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Instructions for companies

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

devices are in the user guide.

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

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

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

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

of technology appraisal.

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

a box.

Highlighting in the template (excluding the contents list)

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

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

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

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

B.1.1 Decision problem

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

Table 1 The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

e Folinic acid plus fluorouracil plus
oxaliplatin (FOLFOX)

e Folinic acid plus fluorouracil plus
irinotecan (FOLFIRI)

e Capecitabine plus oxaliplatin
(CAPOX)

e Capecitabine

e Tegafur with uracil (in combination
with folinic acid)

e Raltitrexed (only when folinic acid and
fluorouracil are not tolerated or
unsuitable)

For patients with RAS wild-type mCRC

e Folinic acid plus fluorouracil plus
oxaliplatin FOLFOX)

e Folinic acid plus fluorouracil plus
irinotecan (FOLFIRI)

e Capecitabine plus oxaliplatin
(CAPOX)

For patients with RAS wild-type
mCRC

e Panitumumab in combination with
FOLFOX or FOLFIRI

For patients with EGFR expressing,
RAS wild-type mCRC

Population Adults with metastatic colorectal cancer Adults with mCRC with high MSI-H or N/A
(mCRC) with high microsatellite instability | dMMR.
(MSI-H) or mismatched repair deficiency
(dAMMR).
Intervention Pembrolizumab Pembrolizumab N/A
Comparator(s) For all patients For all patients e Tegafur with uracil (in combination with

folinic acid) is not a relevant comparator
for this appraisal as this regimen is no
longer available as it was discontinued
in the UK (1, 2).

¢ Raltitrexed (only when folinic acid and
fluorouracil are not tolerated or
unsuitable) is not a relevant comparator
for this appraisal as this is only very
rarely used in UK clinical practice.

e Capecitabine is not a relevant
comparator for this appraisal as it is
used in elderly and frail patients who
have a poor performance status (i.e.
Eastern Cooperative Oncology Group
[ECOQG] performance status score of
22).
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

e Panitumumab in combination with
FOLFOX or FOLFIRI

For patients with EGFR expressing,

RAS wild-type mCRC

e Cetuximab in combination with
FOLFOX or folinic acid plus
fluorouracil plus irinotecan (FOLFIRI)

e Cetuximab in combination with
FOLFOX or folinic acid plus
fluorouracil plus irinotecan
(FOLFIRI)

Outcomes

The outcome measures to be considered
include:

e overall survival

e progression-free survival

e response rates

e adverse effects of treatment
e health-related quality of life.

The outcome measures to be
considered include:

e overall survival

e progression-free survival

e response rates

e adverse effects of treatment
e health-related quality of life.

N/A
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B.1.2 Description of the technology being appraised

Table 2 Technology being appraised

UK approved name and brand Pembrolizumab (KEYTRUDA®)
name

Mechanism of action Pembrolizumab (KEYTRUDA®) is a monoclonal
antibody (mAB) of the IgG4/kappa isotype designed to
exert a dual ligand blockade of the PD-1 pathway by
directly blocking the interaction between PD-1 and its
associated ligands, PD-L1 and PD-L2 which appear
on the 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 antitumour inactivity.

Marketing authorisation/CE The technology does not currently have a UK

mark status marketing authorisation/CE marking for the indication
in this submission. The expected date of the opinion
from the Committee for Human Medicinal Products is
in February 2021.

Indications and any Anticipated indications in the UK:
restriction(s) as described in e KEYTRUDA as monotherapy is indicated for the
the summary of product first-line treatment of unresectable or metastatic

characteristics (SmPC) microsatellite instability-high (MSI-H) or mismatch
repair deficient (AIMMR) colorectal cancer in adults.

Current indications in the UK:

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

o KEYTRUDA as monotherapy is indicated for the
adjuvant treatment of adults with Stage Il
melanoma and lymph node involvement who have
undergone complete resection.

o KEYTRUDA as monotherapy is indicated for the
first-line treatment of metastatic non-small cell lung
carcinoma (NSCLC) in adults whose tumours
express PD-L1with a 250% tumour proportion
score (TPS) with no EGFR or ALK positive tumour
mutations.

o 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.

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

o KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
NSCLC in adults whose tumours express PD-
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L1with 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.

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

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

o 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.

o KEYTRUDA, as monotherapy or in combination
with platinum and 5-fluorouracil (5-FU)
chemotherapy, is indicated for the first-line
treatment of metastatic or unresectable recurrent
head and neck squamous cell carcinoma
(HNSCC) in adults whose tumours express PD-L1
with a CPS = 1.

o KEYTRUDA as monotherapy is indicated for the
treatment of recurrent or metastatic head and neck
squamous cell carcinoma (HNSCC)in adults
whose tumours express PD-L1 with a 250%TPS
and progressing on or after platinum-containing
chemotherapy.

o KEYTRUDA, in combination with axitinib, is
indicated for the first-line treatment of advanced
renal cell carcinoma (RCC) in adults.

Method of administration and Pembrolizumab as monotherapy 200mg every 3
dosage weeks (Q3W) or 400mg every 6 weeks (Q6W)
Additional tests or Polymerase chain reaction (PCR) test for
investigations microsatellite instability high (MSI-H) and

immunohistochemistry (IHC) test for mismatch repair
deficiency (dAMMR).

List price and average cost of a | £2,630 per 100mg vial.
course of treatment

Patient access scheme (if A Commercial Access Agreement has been arranged
applicable) with NHS England.
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B.1.3 Health condition and position of the technology in the

treatment pathway
Health condition

Metastatic colorectal cancer

Colorectal cancer (CRC) is a malignant tumour arising from the lining of the large intestine
(colon and rectum) (3). Metastatic CRC (mCRC) refers to disease that has spread beyond
the large intestine and nearby lymph nodes. This type of cancer often first spreads to the
liver, but metastases may also occur in other parts of the body including the lungs, brain and
bones (3).

Epidemiology and aetiology

Worldwide, CRC is the second most common type of cancer that can be found in both men
and women and in 2018 1.8 million new cases were recorded, which resulted in 861,000
deaths (4). In Europe, CRC is also the second highest cause of cancer mortality rates with
500,000 diagnosed cases and 243,000 deaths (5). In the UK, CRC is the 4th most common
type of cancer in the UK, accounting for 12% of all new cancer cases. Between 2014-2016,
42,042 new cases of CRC have been reported. In the UK, CRC is more common amongst
men than women. 44% of bowel cancer cases are in females and 56% are diagnosed in

males (6).

Some of the major risk factors for CRC include a family history of the disease, older age and
lifestyle. CRC is associated with higher socioeconomic countries, such as the UK (7). The
risk of developing CRC over a person’s lifetime increases if there is a family history of CRC.
An individual’s relative risk is related to the degree of family history (3). There is also the risk
of developing CRC as a result of inherited conditions or syndromes associated with certain
gene changes, the most common associated diseases that increase relative risk for CRC are
familial adenomatous (germline mutations in the APC gene), Peutz-Jeghers syndrome
(germline mutations in STK11) and hereditary non-polyposis colorectal cancer (HNPCC).
With increasing age, the relative risk of developing CRC increases. Developing CRC before
the age of 40 is relatively uncommon. Incidence begins to increase significantly between the
ages of 40 and 50, and age-specific incidence rates increase in each succeeding decade
thereafter. Ninety percent (90%) of CRC have been diagnosed in patients at the age of 45
years and over. The ages associated most commonly with CRC is between 85-89. Lastly,
lifestyle factors can have a significant impact on the possibility of developing CRC over a
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person’s lifetime. Smoking, drinking, a poor diet and low levels of activity can all increase the

likelihood of a person to develop CRC over their lifetime.

Classical symptoms of bowel cancer can include unexplained weight loss, a persistent
change in bowel habit (including diarrhoea or constipation or a change in stool consistency),
rectal bleeding or blood mixed in with stool, persistent abdominal discomfort (such as
cramps, bloating or pain), nausea, fatigue, rectal tenesmus (a feeling of incomplete bowel
emptying) and a palpable mass on rectal examination. There were over 16,000 bowel cancer
deaths registered in England between 2015-2017 (8, 9). Sites of metastases include the
liver, lymph nodes, the lung, bones and the brain. One-year net survival for patient
diagnosed at Stage 4 lies at 44% as 2013-2017 data shows. One-year survival is also
significantly higher for males than for females. Five-year net survival lies at 10% for patients
diagnosed in Stage 4 and there is no significant difference in the five-year net survival rate

between men and women (8).

There are two methods of staging CRC. Modern clinical staging utilises a numbering system
(summarised in Table 3 and Table 4) (10). The classical method is via the Dukes’ system,
the relationship/comparison between the modern TMN system and the classical Dukes’

system is summarised in Table 5 (11).

Table 3 Summary of the TMN staging system for colorectal cancer (10, 12)
N (nodes) M (metastases)

Whether the cancer has Whether the cancer has
spread to nearby lymph spread (metastasised) to

T (tumour)

How far the tumour has
grown through the bowel

wall nodes other parts of the body
T1 - the tumour is in the inner NO — no lymph nodes contain MO — the cancer hasn’t spread
layer of the bowel cancer cells to other parts of the body

T2 — the tumour has grown into
the muscle layer of the bowel
wall

N1 — cancer cells in up to three
nearby lymph nodes

M1 — the cancer has spread to
other parts of the body, like the
liver or lungs

T3 — the tumour has grown into
the outer lining of the bowel
wall

N2 — cancer cells in four or
more nearby lymph nodes

T4 — the tumour has grown
through the outer lining of the
bowel wall

Table 4 Summary of the numbering staging system based on the TMN staging

system (10, 12)

Stage 1 (1) Stage 2 (ll) Stage 3 (lll) Stage 4 (IV)
T1orT2 T3orT4 Any T Any T

NO NO N1 or N2 Any N

MO MO MO M1
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Table 5 Comparison between the Dukes’ staging system and the TMN staging

system (10-12)

Dukes’ A

Dukes’ B

Dukes’ C

Dukes’ D

TNM stage 1

TNM stage 2

TNM stage 3

TNM stage 4

The cancer has grown
into the inner layer or
muscle layer of the
bowel wall. It has not
spread to the lymph

The cancer has grown
through the muscle
layer or outer layer. It
may be growing into
tissues near the bowel

The cancer is any size
and has spread to
nearby lymph nodes. It
has not spread to
other parts of the

The cancer is any
size. It may or may not
have spread to nearby
lymph nodes but it has
spread to other parts

nodes or other parts of | but has not spread to body. of the body, like the
the body. the lymph nodes or liver or lungs.

other parts of the

body.

Despite the availability of a CRC screening programme for men and women aged 60 to 74
since 2015, most patients are patients are diagnosed at a late stage (52-56%, Stage Il and
Stage V), rather than an early stage (44-48% are diagnosed at stage | or Il). Around 23-26%
of bowel cancer patients have metastases at diagnosis (stage V). Studies generally report a
30%-40% recurrence rate (13). Patients with R/M have a poor prognosis with only =5% of
men and =10% of women with stage 4 bowel cancer surviving for more than 5 years after

they're diagnosed (14).

Microsatellite instability and DNA mismatch repair

Colorectal cancers may be divided via molecular phenotype into tumours with normal DNA
MMR function and those with DNA MMR deficiency (dMMR). DNA mismatch repair (MMR)
deficiency results in mutations, tumour development and progression. DNA MMR-deficient
tumours are associated with a higher rate of MSI mutations (15). Microsatellite instability
(MSI), a form of genomic instability, occurs through the insertion or deletion of repeating
nucleotides (microsatellites) during DNA replication and failure of the MMR system to correct
errors in nucleotide repeat markers. Tumours with MSI are classified as MSI-H based on the
extent of instability in the markers tested by polymerase chain reaction (PCR) or
immunohistochemistry (IHC) (15). Approximately 15% of people with early stage CRC show
high MSI, whereas around 4% of metastatic disease show high MSI (16, 17). NICE
diagnostics guidance (DG27) recommends testing all people with CRC, when first diagnosed
using immunohistochemistry for mismatch repair proteins or microsatellite instability testing

to identify tumours with deficient DNA mismatch repair (18).

Data from clinical studies in early stage (stage I-lll) CRC indicate that MSI-H/dMMR CRC

have a better prognosis compared to microsatellite stable CRC (19). However, in the
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metastatic setting, a pooled analysis of phase Il studies in first-line treatment of mCRC
showed that median PFS and OS were significantly worse for patients with MSI-H/dMMR
than without (PFS: 6.2 vs. 7.6 months, respectively; HR, 1.33; 95% confidence interval (Cl)
1.12-1.57; P = 0.001; OS: 13.6 vs. 16.8 months, respectively; HR, 1.35; 95% ClI, 1.13-1.61;
P =0.001) (20).

Treatment pathway

Treatment for mCRC aims to prolong survival and improve quality of life. Worldwide, there is
no approved 1L MSI-H/dMMR-specific therapy, and the standard of care (SOC) treatments
for patients with MSI-H/dMMR CRC are the same as that used to treat CRC patients in
general. Treatment for mCRC can involve a combination of surgery (to resect the primary
tumour or the metastases), chemotherapy (to make the tumour or metastases resectable, or

to manage the cancer), biological therapy, and radiotherapy.

For mCRC, NICE recommend that initial chemotherapy can be given alone, or combined
with biological epidermal growth factor receptor (EGFR) inhibitors for patients with RAS wild-
type disease, as specified in NICE guidance documents NG151, TA61 and TA439 (1, 21,
22). It should be noted that bevacizumab-containing regimens are not reimbursed in routine
clinical practice in the UK (21, 23-25), though they are recommended standards of care in
international treatment guidelines for this indication published by the National
Comprehensive Cancer Network (NCCN), European Society for Medical Oncology (ESMO),
and Japanese Society for cancer of the Colon and Rectum (JSCCR) (26-28). A comparison
of the treatment regimens for mMCRC recommended in different guidelines is shown in Table
6.

For this submission, pembrolizumab is positioned as a treatment for patients with untreated
MSI-H/dMMR mCRC.
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Table 6 Comparison of treatment regimens for mCRC recommended by different guidelines

Guideline producing
organisation

National Institute of
Health and Care
Excellence (NICE) (21-
23)

National
Comprehensive
Cancer Network
(NCCN) (26)

European Society for Medical
Oncology (ESMO) (27)

Japanese Society for cancer of the
Colon and Rectum (JSCCR) (28)

Systemic therapies
recommended for the
1st-line treatment of
mCRC

e Folinic acid plus
fluorouracil plus
oxaliplatin FOLFOX)

e Folinic acid plus
fluorouracil plus
irinotecan (FOLFIRI)

e Panitumumab in
combination with
FOLFOX or FOLFIRI
(only for patients with
RAS wild-type mCRC)

e Cetuximab in
combination with
FOLFOX or FOLFIRI
(only for patients with
EGFR expressing,
RAS wild-type mCRC)

e Capecitabine plus
oxaliplatin
(XELOX/CAPOX)

e Capecitabine
monotherapy

e Tegafur with uracil (in
combination with
folinic acid)

o Raltitrexed (only when
folinic acid and
fluorouracil are not

e FOLFIRI with or
without
bevacizumab,
panitumumab, or
cetuximab®

e FOLFOX with or
without
bevacizumab,
panitumumab, or
cetuximab*

e Capecitabine plus
oxaliplatin
(CAPEOX) with or
without
bevacizumab

e |Leucovorin,
fluorouracil,
oxaliplatin, and
irinotecan
(FOLFOXIRI) with or
without
bevacizumab

*Targeted therapy drugs
panitumumab and
cetuximab should only
be used for left-sided
tumours that have
normal KRAS and
NRAS genes.

Biologicals (targeted agents) are
indicated in the first-line
treatment of most patients unless
contraindicated.

The VEGF antibody bevacizumab
should be used in combination
with:

¢ the cytotoxic doublets
FOLFOX/CAPOX/FOLFIRI,

¢ the cytotoxic triplet
FOLFOXIRI in selected fit and
motivated patients where
cytoreduction (tumour
shrinkage) is the goal—and
potentially also in fit patients
with tumour BRAF mutations,

e fluoropyrimidine monotherapy
in patients unable to tolerate
aggressive treatment.

EGFR antibodies should be used
in combination with:
e FOLFOX/FOLFIRI,

e capecitabine-based and bolus
5-FU based regimens should
not be combined with EGFR
antibodies.

e FOLFOX/CAPOX/S-1 plus
oxaliplatin (SOX) + bevacizumab

e FOLFIRI + bevacizumab

e FOLFOX +
cetuximab/panitumumab*

e FOLFIRI +
cetuximab/panitumumab*

e FOLFOXIRI or FOLFOXIRI +
bevacizumab

e Fluorouracil/capecitabine/uracil or
tegafur + leucovorin/S-1 +
bevacizumab or
cetuximab/panitumumab*

*Indicated for patients who are RAS-
wildtype only.
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Guideline producing
organisation

National Institute of
Health and Care
Excellence (NICE) (21-
23)

National
Comprehensive
Cancer Network
(NCCN) (26)

European Society for Medical
Oncology (ESMO) (27)

Japanese Society for cancer of the
Colon and Rectum (JSCCR) (28)

tolerated or
unsuitable)

B.1.4 Equality considerations

No equity or equality considerations are anticipated.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

To identify and select relevant studies, a systematic literature review (SLR) search was
carried out in accordance with NICE guidance, according to a previously prepared protocol
to identify relevant studies to inform indirect comparisons between pembrolizumab and the

relevant comparator treatments for this appraisal as described in

Table 1. Please refer to Appendix D for full details of the process and methods undertaken.

B.2.2 List of relevant clinical effectiveness evidence

A SLR was performed to identify all relevant published and unpublished randomised
controlled trials (RCTs) and non-randomised clinical trials (non-RCTs) relating to

pembrolizumab as per the final scope in
Table 1.

A single trial was identified from the SLR that provided clinical effectiveness information on
pembrolizumab in the patient population of relevance to this submission (first-line treatment
of stage IV MSI-H/dMMR CRC) (Table 7). At the time of the SLR search, unpublished
evidence from KEYNOTE-177 was available.

KEYNQOTE-177 is a Phase 3 randomised, active-controlled, multi-site, open-label study that
compared pembrolizumab monotherapy or standard of care in patients with stage IV MSI-
H/dMMR CRC who had not had prior systemic therapy for stage IV CRC.

Table 7 Clinical effectiveness evidence

Study A Phase Il Study of Pembrolizumab (MK-3475) vs. Chemotherapy
in Microsatellite Instability-High (MSI-H) or Mismatch Repair
Deficient (AMMR) Stage IV Colorectal Carcinoma (KEYNOTE-177)

Study design Randomised, active-controlled, multi-site, open-label study

Population Male or female patients of at least 18 years of age with MSI-H or
dMMR stage IV CRC. Patients without prior systemic therapy for
stage IV CRC.

Intervention(s) e Pembrolizumab

Comparator(s) e Standard of Care

Indicate if trial supports Yes X Indicate if trial used in the | Yes X

application for marketing No economic model No

authorisation

Rationale for use/non-use KEYNOTE-177 is the only available trial with data for
in the model pembrolizumab in this indication
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Reported outcomes e Overall survival
specified in the decision e Progression-free survival
problem
e Response rates
e Adverse effects of treatment
e Health-related quality of life
All other reported N/A
outcomes

B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

Summary of the methodology of the KEYNOTE-177 study

Trial design

The KEYNOTE-177 study was a two-arm, multicentre, international, randomised, open-label,
controlled study of pembrolizumab monotherapy versus standard chemotherapy in patients
who have stage IV Microsatellite Instability-High (MSI-H) or Mismatch Repair Deficient
(dMMR) CRC. MSI, a form of genomic instability, occurs through the insertion or deletion of
repeating nucleotides during DNA replication and failure of the mismatch repair system to
correct errors in nucleotide repeat markers. Patients were required to have at least 1
measurable lesion by Response Evaluation Criteria in Solid Tumours (RECIST 1.1) for
response assessment. Patients were randomised in a 1:1 ratio to receive pembrolizumab
(experimental arm) or the investigator’s choice of SOC chemotherapy (control arm). The
chemotherapy to be used was chosen before randomisation. Treatment
allocation/randomisation occurred centrally using an interactive voice response
system/integrated web response system (IVRS/IWRS). No stratification based on age, sex,
or other characteristics were used in this study. The design of the KEYNOTE-177 study is

summarised in the diagram in Figure 1.

Pembrolizumab arm patients received up to 35 administrations of pembrolizumab
(approximately 2 years) in the Initial Treatment Phase. Patients who stopped pembrolizumab
with locally confirmed complete response (CR), or stable disease (SD) or better at the end of
the Initial Treatment Phase may be treated in a Second Course Treatment Phase with up to

17 administrations of pembrolizumab.

Control arm subjects with progressive disease (PD) per RECIST 1.1 as verified by a blinded

independent central imaging vendor who met all crossover criteria had an option to receive
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pembrolizumab in the Crossover Phase. This may be followed by 17 additional treatments in

the Second Course Treatment Phase.

Figure 1 KEYNOTE-177 study design diagram

Study Population
Treatment Naive
Measurable drease per RECIST 1.1
ECOGPS 0-1
Stage IVCRC
MS5I-High or MMRE-Deficient

v

Randomzation 1:1

<z ~a

] mFOLFOXS, or
Pembrohzumab (ME-3475) 200 mg IV Q3W* mFOLFOXS + bevacizmeab, or
mFOLFOX6+ cenmsimab, or
FOLFIRT, or
FOLFIRI+ bevacizumab, or
FOLFIRI+ cetximab
S . *Fezmen to be used nmst be chosen before
Confamed Progressmve Disease by nRECIST PRI
Safety and survival follow-up Centrally verfied Progressmve
Disease by RECIST 1.1
COptional crossover to pembrobzumab (ME- ;
3475) 200 mg IV Q3W (17 treatment cyeles) Safety and survival follow-up if
the subject does not cross over to
¢' pembrokzumab (MK-34735)
Progzressive Diease by
rRECIST
Safety and survrval follow-up

Eligibility criteria
Male/female patients with MSI-H/dMMR mCRC were enrolled in this study.

Patient inclusion criteria

In order to be eligible for participation in this trial, the subject must:

1. Provide written informed consent for the study.
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2. Be male or female who is = 18 years of age on the date of signing informed consent.

3. Have locally confirmed dMMR or MSI-H stage IV CRC.

4. Have an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1

within 10 days prior to treatment initiation.

