atezolizumab, avelumab or pembrolizumab.

a: Treatment duration is defined as the days from start date of the treatment until the stop date of the treatment
for each line of therapy or the censored date of overall survival if the stop date is not available.

3L+ refers to any new oncology therapy a subject received from third line after first distant PD/recurrence. The
treatment duration is the sum of duration of the line of therapy from third line. (Database Cutoff Date:
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b. Provide a scenario analysis based on the same model structure as used
in TA424

Please see the considerations summarised above. MSD is unable to provide a
scenario analysis based on the same structure employed in TA424. The clinical data
from KEYNOTE-522 do not support the modelling structure used in TA424.
Therefore, providing the requested analysis would increase the complexity of the
economic model and data requirements, which are not currently available to inform
additional transition probabilities. This would result in increased uncertainty in the

economic modelling.

The current economic model sufficiently captures costs and outcomes of the disease
evolution over time, including those of locoregional and distant metastatic
recurrences. The model structure employed within this submission is similar to other
recent IO submissions in the adjuvant melanoma setting (such as TA766)[20]
despite there being less data available to inform more complex model modelling of

downstream effects in metastatic TNBC setting.
Clinical parameters and variables

B4. Throughout the documentation, references are made to clinical expert opinion,
for example on page 74: “Validation of long-term extrapolation was performed by
cross checking the estimates at landmark timepoints produced by each model
versus estimates provided by clinical experts and those reported in the RWE clinical
literature for early-stage or locally advanced treated TNBC patients”. Please provide
the meeting report of the UK early-stage TNBC Virtual Advisory Board Meeting,

reference 25 in the CS.

An anonymised version of the summary report documenting this advisory board has
been provided accompanying this response. This report was developed
independently by an external agency and provides a top-line summary of the
discussions. Please note that the report does not include a detailed summary of any
discussions, and content relating to topics not relevant for this appraisal has been

redacted.

B5. On page 77 where selection of distribution and statistical fit per AIC and BIC is
discussed, it is stated that “Differences of 5 points or greater are considered

Clarification questions Page 39 of 81



important in terms of distinguishing between models.” Please provide a reference or
other justification for this.

There is no single universally accepted rule used to assess statistical fit based on
AIC and BIC methods. NICE DSU TSD 14 does not provide clear guidance on
decision rules beyond stating that the lowest AIC/BIC values indicate the best
statistical fit.[21] However, there are some generally accepted ‘rules of thumb’ which
can be used to help assess relative statistical fit among parametric survival models.
A recent review of all prior NICE oncology TAs found that 25/152 TAs applied explicit
rules of thumb for AIC/BIC when selecting base case models and the ‘five-point
difference’ rule was used most commonly.[22] Other previously-cited rules of thumb
were based on publications by Burnham and Anderson (2002; 2004),[23, 24] Raftery
(1995),[25] and Kass and Raftery (1995),[26] although the interpretation of these
rules was variable reflecting the limited guidance provided in the source
publications.[22] The parametric models selected for the base case analysis in the
economic model are appropriate based on the five-point difference rule and the

typical interpretation of the rules suggested by Burnham/Anderson and Kass/Raftery.

B6. EFS extrapolation: on p76 of the CS, the argumentation for choosing the 50-

week cut-off point for the piecewise models is described.

a. Please demonstrate clearly that also for the placebo arm a piecewise model is
indicated, with a cut-off point at 50 weeks, as there does not seem to be clear

turning point for this arm.

b. Please explain why only the 50-week turning point was taken into account (it
seems to be this was only done because of insufficient data at later time

points).

c. In the summary of parametric curves fitted to EFS in Appendix O (page 15),
parametric models based on the 68-week cut-off point (Pembrolizumab +
Chemotherapy: KM68+Log-normal and Chemotherapy: KM68+Log-normal)
were also presented as plausible scenario analyses for the curves fitted to the

EFS data. Please include these scenarios in the cost-effectiveness model.