5. Have life expectancy of at least 3 months.

6. Have measurable disease at baseline based on RECIST 1.1 as determined by the

local site Investigator/radiology assessment.

7. Female patients of childbearing potential must have a negative serum pregnancy test

within 72 hours prior to receiving the first dose of study medication.

8. Female patients of childbearing potential must be willing to use an adequate method

of contraception for the course of the study starting with the first dose of study

medication through 180 days after the last dose of study medication for the

chemotherapy arm and 120 days for pembrolizumab arm, whichever is later.

Note: Abstinence is acceptable if this is the usual lifestyle and preferred

contraception for the subject.

9. Male patients of childbearing potential must agree to use an adequate method of

contraception starting with the first dose of study medication through 180 days after

the last dose of study medication for the chemotherapy arm and 120 days for

pembrolizumab arm, whichever is later.

Note: Abstinence is acceptable if this is the usual lifestyle and preferred

contraception for the subject.

10. Demonstrate adequate organ function as defined in Table 8. All screening laboratory

assessment should be performed within 10 days prior to treatment initiation.

Table 8 Adequate organ function laboratory values

System

Laboratory Value

Haematological

Absolute neutrophil count (ANC)

>1,500/pL

Platelets

2100,000/pL

Haemoglobin

=9 g/dL or 25.6 mmol/L

Renal
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Creatinine OR

<1.5 x upper limit of normal (ULN) OR

Measured or calculated? creatinine clearance
[Glomerular filtration rate (GFR) can also be
used in place of creatinine or CrCl)]

260 mL/min for subject with creatinine levels
>1.5 x institutional ULN

Hepatic

Total bilirubin

<1.5 x ULN OR

Direct bilirubin < ULN for subjects with total
bilirubin levels >1.5 ULN

Aspartate aminotransferase (AST) [Serum
glutamic oxaloacetic transaminase (SGOT)] and
Alanine Aminotransferase (ALT) [Serum
Glutamic Pyruvic Transaminase (SGPT)]

2.5 x ULN OR
<5 x ULN for subjects with liver metastases

Albumin

>2.5 gldL

Coagulation

International Normalized Ratio (INR) or
Prothrombin Time (PT)

<1.5 x ULN unless subject is receiving
anticoagulant

Therapy as long as PT or partial prothrombin
time (PTT) is within therapeutic range of
intended use of anticoagulants

Activated Partial Thromboplastin Time (aPTT)

<1.5 x ULN unless subject is receiving
anticoagulant Therapy as long as PT or PTT is
within therapeutic range of intended use of
anticoagulants

@ Creatine clearance calculated per institutional standard

Patient exclusion criteria

Patients were excluded from participating in the trial if the patient:

1. Has received prior systemic therapy for stage IV CRC. Patients may have received

prior adjuvant chemotherapy for CRC as long as it was completed at least 6 months

prior to randomisation.

2. Is currently participating and receiving study medication in another study, or has

participated in a study of an investigational agent and received study medication, or

used an investigational device within 4 weeks of randomisation.

3. Has 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,

etc.) is not considered a form of systemic treatment.

4. Has a diagnosis of immunodeficiency or is receiving systemic steroid therapy or any

other form of immunosuppressive therapy within 7 days prior to randomisation.
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5. Has had radiation therapy within 4 weeks prior to randomisation of study medication
and who has not recovered to baseline from adverse events due to radiation therapy.
Patients who have been given palliative radiotherapy to peripheral sites (e.g., bone
metastasis) may enter the study before 4 weeks have elapsed but must have

recovered from any acute adverse effects.

6. Has known active central nervous system (CNS) metastases and/or carcinomatous
meningitis. Patients with previously treated brain metastases may participate
provided they have stable brain metastases (without evidence of progression by
imaging as confirmed by magnetic resonance imaging [MRI] if MRI was used at prior
imaging, or confirmed by computed tomography [CT] imaging, if CT used at prior
imaging, at least 4 weeks prior to the first dose of study medication; also, any
neurologic symptoms must have returned to baseline], and have not used steroids for
brain metastases for at least 28 days prior to study initiation. This exception does not
include carcinomatous meningitis, as patients with carcinomatous meningitis are

excluded regardless of clinical stability.

7. Has had major surgical procedure, open biopsy, or significant traumatic injury within

28 days prior to randomisation.

8. Has received prior therapy with an immune checkpoint inhibitor (e.g., anti-PD-1, anti-
PD-L1, anti-PD-L2 agent, or anti-CTLA-4 agent, etc).

9. Has another malignancy that is progressing or requires active treatment. Exceptions
include non-melanomatous skin cancer that has undergone potentially curative

therapy and in situ cervical carcinoma.
10. Has received a live vaccine within 30 days of planned start of study medication.

11. Has a history or current evidence of any condition, therapy, or laboratory abnormality
that might confound the results of the study, interfere with the subject’s participation
for the full duration of the study, or is not in the best interest of the subject to

participate, in the opinion of the treating Investigator.
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France and UK only: Has a history or current evidence of any condition, (i.e., known
allergy, hypersensitivity, or contraindication to fluorouracil, leucovorin, oxaliplatin,
irinotecan, bevacizumab, or cetuximab or any components used in their preparation if
such is applicable in the investigator’s choice of chemotherapy for this study),
therapy, or laboratory abnormality that might confound the results of the study,
interfere with the subject’s participation for the full duration of the study, or is not in
the best interest of the subject to participate, in the opinion of the treating

investigator.

12. Has a known history of Human Immunodeficiency Virus (HIV) (HIV 1/2 antibodies),
active chronic or acute Hepatitis B (e.g., HBsAg reactive) or Hepatitis C (e.g., HCV
RNA [qualitative] is detected).

13. Has known history of, or any evidence of interstitial lung disease or active, non-

infectious pneumonitis.
14. Has a known history of active tuberculosis (TB; Bacillus tuberculosis).
15. Has an active infection requiring systemic therapy.

16. Has known psychiatric or substance abuse disorders that would interfere with

cooperation with the requirements of the study.

17. Is pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the study, starting with the screening visit through 180 days
after the last dose of study medication for SOC or 120 days after the last dose of

study medication in the pembrolizumab arm.

Settings and locations where the data were collected

The KEYNOTE-177 study was conducted at 120 centres (hospitals or medical centres) in 23
countries (Australia, Belgium, Brazil, Canada, Denmark, Finland, France, Germany, Ireland,
Israel, Italy, Japan, Netherlands, Norway, Singapore, South Africa, South Korea, Spain,

Sweden, Switzerland, Taiwan, the UK, and the USA). Six centres were located in the UK.
Trial drugs and concomitant medications

Trial treatments

The treatments used in the KEYNOTE-177 study are outline in Table 9.
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Table 9 Study medication

Study Medication

Dose/Potency

Dose
Frequency

Route of
Administration

Use

Pembrolizumab

200 mg IV over 30 minutes

Q3w

IV infusion

Experimental

mFOLFOX6

mFOLFOXG6:
e Oxaliplatin 85 mg/m? IV over 2 hours, day 1
e Leucovorin* 400 mg/m? IV over 2 hours, day 1

e 5-FU 400 mg/ m? IV bolus, day 1, then 5-FU 1200 mg/m?/day x 2
days (2400 mg/m2 over 46-48 hours) IV continuous infusion

Q2w

IV infusion

Standard of
care

mFOLFOX6 +
bevacizumab

mFOLFOX6:
e Oxaliplatin 85 mg/m? IV over 2 hours, day 1
e Leucovorin* 400 mg/m? IV over 2 hours, day 1

e 5-FU 400 mg/ m? IV bolus, day 1, then 5-FU 1200 mg/m?/day x 2
days (2400 mg/m2 over 46-48 hours) IV continuous infusion

Bevacizumab 5 mg/kg IV, day 1

Q2w

IV infusion

Standard of
care

mFOLFOX6 +
cetuximab

mFOLFOX6:
e Oxaliplatin 85 mg/m? IV over 2 hours, day 1
e Leucovorin* 400 mg/m? IV over 2 hours, day 1

e 5-FU 400 mg/ m? IV bolus, day 1, then 5-FU 1200 mg/m?/day x 2
days (2400 mg/m? over 46-48 hours) IV continuous infusion

Cetuximab: 400 mg/m2 IV over 2 hours first infusion, then 250 mg/m? IV
over 1 hour weekly

Q2w

IV infusion

Standard of
care

FOLFIRI

FOLFIRI:
e Irinotecan 180 mg/m? IV over 30-90 minutes, day 1

e Leucovorin* 400 mg/m? IV infusion to match duration of irinotecan
infusion, day 1

e 5-FU 400 mg/m? IV bolus day 1, then 1200 mg/m?/day x 2 days (total
2400 mg/m? over 46-48 hours) IV continuous infusion

Q2w

IV infusion

Standard of
care
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Study Medication

Dose/Potency

Dose
Frequency

Route of
Administration

Use

FOLFIRI
+bevacizumab

FOLFIRI:
e Irinotecan 180 mg/m? IV over 30-90 minutes, day 1

e Leucovorin* 400 mg/m? IV infusion to match duration of irinotecan
infusion, day 1

e 5-FU 400 mg/m? IV bolus day 1, then 1200 mg/m?/day x 2 days (total
2400 mg/m? over 46-48 hours) IV continuous infusion

Bevacizumab 5 mg/kg IV, day 1

Q2w

IV infusion

Standard of
care

FOLFIRI +cetuximab

FOLFIRI:
e Irinotecan 180 mg/m? IV over 30-90 minutes, day 1

e Leucovorin* 400 mg/m? IV infusion to match duration of irinotecan
infusion, day 1

e 5-FU 400 mg/m? IV bolus day 1, then 1200 mg/m?/day x 2 days (total
2400 mg/m? over 46-48 hours) IV continuous infusion

Cetuximab: 400 mg/m? IV over 2 hours first infusion, then 250 mg/m? IV
over 1 hour weekly

Q2w

IV infusion

Standard of
care

*or levoleucovorin 200mg/m?
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Concomitant medications

Medications or vaccinations specifically prohibited in the exclusion criteria were not allowed
during the ongoing trial. If there was a clinical indication for any medication or vaccination
specifically prohibited during the trial, discontinuation from trial therapy or vaccination was

required.

Acceptable concomitant medications and therapy

All treatments that the Investigator considers necessary for a patient’s welfare may be
administered at the discretion of the Investigator in keeping with the local and institutional
standards of medical care. In addition, local therapy for palliation is permitted after
consultation with the Sponsor. All concomitant medications were recorded on the case report
form (CRF) including all prescription, over-the-counter (OTC), herbal supplements, and IV
medications and fluids. If changes occurred during the study period, documentation of drug

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

All concomitant medications taken by the patient from the date of first dose of study
medication and 30 days after the last dose of study medication were recorded. Concomitant
medications administered more than 30 days after the last dose of study medication were
recorded for SAEs.

Prohibited concomitant medications and therapy

Patients were prohibited from receiving the therapies listed below during the Screening and

Treatment Phase (including retreatment for post-complete response relapse) of this study.

Antineoplastic systemic chemotherapy or immunotherapy not specified in this protocol

Investigational agents other than pembrolizumab (MK-3475)

Local therapy for palliation after consultation with Sponsor

Live vaccines within 30 days prior to the first dose of study medication and while
participating in the study. Examples of live vaccines include, but are not limited to, the
following: measles, mumps, rubella, chickenpox, yellow fever, rabies, BCG, and typhoid
(oral) vaccine. Seasonal influenza vaccines for injection are generally killed virus
vaccines and are allowed. However, intranasal influenza vaccines (e.g., FluMist®) are live

attenuated vaccines, and are not allowed.
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e For pembrolizumab: glucocorticoids for any purpose other than to modulate symptoms
from an event of suspected immunologic aetiology. The use of physiologic doses of
corticosteroids (prednisone 10 mg orally per day, or equivalent) may be approved after

consultation with the Sponsor.

o0 Note: Inhaled steroids are allowed for the management of asthma
o0 Note: Use of prophylactic corticosteroids to avoid allergic reactions (e.g., to IV

contrast dye) is permitted.

Outcomes assessed

Primary efficacy endpoints

Progression-free survival (PFS) — RECIST 1.1 assessed by central imaging vendor:

Progression-free-survival (PFS) is defined as the time from randomisation to the first
documented disease progression per RECIST 1.1 based on blinded central imaging vendor

review or death due to any cause, whichever occurs first.

Overall Survival:

Overall Survival (OS) is defined as the time from randomisation to death due to any cause.
Patients without documented death at the time of analysis will be censored at the date of last

known contact.

Secondary efficacy endpoints

Overall Response Rate (ORR) — RECIST 1.1 assessed by central imaging vendor:

Overall response rate is defined as the proportion of the patients in the analysis population

who have a complete response (CR) or partial response (PR).

Exploratory endpoints

Progression-free survival 2 (PFS2):

Progression-free survival 2 (PFS2) is defined as the time from randomisation to disease

progression on the next line of therapy, or death from any cause, whichever first.

Progression-free survival (PFS) — irRECIST assessed by central imaging vendor:

Progression-free-survival (PFS) is defined as the time from randomisation to the first

confirmed disease progression or death due to any cause, whichever occurs first.

Company evidence submission template for pembrolizumab for untreated metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 27 of 179



Duration of Overall Response (DOR) — RECIST 1.1 by central imaging vendor:

For patients who demonstrated CR or PR, response duration is defined as the time from the
date of first response (CR or PR) until the date of first documented disease progression or
death.

Surgical conversion rate:

The surgical conversion rate is the rate of patients who become eligible and undergo

resection with curative intent as a result of study therapy.

Safety endpoints

All adverse events that occurred after the consent form was signed but before treatment
allocation/randomisation were reported by the investigator if they caused the patient to be
excluded from the trial, or were the result of a protocol-specified intervention, including but
not limited to washout or discontinuation of usual therapy, diet, placebo treatment or a
procedure. From the time of treatment allocation/randomisation through 30 days following
cessation of treatment, all adverse events were reported by the investigator. Such events
were recorded at each examination on the Adverse Event case report forms/worksheets.
The investigator made every attempt to follow all patients with nonserious adverse events for

outcome.

Summary of the baseline characteristics of trial participants

The summary of the baseline characteristics of the KEYNOTE-177 trial participants is shown
in Table 10. Baseline characteristics were generally balanced between the two treatment

groups in the ITT population.

The majority of participants in the trial were white (74.6%) with a median age of 63.0 years
and had an ECOG performance status score of 0 (51.8%) or 1 (48.2%). The proportion of
male and female participants in the trial was similar. Most participants (72.3%) were from the
Western Europe/North America region and 15.6% were from the Asia region. The majority
(73.0%) of participants did not receive prior adjuvant and/or neoadjuvant systemic therapy.
One participant in the SOC group had a negative MSI-H status after reporting a positive
MSI-H status at screening. The majority (68.1%) of participants in both treatment groups had
right-sided tumours and over 40% of participants had KRAS/NRAS or BRAF V600E

mutations.
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Table 10 Summary of KEYNOTE-177 study patient baseline characteristics

Pembrolizumab SOC Total
n (%) n (%) n (%)
Subjects in population 153 154 307
Gender
Male 71 (46.4) 82 (53.2) 153 (49.8)
Female 82 (53.6) 72 (46.8) 154 (50.2)
Age (Years)
<65 80 (52.3) 83 (53.9) 163 (53.1)
>=65 73 (47.7) 71 (46.1) 144 (46.9)
Subjects with data 153 154 307
Mean 61.9 60.6 61.2
SD 14.9 14.8 14.8
Median 63.0 62.5 63.0
Range 24 t0 93 26 to 90 24 to 93
Age (Years)
<=70 105 (68.6) 112 (72.7) 217 (70.7)
>70 48 (31.4) 42 (27.3) 90 (29.3)
Race
ASIAN 24 (15.7) 26 (16.9) 50 (16.3)
BLACK OR AFRICAN AMERICAN 9 5.9 5 (3.2) 14 (4.6)
WHITE 113 (73.9) 116 (75.3) 229 (74.6)
Missing 7 (4.6) 7 (4.5) 14 (4.6)
Ethnicity
HISPANIC OR LATINO 11 (7.2) 10 (6.5) 21 (6.8)
NOT HISPANIC OR LATINO 128 (83.7) 131 (85.1) 259 (84.4)
NOT REPORTED 10 (6.5) 10 (6.5) 20 (6.5)
UNKNOWN (1.3) 2 (1.3) 4 (1.3)
Missing (1.3) 1 (0.6) 3 (1.0)
Geographic Region
Asia 22 (14.4) 26 (16.9) 48 (15.6)
Western Europe/North America 109 (71.2) 113 (73.4) 222 (72.3)
Rest of World 22 (14.4) 15 (9.7) 37 (12.1)
ECOG
0 75 (49.0) 84 (54.5) 159 (51.8)
1 78 (51.0) 70 (45.5) 148 (48.2)
Site of Primary Tumour”
Right 102 (66.7) 107 (69.5) 209 (68.1)
Left 46 (30.1) 42 (27.3) 88 (28.7)
Other 4 (2.6) 5 (3.2) 9 (2.9)
Missing 1 (0.7) 0 (0.0) 1 (0.3)
Metastases Location
Hepatic or pulmonary 86 (56.2) 73 (47.4) 159 (51.8)
Other Metastases 67 (43.8) 81 (52.6) 148 (48.2)
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Pembrolizumab SOC Total
n (%) n (%) n (%)
Diagnosed Stage
Recurrent 80 (52.3) 74 (48.1) 154 (50.2)
Newly diagnosed stage 73 47.7) 80 (51.9) 153 (49.8)
Prior Systemic Therapy
Adjuvant only 33 (21.6) 37 (24.0) 70 (22.8)
Neoadjuvant only 2 (1.3) 3 (1.9 5 (1.6)
Neoadjuvant and adjuvant 3 (2.0) 5 (3.2) 8 (2.6)
None 115 (75.2) 109 (70.8) 224 (73.0)
Mutation Status™
BRAF/KRAS/NRAS all wild type 34 (22.2) 35 (22.7) 69 (22.5)
KRAS/NRAS mutant and BRAF 33 (21.6) 38 (24.7) 71 (23.1)
V600E not mutant

BRAF V600E mutant and 34 (22.2) 40 (26.0) 74 (24.1)
KRAS/NRAS not mutant

BRAF V600E and KRAS/NRAS 0 (0.0) 3 (1.9) 3 (1.0)
mutant

Other 52 (34.0) 38 (24.7) 90 (29.3)

MSI-High Status”

Positive 153 (100.0) 153 (99.4) 306 (99.7)
Negative 0 (0.0) 1 (0.6) 1 (0.3)

Oncologic Surgery with Curative Intent*

Received surgery with curative-intent 14 9.2) 13 (8.4) 27 (8.8)
Did not receive surgery with curative- 139 (90.8) 141 91.6) 280 (91.2)
intent

* If there were primary tumours in both left side and right side, the subject would be categorized into
Other.

* When none of BRAF V600E, KRAS and NRAS was mutant, if at least one of the mutation statuses
was undetermined or missing, or the type of BRAF mutation was not V600OE, the subject was
categorized into Other.

# MSI status by PCR test or IHC test at local site laboratory.

# Oncologic surgery that was with curative intent and occurred after subject randomisation and before
initiation of new anti-cancer therapy, crossover treatment and second course treatment.

Database Cutoff Date: 19FEB2020.

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

relevant clinical effectiveness evidence

Objectives and hypotheses

Primary objectives and hypotheses
In patients with stage IV MSI-H or dAMMR CRC treated with first-line (1L) pembrolizumab
versus SOC chemotherapies,
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1. Objective: To compare Progression-Free Survival (PFS) per RECIST 1.1 by central

imaging vendor.

Hypothesis (H1): Pembrolizumab prolongs PFS per RECIST 1.1 by central imaging

vendor compared to SOC chemotherapies.
2. Objective: To compare Overall Survival (OS).
Hypothesis (H2): Pembrolizumab prolongs OS compared to SOC chemotherapies.

The study was considered to have met its primary objective if pembrolizumab is superior to

SOC chemotherapies in either of the two primary endpoints.

Secondary objectives and hypotheses

In patients with stage IV MSI-H or dMMR CRC treated with 1L pembrolizumab versus SOC

chemotherapies,

1. Objective: To compare Overall Response Rate (ORR) per RECIST 1.1 by central

imaging vendor.
Hypothesis (H3): Pembrolizumab improves ORR compared to SOC chemotherapies
2. Objective: To evaluate the safety and tolerability profiles.

Exploratory objectives

1. Objective: To evaluate Progression-Free Survival 2 (PFS2).

2. Objective: To evaluate Progression-Free Survival (PFS) per irRECIST by central

imaging vendor.

3. Objective: To evaluate Duration of Response (DOR) per RECIST 1.1 by central

imaging vendor.

4. Objective: To evaluate score change of health-related quality-of-life using the
European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30
and the EORTC QLQ- CR29 from baseline among subjects treated with

pembrolizumab compared to SOC chemotherapies.

5. Objective: To characterize utilities using EuroQoL EQ-5D among subjects treated
with pembrolizumab (MK-3475) compared to SOC chemotherapies.
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6. Objective: To explore the relationship between genetic variation and response to the
treatment(s) administered. Variation across the human genome (germline and

tumour) will be analysed for association with clinical data collected in this study.

7. Objective: To evaluate the surgical conversion rate among subjects treated with

pembrolizumab compared to SOC chemotherapies.
Analysis populations

Efficacy analysis populations

The Intention-to-Treat (ITT) population served as the population for primary efficacy
analysis. All randomised patients were included in this population. Patients were included in
the treatment group to which they are randomised. ITT population consists of all randomised
subjects whether or not treatment was administered. Any patient who received a treatment

randomisation number was considered to have been randomised.

Safety analysis populations

The All Subjects as Treated (ASaT) population was used for the analysis of safety data in
this study. The ASaT population consists of all randomised patients who received at least
one dose of study medication. Patients were included in the treatment group corresponding
to the study medication they actually received for the analysis of safety data using the ASaT
population. For most patients this was the treatment group to which they are randomised.
patients who take incorrect study medication for the entire treatment period were included in
the treatment group corresponding to the study medication actually received. Any patient
who received the incorrect study medication for one cycle but received the correct treatment
for all other cycles were analysed according to the correct treatment group and a narrative
was provided for any events that occur during the cycle for which the patient was incorrectly

dosed.

At least one laboratory or vital sign measurement obtained subsequent to at least one dose
of study medication was required for inclusion in the analysis of each specific parameter. To

assess change from baseline, a baseline measurement was also required.
Statistical methods

Statistical methods for efficacy analyses

A summary of the primary analysis approach for primary and secondary efficacy endpoints is

shown in Table 11 and described in more detail in the following subsections.
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Table 11 Analysis strategy for key efficacy endpoints

Endpoint Statistical Method Analysis Missing Data Approach
Population
Primary Endpoints
PFS per RECIST 1.1 Test: Log-rank test. ITT e Primary censoring rule
\t/)gncfc?rtral imaging Estimation: Cox model e Sensitivity analysis 1
with Efron’s tie handling « Sensitivity analysis 2
method.
(O] Test: Log-rank test. ITT Censored at the date of last
Estimation: Cox model known contact
with Efron’s tie handling
method.
Secondary Endpoint
ORR per RECIST 1.1 Test: Miettinen and ITT Patients with missing data
by central imaging Nurminen method. are considered as non-
vendor responders.

Progression-free survival

The non-parametric Kaplan-Meier method was used to estimate the PFS curve in each
treatment group. The treatment difference in PFS was assessed by the log-rank test and the
P-value was provided. A Cox proportional hazard model with Efron's method of tie handling
was used to assess the magnitude of the treatment difference (i.e., hazard ratio) between
the treatment arms. The hazard ratio and its 95% confidence interval from the Cox model

with Efron's method of tie handling and with a single treatment covariate was reported.

Since disease progression is assessed periodically, progressive disease (PD) can occur any
time in the time interval between the last assessment where PD was not documented and
the assessment when PD is documented. For the primary analysis, for the patients who
have PD, the true date of disease progression was approximated by the date of the first
assessment at which PD is objectively documented per RECIST 1.1 by central imaging
vendor, regardless of discontinuation of study drug. Death is always considered as a
confirmed PD event. Sensitivity analyses were performed for comparison of PFS based on

investigator's assessment.

In order to evaluate the robustness of the PFS endpoint per RECIST 1.1 by central imaging
vendor, we performed several sensitivity analyses with a different set of censoring rules. The
first sensitivity analysis was the same as the primary analysis except that it censors at the
last disease assessment without PD when PD or death is documented after more than one
missed disease assessment. The second sensitivity analysis is the same as the primary
analysis except that it considers discontinuation of treatment or initiation of an anticancer
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treatment subsequent to discontinuation of study-specified treatments, whichever occurs

later, to be a PD event for patients without documented PD or death. The censoring rules for

primary and sensitivity analyses are summarised in Table 12. Surgical patients (i.e., those

who have surgery with curative intent) were censored at the surgical date in the PFS

analysis.

The proportional hazards assumption on PFS were examined using both graphical and

analytical methods if warranted. The log[-log] of the survival function vs. time for PFS were

plotted for the comparison between pembrolizumab and the SOC chemotherapies arm. If the

curves were not parallel, indicating that hazards were not proportional, supportive analyses

were conducted to account for the possible non-proportional hazards effect associated with

immunotherapies (e.g., using Restricted Mean Survival Time (RMST) method, parametric

method etc.).

Table 12 Censoring rules for Primary and Sensitivity Analyses of PFS

Situation

Primary Analysis

Sensitivity Analysis
1

Sensitivity Analysis
2

No PD and no death;
new anticancer
treatment is not

initiated

Censored at last
disease assessment

Censored at last
disease assessment

Censored at last
disease assessment if
still on study
medication;
progressed at
treatment
discontinuation
otherwise

No PD and no death;
new anticancer
treatment is initiated

Censored at last
disease assessment
before new anticancer
treatment

Censored at last
disease assessment
before new anticancer
treatment

Progressed at date of
new anticancer
treatment

No PD and no death;
>2 consecutive missed
disease assessments

Censored at last
disease assessment

Censored at last
disease assessment
prior to =22 consecutive
missed visits

Censored at last
disease assessment

PD or death Progressed at date of | Progressed at date of | Progressed at date of
documented after <1 documented PD or documented PD or documented PD or
missed disease death death death
assessment
PD or death Progressed at date of Censored at last Progressed at date of

documented at any
time after 22
consecutive missed
disease assessments

documented PD or
death

disease assessment
prior to the 22

consecutive missed

disease assessment

documented PD or
death

Note: Surgical patients were censored at the surgical date in the PFS primary, sensitivity 1 and 2
analyses. PD: progressive disease, PFS: progression-free survival.
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Overall survival

The non-parametric Kaplan-Meier method was used to estimate the survival curves. The
treatment difference in survival was assessed by the log-rank test. A Cox proportional
hazard model with Efron's method of tie handling was used to assess the magnitude of the
treatment difference (i.e., the hazard ratio). The hazard ratio and its 95% confidence interval

from the Cox model with a single treatment covariate was reported.

Since patients in the SOC chemotherapies arm were allowed to switch to the pembrolizumab
treatment after progressive disease, adjustment for the effect of crossover on OS were
performed as a sensitivity analysis based on recognised methods, e.g., the Rank Preserving
Structural Failure Time (RPSFT) model proposed by Robins and Tsiatis (29), two-stage
model, etc., based on an examination of the appropriateness of the data to the assumptions
required by the methods. An additional OS sensitivity analysis was performed with survival
dates censored at the start of crossover treatment or the start of first subsequent immune

checkpoint inhibitor treatment, whichever occurred first.

Overall response rate

The Miettinen and Nurminen method was used for comparison of the Overall Response Rate
between the treatment arms (30). The point estimate, 95% Confidence Interval for the
difference in response rate between the pembrolizumab arm and the SOC chemotherapies

arm are provided. Patients without response data were counted as non-responders.
Statistical methods for safety analyses

Adverse events

Adverse events (AEs) were coded using the standard MedDRA and grouped system organ
class. AEs were graded by the investigator according to the Common Terminology Criteria
for Adverse Events (CTCAE), version 4.0.

Tiered approach

The analysis of safety results followed a tiered approach (Table 13). The tiers differ with
respect to the analyses that were performed. “Tier 1” safety endpoints were subject to
inferential testing for statistical significance with p-values and 95% confidence intervals
provided for between-group comparisons. For these analyses, there were no Tier 1 events.
Other safety parameters were considered Tier 2 or Tier 3. Tier 2 parameters were assessed
via point estimates with 95% confidence intervals provided for between-group comparisons;

only point estimates by treatment group are provided for Tier 3 safety parameters.
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Adverse experiences (specific terms as well as system organ class terms) that are not
prespecified as Tier-1 endpoints were classified as belonging to "Tier 2" or "Tier 3", based
on the number of events observed. Membership in Tier 2 requires that at least 4 patients in
any treatment group exhibit the event; all other adverse experiences and predefined limits of

change belong to Tier 3.

The threshold of at least 4 events was chosen because the 95% confidence interval for the
between-group difference in percent incidence will always include zero when treatment
groups of equal size each have less than 4 events and thus would add little to the
interpretation of potentially meaningful differences. Because many 95% confidence intervals
may be provided without adjustment for multiplicity, the confidence intervals should be
regarded as a helpful descriptive measure to be used in review, not a formal method for
assessing the statistical significance of the between-group differences in adverse

experiences and predefined limits of change.

Continuous measures such as changes from baseline in laboratory, vital signs, that are not
pre-specified as Tier-1 endpoints were considered Tier 3 safety parameters. Summary
statistics for baseline, on-treatment, and change from baseline values are provided by

treatment group.

Based on the mechanism of action of pembrolizumab and safety data observed in historic
pembrolizumab studies to date, there are no events of interest that warrant classification as
Tier | events for this protocol. In addition, the broad clinical and laboratory AE categories
consisting of the percentage of subjects with any AE, any drug-related AE, any Grade 3-5
AE, any serious AE, any AE which is both drug-related and Grade 3-5, any AE which is both
serious and drug-related, dose modification due to AE, and who discontinued due to an AE,
and death were considered Tier 2 endpoints. 95% confidence intervals (Tier 2) are provided
for between-treatment differences in the percentage of patients with events; these analyses
were performed using the Miettinen and Nurminen method, an unconditional, asymptotic

method.

In the primary safety comparison between pembrolizumab and SOC chemotherapies,

patients who crossed over to pembrolizumab were censored at time of crossover (i.e., AEs
occurring during treatment with pembrolizumab were excluded for control-arm patients). An
exploratory safety analysis was conducted for the crossover population including all safety

events starting from the date of randomisation.
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Table 13 Analysis strategy for safety parameters

Safety Safety Endpoint 95% Confidence Interval Descriptive
Tier for Treatment Statistics
Comparison
Tier 2 Any AE X X
Any Serious AE X X
Any Grade 3-5 AE X X
Any Drug-Related AE X X
Any Serious and Drug-Related AE X X
Any Grade 3-5 and Drug-Related AE X X
Dose Modification due to AE X X
Discontinuation due to AE X X
Death X X

Specific AEs, SOCs, or PDLCs
(incidence 24 of patients in one of the
treatment groups)

>
>

Specific AEs, SOCs or PDLCs
Tier 3 (incidence <4 of patients in all of the X
treatment groups)

Change from Baseline Results (Labs,
ECGs, Vital Signs)

Multiplicity

The overall type | error over the primary endpoints (PFS and OS) and the secondary
endpoint (ORR) is strongly controlled at 2.5% (one-sided), with initially 1.25% allocated to
the PFS hypothesis, 1.25% to the OS hypothesis, and 0% to the ORR hypothesis. An
extension of the graphical method of Maurer and Bretz is used to strongly control the overall
Type | error rate for testing of multiple endpoints at the 2.5% 1-sided level (Anderson et al,
unpublished data, 2018) (31). Figure 2 shows the initial 1-sided a-allocation for each
hypothesis in the ellipse representing the hypotheses. The weights for reallocation from each
hypothesis to the others are represented in the boxes on the lines connecting hypotheses.
The transfer weights of 0.01 from OS and PFS to ORR essentially imply that if null
hypotheses for both OS and PFS are rejected that an ORR benefit may be tested at the
2.5% 1-sided level; if only 1 of OS or PFS null hypotheses are rejected, then ORR would be
tested at the 0.0125% 1-sided level.
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Figure 2 Multiplicity strategy

Sample size and power calculations

The primary objective of this study is to evaluate the efficacy of pembrolizumab compared to
the standard of care with respect to PFS and OS for patients with microsatellite instability-
high or mismatch repair deficient stage IV CRC. Approximately 300 patients were planned to

be enrolled.

PFS analysis

The final PFS analysis was planned to be performed at the time of Interim Analysis 2 when
approximately 209 PFS events have occurred or 24 months after last subject randomised,
whichever occurred first. With 209 PFS events, the study has ~98% power for PFS to detect
a hazard ratio (pembrolizumab vs. SOC) of 0.55 at the 1.25% (one-sided) significance level.
If fewer than 209 events are observed 24 months after last subject randomised, the power
will be lower; for example, if 192 events are observed, then the study has 97% power for
PFS.

The sample size calculations are based on the following assumptions: 1) PFS follows an
exponential distribution with a median of 10 months in the SOC arm; 2) an enrolment period
of 30 months from first patient randomised and a minimum of 13 months follow-up after

enrolment completion; and 3) a yearly dropout rate of 5%.
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OS analysis

The final OS analysis was planned to be performed after approximately 190 OS events have
occurred or 12 months after Interim Analysis 2, whichever occurred first. With 190 OS
events, the study has ~85% power for OS to detect a hazard ratio (pembrolizumab vs. SOC)
of 0.62 at the 1.25% (one-sided) significance level. If fewer than 190 events are observed 12
months after Interim Analysis 2, the power will be lower; for example, if 170 events are
observed, then the study has 80% power for OS. However, due to the anticipated high

crossover rate, the actual power could be substantially lower.

The sample size calculations are based on the following assumptions: 1) OS follows an
exponential distribution with a median of 24 months in the SOC arm; 2) an enrolment period
of 30 months from first subjects randomised and a minimum of 33.5 months follow-up after

enrolment completion; and 3) a yearly dropout rate of 2%.

ORR analysis

ORR is a secondary endpoint. The ORR analysis was planned to be conducted when either
PFS or OS null hypothesis is rejected. The study has 92% power to demonstrate the
superiority of pembrolizumab over SOC at one-sided 2.5% a-level, if the underlying

treatment difference in ORR is 19%, assuming a 50% response rate in the SOC arm.

Subgroup analyses and effect of baseline factors

To determine whether the treatment effect was consistent across various subgroups, the
between-group treatment effect (with a nominal 95% CI) for the two primary endpoints are

estimated and plotted within each category of the following classification variables:

o Age category (<70 years vs. >70 years).

e Geographic region (Asia vs. Western Europe/North America vs. Rest of World).
e Hepatic or pulmonary metastases vs other metastases.

e Recurrent vs newly diagnosed stage IV CRC.

e BRAF wild-type vs. BRAF V600E.

e Site of primary tumour (right vs. left).

e Surgical vs non-surgical subjects, where surgical patients are those who have surgery

with curative intent.
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B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

A complete quality assessment for each trial included in the network meta-analyses is shown

in Appendix D.

B.2.6 Clinical effectiveness results of the relevant trials

Please note that all clinical effectiveness results shown in section B.2.6 are from the
KEYNOTE-177 study second interim analysis (IA2, data cut-off date: 19-FEB-2020), as the

final analysis has not yet been reached.

Pembrolizumab versus SOC (ITT population) data from the KEYNOTE-177
study

The KEYNOTE-177 study results presented in this section are for the total ITT population of
the study. It should be noted that the KEYNOTE-177 was a global trial and included a high
proportion of patients in the SOC arm (70%, see Table 16) who were treated with a
bevacizumab-containing regimen. As bevacizumab is not reimbursed for use in UK clinical
practice in this indication, subgroup/sensitivity analyses have been conducted which exclude
those patients who were chosen to receive a bevacizumab-containing chemotherapy prior to
randomisation (the chemotherapy regimen to be given to any patient if they were
randomised to the SOC arm was chosen before randomisation occurred, as part of the study
protocol as described in Document B section B.2.3). These subgroup/sensitivity analyses
are shown in Appendix L and should be interpreted with caution due to the much smaller
population/sample size in this subpopulation compared to the overall population (99 patients

versus 307 patients).

Patient disposition

A total of 852 participants were screened and 307 were randomised (153 in the
pembrolizumab group, 154 in the SOC group) (Figure 3 and Table 14). Investigator’s choice

of SOC treatment is summarised in Table 16.

The proportion of participants who discontinued treatment was lower in the pembrolizumab
group compared with the SOC group. In the pembrolizumab group, 58 participants (37.9%)
had discontinued from the trial, 94 participants (61.4%) had discontinued from
pembrolizumab treatment, and 57 participants (37.3%) had completed pembrolizumab
treatment as of the data cut-off. The primary reason for treatment discontinuation was PD

(32.7%). Treatment was ongoing in 2 participants (1.3%) as of the data cut-off (Table 15).
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In the SOC group, 75 participants (48.7%) had discontinued from the trial, and 137
participants (95.8%) had discontinued from SOC treatment. The primary reason for
treatment discontinuation was PD (60.1%). Treatment was ongoing in 6 participants (4.2%)
(Table 15).

As of the data cut-off, 56 participants (36.4%) in the SOC group had crossed over to
pembrolizumab treatment (Table 15). In the crossover segment, 30 participants (53.6%) had
discontinued from pembrolizumab treatment as of the data cut-off, with PD as the primary

reason for discontinuation (Table 15).

Approximately 46.9% of participants across the 2 treatment groups received new oncological
medications as next line therapy following discontinuation from study treatment, including 9
(5.5%) and 35 (22.7%) participants in the pembrolizumab and SOC groups (those who did
not cross over) who received subsequent anti-PD-1/anti-PD-L1 therapy. Approximately 59%
of participants in the SOC group received subsequent checkpoint inhibitor treatments, which
includes the participants in the SOC group who crossed over to pembrolizumab treatment
within the study and those in the SOC group who received other subsequent anti-PD-1/anti-
PD-L1 therapy.
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Figure 3 KEYNOTE-177 participant flow diagram
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Table 14 Study population

Pembrolizumab SOC Total
Number of Subjects Screened 852
Number of Subjects (Planned Treatment) (ITT) 153 154 307
Number of Subjects Received Treatment (Actual 153 143 296
Treatment) (ASaT)
Number of Subjects Did not Receive Treatment 0 11 11
Number of Subjects Discontinued Study Medication 94 137 231
(Actual Treatment)
Number of Subjects Crossed Over to Pembrolizumab 0 56 56
Database Cutoff Date: 19FEB2020.
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Table 15 Disposition of patients

Pembrolizumab SOC Total
n (%) n (%) n (%)

Subjects in population 153 154 307

Status for Trial

Discontinued 58 (37.9) 75 (48.7) 133 (43.3)
Death 56 (36.6) 66 (42.9) 122 (39.7)
Lost To Follow-Up 2 (1.3) 0 (0.0) 2 (0.7)
Withdrawal By Subject 0 (0.0) 9 (5.8) 9 (2.9)

Subjects Ongoing 95 (62.1) 79 (51.3) 174 (56.7)

Status for Study Medication in Trial Segment Treatment

Started 153 143 296

Completed 57 (37.3) 0 (0.0) 57 (19.3)

Discontinued 94 (61.4) 137 (95.8) 231 (78.0)
Adverse Event 22 (14.4) 17 (11.9) 39 (13.2)
Clinical Progression 9 (5.9 6 (4.2) 15 (5.1)
Complete Response 9 (5.9 4 (2.8) 13 4.4)
Non-Compliance With Study Drug 0 (0.0) 1 (0.7) 1 (0.3)
Physician Decision 3 (2.0) 12 (8.4) 15 (5.1)
Progressive Disease 50 (32.7) 86 (60.1) 136 (45.9)
Withdrawal By Subject 1 (0.7) 11 (7.7) 12 (4.1)

Subjects Ongoing 2 (1.3) 6 4.2) 8 2.7)

Status for Study Medication in Trial Segment Crossover

Started 0 56 56

Completed 0 (0.0) 9 (16.1) 9 (16.1)

Discontinued 0 (0.0) 30 (53.6) 30 (53.6)
Adverse Event 0 (0.0) 10 (17.9) 10 (17.9)
Clinical Progression 0 (0.0) 3 (5.4) 3 (5.4)
Complete Response 0 (0.0) 2 (3.6) 2 (3.6)
Physician Decision 0 (0.0) 1 (1.8) 1 (1.8)
Progressive Disease 0 (0.0) 14 (25.0) 14 (25.0)

Subjects Ongoing 0 (0.0) 17 (30.4) 17 (30.4)

Database Cutoff Date: 19FEB2020.

Table 16 Investigator’s choice of standard of care treatment

SOC
(N=143)

n (%)
FOLFIRI 16 11.2
FOLFIRI + bevacizumab 36 25.2
FOLFIRI + cetuximab 11 7.7
mFOLFOX6 11 7.7
mFOLFOX6 + bevacizumab 64 44.8
mFOLFOX6 + cetuximab 5 35
Database Cutoff Date: 19FEB2020
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Follow-up duration and extent of exposure

Median duration of follow-up at the time of data cut-off was 28.4 months (range: 0.2, 48.3
months) and 27.2 months (range: 0.8, 46.6 months) in the pembrolizumab and SOC groups,

respectively (Table 17). Treatment exposure is summarised in Table 18 and Table 20.

Table 17 Summary of follow-up duration

Follow-up duration
(months)"

Pembrolizumab
(N=153)

SOC
(N=154)

Total
(N=307)

Median (Range)
Mean (SD)

28.4 (0.2, 48.3)
25.1(13.4)

27.2 (0.8, 46.6)
23.5(12.5)

27.6 (0.2, 48.3)
24.3 (12.9)

 Follow-up duration is defined as the time from randomisation to the date of death or the database cutoff
date if the subject is still alive.
Database Cutoff Date: 19FEB2020

Table 18 Summary of treatment exposure

Pembrolizumab SOC
(N=153) (N=143)
Study Duration On-Therapy (months)
Mean 13.3 8.3
Median 11.1 5.7
SD 10.2 8.0
Range 0.0 to 30.6 0.1 to 39.6
Database Cutoff Date: 19FEB2020.
Table 19 Exposure duration (ASaT population)
Pembrolizumab SOC
(N=153) (N=143)
n (%) n (%)
Duration of
Exposure
> (0 months 153 (100.0) 143 (100.0)
>= | months 134 (87.6) 133 (93.0)
>= 2 months 122 (79.7) 114 (79.7)
>= 3 months 112 (73.2) 104 (72.7)
>= 6 months 96 (62.7) 65 (45.5)
>= 12 months 73 (47.7) 32 (22.4)
Each subject 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.
Database Cutoff Date: 19FEB2020
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Overall survival

In previously untreated participants with advanced MSI-H/dMMR CRC, pembrolizumab

provided a trend toward favourable OS compared with SOC.

e The HR for OS was 0.77 (95% CI: 0.54, 1.09; p=0.0694) (Table 20). The success criterion
for OS was not met when compared to the p-value boundary of 0.0053; however, a trend

toward improved survival for pembrolizumab was observed.

e Median OS was not reached (95% CI: not reached) in the pembrolizumab group versus
34.8 months (95% CI: 26.3, not reached) in the SOC group (Table 20).

e The KM curves demonstrate an increasingly pronounced separation, with the
pembrolizumab group reaching a plateau at approximately 35 months, indicating a
consistent and clinically meaningful long-term benefit with pembrolizumab (Figure 4 and
Table 21).

o Despite the high number of participants (59%) in the SOC group who received a PD-
1/PD-L1 inhibitor, after discontinuing initial study treatment, the KM curves for OS
demonstrated a clinically meaningful improvement in survival for the pembrolizumab
group (Figure 4).

Analyses by pre-specified subgroups, as shown in the forest plot in Figure 5, support the

consistency of the overall OS results across subgroups.
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No adjustment for SOC-arm treatment crossover

Table 20 Analysis of overall survival (ITT population)

Event Rate/ Median OS ¥ OS Rate at
Number of Person- 100 Person- (Months) Month 12 in % ¥
Treatment N Events (%) Months Months (95% CI) (95% CI)
Pembrolizumab 153 56 (36.6) 3794.5 1.5 NR (NR, NR) 77.8 (70.3, 83.6)
SOC 154 69 (44.8) 3430.2 2.0 34.8 (26.3, NR) 74.0 (66.2, 80.3)
Hazard Ratio* (95% CI)! p-Value®
Pembrolizumab vs. SOC 0.77 (0.54, 1.09) 0.0694

TFrom product-limit (Kaplan-Meier) method for censored data.

fBased on Cox regression model with Efron’s method of tie handling with treatment as a covariate.
$ One-sided p-value based on log-rank test.