MSD would like to take the opportunity to offer more clarity around the selection of

the 50 week cut-off point. Within Document B, more emphasis is placed within
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Document B on the selection process for the 50 week EFS cut-off point for
pembrolizumab + chemotherapy. Page 76 of Document B contains the cumulative
hazard and log-cumulative hazard plots over time which are supportive of the ~50
week turning point across both treatment arms. However, more information
supporting the presence of a cut-off point for the chemotherapy arm is provided in
the confidential Appendix O and is summarised below. In brief, the process used to

identify cut-off points included the following steps;

e Exploration of hazard plots for turning points in the hazard function >
suggested week 43 for Pembro + chemo and week 68 for chemo arms

respectively.

e Visual inspection of cumulative hazard plots were examined - suggested a

divergence of curves with a potential turning point at approximately week 50.

e Statistical exploration of turning points using Chow tests to explore structural
changes to the KM followed by statistical testing for significance - suggested

week 93 and 109 as potential turning points.

e Overall the following potential turning points were considered based on the
above process: weeks — 43, 50, 68, 93 and 109 (the Appendix O report

erroneously reports week 55 due to typographical error in page 10).

Parametric survival modelling using 2-piece models requires a balance between the
observed data used directly for economic modelling and the data remaining to inform
survival extrapolations. Selecting a timepoint that does not result in sufficient data
remaining for survival extrapolations may increase uncertainty. Nonetheless,
different timepoints have been included in the model which allow the exploration of
structural uncertainty around the timepoint selection and what this entails for the C/E
analyses. Please note that the requested parametric models based on the 68-week
cut-off point for Pembrolizumab + Chemotherapy and Chemotherapy alone are
already included in the economic model and can be selected in the “Specifications”

sheet.

B7. PRIORITY QUESTION. The fact that no treatment waning is assumed is only
briefly mentioned in Tables 32 and 46 of the CS. The only justification provided
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for this is (in Table 32) that it is consistent with previous breast cancer HTAs,
such as TA639 (no other explicit references stated). However, in TA639 a time
horizon of 15 years was considered, while in this appraisal the time horizon is
51 years. No scenarios analyses were provided to explore the impact of

treatment waning on the ICER.

A. Please justify why, from a clinical point of view, waning of the treatment

effect would not occur at any point during the 51 year time horizon.

B. Please include a possibility or switch in the model to explore the impact

of treatment waning.

From a clinical perspective, there are two plausible mechanisms through which

pembrolizumab could be expected to provide a durable treatment effect:

1. Removal of residual disease
The aim of the addition of 1 year of pembrolizumab before and after surgery is
to increase the rate of pCR and reduce the risk of local and distant recurrence
after surgery by removing any residual disease and/or micrometastases, both
of which are expected to increase the rate of pCR and extend EFS and OS.
For patients who achieve complete removal of residual disease and any
micrometastases, it would be illogical to consider that this treatment effect
would be reversed. This is supported by literature available to date whereby
pCR has been found to be associated with substantial improved EFS and OS
[27-29].

2. ‘Immune surveillance’ mechanism of action
Immunotherapies activate and enhance the ability of the patient’'s immune
system to recognise and destroy tumour cells and micro-metastases.[30] The
potential for immune memory enables the activated immune system to
continue to identify and remove residual disease after stopping therapy. This
‘immune surveillance’ effect is therefore expected to be maintained once

adjuvant therapy has been completed.