NR = Not reached.

Database Cutoff Date: 19FEB2020.
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Figure 4 Kaplan-Meier estimates of overall survival (ITT population), database
cut-off date 19-FEB-2020
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Number of subjects at risk

Pembrolizumab 153 134 123 119 112 107 103 75 50 27 16 5 0
SOC 154 137 121 110 99 95 86 64 39 18 10 3 0

Table 21 Overall survival rate over time (ITT population)

Pembrolizumab SOC
(N=153) (N=154)
% (95% CI)f % (95% CI)f
Overall Survival rate at time point
6 months 83.0 (76.1, 88.1) 86.0 (79.4, 90.7)
9 months 79.7 (72.5, 85.3) 78.7 (71.3, 84.4)
12 months 77.8 (70.3, 83.6) 74.0 (66.2, 80.3)
18 months 71.2(63.4,77.7) 65.9(57.7,72.9)
24 months 68.0 (59.9, 74.7) 59.8 (51.5,67.2)
"From product-limit (Kaplan-Meier) method for censored data.
Database Cutoff Date: 19FEB2020.
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Figure 5 Analysis of overall survival by subgroup factors (ITT population),
based on Cox regression model with Efron's method of tie handling with
treatment as a covariate, database cut-off date: 19-FEB-2020
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SOC-arm treatment crossover adjustment

Sensitivity analyses of OS were also conducted with adjustment for crossover (i.e.
subsequent anti-PD-1/PD-L1 therapy use in the SOC group) using three models
recommended in NICE Decision Support Unit (DSU) Technical Support Document (TSD) 16:

Adjusting Survival Time Estimates in the Presence of Treatment Switching (32): the
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simplified 2-stage, the rank preserving structural failure time (RPSFT), and the inverse

probability of censoring weighting (IPCW) models.

Each of these sensitivity analyses suggest that subsequent anti-PD-1/PD-L1 therapy may
have impacted the primary OS results and show clinically meaningful improvement in OS in
favour of pembrolizumab. The results of these analyses are shown in the subsections below,

in summary:

e The analysis of OS adjusted for crossover using the simplified 2-stage model resulted in
an HR of 0.59 (95% CI: 0.30, 1.19) (Table 24).

e The analysis of OS adjusted via the RPSFT model resulted in an HR of 0.68 (95% CI:
0.40, 1.14) (shown in Appendix L).

e The analysis of OS adjusted the IPCW model resulted in an HR of 0.59 (95% CI: 0.32,
1.24) (shown in Appendix L).

Treatment crossover adjusted via the 2-stage simplified method

Patient disposition for Stage1:

In the KEYNOTE-177 study, 154 patients were randomised to the SOC arm of which 56
(36.4%) patients switched over to pembrolizumab monotherapy after discontinuation of the
protocol treatment (direct switchover). Besides the 56 patients who switched over to
pembrolizumab monotherapy within the by-protocol allowed switching-over scenario, another
35 patients switched, outside of this scenario, to other anti-PD1/PD-L1 therapy (indirect

switchover).

Therefore, of the 154 patients randomised to control arm, a total of 91 (59.1%) patients
switched over to pembrolizumab monotherapy or other anti-PD1/PD-L1 therapy (direct +
indirect switchover). Of these 91 patients who switched, 69 had disease progression hence
met the eligibility criteria for switch-over. In 63 control patients who did not switch to
pembrolizumab monotherapy or other anti-PD1/PD-L1 therapy, 18 patients had disease
progression and hence met the eligibility criteria for switching. Therefore, a total of 87 eligible
patients (69 switchers vs 18 non-switchers) were included in the first stage model to
estimate the acceleration factor. The breakdown of the disposition of the control group is

displayed in Figure 6.
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Figure 6 Breakdown of the disposition of the SOC arm of the KEYNOTE-177
study (ITT population)
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Figure 7 illustrates the probability of not receiving the pembrolizumab monotherapy or other
anti-PD1/PD-L1 therapy after disease progression using a Kaplan-Meier curve in the 69
patients who were eligible for switch-over and actually switched over. Approximately two
thirds of the patients switched over within 83 days after disease progression, with a median
time from disease progression until switching of 37 days. The two-stage method relies on the
assumption of no time-dependent confounding between disease progression and switch-
over. Although it took a bit longer time for some patients to switch-over, the bias was likely to

be small because the majority of switching occurred shortly after disease progression.
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Figure 7 Kaplan-Meier Curves of Time to Switch-over from Disease
Progression Switching Patients from Control arm eligible for switch-over to
Pembrolizumab 200 mg Q3W or Other Anti-PD1/PD-L1 Therapies

Crossover MK—3475 (F

Pembrolizumab) or other An

ti—-PD1/PD-L1 Therapies

Patient characteristics at baseline and at disease progression (secondary baseline) are

compared in switchers vs. non-switchers in Table 22. Notable difference (p-value <0.05) was

observed for geographic region (Asia vs Western Europe/North America vs Rest of the

World) and tumour size at time of progression.

Table 22 Characteristics of patients from SOC arm eligible for switch-over to

pembrolizumab 200 mg Q3W or other anti-PD1/PD-L1 therapies, comparison of

switchers vs. non-switchers, (Stage 1 model)

Study: 3475-177

Characteristic Switchers Non-Switchers p-value ¥
N=69 N=18 Switchers vs Non-Switchers

Age (Years)

Mean (SD) 58.8 (14.6) 62.5(11.0)

Median (Range) 61.0 (26.0-87.0) 66.5 (45.0-81.0) 0.3214
Gender

Male 31(44.9) 10 (55.6)

Female 38 (55.1) 8(44.4) 0.4211
Race

Asian 10 (14.5) 5(27.8)

Black or African American 2(2.9) 0(0.0)
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Study: 3475-177
Characteristic Switchers Non-Switchers p-value
N=69 N=18 Switchers vs Non-Switchers

White 54 (78.3) 11(61.1)

Other 3(4.3) 2(11.1) 0.2429
Geographic Region

Asia 10 (14.5) 5(27.8)

Rest of World 3(4.3) 3(16.7)

Western Europe/North 56 (81.2) 10 (55.6) 0.0424

America

BRAF Mutation Status

BRAF V600E 21(30.4) 6(33.3)

Wild type 32 (46.4) 7(38.9)

Other 16 (23.2) 5(27.8) 0.8429
KRAS/NRAS Status

BRAF/KRAS/NRAS all Wild 18 (26.1) 6(33.3)

type

KRAS or NRAS Mutant 17 (24.6) 3(16.7)

Other 34 (49.3) 9 (50.0) 0.6929
ECOG at Time of Progression

0 19 (27.5) 5(27.8)

1 50 (72.5) 13(72.2) 1.0000
Site of Primary Tumor

Left 14 (20.3) 4(22.2)

Right 53 (76.8) 13(72.2)

Other 2(2.9) 1(5.6) 0.6645
Metastases location

Hepatic 27 (39.1) 9 (50.0)

Other 42 (60.9) 9 (50.0) 0.4044
Time to Progression

Mean (SD) 237.0 (195.6) 219.2 (228.2)

Median (Range) 182.0 (30.0-869.0) 129.0 (58.0-940.0) 0.7405
Carcinoembryonic Antigen (CEA) at Time of Progression

Subjects with data 68 17

Mean (SD) 196.9 (970.0) 38.2(59.7)

Median (Range) 7.0 (0.5-7550.0) 12.5(0.5-205.4) 0.5040
Tumor size at Time of Progression

Mean (SD) 81.7 (66.8) 139.4 (114.4)

Median (Range) 62.8 (0.0-320.0) 86.7 (5.0-323.1) 0.0069
T Patients were eligible to switch if they had RECIST v1.1 documented progression per IRC.

¥ Two-sided p-values based on Chi-square or Fisher's exact test for categorical variables and t-test for continuous variables.
$ Secondary baseline defined as time of disease progression.

Database Cutoff Date: 19Feb2020.

Estimation of the acceleration factor in Stage 1:

The parametric survival model was fitted to the post progression survival of the 87 subjects
who had documented disease progression in the chemotherapy arm. Specifically, the Log-

normal distribution was fitted for the parametric model for the survival time post progression
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(AIC = 190.40). The model was adjusted for covariates as defined in the statistical analysis

plan and converged.

Parameter estimates of the full model are shown in Table 23. Switching factor (switch from
control to pembrolizumab or other anti-PD1/PD-L1 therapies versus no switch from control to
pembrolizumab or other anti-PD1/PD-L1 therapies), age, gender, BRAF mutation status, site
of primary tumour, ECOG at time of progression, time to progression and tumour size at time
of progression are significant covariates for evaluating time to survival after disease

progression in switchers vs. non-switchers (with a p-value <0.05 for these covariates).

Table 23 Parameter estimates - Stage 1 model (lognormal distribution),
patients from the SOC arm eligible for switch-over to pembrolizumab 200 mg
Q3W or other anti-PD1/PD-L1 therapies

Parameter Estimate Standard Error 95% CI p-value
Intercept 5.13 1.13 (2.92,7.34) <.001
Switching Factor (Switchers vs. Non-switchers) 1.40 0.37 (0.68,2.12) <.001
Age -0.03 0.01 (-0.05,-0.00) 0.043
Gender 1.09 0.35 (0.41,1.78) 0.002
Race - Asian 0.33 1.25 (-2.13,2.79) 0.794
Race - Black or African American -0.62 0.97 (-2.53,1.28) 0.521
Race - Other 0.78 0.62 (-0.43,2.00) 0.207
Region - Asia -0.66 1.20 (-3.00,1.68) 0.582
Region - Rest of World -0.87 0.61 (-2.07,0.33) 0.156
BRAF Mutation Status - BRAF V600E -0.44 0.64 (-1.70,0.81) 0.491
BRAF Mutation Status - Other -1.45 0.61 (-2.65,-0.26) 0.017
KRAS/NRAS Status - BRAF/KRAS/NRAS All -0.36 0.66 (-1.65,0.94) 0.589

Wild Type

KRAS/NRAS Status - KRAS or NRAS Mutant -0.16 0.55 (-1.24,0.92) 0.773
Site of Primary Tumor - Left -0.94 0.45 (-1.81,-0.06) 0.036
Site of Primary Tumor - Other -1.59 0.80 (-3.17,-0.02) 0.047
Metastases location -0.06 0.36 (-0.77,0.65) 0.869
ECOG at Time of Progression 0.98 0.45 (0.09,1.87) 0.031
Time to Progression 0.00 0.00 (0.00,0.00) 0.023
CEA at Time of Progression -0.00 0.00 (-0.00,0.00) 0.812
Tumor Size at Time of Progression ' -0.01 0.00 (-0.01,-0.00) 0.015
Convergence Statistics AlIC 190.40
#Lognormal parametric survival model for the control group using secondary baseline in time-to-event calculations and including

following covariates: Age , Gender (Male vs Female), Race (White vs. Asian vs. Black or African American vs. Other), Geographic
region (Asia vs. Rest of World vs. Western Europe/North America), BRAF Mutation Status (BRAF V600E vs. Other vs. Wild type),
KRAS/NRAS Status (KRAS and NRAS wild type vs. KRAS or NRAS mutant vs. Other ), ECOG Performance Status at Time of
Progression (0 vs 1), Site of Primary Tumor (Left vs Right vs Other), Metastases location (Hepatic vs Other), Carcinoembryonic
Antigen (CEA) at Time of Progression, Time to Progression and Tumor size at Time of Progression

$ Patients were eligible to switch if they had RECIST v1.1 documented progression per IRC.

Secondary baseline defined as time of disease progression.

Database Cutoff Date: 19Feb2020.

The estimated acceleration factor and its 95% CI are 4.047 (1.967, 8.327), as listed in Table
24. This acceleration factor is used to adjust the survival time of the 91 patients who
switched from control arm to pembrolizumab monotherapy or other anti-PD1/PD-L1
therapies, and the survival period after treatment switch is reduced by approximately 75.3%

as compared to the unadjusted observed data.
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Estimation of treatment effect:

Table 24 present the results of the analysis of OS adjusting for treatment switch from control
arm to pembrolizumab or other anti-PD1/PD-L1 therapies, including Kaplan-Meier estimates
of OS and estimation of treatment effect. No re-censoring to adjusted survival or censored

survival times is applied (primary approach).

Without re-censoring, the number of events in the control arm is the same in the adjusted
analysis as in the unadjusted ITT analysis (i.e., 69 events). The adjusted HR for OS is 0.59
(95% CI: 0.30, 1.19) for the pembrolizumab arm vs. the control arm. The two-sided p-value
is retained from the ITT analysis. Note that the estimated acceleration factor is relatively high
with a wide confidence interval. Therefore, the results from the two-stage analysis should be

interpreted cautiously.
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Table 24 Analysis of Overall Survival | Without Re-censoring, Comparison Pembrolizumab 200 mg Q3W versus

Chemotherapy, Adjusting for Treatment Switch to Pembrolizumab 200 mg Q3W or Other Anti-PD1/PD-L1 Therapies in
Control Arm Using 2-Stage Analysis, ITT Population

Event Rate/ Median OS' OS Rate at Pembrolizumab 200 mg vs. Control
Number of Person- 100 Person- (Months) Month 12 in %'
Treatment N Events (%) Months Months (%) (95% CI) (95% CI) Hazard Ratio® (95% CI)* p-Valuel p-Value
Control 154 69 (44.8) 3430.2 2.0 34.8(26.3,.) 74.0 (66.2, 80.3) - - -
Control, Adjusted’ 154 69 (44.8) 2389.1 2.9 23.5(16.6,.) 69.3 (61.1,76.1) --- - ---
Pembrolizumab 200 mg 153 56 (36.6) 3794.5 1.5 Not Reached (., .) 77.8 (70.3, 83.6) 0.59 (0.30, 1.19) 0.1399 0.1388
Stage 1 model "

Acceleration factortt
4.047 (1.967, 8.327)

¥ Controls eligible to cross-over to pembrolizumab 200 mg Q3W or Other Anti-PD1/PD-L1 Therapies, patients switching vs patients not
switching

' Survival times shrunk for the patients who crossed-over to Pembrolizumab 200 mg Q3W treatment or Other Anti-PD1/PD-L1 Therapies.
T From product-limit (Kaplan-Meier) method for censored data.

#Based on Cox regression model with treatment as a covariate. The 95% CI is derived by inflating the standard error of the log-hazard ratio to preserve the ITT p-value from the Cox model.
I Two-sided p-value based on Log-rank test, ITT population, analysis not adjusted for treatment switch.

" Two-sided p-value based on Cox model, ITT population, analysis not adjusted for treatment switch.

" Lognormal parametric survival model for the control group using secondary baseline in time-to-event calculations and including following covariates: Age, Race (White vs. Asian vs. Black or African
American vs. Other ), Gender (Male vs Female), Geographic region (Asia vs. Rest of World vs. Western Europe/North America), BRAF Mutation Status (BRAF V600E vs. Wild type vs. Other),
KRAS/NRAS Status (KRAS and NRAS wild type vs. KRAS or NRAS mutant vs. Other), ECOG performance status (0 vs.1), Site of primary tumour (Left vs Right vs Other), Metastases location
(Hepatic vs Other), Carcinoembryonic Antigen (CEA) at time of progression, Time to progression and Tumour size at time of progression.

$ Patients were eligible to switch if they had RECIST v1.1 documented progression per IRC.

¥ Acceleration factor used to shrink the survival time of control patients who crossed-over to Pembrolizumab 200 mg Q3W treatment or Other Anti-PD1/PD-L1 Therapies. The corresponding estimate
and the 95% CI are derived from Stage 1 Lognormal model.

Database Cutoff Date: 19Feb2020.
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Figure 8 Kaplan-Meier Curves of Overall Survival Adjusting for Treatment
Switch to Pembrolizumab 200 mg Q3W or Other Anti-PD1/PD-L1 Therapies in
Control Arm Using 2-stage Analysis, Without Re-censoring, ITT Population
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Selection of the most appropriate method for crossover adjustment

Based on the guidance given in NICE DSU TSD 16 (32) and the characteristics of the
KEYNOTE-177 study, adjustment via the simplified 2-stage method is likely to be the most

appropriate in this case:
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o The RPSFT method was designed primarily to address the issue of treatment non-
compliance in RCTs (and therefore less relevant in the context of the KEYNOTE-177
study) and is primarily limited by the “common treatment effect” assumption which
becomes invalid if patients who switch on to on a treatment part way through a trial
experience a different treatment effect compared to patients originally randomised to that
treatment group. Given that switching in the KEYNOTE-177 study is permitted only after
disease progression, at which time the capacity for a patient to benefit from subsequent
anti-PD-1/PD-L1 therapy is likely to be different compared to pre-progression, the
“‘common treatment effect” assumption is unlikely to be clinically plausible in this case and

consequently the RPSFT method is unlikely to be the most appropriate.
e The IPCW method represents a type of Marginal Structural Model that was originally

developed for use with observational data, and has “no unmeasured confounder” as a
key assumption (i.e. data must be available on all baseline and time-dependent
prognostic factors for mortality that independently predict informative censoring
[switching] and models of censoring risk must be correctly specified). This assumption is
particularly problematic in the context of KEYNOTE-177 as the RCT’s dataset is smaller
than observational datasets and some key predictors of treatment switching (e.g. patient
preference for switching) are not collected. Consequently, the IPCW method is also

unlikely to be the most appropriate method for the analysis of data from KEYNOTE-177.
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¢ In contrast, the simplified 2-stage model approach is particularly suitable for adjusting for
the type of treatment switching observed in KEYNOTE-177 and other oncology RCTs
when switching is only permitted soon after disease progression, i.e. a timepoint that can
be used as a secondary “baseline” under the assumption that all patients are at a similar
stage of disease at the point of disease progression (a reasonable assumption in the
context of the KEYNOTE-177 study design). Unlike the RPSFT method, the simple 2-
stage method does not require the “common treatment effect” assumption (which is
unlikely to be clinically plausible as described previously) as the initial step of this
approach involves estimating a treatment effect specifically for switchers. Furthermore,
during stage 1 of the s-stage method, the switch effect was estimated after adjustment for
other covariates — only subjects who did have a progression were considered in stage 1
and the switch effect was quantified by means of an acceleration factor. The estimated
post-progression treatment acceleration factor was 4.05 (95% CI: 1.97, 8.33). This point
estimate suggests that switching to pembrolizumab monotherapy or other anti-PD1/PD-
L1 therapy increases survival time by a large factor of 4.05. This large factor could
suggest that the assumption of no unmeasured confounders may not be met which

further supports the argument the RPSFT model is less likely to be appropriate.

It should be noted that the simplified 2-stage method of adjustment was also chosen as the
most appropriate and used as the base-case for two recent pembrolizumab NICE appraisals
(TA428 for treating PD-L1-positive non-small-cell lung cancer after chemotherapy and
TA519 for treating locally advanced or metastatic urothelial carcinoma after platinum-

containing chemotherapy).

It should also be noted that due to the very small sample size available for the analysis using
only those patients from the KEYNOTE-177 who did not receive bevacizumab (a
subgroup/sensitivity analysis shown in Appendix L), only adjustment via the RPSFT method

was possible.

Progression-free survival

A statistically significant and clinically meaningful improvement in PFS was observed in the

pembrolizumab group compared to the SOC group:
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e The HR for PFS was 0.60 (95% CI: 0.45, 0.80; p-value=0.0002) in favour of
pembrolizumab, representing a 40% reduction in the risk of disease progression or death

(Table 25). Pembrolizumab was superior to SOC compared to the p-value boundary of
0.0117.

e Median PFS was approximately double that of the SOC group: 16.5 months (95% CI: 5.4,
32.4) versus 8.2 months (95% CI: 6.1, 10.2) (Table 25).

o By KM estimation, the PFS rate at 6 months was similar in the pembrolizumab and SOC
groups but was higher in the pembrolizumab group at 12 months (55.3% vs 37.3%) and
24 months (48.3% vs 18.6%) (Table 26 and Figure 9).

e The KM curves for PFS demonstrate an increasingly pronounced separation with the
pembrolizumab group reaching a plateau around 40%, indicating a consistent and

clinically meaningful long-term benefit with pembrolizumab (Figure 9).

o Analyses of PFS by prespecified subgroups were generally consistent with the primary
findings, as shown in the forest plot, with all Cls overlapping the CI for the primary PFS
HR (Figure 10). These results should be interpreted with caution, as the study was not

powered to demonstrate improvement in subgroups.

Table 27 summarises event and censoring used in the analysis of PFS.
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Table 25 Analysis of progression-Free Survival (Primary Analysis) By Central Imaging Vendor per RECIST 1.1 (ITT
population)

Event Rate/ Median PFS f PFS Rate at
Number of Person- 100 Person- (Months) Month 12 in % *
Treatment N Events (%) Months Months (95% CI) (95% CI)
Pembrolizumab 153 82 (53.6) 2238.8 3.7 16.5 (5.4,32.4) 55.3 (47.0, 62.9)
SOC 154 113 (73.4) 1487.3 7.6 8.2(6.1,10.2) 37.3(29.0, 45.5)
Hazard Ratio? (95% CI)* p-Value?
Pembrolizumab vs. SOC 0.60 (0.45, 0.80) 0.0002
"From product-limit (Kaplan-Meier) method for censored data.
*Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate.
$ One-sided p-value based on log-rank test.
Database Cutoff Date: 19FEB2020.
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Figure 9 Kaplan-Meier estimates of progression-free survival by central
imaging vendor per RECIST 1.1 (ITT population), database cut-off date: 19-

FEB-2020
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Table 26 Progression-free survival rate over time by central imaging vendor

per RECIST 1.1 (ITT population)

Pembrolizumab SOC
(N=153) (N=154)
% (95% CI)f % (95% CI)f

Progression-Free Survival rate at time point

6 months
9 months
12 months
18 months
24 months

57.6 (49.3, 65.0)
56.8 (48.5, 64.3)
55.3 (47.0, 62.9)
49.1 (40.7, 57.0)
48.3 (39.9, 56.2)

59.7 (51.1, 67.3)
45.5(36.9, 53.7)
37.3 (29.0, 45.5)
26.7 (19.2, 34.7)
18.6 (12.1, 26.3)

T From product-limit (Kaplan-Meier) method for censored data.
Database Cutoff Date: 19FEB2020.
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Table 27 Summary of event and censoring description for progression-free
survival by central imaging vendor per RECIST 1.1 (ITT population)

Pembrolizumab SOC
(N=153) (N=154)

n (%) n (%)
Subjects with Events 82 (53.6) 113 (73.4)
Documented progression 65 (42.5) 86 (55.8)
Death 17 (11.1) 27 (17.5)
Subjects Censored 71 (46.4) 41 (26.6)
Curative-intent surgery 12 (7.8) 12 (7.8)
New anti-cancer therapy 5(3.3) 15(9.7)
Last radiologic assessment showing no progression 53 (34.6) 10 (6.5)
No adequate post-baseline imaging assessment 1(0.7) 4(2.6)

Database Cutoff Date: 19FEB2020.
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Figure 10 Analysis of progression-free survival by subgroup factors by central
imaging vendor per RECIST 1.1 (ITT population), based on Cox regression
model with Efron’'s method of tie handling with treatment as a covariate,
database cut-off date 19-FEB-2020

#event/N HR 95% ClI

Overall 195/307 0.60 (0.45, 0.80) —.—
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Rate of response

Pembrolizumab treatment provided a clinically meaningful improvement in ORR when
compared with SOC treatment at IA2. Comparing the ITT population in the pembrolizumab

group with the SOC group:
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e The overall response rate (ORR) as defined by BICR per RECIST 1.1 was higher: 43.8%
(95% CI: 35.8, 52.0) in the pembrolizumab group versus 33.1% (95% CI: 25.8, 41.1) in

the SOC group (Table 28).

e More participants achieved a complete response in the pembrolizumab group than in the
SOC group (11.1% vs 3.9%) (Table 29).