The maintenance of the pembrolizumab treatment effect is supported by evidence

from several large clinical studies in TNBC and other solid tumour settings, including:
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e KEYNOTE-522: After a median follow-up of 37.8 months, the pembrolizumab
and placebo EFS curves remained clearly separated and there was no
evidence of the EFS curves converging after stopping treatment. There is
therefore no evidence of an increasing relative hazard of recurrence over time

for the pembrolizumab arm.[19].

e In stage 3 melanoma, adjuvant treatment with pembrolizumab versus placebo
in KEYNOTE-054 has demonstrated a durable separation of RFS curves
sustained over the duration of follow-up (median 45.5 months).[31] This effect
has also been observed in other adjuvant immunotherapy trials in melanoma:
over 4 years with nivolumab in CheckMate238;[32] and over 7 years with
ipilimumab in EORTC-18071.[33]

In addition, there is no evidence to indicate that the treatment effect with
pembrolizumab would be lost at later follow-ups. In TA639,[34] the ERG and
appraisal committee concluded that, in the absence of direct evidence on the
duration of treatment effect after stopping therapy, the point at which hazard rates
become equal is subjective and application of an arbitrary treatment waning effect
was not appropriate. MSD agree with this position and consequently, given the
clinical rationale and the evidence supporting a durable treatment effect, MSD
do not consider it appropriate to implement treatment waning in the economic

model.

B8. PRIORITY QUESTION. The selection process for EFS curves resulted in
different types of curves for pembrolizumab and placebo. TSD 14 states that:
‘Where parametric models are fitted separately to individual treatment arms it is
sensible to use the same ‘type’ of model, that is if a Weibull model is fitted to
one treatment arm a Weibull should also be fitted to the other treatment arm.
This allows a two-dimensional treatment effect in that the shape and scale
parameters can both differ between treatment arms, but does not allow the
modelled survival for each treatment arm to follow drastically different
distributions. If different types of model seem appropriate for each treatment
arm this should be justified using clinical expert judgement, biological
plausibility, and robust statistical analysis.’ Please provide this justification, or

use the same types of distribution for both arms.

Clarification questions Page 43 of 81



Please refer to submission section B.3.3.1.2 for justifications referring to EFS
extrapolations. In brief, identification of parametric models included assessment of
statistical fit using tests based on the AIC and BIC criterion, combined with visual

inspection and assessment of selected models for clinical plausibility.

First, EFS cumulative and log-cumulative hazard plots were generated to assess the
proportional hazards assumption (see Doc B Figure 10). From visual inspection, the
crossing of the log-cumulative hazard plots of the two treatment arms suggested the
implausibility of the proportional hazard assumption; therefore, separate models
were used to fit the data for each arm for the projection of EFS in line with the NICE
DSU TSD 14. As noted within the submission, the unique mode of action of
immunotherapy (with or without chemotherapy) is not comparable to chemotherapy
alone; therefore, the underlying hazard assumption for the parametric curve does not
need to be the same. This has been observed alongside across a number of
metastatic and adjuvant submissions with IO agents to date. As stated in response
to question B7 above, clinicians have noted that IO therapies used in the
neoadjuvant /adjuvant setting may have an effect of improving ‘Immune surveillance’
due to their unique mode of action by activating and enhancing the ability of the
patient’s immune system to recognise and destroy tumour cells and micro-
metastases and enhance immune memory.[30] They also may remove residual

disease.

Clinical plausibility of different parametric models was discussed during an advisory
board. Experts were presented with alternative EFS extrapolations and asked to
comment on the most plausible models used to extrapolate the standard of care
chemotherapy and the pembrolizumab arm. Based on the unique mode of action of
IO therapies as well as the characteristics of patients with early TNBC disease,
clinical experts noted that they would expect EFS to start to plateau across both
treatment arms since most recurrences occur within the first 3 to 5 years and that
pembrolizumab + chemotherapy EFS would sit above that of placebo. Experts noted
that generalised gamma, log-normal and Gompertz distributions were most
realistic for patients with early-stage TNBC treated with either standard of care or

pembrolizumab. Some advisors favoured the Gompertz distribution,
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suggesting it is unlikely that 10% of events will occur between 5 and 10 years

as suggested by the log-normal distribution.