Table 28 Analysis of best overall response by central imaging vendor per
RECIST 1.1 (ITT population)

Difference in % vs. SOC
Treatment N Number of | Objective Response | Estimate (95% p-Value?
Objective Rate (%) (95% CI) Chf
Responses
Pembrolizumab 153 67 43.8 (35.8,52.0) |10.7 (-0.2,21.3) 0.0275
SOC 154 51 33.1 (25.8,41.1)

Only confirmed responses are included.
* Based on binomial exact confidence interval method.
"Based on Miettinen & Nurminen method.
1 One-sided p-value for testing HO: difference in % = 0 versus H1: difference in % > 0.
Database Cutoff Date: 19FEB2020.

Table 29 Summary of best overall response by central imaging vendor per
RECIST 1.1 (ITT population)

Response Evaluation Pembrolizumab SOC
(N=153) (N=154)

n % 95% CIT n % 95% CIT
Complete Response (CR) 17 11.1 (6.6,17.2) 6 3.9 (1.4,8.3)
Partial Response (PR) 50 32.7 (25.3,40.7) 45 29.2 (22.2,37.1)
Objective Response (CR+PR) 67 43.8 (35.8,52.0) 51 33.1 (25.8,41.1)
Stable Disease (SD) 32 20.9 (14.8,28.2) 65 422 (34.3,50.4)
Disease Control (CR+PR+SD) 99 64.7 (56.6, 72.3) 116 75.3 (67.7, 81.9)
Progressive Disease (PD) 45 29.4 (22.3,37.3) 19 12.3 (7.6, 18.6)
Not Evaluable 3 2.0 (0.4,5.6) 2 1.3 (0.2, 4.0)
No Assessment 6 3.9 (1.5, 8.3) 17 11.0 (6.6, 17.1)

Only confirmed responses are included.
"Based on binomial exact confidence interval method.
No Assessment: subject had no post-baseline imaging.
Database Cutoff Date: 19FEB2020.

Time to response and duration of response

For the pembrolizumab group and SOC group:

e Median time to response was similar (2.2 months vs 2.1 months) (Table 30).

e Median response duration was not reached (range: 2.3+-41.4+ months) in the
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pembrolizumab group and was 10.6 months (range: 2.8-37.5+ months) in the SOC group
(Table 30).

e The proportion of participants with a DOR 212 months (85.1% vs 43.8%) and 224 months
(82.6% vs 35.3%) was >2-fold higher in the pembrolizumab group than in the SOC group

(Table 30).

¢ In the pembrolizumab group, the plateau in the KM curve after 24 months suggests that

participants were still responding after discontinuing treatment after the maximum 24

months of pembrolizumab treatment per protocol (Table 31 and Figure 11).

Table 30 Summary of time to response and duration of response in subjects
with confirmed response by central imaging vendor per RECIST 1.1 (ITT

population)
Pembrolizumab SOC
(N=153) (N=154)
Number of subjects with response’ 67 51
Time to Response (months)
Mean (SD) 4.0 (3.7) 3.6 (4.1)
Median (Range) 2.2 (1.8-18.8) 2.1(1.7-24.9)

Response Duration* (months)

Median (Range) NR (2.3+-41.4+) 10.6 (2.8 - 37.5+)
Number (%?) of Subjects with Extended Response Duration:

>6 months 61 (96.9) 43 (87.9)

>9 months 55(91.9) 27 (59.9)

>12 months 50 (85.1) 19 (43.8)

>18 months 45 (85.1) 11(35.3)

>24 months 29 (82.6) 9(35.3)

! From product-limit (Kaplan-Meier) method for censored data.

NR = Not Reached.
Database Cutoff Date: 19FEB2020.

Includes subjects with confirmed complete response or partial response.

"+" indicates there is no progressive disease by the time of last disease assessment.

Table 31 Summary of response outcome in subjects with confirmed response
by central imaging vendor per RECIST 1.1 (ITT population)

Pembrolizumab SOC
(N=153) (N=154)
Number of Subjects with Response’ 67 51
Subjects Who Progressed or Died* (%) 13 (19.4) 32 (62.7)
Range of DOR (months) 3.3t027.0 2.8t028.8
Censored Subjects (%) 54 (80.6) 19 (37.3)
Subjects who received oncologic surgery with curative intent 8 (11.9) 2(3.9)
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Pembrolizumab SOC
(N=153) (N=154)
Subjects who missed 2 or more consecutive disease assessments 3(4.5) 1(2.0)
Subjects who started new anti-cancer treatment 1(1.5) 6(11.8)
Subjects who were lost to follow-up 0(0.0) 0(0.0)
Subjects whose last adequate assessment was > 5 months prior to 4 (6.0) 1(2.0)
data cutoff date
Ongoing response’ 38 (56.7) 9 (17.6)
>6 months 38 (56.7) 9(17.6)
>9 months 38 (56.7) 8 (15.7)
>12 months 38 (56.7) 8 (15.7)
>18 months 34 (50.7) 8 (15.7)
>24 months 24 (35.8) 6(11.8)
Range of DOR (months) 15.7+ to 41.4+ 6.2+ to 37.5+

assessments.

assessment was <5 months prior to data cutoff date.

included in the censoring criterion that occurred earliest.

Database Cutoff Date: 19FEB2020.

"Includes subjects with a confirmed complete response or partial response.

'+' indicates there was no progressive disease by the time of last disease assessment.

! Includes subjects who progressed or died without previously missing 2 or more consecutive disease

$ Includes subjects who are alive, have not progressed, have not received oncologic surgery with curative
intent, have not initiated new anti-cancer treatment, are not lost to follow-up, and whose last disease

For censored subjects who met multiple criteria for censoring and do not have ongoing response, subjects are
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Figure 11 Kaplan-Meier estimates of duration of response in subjects with
confirmed response by central imaging vendor per RECIST 1.1 (ITT population)
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Progression-free survival 2

Progression-free survival 2 (PFS2) results are provided in Appendix L.
Health-related quality of life

EORTC QLQ-C30 and EORTC QLQ-C29
EORTC QLQ-C30 and EORTC QLQ-C29 results are provided in Appendix L.

EQ-5D

For the EQ-5D utility score, the mean change from baseline to Week 18 showed
improvement (LS mean = 0.04 points [95% CI: 0.00, 0.08]) in the pembrolizumab group, and
a decline (LS mean = -0.01 points [95% CI: -0.05, 0.02]) in the SOC group, although the
difference was not clinically meaningful (difference in LS means = 0.05; 95% CI: 0.00, 0.10;

two-sided nominal p=0.0311, not adjusted for multiplicity) (Table 32).

Baseline EQ-5D VAS and utility scores were similar between treatment groups. At

prespecified Week 18, the mean change from baseline in the EQ-5D VAS score showed
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improvement (LS mean = 4.50 points [95% CI: 1.16, 7.83]) in the pembrolizumab group, and
a decline (LS mean = -2.88 points [95% CI: -6.46, 0.69]) in the SOC group. The difference in
LS means between pembrolizumab and the SOC group at Week 18 was 7.38 points (95%
Cl: 2.82, 11.93; two-sided nominal p=0.0016, not adjusted for multiplicity) (Table 33).
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EQ-5D Utility Score

Table 32 Analysis of change from baseline in EQ-5D Utility Score at Week 18 (FAS population)

Baseline Week 18 Change from Baseline at Week 18
Treatment N Mean (SD) N Mean (SD) N LS Mean ( 95% CI)f
Pembrolizumab 142 0.77 (0.195) 102 0.84 (0.175) 151 0.04 ( 0.00, 0.08)
SOC 133 0.75(0.197) 82 0.77 (0.199) 141 -0.01 (-0.05, 0.02)
Pairwise Comparison Difference in LS Means p-Value
(95% CI)
Pembrolizumab vs. SOC 0.05 ( 0.00, 0.10) 0.0311

P-value is based on two-sided test.
Database Cutoff Date: 19FEB2020.

T Based on cLDA model with the PRO scores as the response variable, and treatment by study visit interaction as covariates.
For baseline and Week 18, N is the number of subjects in each treatment group with non-missing assessments at the specific time point; for change from
baseline, N is the number of subjects in the analysis population in each treatment group.

EQ-5D VAS

Table 33 Analysis of change from baseline in EQ-5D VAS at Week 18 (FAS population)

Baseline Week 18 Change from Baseline at Week 18
Treatment N Mean (SD) N Mean (SD) N LS Mean ( 95% CDf
Pembrolizumab 142 70.12 (18.862) 102 76.86 (17.916) 151 4.50 ( 1.16, 7.83)
SOC 133 70.83 (19.788) 82 70.76 (18.198) 141 -2.88 (-6.46, 0.69)

Pairwise Comparison Difference in LS Means p-Value
(195% CI)
Pembrolizumab vs. SOC 7.38 ( 2.82,11.93) 0.0016
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Baseline Week 18 Change from Baseline at Week 18
Treatment N Mean (SD) N Mean (SD) N LS Mean ( 95% CI)f
" Based on cLDA model with the PRO scores as the response variable, and treatment by study visit interaction as covariates.

For baseline and Week 18, N is the number of subjects in each treatment group with non-missing assessments at the specific time point; for change from
baseline, N is the number of subjects in the analysis population in each treatment group.

P-value is based on two-sided test.
Database Cutoff Date: 19FEB2020.
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B.2.7 Subgroup analysis

To determine whether the treatment effect was consistent across various subgroups, the
between-group treatment effect (with a nominal 95% ClI) for the two primary endpoints (OS
and PFS) are estimated and plotted within each category of the following classification

variables:

o Age category (<70 years vs. >70 years).

e Geographic region (Asia vs. Western Europe/North America vs. Rest of World).
e Hepatic or pulmonary metastases vs other metastases.

e Recurrent vs newly diagnosed stage IV CRC.

¢ BRAF wild-type vs. BRAF V600E.

e Site of primary tumour (right vs. left).

e Surgical vs non-surgical subjects, where surgical patients are those who have surgery

with curative intent.

The results of the subgroup analyses are shown in section B.2.6 in Figure 5 and Figure 10.

Additionally, results from the KEYNOTE-177 study are presented for the subpopulation of
patients excluding those who were chosen to receive to a bevacizumab-containing regimen
prior to randomisation, for brevity this population is described as the population excluding
patients who received bevacizumab, ITT-minus-bevacizumab, or “ITT-bevacizumab”
population in this submission. The chemotherapy regimen to be given to any patient if they
were randomised to the SOC arm was chosen before randomisation occurred, as part of the
study protocol as described in section B.2.3. Data are presented for this specific
subpopulation as KEYNOTE-177 study is a global study that included a high proportion of
patients who were treated with bevacizumab-containing regimens in the SOC arm, however
bevacizumab is not reimbursed for this indication in the NHS and so is not used in standard
clinical practice in the UK. In order to make the data presentation more logical and
documents easier to navigate, the data for this subpopulation is shown in Appendix F for

safety results, Appendix L for clinical efficacy results, and Appendix M for NMA results.

B.2.8 Meta-analysis

Pooling of study data via pair-wise meta-analysis was not performed because the
KEYNOTE-177 trial is the only trial that compared pembrolizumab to comparators in the

population of interest.
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B.2.9 Indirect and mixed treatment comparisons

Full details of the methodology for the network meta-analyses (NMAs) used are provided in
Appendix D. The same SLR used to identify and select relevant studies with direct clinical
evidence (described in section B.2.1) was used to identify studies with data that could be

used as inputs in the NMAs, the inclusion criteria for this SLR is summarised in Table 34.

Table 34 PICOS criteria to identify trials for the SLR

Criteria Inclusion criteria Exclusion criteria

Population e Previously untreated adult patients | e Patients who have received prior
with unresectable or metastatic, systemic therapy for stage IV CRC.
microsatellite instability-high (MSI- Subjects may have received prior
H) or mismatch repair deficient adjuvant chemotherapy for CRC as
(dMMR) CRC long as it was completed at least 6

months prior to randomisation
e Patients under age 18 years

Interventions | ¢ FOLFOX or mFOLFOX6

e FOLFOX or mFOLFOX6 +
cetuximab

e FOLFIRI + cetuximab

e FOLFIRI

e Capecitabine + oxaliplatin
(XELOX/CAPOX)

e Capecitabine

e Panitumumab + FOLFOX or

mFOLFOX6 (RAS wild-type
patients)

e Panitumumab + FOLFIRI (RAS
wild-type patients)

Comparators | e Placebo or best supportive care N/A
e Any intervention of interest

e Any treatment that facilitates an
indirect comparison

Outcomes e Overall survival (OS) N/A
e Progression-free survival (PFS)
e Duration of response (DOR)

e Surgical conversion rate

e Time to second objective disease
progression (PFS2)

e Objective response rate (ORR)

e Drug-related adverse events (AE)
210%

e Grade 3-5 AE (all, drug-related)
e Discontinuation due to AE (DAE)
e Serious AE (SAE)
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Criteria Inclusion criteria Exclusion criteria
e Patient reported outcomes (PRO)
(e.g. EQ-5D, EORTC QLQ-C30,
EORTC QLQ-Cr29)
Time ¢ No time restriction N/A
Study e Randomised clinical trials Prospective and retrospective cohort
design « Controlled clinical trials studies
e Non-randomised clinical trials, Case-control studies
including single arm prospective Cross-sectional studies
interventional trials e Case reports and case series
Other e Only studies published in English

Pembrolizumab versus relevant comparators (using the KEYNOTE-177 ITT

population)

Overall survival

OS was reported in all 5 trials eligible for inclusion in the base case analysis; these
evaluated four interventions (pembrolizumab, CAPOX, mFOLFOX + panitumumab and
SOC). While the SLR sought to identify studies meeting the inclusion criteria that would
allow a comparison versus FOLFIRI + panitumumab (Table 34), no such studies were found.
The networks of evidence for both constant and time-varying HR analyses are shown in

Figure 12.

In order to allow estimated relative treatment effects to vary over time, an analysis was done
using extracted KM curves. The best-fitting time-varying HR models are determined by the
lowest DIC as seen in Table 35. Employing fixed-effects, the best-fitting model (as
determined by the lowest DIC) was the 2nd order FP model with p1=0, p2=1. The HRs for
competing interventions of interest versus. SOC for the best-fitting model are presented in
Figure 13 and was accompanied by HRs at selected time points (Table 36) and by basic
parameter estimates shown in Table 37. The results show that pembrolizumab is associated
with statistically significantly better OS than CAPOX and SOC from month 12 and better than
panitumumab + FOLFOX from month 24.

Analyses were also performed that adjusted for treatment crossover (post-study switch-over
of control arm patients to immune checkpoint inhibitor) via the 2-stage method, these are
shown in Figure 14, Table 38, Table 39, and Table 40. These results show that
pembrolizumab is associated with statistically significantly better OS than CAPOX and SOC

from month 8 and better than panitumumab + FOLFOX from month 12.
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Network of evidence for indirect treatment comparison

Figure 12 Network of evidence for overall survival
XELOX

o

NO16966
Porschen 2007
TREE-1

(m)FOLFOX or FOLFIRI
+- Cet (SOC)

(m)FOLFOX + Pan

Notes:

« Assumes equivalence of (m)FOLFOX and FOLFIRI

* Pan = Panitumumab, Cet = Cetuximab, XELOX = Capecitabine + Oxaliplatin
* blue represent RAS wild-type patients

Note: XELOX = CAPOX

Time-varying hazards ratios analysis - no adjustment for treatment crossover

Model fit estimates for fixed-effects network meta-analysis with parametric survival

models

Table 35 Model fit estimates for fixed-effects network meta-analysis with

parametric survival models for overall survival; ITT population

Model

DIC

Weibull (1st order FP with p=0); treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

Gompertz (1st order FP with p=1); treatment effects on 1 scale (d0) and 1
shape parameter (d1)

2nd order FP with p1=0, p2=0; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

2nd order FP with p1=0, p2=1; treatment effects on 1 scale (d0) and 1
shape parameter (d1)

2nd order FP with p1=1, p2=0; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

2nd order FP with p1=1, p2=1; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

-
A-8-8-8 =8¢

41444
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Network meta-analysis results using the best fitting model

Figure 13 Estimated hazard ratios of overall-free survival; treatment hazard
ratio over time relative to pembrolizumab (2" order FP model; p1=0, p2=1);
fixed effects analysis, ITT population

Table 36 Time-varying hazard ratios at select follow-up times for competing
interventions versus pembrolizumab (2nd order FP model (p1=0 p2=1)); fixed
effects analysis, ITT population

Months HR versus. Pembrolizumab (95% Crl)
CAPOX Panitumumab + FOLFOX SOC

12
16
20
24
28
32
36
40
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Table 37 Basic parameter estimates of 2nd order FP model (p1=0, p2=1); fixed
effects analysis, ITT population; pembrolizumab as reference treatment

d0 estimate | d0 variance | d1 estimate | d1 variance | correlation
Pembrolizumab Reference Reference
Panitumumab + FOLFOX [ [ [ [ ] [ ]
CAPOX I I I I I
SOC I ] ] H |

Time-varying hazards ratios analysis - treatment crossover adjusted for using the 2-

stage method

Model fit estimates for fixed-effects network meta-analysis with parametric survival

models

Table 38 Model fit estimates for fixed-effects network meta-analysis with
parametric survival models for overall survival; Crossover adjusted (2-stage

model)

Model

Dbar

parameter (d1)

Weibull (1st order FP with p=0); treatment effects on 1 scale (d0) and 1 shape

shape parameter (d1)

Gompertz (1st order FP with p=1); treatment effects on 1 scale (d0) and 1

parameter (d1)

2nd order FP with p1=0, p2=0; treatment effects on 1 scale (d0) and 1 shape

shape parameter (d1)

2nd order FP with p1=0, p2=1; treatment effects on 1 scale (d0) and 1

parameter (d1)

2nd order FP with p1=1, p2=0; treatment effects on 1 scale (d0) and 1 shape

parameter (d1)

2nd order FP with p1=1, p2=1; treatment effects on 1 scale (d0) and 1 shape

11111010

DIC

Lk

TTE 110
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Network meta-analysis results using the best fitting model

Figure 14 Estimated hazard ratios of overall-free survival; treatment hazard
ratio over time relative to Pembrolizumab (2" order FP model; p1=0, p2=1);
Crossover adjusted (2-stage model)

Table 39 Time-varying hazard ratios at select follow-up times for competing
interventions versus Pembrolizumab (2nd order FP model (p1=0 p2=1));
Crossover adjusted (2-stage model)

Months HR versus. Pembrolizumab (95% Crl)
CAPOX Panitumumab + FOLFOX SOC

12
16
20
24
28
32
36
40
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Table 40 Basic parameter estimates of 2nd order FP model (p1=0, p2=1);
Crossover adjusted (2-stage model); Pembrolizumab as reference treatment

d0 estimate | d0 variance | d1 estimate | d1 variance | correlation
Pembrolizumab Reference Reference
Panitumumab + FOLFOX [ [ [ [ ] [ ]
CAPOX I I I I I
soc [ ] [ ] ] N N

Progression-free survival

PFS was reported in 3 trials eligible for inclusion in the base case analysis; these evaluated
4 interventions (pembrolizumab, CAPOX, mFOLFOX + panitumumab, and SOC). The

network of evidence for both constant and time-varying HR analyses are shown in Figure 17.

In order to allow estimated relative treatment effects to vary over time, an analysis was done
using extracted KM curves. The best-fitting time-varying HR models are determined by the
lowest DIC as seen in Table 41. Employing fixed-effects, the best-fitting model (as
determined by the lowest DIC) was the 2nd order FP model with p1=0, p2=1. The HRs for
competing interventions of interest versus SOC for the best-fitting model was presented in
and are accompanied by HRs at selected time points (Figure 16 and Table 42) and by basic
parameter estimates shown in Table 43. These results show that pembrolizumab is
associated with statistically significantly better PFS than CAPOX from month 4 and better
than SOC and panitumumab + FOLFOX from month 8.

Network of evidence for indirect treatment comparison

Figure 15 Network of evidence for progression-free survival
XELOX

/.

Porschen 2007

(m)FOLFOX or FOLFIRI
+- Cet (SOC)

(m)FOLFOX + Pan

Note: XELOX = CAPOX
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Time-varying hazards ratios analysis

Model fit estimates for fixed-effects network meta-analysis with parametric survival

model

Table 41 Model fit estimates for fixed-effects network meta-analysis with
parametric survival models for progression-free survival; ITT population

Model

Dbar DIC

Weibull (1st order FP with p=0); treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

Gompertz (1st order FP with p=1); treatment effects on 1 scale (d0) and 1
shape parameter (d1)

2nd order FP with p1=0, p2=0; treatment effects on 1 scale (d0) and 1
shape parameter (d1)

2nd order FP with p1=0, p2=1; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

2nd order FP with p1=1, p2=0; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

2nd order FP with p1=1, p2=1; treatment effects on 1 scale (d0) and 1 shape
parameter (d1)

1010 1114
--8-u-u-u-u:
144 14
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Network meta-analysis results using the best fitting model

Figure 16 Estimated hazard ratios of progression-free survival; treatment
hazard ratio over time relative to pembrolizumab (2nd order FP model; p1=0,
p2=0); ITT population

Table 42 Time-varying hazard ratios at select follow-up times for competing
interventions versus pembrolizumab (2nd order FP model (p1=0 p2=0));
progression-free survival; ITT population

Months HR versus. Pembrolizumab (95% Crl)
CAPOX Panitumumab + FOLFOX SOC

12
16
20
24
28
32
36
40
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Table 43 Basic parameter estimates of 2nd order FP model (p1=0, p2=0);
progression-free survival; ITT population; pembrolizumab as reference
treatment

d0 estimate | dO variance | d1 estimate | d1 variance | correlation

Pembrolizumab Reference Reference

Panitumumab + FOLFOX

CAPOX

SOC

Uncertainties in the indirect and mixed treatment comparisons

Given the limited evidence base identified in the SLR and following the comprehensive
feasibility assessment for NMA (as detailed in Appendix D), some key assumptions needed

to be made in order to build the NMA network and conduct these analyses:

1. Applicability of treatment effects estimates in mCRC patients to MSI-H/dAMMR m
CRC patients: Of the trials identified in the SLR and included in the NMAs, only the
KEYNOTE-177 study was conducted in MSI-H/dMMR patients or reported outcomes
for a subset of MSI-H/dMMR patients (described in greater detail in Appendix D).
Consequently, it was not possible to conduct NMAs using data purely from MSI-
H/dMMR patients.

It is unknown whether the assumption that treatment effects estimates in mCRC
patients are the same as in MSI-H/dMMR mCRC holds since there are currently few
clinical studies evaluating efficacy and safety of treatments in MSI-H/dMMR patients
and general mCRC patients. Indeed, published meta-analyses to date suggest there
may be unfavourable prognosis for the MSI-H/dMMR patients, though the extent of
treatment effect modification is unclear for treatments other than pembrolizumab (20,
33). In order to construct a network and make requested comparisons to SOC
regimens, the assumption that relative treatment effects do not differ between MSI-
H/dMMR mCRC patients and general mCRC patients needed to be made. It should
be noted that by using this assumption, the results of the NMAs are likely to be
conservative/underestimate the relative effectiveness of pembrolizumab versus

comparator regimens (this is discussed in more detail in section B.2.13).

2. Equivalence of FOLFOX to FOLFIRI: Colucci and colleagues and the GERCOR
study both compared FOLFOX to FOLFIRI in a trial setting; the regimens were found

to be non-differentiable in terms of efficacy and safety (34, 35). Additional large scale
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cross-sectional studies and cost-effective analyses also showed the similarity
between FOLFOX and FOLIRI in terms of survival, cost and benefits (22, 36, 37).

3. Equivalence of different FOLFOX regimens: FOLFOX4 and mFOLFOXG6 are the two
most widely used FOLFOX regimens, where mFOLFOXG6 is generally preferred by
physicians because of its convenience and improved safety profile (38, 39). While no
clinical trial has directly compared FOLFOX4 with mFOLFOX®6, several studies have

concluded the similarity between these two regimens (40, 41).

4. Lack of effect of adding cetuximab to FOLFOX/FOLFIRI: Results for KEYNOTE-177
were not available for just patients receiving FOLFOX/FOLFIRI; these were
combined with the patients receiving FOLFOX/FOLFIRI + cetuximab to form the SOC
arm. The addition of cetuximab to FOLFIRI or FOLFOX was studied in CRYSTAL
and OPUS (42, 43). There was evidence of an advantage in terms of PFS in
unselected and KRAS wildtype patients in CRYSTAL trial receiving cetuximab. In
OPUS, there was no difference in response rate or PFS between patients receiving
cetuximab+FOLFOX4 vs FOLFOX4 alone, but an advantage in KRAS wildtype
patients. Therefore, caution should be taken in interpreting results that include

cetuximab in the SOC arm, particularly for KRAS wildtype patients.

5. Lack of effect modification in KRAS patients for interventions other than
panitumumab: A systematic review found that while KRAS was an effect modifier for
patients receiving anti-EGFR treatment, there was no evidence of effect modification
on chemotherapy regimens (44). Within KEYNOTE-177, however, KRAS wildtype
patients on pembrolizumab had significantly improved PFS vs SOC (HR 0.44, 95%
Cl1 0.29-0.67), while KRAS mutant patients on pembrolizumab showed evidence of
worse PFS than those on SOC (HR 1.19, 95% CI 0.68-2.07). This indicates that

conclusions concerning KRAS patients should be regarded with caution.

Additionally, sensitivity analyses have been performed to explore the effect of several factors
on the results of the NMAs (the details and results of these sensitivity analyses are shown in
Appendix M):

e Using only data from the KEYNOTE-177 study from those patients who did not receive
bevacizumab: As noted previously, the KEYNOTE-177 study was a global study and
included a large proportion of patients who were treated with bevacizumab in the
comparator arm. As bevacizumab is not reimbursed for use in this indication on the NHS,

sensitivity analyses have been conducted to explore the effect excluding those patients
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who were chosen to receive a bevacizumab-containing regimen prior to randomisation.
The chemotherapy regimen to be given to any patient if they were randomised to the
SOC arm was chosen before randomisation occurred, as part of the study protocol as
described in Document B section B.2.3. It should be noted that analyses using this
population are less robust than those performed using the whole KEYNOTE-177
population due to the much smaller sample size (i.e. 99 patients compared to 307

patients in the total population).

e Random effects analyses for overall survival: For the analyses of overall survival, three
different studies assessed the comparison of SOC versus CAPOX in the comparison
network (NO16966, Porschen 2007, and TREE-1, as shown in Figure 12), which raises
the possibility that the observed estimates of treatment effect for this particular
comparison in the network can vary across studies because of real differences in the
treatment effect in each study as well as sampling variability, which is a factor that would

be taken into account of in random effects analysis but not in fixed effects analysis.

e Hazard ratios assuming time-constant hazards for both OS and PFS: Both constant and
time-varying hazard ratio analyses were performed because some of the Kaplan-Meier
curves crossed, which indicates that the proportional hazards assumption may have been
violated. Additionally, within-trial violations of the proportional hazards assumption for OS
were found in TREE-1 (which assessed CAPOX versus FOLFOX) by conducting the
Grambsch and Therneau test based on the weighted residuals and Schoenfeld residuals
(shown in Appendix D at the of section D1.1). Visual assessment (curves are non-
parallel) and p-values (p < 0.05) of the Grambsch and Therneau test for proportional
hazards in TREE-1 indicated these interventions violated the proportional hazards
assumption. Visual assessment of the Schoenfeld residuals was also assessed, which
showed non-flat lines that were not centred on 0, indicating the proportional hazards’
assumption for these interventions in TREE-1, were violated. Based on violations of the
proportional hazards assumption for these interventions, it may be inferred that violations
of the proportional hazards assumption will still hold in the NMA. Similar observations are

made for PFS (also shown in Appendix D at the of section D1.1).
e Time-varying HR NMA analyses using the Weibull model instead of the best-fitting

fractional polynomial model: Results using the simpler 1st-order Weibull model are also
presented in addition to the more complex and better fitting 2"-order fractional polynomial
model. This set of sensitivity analyses were conducted to assess whether the better fitting

2nd-order fractional polynomial models “over-fit’ the data. The results from the 1st-order
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Weibull models were chosen to be presented instead of the 15-order Gompertz models as

the Weibull models consistently fit better than the Gompertz models in terms of DIC.

o Different adjustments for treatment crossover (post-study switch-over of control arm
patients to immune checkpoint inhibitor) for the analyses of overall survival. Network
meta-analyses have been conducted using OS results from the KEYNOTE-177 trial that
had been adjusted for treatment switching via the RPSFT and IPCW methods as well via

the 2-stage method.

Additionally, NMA results presented with SOC as the reference treatment are shown in

Appendix M as these results are used in the cost-effectiveness model.

B.2.10 Adverse reactions

A summary of the adverse events (AEs) data from the KEYNOTE-177 study are provided in

this section. Full details of the adverse events from this study are provided in Appendix F.

Pembrolizumab versus SOC (ITT population) data from the KEYNOTE-177
study

Summary of adverse events

The median duration of exposure was longer in the pembrolizumab group (11.1 months)
compared with the SOC group (5.7 months) (Table 18). A greater proportion of participants
in the pembrolizumab group were on therapy after 12 months when compared with the SOC
group (47.7% vs 22.4%) (Table 19). The longer duration of exposure in the pembrolizumab
group resulted in a longer time frame for collection of AEs relative to the SOC group, which

should be considered in interpreting the results of the safety analyses.

Overall, pembrolizumab treatment was generally well-tolerated when compared to SOC
treatment. In particular, participants in the pembrolizumab group had a lower frequency of
drug-related AEs (79.7% vs 98.6%), Grade 3 to 5 AEs (56.2% vs 77.6%), drug-related
Grade 3 to 5 AEs (21.6% vs 65.7%), serious adverse events (SAEs) (40.5% vs 52.4%), and
drug-related SAEs (16.3% vs 28.7%) (Table 44). In the pembrolizumab group and the SOC
group, 6 participants (3.9%) and 7 participants (4.9%) experienced an AE resulting in death.
The pembrolizumab group had a similar proportion of participants who experienced an AE

resulting in treatment discontinuation (13.7% vs 11.9%).

When adjusted for exposure, the rates of drug-related AEs, Grade 3 to 5 AEs, drug-related
Grade 3 to 5 AEs, SAEs, and drug-related SAEs remained lower in the pembrolizumab

group when compared with the SOC group (Table 45).
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The results of analysis of between-treatment comparisons in adverse events sorted by the

risk difference between the pembrolizumab and SOC arms is summarised in Figure 17.

Table 44 Adverse Event Summary, (ASaT Population)

Pembrolizumab SOC
n (%) n (%)
Subjects in population 153 143
with one or more adverse events 149 (97.4) 142 (99.3)
with no adverse event 4 (2.6) 1 (0.7)
with drug-related” adverse events 122 (79.7) 141 (98.6)
with toxicity grade 3-5 adverse events 86 (56.2) 111 (77.6)
with toxicity grade 3-5 drug-related adverse 33 (21.6) 94 (65.7)
events
with serious adverse events 62 (40.5) 75 (52.4)
with serious drug-related adverse events 25 (16.3) 41 (28.7)
who died 6 (3.9) 7 (4.9)
who died due to a drug-related adverse event 0 (0.0) 1 (0.7)
discontinued* drug due to an adverse event 21 (13.7) 17 (11.9)
discontinued* drug due to a drug-related adverse 15 (9.8) 8 (5.6)
event
discontinued* drug due to a serious adverse event 12 (7.8) 13 9.1)
discontinued* drug due to a serious drug-related 7 (4.6) 5 (3.5)
adverse event
¥ Determined by the investigator to be related to the drug.
£ All study medications withdrawn.
Grades are based on NCI CTCAE version 4.03.
MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm progression" and "Disease
progression" not related to the drug are excluded.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.
Database Cutoff Date: 19FEB2020.

Table 45 Exposure-Adjusted Adverse Event Summary, (Including Multiple
Occurrences of Events), (ASaT Population)

Event Count and Rate (Events/100 person-months)?
Pembrolizumab SOC

Number of Subjects exposed 153 143

Total exposure* in person-months 2176.02 1319.39

Total events (rate)
adverse events 2,298 (105.6) 3,308 (250.7)
drug-related’ adverse events 671 (30.8) 2,021 (153.2)
toxicity grade 3-5 adverse events 227 (10.4) 380 (28.8)
toxicity grade 3-5 drug-related adverse events 50 (2.3) 219 (16.6)
serious adverse events 115 (5.3) 148 (11.2)
serious drug-related adverse events 30 (1.4) 55 (4.2)
adverse events leading to death 6 (0.3) 7 (0.5)
drug-related adverse events leading to death 0 (0.0) 1 (0.1)
adverse events resulting in drug discontinuation” 21 (1.0) 18 (1.4)
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Event Count and Rate (Events/100 person-months)’
Pembrolizumab SOC

drug-related adverse events resulting in drug 15 (0.7) 9 (0.7)
discontinuation”

serious adverse events resulting in drug 12 (0.6) 13 (1.0)
discontinuation”

serious drug-related adverse events resulting in 7 (0.3) 5 (0.4)
drug discontinuation”

T Event rate per 100 person-months of exposure = event count *100/person-months of exposure.

! Drug exposure is calculated as min(last dose date+30, Cutoff Date) — first dose date +1, and converted
to months.

$ Determined by the investigator to be related to the drug.
* All study medications withdrawn.

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

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.

Grades are based on NCI CTCAE version 4.03.
Database Cutoff Date: 19FEB2020.
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Figure 17 Between-Treatment Comparisons in Adverse Events, (Incidence >=

10% in One or More Treatment Groups), Sorted by Risk Difference, (ASaT
Population), Pembrolizumab (N=153) vs. SOC (N=143)

AE Proportion  Risk Diff. + 95% CI

(%) (Percentage Points) n(%) n(%)
Arthrdga| = ¢ o 7(4.9) 28(18.3)
Hypothyroidisn) = ¢ s 3(2.1)  19(12.4)
Blood dkdine phosphataseincreased = @ R 2 6(4.2) 22(14.4)
Pruritus| =@ R 2 12 (8.4) 25(16.3)
Aspatate aminotransferaseincreassed = @ 2 g 12(8.4) 24(15.7)
Nasopharyngtis =@ i 10(7.0) 20 (13.1)
Abdomind panuppe =@ g 11(7.7)  20(13.1)
Upper respiratory tract infection =4 L 4 8(5.6) 16(10.5)
Dry mouthl =¢ & 9(6.3) 17 (11.1)
Pyrexia 2 - 20 (14.0) 28 (18.3)
Painin extremity| =¢ & 11(7.7)  18(11.8)
Oedemaperipherd) = 12 (8.4) 18(11.8)
Dry skin| = 13(9.1)  19(12.4)
Dyspnoea = 15(10.5) 21(13.7)
Alanine aminotransferase increased » 16 (11.2) 22 (14.4)
Rash| w» 16 (11.2) 20 (13.1)
Hypertension & 16 (11.2) 19 (12.4)
Cough * 23 (16.1) 26 (17.0)
Back pan * 24 (16.8) 26 (17.0)
Headache| @ 22 (15.4) 21(13.7)

Urinary tract infection ¢ 16 (11.2)  14(9.2)
Dizziness 40 27 (18.9) 24 (15.7)
Anaemia L o Ho- 32(22.4) 27(17.6)
Abdomind pan L 2 - 42 (29.4) 37 (24.2)

Dyspepsia ¢ | 16 (11.2)  9(5.9)

Weight decreased| @ o 17 (11.9)  7(4.6)

Hypokdaemia &= X3 24 (16.8) 13(8.5)
Asthenia &= o 31(21.7) 19(12.4)

White blood cdll count decreased| ¢ = & 17(11.9)  1(0.7)
Fatique &= o 72 (50.3) 58(37.9)

Alopecia ¢ = s 29(203) 11(7.2)

M ucosd inflammation & = R 2 27 (18.9) 7(4.6)
Constipation & = Rl 45 (31.5) 26 (17.0)

Epistaxis| ¢ = |0l 23(16.1)  2(1.3)
Vomiting & = - 53(37.1) 33(21.6)

Padmar-plantar erythrody saesthesiasyndrome ¢ = R g 25(17.5) 1(0.7)

\ \ \ \ \ \ \
0

20 40 60 -40 0 40
Pembrolizumabl Favor I

SOC Pembrolizumab
0C

@ Pembrolizumab B SOC
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AE Proportion  Risk Diff. + 95% CI

(%) (Percentage Points) n(%) n(%)
Decreased appetite & = 58 (40.6) 36 (23.5)
Diarrhoea & = 89 (62.2) 68 (44.4)

Neuropathy peripherd ¢ 27 (189) 1(0.7)

Neutropenia ¢ 30(21.00 3(2.0)
Peripherd sensory neuropathy 4 31(21.7)  3(2.0)
*
4

Neutrophil count decreased 33(23.1) 2(1.3)
Somatitis 43(30.1) 10 (6.5)
Nausea = 85 (59.4) 47 (30.7)
\ \ \ \ \ \ \
0 20 40 60 -40 0 40 SOC Pembrolizumab
Pem I Favorl SOC

*ess4444

@ Pembrolizumab @ SOC

Summary of adverse events of special interest

The longer duration of exposure in the pembrolizumab group resulted in a longer time frame
for an adverse event of special interest (AEOSI) to develop and be collected in the
pembrolizumab group relative to the SOC group, which should be considered when

interpreting AEOSI safety analyses (Table 18 and Table 19).

The pembrolizumab group had a higher incidence of participants who experienced an
AEOSI when compared with the SOC group (30.7% vs 12.6%) (Table 46). Fourteen (9.2%)
participants and 3 (2.1%) participants experienced a Grade 3 to 5 AEOSI in the
pembrolizumab and SOC groups, respectively. Serious AEOSIs were 10.5% and 0.7% in the
pembrolizumab and SOC groups, respectively (Table 46). Furthermore (and detailed in

Appendix F):

e The most common AEQOSI categories (22% incidence) in the pembrolizumab group were
hypothyroidism, hyperthyroidism, colitis, pneumonitis, adrenal insufficiency, hepatitis, and

infusion reactions. Most of these AEOSI events were Grade 1 or 2 in severity.

¢ Incidence of hypothyroidism was higher in the pembrolizumab group (19 participants,
12.4%) versus the SOC group (3 participants, 2.1%). In the pembrolizumab group, all
hypothyroidism AEOSIs were Grade 1 or 2 in severity. These participants were managed
with standard treatments, including hormone replacement therapy, or monitored by
symptoms and/or laboratory parameters. In the pembrolizumab group, 5 of the 19
participants with hypothyroidism AEOSIs had resolved events, and none had events
resulting in treatment discontinuation or treatment interruption. No participants received
concomitant corticosteroids for hypothyroidism events.
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¢ Incidence of colitis AEOSIs was higher in the pembrolizumab group versus the SOC
group (10 participants [6.5%] vs 0%). In the pembrolizumab group, half of the participants
with colitis had Grade 1 or 2 events, 3 had Grade 3 events, and 2 participants
experienced Grade 4 colitis events. Five participants reported colitis events as SAEs
(also considered to be drug-related) and 2 discontinued treatment due to a serious colitis
AEOSI. All serious colitis AEOSIs were reported as resolved. Four participants
experienced colitis AEOSIs resulting in treatment discontinuation, and 4 participants
experienced a PT of colitis that resulted in treatment interruption. Out of the 10
participants with colitis events, 8 were treated with systemic corticosteroids. As of the
data cut-off date, 9 of 10 participants with colitis AEOSIs had resolved events. One
participant with a Grade 1 event had an unresolved event; however, this participant

experienced disease progression resulting in the participant’s death.

o Of the 65 total AEOSI episodes in the pembrolizumab group, 23.1% were initially treated

with high-dose corticosteroids.

¢ In the pembrolizumab group, 42.6% of the participants with AEOSIs had resolved
AEOSiIs, and 4.3% of participants had resolving AEOSIs.

e The incidences of participants with AEOSIs leading to the discontinuation of
pembrolizumab were generally low (6.5 %), suggesting most AEOSIs were manageable
with systemic corticosteroids, supportive care, and dose interruption. There were no fatal
AEOSiIs in the study.

o No new immune-mediated events causally associated with pembrolizumab were

identified in the study.

Table 46 Adverse Event Summary, AEOSI, (ASaT Population)

Pembrolizumab SOC
n (%) n (%)
Subjects in population 153 143
with one or more adverse events 47 (30.7) 18 (12.6)
with no adverse event 106 (69.3) 125 (87.4)
with drug-related” adverse events 42 (27.5) 15 (10.5)
with toxicity grade 3-5 adverse events 14 9.2) 3 2.1)
with toxicity grade 3-5 drug-related adverse 12 (7.8) 3 2.1
events
with serious adverse events 16 (10.5) 1 (0.7)
with serious drug-related adverse events 14 (9.2) 1 (0.7)
who died 0 (0.0) 0 (0.0)
who died due to a drug-related adverse event 0 (0.0) 0 (0.0)
discontinued* drug due to an adverse event 10 (6.5) 0 (0.0)
discontinued* drug due to a drug-related adverse 10 (6.5) 0 (0.0)
event
discontinued* drug due to a serious adverse event 6 (3.9 0 0.0)
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Pembrolizumab SOC

n (%) n (%)

discontinued* drug due to a serious drug-related 6 (3.9 0 (0.0)
adverse event

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

£ All study medications withdrawn.

Grades are based on NCI CTCAE version 4.03.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.

Database Cutoff Date: 19FEB2020.

B.2.11 Ongoing studies

For the KEYNOTE-177 study, longer-term data from the full analysis (FA) is anticipated to

become available in | GczcNzINNG

There are no ongoing studies of pembrolizumab in addition to the KEYNOTE-177 study that

will provide additional evidence in the next 12 months for the indication being appraised.

B.2.12 Innovation

Pembrolizumab, a monoclonal antibody, directly blocks the interaction of PD-1 and its
ligands PD-L1 and PD-L2 enabling the immune response of both tumour-specific cytotoxic T
lymphocytes in the tumour microenvironment and anti-tumour immunity. As evident by
clinical and safety data presented, pembrolizumab offers a durable and well tolerated
treatment option for patients with MSI-H/dMMR mCRC.

Currently, first line-treatment options for MSI-H/dMMR mCRC in routine UK clinical practice
is limited to chemotherapy regimens (FOLFOX, FOLFIRI, and CAPOX) which are associated
with significantly poorer efficacy in terms of overall and progression-free survival compared
to treatment with pembrolizumab (as shown in section B.2.9 and Appendix M) along with
significantly worse adverse events rates compared to pembrolizumab (as shown in section
B.2.10 and Appendix F).