Expert opinion was sought alongside assessment of goodness of fit statistics and
validation versus long-term real world evidence prior to selecting the alternative
parametric models used for long-term EFS extrapolations. Section B.3.10.1.2
discusses the process used to validate the long-term EFS projections in the
chemotherapy arm for which data are currently available. A targeted literature review
was conducted to identify studies that report long-term EFS in patients with early-
stage TNBC following neoadjuvant chemotherapy (NACT). Two external sources
were identified: Walsh 2019 [35] and Sikov 2019 (CALGB 40603) [36]. When asked,
clinical experts did not suggest any additional sources for model validation purposes
and noted that both studies could be appropriate sources of validation for the
modelled EFS for placebo. The models selected for the base case and alternative
sensitivity analyses all yielded good visual fit to the RWE identified (refer to section
B.3.10.1).

B9. Table 36 of the CS presents the probability of the first EFS event for year 1 and
years 2+. Please clarify how these percentages (also shown in the ‘Raw
Effectiveness’ sheet of the model) were calculated from the cumulative incidence
functions for EFS to LR, DM, or death by treatment arm (sheet Raw_EFtoLR,DM and
D (cum.) of the company model), as this is not fully clear from Appendix P* that the

CS refers to.

CS Document B Table 36 refers to the probability of the first EFS event for year 1
and years 2+. The three EFS components in the KEYNOTE-522 trial — time to LR,
time to DM and time to death — were analysed using Gray’s method considering
competing risks [37]. EFS parametric modelling and cumulative incidence rate plots
using competing risks analyses indicated a change in the rates over time for each of

the competing events at approximately 1 year (see confidential report P).

To increase the modelling accuracy and capture the plateau in overall EFS
extrapolated curves, we estimated transition probabilities from EFS—> LR, EFS—>
DM, EFS - Death by splitting the data into year 1 and year 2+ to ensure adequate

numbers of events were available across both timepoints. Table 12 below provides

Clarification questions Page 45 of 81



the event breakdown from KEYNOTE-522 which informs the percentages reported in
Table 36 of Document B.

Table 12: Breakdown of first EFS event

First EFS event Pembrolizumab Placebo Total
N=784 N=390 N=1174
n | % n | % n | %
All subjects, ITT
Any 123 100.0% 93 100.0% 216 100.0%
Local recurrent/PD - - - - - -
Distant recurrent/PD - - - - - -
Death 15 12.2% 6 6.5% 21 9.7%
All subjects, ITT, within 1 year
Any [ [ [ [ [ ]
Local recurrent/PD - - - - - -
Distant recurrent/PD - - - - - -
Death [ [ [ [ [ [
All subjects, ITT, after 1 year
Any [ [ [ [ [
Local recurrent/PD
Distant recurrent/PD I I I I I I
Death

B10. PRIORITY QUESTION: Section B3.3.2 of the CS (page 84) states:
“Parametric models were fitted to the time from locoregional recurrence (LR)
to distant metastases (DM) or death, and exponential distribution was found to
be the best fit. Considering the memoryless feature of the Markov cohort
model structure, constant transition probabilities from the LR state were
assumed. Furthermore, exponential was also the best fit to the time from LR ->

DM or death so this is a reasonable assumption.”

a. Please provide more information on the various parametric models and
their fits to both arms and the pooled data, comparable to the
information provided for the event-free survival (EFS) curves. This
would include cumulative and log-cumulative hazard plots, AIC, BIC and
graphical representation of the curves. Please include K-M curves for
pembrolizumab, placebo as well as the pooled K-M curves.

b. Please explain why the fact that an exponential distribution fits the
observed data best would justify an assumption of constant transition
probabilities over the entire time horizon of the model. Any assumption

on long-term extrapolation would need justification based on clinical
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plausibility, and cannot be based on what is observed in a limited
follow-up period.

We thank the ERG for giving us the opportunity to provide additional information with
regards to the methodology followed to model transition probabilities from LR—>DM
or Death. This information should be read as a supplement to section B.3.3.2 of

Document B.