Patients who have RAS wild-type MSI-H/dMMR mCRC may be treated with panitumumab in
combination with chemotherapy (FOLFOX or FOLFIRI) and patients who have EGFR
expressing and RAS wild-type MSI-H/dMMR mCRC may be treated with cetuximab in
combination with chemotherapy (FOLFOX or FOLFIRI). The results from the NMAs (as
shown in section B.2.9) show that treatment with pembrolizumab also results in significantly

superior survival outcomes compared to panitumumab in combination with chemotherapy.
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MSI-H/dMMR mCRC is a highly symptomatic disease that can exert a considerably negative
effect on patients’ health-related quality of life, it is therefore notable that patients treated
with pembrolizumab exhibited improving health-related quality of life scores over 45 weeks

of follow-up.

These facts therefore show that pembrolizumab offers a significant step-change in benefit for
patients with MSI-H/dMMR mCRC in the UK.

B.2.13 Interpretation of clinical effectiveness and safety evidence

Clinical effectiveness

The KEYNOTE-177 study is a phase lll randomised controlled trial that is the first global
study to demonstrate significant and meaningful benefit of pembrolizumab in participants
with MSI-H/dMMR mCRC over globally accepted standard of care (SOC) chemotherapies
including mFOLFOX6 or FOLFIRI or respective combinations with bevacizumab or

cetuximab.

The efficacy results of the KEYNOTE-177 study at IA2 demonstrated pembrolizumab
provides statistically significant and clinically meaningful improvement in PFS in participants
with MSI-H/dMMR CRC relative to SOC. The HR for PFS was 0.60 (p=0.0002) in favour of
pembrolizumab, representing a 40% reduction in the risk of disease progression or death.
Median PFS in the pembrolizumab group was double the median PFS in the SOC group
(16.5 months vs 8.2 months). The PFS rate for pembrolizumab remained higher than the
PFS rate for SOC at 12 and 24 months. The Kaplan-Meier curve for PFS suggests a durable
clinical benefit. With regards to OS, the success criterion for statistical significance was not
met when compared to the p-value boundary of 0.0053; however, a trend toward improved

survival for pembrolizumab was observed.

Furthermore, the results of the NMAs showed that pembrolizumab is associated with
statistically significantly better PFS than CAPOX from month 4 and better PFS than
panitumumab + FOLFOX from month 8. The NMAs showed that pembrolizumab is
associated with statistically significantly better OS than CAPOX |l and better OS
than panitumumab + FOLFOX [l once the analysis of OS was adjusted for
subsequent anti-PD-1/PD-L1 therapy use in the SOC group of the KETNOTE-177 trial using
the simplified 2-stage model, the results show that pembrolizumab is associated with
statistically significantly better OS than CAPOX [Jli] and better than panitumumab +

golide)yd |
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While use of panitumumab in combination with chemotherapy in this indication is restricted
in UK clinical practice to patients with RAS wild-type disease, and the KEYNOTE-177 study
is not restricted to RAS-wild type patients, the NMA results comparing pembrolizumab to
panitumumab in combination with chemotherapy are very likely to be a conservative
estimate of pembrolizumab’s effectiveness versus that of panitumumab in combination with

chemotherapy, this is because:

1. The mechanism of action of pembrolizumab (blocking the interaction of PD-1 and its
ligands PD-L1 and PD-L2) acts on a cellular pathway that is independent of the RAS
signalling pathway, and so the action and efficacy of pembrolizumab would not be
affected if the patient was either RAS-wildtype or RAS-mutant. There is no evidence
that RAS wildtype/mutant status affect the efficacy of pembrolizumab and
consequently, in all the indications for which pembrolizumab has regulatory approval
(described in section B.1.2 Table 2), in no licenced indication is pembrolizumab

restricted to patients who either RAS-wildtype or RAS-mutant.

2. The comparison between pembrolizumab and panitumumab in combination with
chemotherapy in the NMA is driven by the KEYNOTE-177 study and the PRIME
study. The PRIME study was restricted to patients who were RAS-wildtype, and not
restricted to patients who were MSI-H/dMMR (the relevance/effect of this particular
factor is described in more detail later on in this section), and so the results of that
are from a population in which panitumumab has optimal efficacy. Therefore, the
indirect comparison of pembrolizumab versus panitumumab in combination with
chemotherapy driven by the KEYNOTE-177 and PRIME studies represents the best-
case scenario for panitumumab (with regard to the RAS status of patients) and
consequently a representative/conservative scenario from the perspective of

pembrolizumab in the comparison.

3. The SOC arm of the KEYNOTE-177 consists not only of patients treated with
FOLFOX or FOLFIRI, but also of patients treated with cetuximab or bevacizumab in
combination with these. The addition of either cetuximab or bevacizumab to standard
chemotherapies (i.e. FOLFOX or FOLFIRI) is very likely to be associated with
superior clinical efficacy. Therefore, the pembrolizumab versus SOC results from the
KEYNOTE-177 would represent an underestimate of the relative efficacy of
pembrolizumab compared to a pembrolizumab versus FOLFOX/FOLFIRI
comparison. Consequently, the use of the pembrolizumab versus SOC data from the
KEYNOTE-177 study with the panitumumab + FOLFOX/FOLFIRI versus
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FOLFOX/FOLFIRI data from the PRIME study represents a worse-case scenario for
pembrolizumab and the results of this indirect comparison would underestimate the
relative effectiveness of pembrolizumab versus panitumumab in combination with

chemotherapy.

It was not possible to compare, either directly or indirectly, pembrolizumab to cetuximab in
combination with chemotherapy (FOLFOX or FOLFIRI) in the EGFR-expressing and RAS-
wildtype population due to the small number of patients who were treated with cetuximab in
the KEYNOTE-177 study. However, as clinical expert advice has indicated that cetuximab in
combination with chemotherapy in the EGFR-expressing and RAS-wildtype population is no
more efficacious than panitumumab in combination with chemotherapy in the RAS-wildtype
population in this indication, the NMA results for the comparison of pembrolizumab versus
panitumumab in combination with chemotherapy can be considered a reasonable proxy for

the comparison of pembrolizumab versus cetuximab in combination with chemotherapy.

It was not possible to compare pembrolizumab, either directly or indirectly, to CAPOX or
panitumumab in combination with chemotherapy specifically in the MSI-H/dMMR population
due to the lack of published clinical trials for these treatment regimens in this specific
population. However, as the efficacy or these regimens relative to FOLFOX/FOLFIRI are
unlikely to be superior in the MSI-H/dMMR mCRC population than in the overall mMCRC
population, the results of the NMAs presented in section B.2.9 which are driven by studies
of these comparator regimens in the overall mMCRC population plus the study of
pembrolizumab in the MSI-H/dMMR population is very unlikely to underestimate the relative
efficacy of these comparator regimens versus pembrolizumab in the MSI-H/dMMR
population and consequently the NMA results are unlikely to be overestimates of the relative

efficacy of pembrolizumab.

Safety profile
The results of the KEYNOTE-177 study show that pembrolizumab had a favourable adverse

event profile that was generally well-tolerated compared to SOC, with a low rate of treatment
discontinuation, and had a safety profile that was generally consistent with the established

safety profile of pembrolizumab.
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B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

¢ In appendix G, describe and compare the methods and results of any published
cost-effectiveness analyses available for the technology and/or the comparator
technologies (relevant to the technology appraisal).

e See section 3.1 of the user guide for full details of the information required in

appendix G.

A systematic literature review was undertaken in April 2020 to identify relevant cost-
effectiveness studies from the published literature. The target population in this submission is
patients with untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency. However, the scope of the review was also broadened to patients
with untreated metastatic colorectal cancer, in order to identify all relevant data that could
inform the development and population of the model. Full details of the SLR strategy, study

selection process and results are presented in Appendix G.

B.3.2 Economic analysis

No cost-effectiveness study meeting the relevant inclusion criteria to this submission was
identified, indicating that a de novo cost-effectiveness model is required to assess the cost-
effectiveness of pembrolizumab compared with the relevant comparators. However, other
publications in the broader colorectal cancer indication were identified (22). The approach to

modelling within this publication was used to inform our approach.

Patient population

The patient population included in the economic evaluation consisted of patients with stage IV
MSI-H/dMMR CRC who had received no prior systemic chemotherapy treatment. This is in

line with the proposed licensed indication and with the final NICE scope (45).

The main body of clinical evidence for pembrolizumab compared to SoC was derived from the
KEYNOTE-177 (KN177) study. However, as stated in Table 9, within the SoC arm is a group
of patients who received a bevacizumab containing treatment regimen which is currently not
reimbursed in the UK. As a result, the model was designed to perform analyses based on

efficacy data for:
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o all patients included in KN177 study, this is designated as the “all patients” population

within the model; or

e the group of patients within KN177 who received only treatment regimens not

containing bevacizumab (control arm) or would have received a treatment regimen not

containing bevacizumab had they been randomised to the control arm (intervention

arm). This is designated as the “all patients excluding bevacizumab population” within

the model.

The patient characteristics for both populations based on KN177 trial are presented in Table

47, below.

Table 47: Baseline characteristics of the population in the cost-effectiveness model

All patients All patients excl. bevacizumab Source
N=307 N=99
Average patient age 61.2 63.2 KN177
(years)
Mean body surface 1.81 1.78
area (m?)
Mean weight (kg) 71.14 68.67
Proportion female 50.2% 50.5%
Proportion ECOG 1 48.2% 56.6%
Proportion Mutation Status

BRAF/KRAS/NRAS all 22.5% 35.4%
wild type

KRAS/NRAS mutant 23.1% 11.1%
and BRAF V600E not
mutant

BRAF V600E mutant 24.1% 22.2%
and KRAS/NRAS not
mutant

BRAF V600E and 1.0% 2.0%
KRAS/NRAS mutant

Other 29.3% 29.3%

The choice of therapy in the SoC arm in KN177 trial was left to the investigator. The population

within the expected indication for pembrolizumab (decision problem population) encompasses

the entire ITT population. Investigators provided patients with the therapy they saw as most

effective for that patient considering their ability to tolerate therapy. There is published

evidence demonstrating improvements in time to progression and survival with the addition of
bevacizumab to FOLFOX and FOLFIRI (46, 47). This means where access is available to all

treatments that either those who are frailer or considered more suitable due to mutation status
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for cetuximab instead are more likely to receive therapy without bevacizumab; this can be
seen in the differences in outcomes for SoC in the population excluding bevacizumab along

with some differences in baseline characteristics (Appendix L).

The base case for this submission is the ITT “all patients” population, with a subgroup analysis
presenting the all patients excluding bevacizumab population. This subgroup analysis has

several limitations that should be considered when interpreting the results:

e Sample size is considerably reduced — this increases uncertainty and also precludes
conduct of some of the preferred analyses (e.g. use of the 2-stage method to correct

for crossover) as can be seen in Table 125.

e Imbalances in baseline characteristics between the pembrolizumab and SoC arm in

the “all patients excluding bevacizumab” population as seen in Table 125.

e Patients in the pembrolizumab arm of the All patients-bevacizumab population have a
substantially worse ECOG status and more left-sided cancers than patients in the SoC
arm (Table 125)

Model structure

In order to accommodate the appropriate treatments for the disease pathway as well as
incorporate the trial data to minimise uncertainty, a de-novo five health state transition model
was built. We noted that previous oncology evaluations have employed the use of partition
survival models, as such, extensive validation was done using an alternative partition survival

model, the results of which are presented in Appendix J.

Due to the nature of disease progression in Stage IV MSI-H/[dMMR mCRC and routine
treatment, the economic model had to capture all possible health states. Therefore, in
consultation with medical advisors, health economists as well as aligning with the approach
used in TA439, a cost effectiveness model comprising of two distinct structures was developed
to estimate health outcomes and costs for pembrolizumab and comparator regimens in the

target patient population. The model structures included were as follows:
e A three-health state partitioned survival model
e A five-health state semi-Markov transition model

Partitioned Survival Model
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There are three mutually exclusive health states in the model:

o Progression free, which is the starting health state, with patients staying in this state

until disease progression or death

o Progressed disease, which encompasses patients alive after progression and before
death

o Death, which is an absorbing health state

In the partitioned survival model, the proportion of patients within each health state at each
point in time is based directly on each treatment’s progression free survival (PFS) and overall

survival (OS) estimates. In this model, the following formulae are used:
e Proportion of patients in the “progression free” health state = PFS
e Proportion of patients in the “progressed disease” health state = OS-PFS
e Proportion of patients in the “death” health state = 1-OS

An illustration of the model diagram is presented in Figure 18.

Figure 18: Three-health state partitioned survival model diagram
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In the cost-effectiveness model, progression is defined by the primary censoring rule in KN177
trial, i.e. assessment by independent radiologist’s review per the Response Evaluation Criteria
in Solid Tumors [RECIST] V1.1.
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Patients enter the model in the progression free health state. At the end of each weekly cycle,
patients may remain in the state, transition to the progressed disease health state or to death;
patients who are in the progressed disease state may remain in that state or die at the end of
each cycle. Patients cannot transition to an improved health state (i.e. from progressed
disease to progression free).

The transition diagram of the partition survival model is presented in Figure 19. Detailed

explanation of the partitioned survival modelling technique can be found in Appendix N.

Figure 19: Transition Diagram for the Cohort Simulation

Progression
Free

Progressed
Disease

State Transition Model

In the state transition model, all patients enter the model in the “progression free” health state.

Starting from that health state, the following transitions are allowed:

Patients in the “progression free” health state can remain in that health state or move

” o«

to the “progressed disease”, “post-surgery progression free” or “death” health state

e Patients in the “progressed disease” health state can remain in that health state or

move to the “death” health state

o Patients in the “post-surgery progression free” health state can remain in that health

state or move to the “post-surgery progressed disease” or “death” health state

e Patients in the “post-surgery progressed disease” health state can remain in that health

state or move to the “death” health state

Patients in the “death” health state remain in that health state (absorbing health state)
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The transition diagram for this simulation model is presented in Figure 20.

Figure 20: Five-health state semi-Markov state transition model diagram
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In the state transition model, the transitions between the “post-surgery progression free” health

state, the “post-surgery progressed disease” health state and the “death” health state are not
modelled explicitly. Instead, for patients undergoing curative intent surgery, a partitioned
survival model approach was used. In other words, patients who undergo curative intent

surgery are distributed over the “post-surgery progression free”, “post-surgery progressed

disease” and “death” health states based on post-surgery PFS and OS data.

For each health state, a specific cost and quality-of-life adjustment weight (i.e. utility) is
assigned within each time period for calculating the cumulative costs and cumulative QALY's
over the modelled time horizon. Costs and QALY's are discounted with an annual rate of 3.5%
in line with NICE reference case (48). The economic perspective is that of the UK National
Health Service (NHS) and Personal Social Services (PSS).

Base Case Model Selection

The following have been taken into account for the selection of the most appropriate model

structure:

1. Extent of KN177 crossover: Of the 154 patients randomised to the SoC arm of
KN177, 113 patients progressed and of these 91 (80.5% of those who progressed)
crossed over to pembrolizumab or received another anti-PD1/PD-L1 therapy. Due to
the large extent of crossover, the results of all crossover-adjustment analyses that

have been performed (RPSFTM analyses, two-stage analyses and IPCW analyses)
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are associated with substantial uncertainty. Unlike the partitioned survival model which
relies extensively on the use of crossover-adjusted OS data, the state transition model
largely relies on data collected prior to crossover (time to progression [TTP] and

progression-free survival [PFS] data).

2. KN177 OS data maturity: At the end of follow up in KN177, OS in the “all patients”
population was 60.6% for pembrolizumab and 49.2% for SoC. As a result, OS
extrapolations for both pembrolizumab and SoC vary widely. As OS is the main driver
of cost-effectiveness in the partitioned survival model, the results of this model are
associated with a degree of uncertainty. The TTP data from KN177 — the main driver
of cost effectiveness in the state transition model are substantially more mature. Due
to this, the results of the state transition model are likely to be associated with less

uncertainty.

3. Model structure in previous NICE submission: The most recent NICE technology
appraisal in first-line Stage IV CRC (TA439), made use of a seven-health state semi-
Markov state transition model. For reference, the only structural difference between
the TA439 model and our state transition model is that we chose not to explicitly model
3rd-line best supportive care (BSC) in order to use KN177 data only for patients not
undergoing surgery. Also, in TA439, 2nd-line PFS and 3rd-line OS were based on data
from literature sources rather than trial data for the treatments of interest. Given the
paucity of data for the specific patient population and the availability of said data from
KN177, the choice of using trial data over literature sources within our analysis was

considered a more robust option.

Based on the considerations above, the state transition model was concluded to be the

most appropriate choice to use in this evaluation.
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Table 48: Features of the economic analysis

Previous Current appraisal
appraisal
Factor NICE [TA439] Chosen values Justification
Time horizon 30 40 Lifetime horizon for
the defined
population (NICE
reference case)
Treatment None None Any treatment
waning effect? waning effect is
reflected in the
extrapolation of OS
Source of Literature Utility values Consistent with
utilities sources (49, 50) | collected in NICE reference case
KN177 trial using
the EQ-5D-3L
questionnaire
Source of costs | NICE TA176, NICE TA439, Resource use was
eMIT 2015, BNF | NHS reference based on previous
2015, NHS costs schedule HTAs in colorectal
reference costs | 2018-19, eMIT cancer (TA439 and
schedule 2013- | 2018, PSSRU published literature).
2014 and published Unit costs were
literature, BNF taken from
recognised national
databases
Key: KN177, KEYNOTE-177; EQ-5D, NHS, National Health Service; NICE,
National Institute for Health and Care Excellence; PSS, Personal Social
Service; PSSRU, Personal Social Services Research Unit.

Intervention technology and comparators

The intervention (i.e. pembrolizumab) was modelled as per the anticipated licensed dosing
regimen. As a monotherapy administered intravenously at a fixed dose of 200mg over 30
minutes every 3 weeks [Q3W]. It is also expected that the monotherapy licence will include an
option to administer pembrolizumab at a fixed dose of 400mg over 30 minutes every 6 weeks
[Q6W] which is associated with improved symptom control, improves patient quality of life due
to reduced hospital visits, increases capacity within hospital due to reduced patient visits to

hospital for infusions.

In KN177, patients were to continue pembrolizumab until progressive disease, unacceptable
adverse events or intercurrent illness preventing further administration of treatment, the
subject has a confirmed positive serum pregnancy test or a maximum of 35 cycles of

uninterrupted treatment with pembrolizumab.
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In line with the comparators assessed in KN177, the primary comparator in the model is SoC.
Patient numbers in KN177 did not allow for analyses for pembrolizumab vs. the individual

treatment regimens comprising SoC.
In this arm, physician’s choice of six possible chemotherapy regimens is given:

Table 49: Distribution of patients across SoC arm in KN177

Treatment All patients (n = 154) All patients excluding
bevacizumab (n = 47)
mFOLFOX6 14 (9.1%) 14 (29.8%)
FOLFIRI 17 (11.0%) 17 (36.2%)
mFOLFOX6 + cetuximab 5(3.2%) 5(10.6%)
FOLFIRI + cetuximab 11 (7.1%) 11 (23.4%)
mFOLFOX6 + bevacizumab 67 (43.5%) 0%
FOLFIRI + bevacizumab 40 (26.0%) 0%

This was deemed to be a pragmatic approach that would allow comparisons of pembrolizumab
with the most commonly used chemotherapy options in the UK. Clinical experts have
suggested that these treatments are likely to be the same as those used in clinical practice in

England (except for bevacizumab which is not reimbursed in the UK).

The distributions of patients across SoC arm in KN177 for the “all patients” and “all patients
excluding bevacizumab” populations are given in Table 49. As bevacizumab is currently not
recommended for CRC in the UK, in the base case analysis, the bevacizumab-containing
regimens are costed as the corresponding cetuximab-containing regimens. However, the
model offers the option to evaluate the impact of costing the bevacizumab-containing

regimens as such in a scenario analysis.

The following comparators were also assessed as per the NICE final scope with efficacy
estimates derived from a network meta-analysis and indirect treatment comparison (45).

Further details are available in Section B 2.8 and 2.9:
o CAPOX (oxaliplatin + capecitabine)
¢ mFOLFOX6 + panitumumab

The following treatments that were included in the NICE final scope for the appraisal of

pembrolizumab in Stage IV MSI-H/dMMR CRC but excluded in the model are:
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e Tegafur + uracil (in combination with folinic acid) as this is no longer available in the
UK (22).

o Raltitrexed (only when folinic acid and fluorouracil are not tolerated or unsuitable).
Clinical experts confirmed in UK clinical practice this is reserved for patient who get
heart toxicity with the fluorouracil due to dihydropyrimidine dehydrogenase (DPD)
deficiency. The dose of folinic acid is therefore reduced to mitigate the toxic effect. As

such, raltitrexed is very rarely used.

e Capecitabine as this is only used in elderly and frail patients who have an ECOG status
of > 1. The subject inclusion criteria for KN177 states they must have an ECOG

performance status of 0 or 1.

e FOLFIRI + panitumumab, the final scope referred to FOLFOX or FOLFIRI in
combination with panitumumab. The clinical SLR aimed to identify studies which would
allow a comparison versus FOLFIRI + panitumumab, however, no such study was
found. According to TA439 and clinical expert opinion, the clinical efficacy between
FOLFOX and FOLFIRI is considered equivalent the FOLFOX + panitumumab
combination was assessed. As well, whilst marginal the FOLFIRI component of the
regimen is the more costly of the two chemotherapy options in combination with
panitumumab (£39.85 for FOLFIRI versus £35.51 versus FOLFOX), concluding the

choice of comparator used is the more conservative option.
B.3.3  Clinical parameters and variables

Method of Modelling Effectiveness

The clinical effectiveness parameters for pembrolizumab in the cost-effectiveness model were
estimated from the KN177 patient-level data on OS, PFS and adverse event rates. Clinical
effectiveness estimates for non-trial comparators were applied using the hazard ratios from

the network meta-analysis (please see section B.2.9).

The follow-up period in KN177 was shorter than the time horizon of the economic model.

Therefore, extrapolation of the OS and PFS was required.

Parametric models were fitted to the KN177 Kaplan—Meier (KM) data. The survival curve fitting
was carried out in line with the NICE Decision Support Unit (DSU) guidelines outlined in
Technical Support Document 14 (51, 52)(52). In summary, the steps that were followed are

presented in Figure 21 below.

Company evidence submission template for pembrolizumab for untreated metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 103 of 179



Figure 21: Survival Model Selection Process Algorithm (adapted from TSD 14)
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Proportional hazards Source

State Transition Model

Transition probabilities were estimated based on survival analysis of individual patient-level
data from KN177.