As described in document B, the pooled events from KEYNOTE-522 were used to
inform the transition probabilities from LR—->DM or Death. This is due to the limited
number of events that were observed in KEYNOTE-522 which could increase
uncertainty if compartmentalised further for separate parametric extrapolations and
subsequent calculations of transition probabilities from LR-> DM and LR-> Death
Table 12 above provides the breakdown first EFS events that took place

demonstrating the limited DM and Death taking place as first events.

Overall, il patients experienced LR, of which [Jlij observations were considered
as failed (ie either with a DM or Death event) and [Jll were censored ([lll%
censored).Table 13 below describes the number of first events taking place once

patents were confirmed with LR.

Table 13: Breakdown of first LR event

% N Events N Total
% from LR to DM I I [
% from LR to Death - - -

Figure 3 below presents the time to event (TTE) from LR to DM or Death pooled
across both treatment arms based on the above information. Figure 4 provides the
parametric survival extrapolation curves from the pooled observed LR—> DM or
Death data from KEYNOTE-522.

Figure 3: Observed combined KEYNOTE-522 arms time to event (TTE) from LR in weeks
ievent = distant metastasis or death from LR)

Notes: TTE = Time to Event, reported in Weeks with event being equal to distant metastasis or death.

Within the submission Document B, it is stated that parametric models were fitted to

the time from LR to DM or death, and exponential distribution was found to have the
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best fit. MSD would like to take the opportunity to clarify that the selection of the
exponential parametric distribution selected to model LR - DM or Death was not
based in isolation to the AIC/BIC statistics (presented in Table 14 at the ERG’s
request). Other considerations included the visual fit to the observed KM curve
(Figure 4) alongside balanced assessment of clinical plausibility of long term

predictions generated by each of the alternative parametric models.

Figure 4: Long term parametric extrapolations using the combined KEYNOTE-522 arms time
from LR to DM or Death

Table 14: AIC and BIC statistics of fitted parametric models from LR-> DM or Death

Model AlIC BIC Average Difference in
average AIC/BIC

Weibull 419.7952 424.2634 422.0293 -0.227
Exponential 427.4295 429.6636 428.5466 -6.744
Gompertz 424.6719 429.1401 426.906 -5.104
Log-logistic 420.733 425.2012 422.9671 -1.165
Log-normal 419.5683 424.0365 421.8024 NA
Gamma 420.0672 424.5354 422.3013 -0.499
Generalized Gamma 421.3584 428.0607 424.7096 -2.907

The very few number of events which have taken place from which extrapolations
are based could make the AIC/BIC statistics unreliable and therefore rankings
based on AIC/BIC may change as more data become available. Whilst the
exponential model yields the highest AIC/BIC statistics this is only ~6.7 points
different vs the lowest average AIC/BIC produced by the log-normal model. Although
the exponential model sits marginally above the KM data for the duration of the
observed period, the exponential model demonstrated a better fit towards the

tail of the KM curve better and yielded more conservative estimates of long term time
to DM or Death.

As we note within the submission documents, Markov models are memoryless by
nature, meaning it is not possible to track individual patients through the model or
therefore determine how long patients have been in a particular health state.
Considering this limitation, the exponential model was preferred to model transitions
from LR>DM or LR > Death. Use of more complex parametric survival models to

derive probabilities from intermediate health states such as log-normal or log-logistic
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would require additional complexity such as thousands of tunnel states, significantly

increasing the computational burden of the model.

The model uses the pooled events to derive transition probabilities and the LY
benefit is primarily derived from patients residing within the EFS state. Although the
constant transition probability assumption may be simplistic in nature, it does not
impact the ability of the model to predict accurate mean long term survival for the

purposes of decision making.

B11. PRIORITY QUESTION: Section B3.3.3 of the CS (page 88) states that: “The
transition probability of DM --> death was estimated based on the constant
hazard assumption.”. In Table 44 the transition probabilities are shown as an

exponential rate based on weighted mean OS.

a. Please justify why the probability 