Overview of State transition Model Health States

Transition probabilities between the PF and the PD health state were obtained from the KN177
TTP data excluding patients who underwent surgery with curative intent (TTPXS), as these

patients were modelled as a separate health state.

For transition probabilities between the PF health state and the post-surgery progression free
health state, these were informed by the rates of surgery with curative intent observed in
KN177. Based on assumptions made in TA439, all surgeries were assumed to take place 12
weeks after the start of treatment. The impact of this simplification on the results will be minimal
due to the proportions of patients who undergo surgery being small and similar between both

treatment ams.
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Transition probabilities between the PF health state and the ‘death’ health state were informed
by the difference between KN177 PFS data excluding patients who underwent surgery with
curative intent and KN177 TTP data excluding patients who underwent surgery with curative

intent.

Transition probabilities between the PD health state and the death health state were informed
by KN177 post-progression survival data excluding patients who underwent surgery with
curative intent. A Visual Basic® for Applications (VBA) macro was used to ensure that patients
in the PD health state are assigned the correct probabilities for transition to the ‘death’ health
state irrespective of in which cycle they enter the PD health state (that is, patients who enter
the PD health state in a cycle greater than 1 should still be assigned the transition probability
based on the post-progression survival excluding surgery data at t=0 weeks and t=1 week at
entry). The VBA macro implements the usual calculations for tunnel states but is

computationally more efficient than programming these into front-end Excel®.

No transition probabilities were calculated for the transitions between the ‘post-surgery
progression free’ health state, the ‘post-surgery progressed disease’ health state and the
‘death’ health state. Instead, for patients undergoing surgery with curative intent, a partitioned
survival model approach was used, meaning that patients who underwent surgery were
distributed over the ‘post-surgery progression free’, ‘post-surgery progressed disease’ and
‘death’ health states based on post-surgery PFS and OS data directly. The post-surgery PFS
and OS data were obtained from the literature as the number of patients who underwent
surgery with curative intent within KN177 were small and follow-up in the trial was relatively

short (53, 54). This was assumed to be the same for pembrolizumab and SoC.

Modelling Time to Progression excluding Patients who underwent surgery (TTPXS)

For parametric survival modelling, due to TTPXS data from KN177 not being fully mature,
parametric survival models (PSMs) had to be fitted to the data to extrapolate TTPXS over

time.

Statistical testing for proportionality of hazards and visual assessment of the Kaplan—Meier
data indicated that TTPXS hazards for pembrolizumab and SoC were not proportional,
therefore, only independent survival models were fit to the pembrolizumab and SoC KN177
TTPXS data (Figure 22 and Figure 23).
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Figure 22: Cumulative hazards plots for TTP (All Patients)
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Figure 23: Pembrolizumab versus SoC TTPXS Kaplan—Meier data and Schoenfeld
residual plot
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The cumulative hazard plot demonstrates the change in hazard is not constant over time. This
suggests that a piecewise model is more appropriate than a single parametric curves. Both
one-piece and two-piece models were fitted to the data. Two-piece models were fit from two
distinct cut-off points: 10 weeks and 20 weeks. These cut-off points were chosen because
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after 10 weeks and 20 weeks most patients would have had their first and second on-study
imaging assessment, respectively (performed every 9 weeks). To assess the most appropriate

choice, visual inspection and clinical plausibility were utilised.
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Figure 24: One Piece Parametric Fit
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Figure 25: Two-piece (10 weeks) Parametric Fit

Company evidence submission template for pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 111 of 179



Company evidence submission template for pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 112 of 179



Company evidence submission template for pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 113 of 179



Figure 26: Two-piece (20 weeks) Parametric Fit
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Referring to the figures above (Figure 24, Figure 25 and Figure 26), the two-piece at 20 weeks
more closely followed the TTPXS Kaplan Meier data.

Statistical tests based on the Akaike information criterion (AIC) and the Bayesian information
criterion (BIC), combined with visual inspection were used to help select the best-fitted
parametric distribution based on internal validity. The statistical goodness of fit for each
parametric distribution are presented in Table 50, showing good fit across both arms with

Exponential, Gompertz and Log-logistic.

Table 50: Summary of goodness-of-fit qualities of TTPXS survival models at 20-week
cut-off point — pembrolizumab and SoC

Fitted Function Pembrolizumab Statistical 50C Statistical
AIC BIC Rank AIC BIC Rank

Exponential 191.79 | 194.10 1 484.08 | 486.49 )
Weibull 193.65 | 198.28 5 48450 | 489.31 5
Gompertz 192.96 | 197.59 3 48251 | 487.32 3
Log-logistic 193.40 | 198.03 4 48240 | 487.22 1
Log-normal 192.62 | 197.25 5 48355 | 488.37 4
Generalised Gamma | 194.10 | 201.05 6 484.88 | 492.10 6

As the modelled period is much longer than the data, the external validity was considered
most important for parametric curve selection. Furthermore, as shown in Figure 26 all six
parametric functions achieved a close visual fit to the observed data, within the trial timeframe,
and diverged beyond the trial period to yield substantially different long-term extrapolations.
Hence the base-case TTPXS curve selection was based primarily on the clinical plausibility of
long-term predictions. Input from clinical experts suggested the exponential curve was the

most clinically plausible estimation.

For comparators not included in the SoC arm (CAPOX and FOLFOX + panitumumab), there
was no reported TTP data from the literature searches. As such, TTPXS for CAPOX and
FOLFOX + panitumumab are based on the PFS hazard ratios of these versus SoC resulting
from the NMA.

Modelling Progression free survival excluding patients who undergo surgery (PFSXS)

As was the case in TTPXS, the PFSXS data from KN177 were not fully mature. Statistical
testing for proportionality of hazards and visual assessment of the Kaplan-Meier data indicated

that PFSXS hazards for pembrolizumab and SoC were not proportional, therefore only
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independent survival models were fit to the pembrolizumab and SoC KN177 PFSXS data
(Figure 27 and Figure 28).

Figure 27: Cumulative hazards plots for PFSXS (All Patients)
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Figure 28: Pembrolizumab versus SoC PFSXS Kaplan—-Meier data and Schoenfeld
residual plot
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As was the case for TTPXS, one- and two-piece were used to fit the PSM and visual inspection

was utilised to estimate the closest fit to the Kaplan Meier data.
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Similar to TTPXS, the two-piece at 20 weeks showed the closest fit of all six parametric
extrapolations to the Kaplan Meier (Figure 29, Figure 30 and Figure 31).
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Figure 29: One-piece Parametric Fit
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Figure 30: Two-piece (10 weeks) Parametric Fit
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Figure 31: Two-piece (20 weeks) Parametric Fit
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Statistical tests based on the Akaike information criterion (AIC) and the Bayesian information
criterion (BIC), combined with visual inspection were used to help select the best-fitted
parametric distribution based on internal validity. The statistical goodness of fit for each
parametric distribution are presented in Table 51. Across both arms, the best fit was shown to

be the Exponential extrapolation.

Table 51: Summary of goodness-of-fit qualities of PFSXS survival models at 20-week
cut-off point — pembrolizumab and SoC

Fitted Function Pembrolizumab Statistical SoC Statistical
AIC BIC Rank AIC BIC Rank
Exponential 276.75 279.07 1 655.25 657.66 1
Weibull 278.69 283.32 5 655.51 660.32 2
Gompertz 278.64 283.27 4 656.31 661.12 3
Log-logistic 27861 | 283.25 3 65938 | 664.20 5
Generalised Gamma | 280.38 | 287.33 6 657.44 664.66 4

External validity was considered most important for parametric curve selection. As Figure 31
shows, all six parametric functions achieved a close visual fit to the observed data, within the
trial timeframe, and diverged beyond the trial period to yield different long-term extrapolations.
As a result, the PFSXS curve selection was primarily based on clinical plausibility of long-term

predictions and the exponential curve was the most appropriate choice.

Similar to TTPXS, for comparators not included in the SoC arm (CAPOX and FOLFOX +
panitumumab), PFSXS are based on the hazard ratios applied to SoC PFSXS derived from
the NMA.

Modelling Post-progression Survival excluding Patients who undergo surgery
(PostPSXS)

Due to the immaturity of KN177 PostPSXS data, PSMs had to be fit to the data to extrapolate
PostPSXS over time. As a result of the log-cumulative hazard plots (Figure 32) for the
PostPSXS data being relatively linear over time and the assumption of the same model being

used for both treatment arms, one-piece models were fit to the data.
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Figure 32: Cumulative Hazard Plots for PostPSXS (All patients)
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Statistical tests based on the Akaike information criterion (AIC) and the Bayesian information

criterion (BIC), combined with visual inspection were used to help select the best-fitted

parametric distribution based on internal validity. The statistical goodness of fit for each

parametric distribution are presented in Table 52 showing good fit across both arms with

Lognormal, Generalised Gamma and Log-logistic.

Table 52: Summary of goodness-of-fit qualities of PostPSXS survival models —
pembrolizumab and SoC

Fitted Function Pembrolizumab Statistical SoC Statistical
AIC BIC Rank AIC BIC Rank

Exponential 436.67 438.82 6 482.38 484.83 6
Weibull 432.28 436.57 5 478.42 483.31 5
Gompertz 430.88 43517 4 469.60 474 .48 1
Log-logistic 430.37 | 434.66 5 47445 | 479.33 4
Log-normal 42851 | 432.80 1 47162 | 47651 5
Generalised Gamma | 429.68 | 436.11 3 47029 | 477.62 3

Visual inspection combined with external validity was used for parametric curve selection. As

seen in Figure 33, all six parametric functions achieved a close visual fit to the observed data,

within the trial timeframe, and diverged beyond the trial period yielding different long-term

extrapolations. Hence the base-case curve selection was based on external validation from a

ten-year multicenter follow-up study of patients diagnosed with dAMMR/MSI-H CRC (55).
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Figure 33 below shows a superimposed curve of the Tougeron results alongside all six
parametric curves, the graph shows the extrapolation to closely follow the Tougeron et al.
results is the Weibull curve. As a result, this was selected for the base case analysis with a
scenario analysis looking at the Lognormal curve which had the best statistical fit for

pembrolizumab and the second-best fit for SoC.

The state transition model assumes the post-progression from the pembrolizumab arm data
to equal that in the SoC arm. This is to overcome the bias of the post-progression data in the
SoC arm generated by cross-over within the trial (PD-L1s are not recommended as a second-
line treatment for Stage IV CRC in England and a large proportion of patients who progressed
in the SoC arm of KN177 received a PD-L1 as a subsequent therapy). This is likely to be a

conservative assumption as pembrolizumab might also be effective post-progression.
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Figure 33: One-piece Parametric Fit
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Modelling Surgery Rates and Post-surgery Progression-free and Overall Survival

The proportions of patients undergoing surgery with curative intent for both treatment arms

was obtained from KN177. For pembrolizumab and the SoC arm, the proportions were 9.2%

and 8.4%, respectively, for the ‘all patients population’ and 15.4% and 10.6%, respectively, for

the ‘all patients excluding bevacizumab population’.

Literature sources were used to inform post-surgery PFS and OS. Adam et al. and Cucchetti

et al., both observational studies on PFS and OS after surgery with curative intent in Stage IV
CRC patients were identified (53, 54). Observed Post-surgery PFS and OS for Adam et al.

and Cucchetti et al. are seen in Figure 34 and Figure 35 respectively.

Figure 34: Observed Post-surgery PFS and OS observed in Adam et al. (2004)

PostPSXS (p)
o
w

Survival outcomes after surgery - sourced from the literature

——PFS KM: Adam 2004

— 05 KM: Adam 2004

Figure 35: Observed Post-surgery PFS and OS observed in Cuchetti et al. (2015)

PostPSXS (p)
o
w

02
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o

Survival outcomes after surgery - sourced from the literature

——PFS KM: Cucchetti 2015

e 05 KM: Cucchotti 2015
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The choice of literature source to use for the base case came down to three criteria:

e Sample size
o Type of study

o Time of study

Cucchetti et al. was the most recent publication; 2015 and a study date between 2001 and
2012. The Adam et al. study on the other hand ran from 1988 to 1999, within which time clinical
practice and patient demographics could have changed substantially. The sample size in the
Cucchetti et al. study and the Adam et al. study were 1,012 and 138 respectively. The smaller
the sample size the greater the risk of failing to demonstrate a treatment difference when one
is present i.e. type Il error thereby a preference towards larger sample sizes. Finally, the
Cucchetti et al. and Adam et al. studyt were multicenter and single centre respectively. The
advantages of a multicenter observational study is it presents a practical means of accruing
sufficient subjects to satisfy the objective criteria within a reasonable time frame. It also
provides a better basis for the subsequent generalization of findings; this is because there is
an increased possibility of recruiting subjects from a broader population as well as delivering
treatment regimens in a broader range of clinical settings, presenting an experimental situation
more typical of future use. Based on the above criteria, the Cucchetti et al. study was chosen

as the base case data source for post-surgery PFS and OS.

PSMs were fit to the data from Cucchetti et al. to extrapolate PFS and OS over time. Even
though the assumption is some patients who undergo surgery with curative intent will most
likely be cured, the decision was made to only fit one-piece PSMs to the data. This is because
the impact of post-surgery PFS and OS on incremental results is likely to be minor due to the
proportions of patient who undergo surgery being small and similar between the
pembrolizumab and the SoC arms. Additionally, given the proportion of patients who undergo
surgery with curative intent is slightly higher for pembrolizumab than the SoC arm, this is likely

to be a conservative assumption.

Statistical tests based on the Akaike information criterion (AIC) and the Bayesian information
criterion (BIC), combined with visual inspection were used to help select the best-fitted
parametric distribution. The statistical goodness of fit for each parametric distribution are
presented in Table 53 and the graph with all six parametric curves are shown in Figure 36

and Figure 37 for OS and PFS respectively.
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Figure 36: One-piece parametric Fit to Post-surgery OS observed in Cucchetti et al.

(2015)

PosIPSXS (p)
o
L

Overall survival after surgery - sourced from the literature

——Exponential
—— Weibull
——Gompertz
Log-logistic
——Log-nomal

—— Generalised gamma

=085 KM: Cucchetti 2015

Figure 37:
(2015)

One-piece parametric Fit to Post-surgery PFS observed in Cucchetti et al.

PostPSXS (p)
i=1
L

Progression-free survival after surgery - sourced from the literature

—— Exponential

——Weibull

——Gompertz
Log-ogiste

——Log-normal

——Generalised gamma

——PFS KM: Cucchetti 2015

Table 53: Summary of goodness-of-fit qualities of Post-surgery survival models — PFS

and OS
Fitted Function Statistical PrS Statistical
AlC BIC Rank AIC BIC Rank

Exponential 4521.80 | 4526.72 6 3868.07 | 3872.99 6

Weibull 4517.44 | 4527.27 5 3498.18 | 3508.02 5
Gompertz 4460.14 | 4469.98 4 3179.42 | 3189.26 p
Log-logistic 442309 | 4432.93 3 3267.54 | 3277.38 2
Log-normal 4402.51 | 4412.35 2 3290.23 | 3300.07 4
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Generalised Gamma | 4386.44 | 4401.20 1 3262.75 | 3277.50 3

According to the AIC and BIC values for both OS and PFS, the Generalised gamma model
provided the best statistical fit to the data. However, on visual inspection the Gompertz
parametric curve most closely fit the Cucchetti et al. data and was therefore selected as the
base case. Also, the time point where the Gompertz extrapolation flattens (that is, where not
further patients are diagnosed with progressed disease after undergoing surgery with curative
intent) is very much in line with the 6.48 years after which patients alive without tumour

recurrence can be considered cured with 99% certainty as concluded in Cucchetti et al study.

Modelling Comparators not included in KN177 Trial SoC Arm

NMAs assuming proportional hazards (PH NMAs) and NMAs using fractional polynomials (FP
NMAs) were performed for PFS for pembrolizumab and SoC versus CAPOX and FOLFOX +
panitumumab. Details on the selection of NMA results included in the model are described in

Appendix M.

There are limitations to the NMA (section B.2.9.) which should be considered when interpreting

the results, namely:

o Key differences in patient characteristics and trial design between KN177 and the other
trials in the network

o Applicability of treatment effect estimates in mCRC patients to MSI-H/dMMR mCRC
patients

e Assumed equivalence of FOLFOX and FOLFIRI regimens

e Assumed equivalence of different FOLFOX regimens

o Assumed lack of effect of adding cetuximab to FOLFOX/FOLFIRI

o Assumed lack of effect modification in KRAS patients for interventions other than

panitumumab

Given the above (and lack of face validity of some of the comparisons that come from the
NMA) the results of the NMA should be interpreted with caution and should be viewed only as

exploratory analyses.

The HRs for PFSXS in the state transition model were informed by the HRs for PFS resulting
from the NMAs. Hence, we assumed that relative efficacy in terms of PFS is the same in the
total populations and the populations excluding patients who undergo surgery. The HRs for
TTPXS in the state transition model were also informed by the HRs for PFS resulting from the
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NMA. Hence, we also assumed that relative efficacy in terms of preventing pre-progression
mortality is the same as relative efficacy in terms of preventing progression. As only few
patients undergo surgery with curative intent (KN177: pembrolizumab arm: 9.2%, SoC arm:
8.4%) and because only few patients with Stage IV MSI-H/dMMR CRC die before progressing
(KN177: pembrolizumab arm: 8.6%, SoC arm: 8.5%) we consider this assumption appropriate.
Also, as PFSXS and TTPXS were not available for CAPOX or FOLFOX + panitumumab, was

considered necessary to make these assumptions.

In our base case analysis, we used the FP NMA rather than the PH NMA results for PFS as
the PFSXS and TTPXS data for pembrolizumab and SoC did not meet the proportional
hazards assumption and there were violations to proportional hazards observed in the other
trials (TREE-1 and NO16966). Also, this is consistent with the base case analysis in TA439

which used independent PSMs fit to the intervention and comparator data.

All HRs for PFS at selected follow-up times are significantly lower for pembrolizumab than
SoC. The HRs for panitumumab + FOLFOX are lower than for SoC, which was to be expected
as panitumumab + FOLFOX is a targeted therapy and not all patients in the SoC arm of KN177
received targeted therapy. Most of the HRs for CAPOX are also lower than for SoC. This is
surprising as CAPOX is not a targeted therapy and a large proportion of patients in the SoC
arm of KN177 did receive a targeted therapy. Hence, the incremental effectiveness and cost
effectiveness results for pembrolizumab versus CAPOX resulting from the model are

considered conservative.

KN177 data for SoC was used as a reference when implementing the NMA results, as they

are the most mature dataset for projection.

Adverse events

The AEs considered in the model include Grade 3+ AEs which occurred in at least 5% of
patients in any treatment arm. In the base case, AE costs per patient is applied as a one-off
cost in the first cycle of the model for each treatment arm. This was consistent with the
methods used in previous oncology submissions and ensures the full cost and HRQoL impact

associated with AEs are captured for both treatment arms without discounting (56, 57).

To calculate AEs, the number of times an AE was experienced in KN177 was multiplied by
the number of patients who experienced that particular AE with the average number of times
the AE was experienced per patient experiencing the AE. From these numbers weekly rates
were calculated by dividing by the total time on treatment in KN177 (153 patients times a

median time on treatment of 57.7 weeks for pembrolizumab and 143 patients times a mean
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time on treatment of 34.8 weeks for SoC). AE data for non-trial comparators were obtained
from the published literature used in the NMA. The unit cost and the disutility associated with
the individual AEs were assumed to be the same for all treatment arms, therefore the
difference in terms of AE costs and disutilities were driven by the AE rates presented in Table
54. This was consistent with the methods used in previous oncology submissions and ensures
the full cost and HRQoL impact associated with AEs are captured for both treatment arms
without discounting (56, 57).

Table 54: AEs incidence - grade 23, 5%+ incidence

Times the adverse
. . . . . Adverse event rate
Adverse event Patients experiencing | event is experienced
0 (n/week)
(Grade 3+) the adverse event (%) | (n)
Pembro SoC Pembro SoC Pembro SoC
Any AE 56.2% 77.6% 2.64 3.42 0.0264 0.0782
Anaemia 5.2% 10.5% 1.00 1.07 0.0009 0.0033
Neutropenia 0.0% 15.4% 1.00 1.27 0.0000 0.0058
Febrile 0.7% 4.9% 1.00 1.00 0.0001 0.0014
neutropenia
Diarrhoea 5.9% 11.2% 1.00 1.19 0.0010 0.0039
Abdominal pain 5.2% 5.6% 1.25 1.13 0.0012 0.0019
Nausea 2.6% 4.2% 1.00 1.00 0.0005 0.0012
Vomiting 1.3% 4.9% 1.00 1.14 0.0002 0.0016
Small intestinal 1.3% 3.5% 1.00 1.80 0.0002 0.0019
obstruction
Stomatitis 0.0% 4.2% 1.00 1.00 0.0000 0.0012
Fatigue 3.9% 9.1% 1.00 1.08 0.0007 0.0029
Asthenia 2.0% 4.2% 1.00 1.00 0.0003 0.0012
Pneumonia 3.3% 2.1% 1.00 1.00 0.0006 0.0006
Neutrophil count 0.0% 16.8% 1.00 1.42 0.0000 0.0070
decreased
Gamma- 4.6% 0.7% 1.00 1.00 0.0008 0.0002
glutamyltransferas
e increased
White blood cell 0.0% 4.2% 1.00 1.17 0.0000 0.0014
count decreased
Hyponatraemia 5.2% 2.8% 1.00 1.25 0.0009 0.0010
Hypokalaemia 1.3% 6.3% 1.00 1.33 0.0002 0.0025
Decreased 0.0% 4.9% 1.00 1.00 0.0000 0.0014
appetite
Dehydration 1.3% 3.5% 1.00 1.60 0.0002 0.0016
Pulmonary 2.0% 3.5% 1.00 1.00 0.0003 0.0010
embolism
Hypertension 7.2% 4.9% 1.09 1.86 0.0014 0.0027
Embolism 0.0% 4.9% 1.00 1.00 0.0000 0.0014
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Times the adverse
. . . . . Adverse event rate
Adverse event Patients experiencing | event is experienced
° (n/week)
(Grade 3+) the adverse event (%) | (n)
Pembro ‘ SoC Pembro ‘ SoC Pembro ‘ SoC

Key: n, number; Pembro, pembrolizumab; SoC, standard of care.
Source: KN177.

An NMA was performed on Grade 3+ adverse events in the ITT population. The NMA-
generated odds ratios of Grade 3+ AEs for pembrolizumab and SoC versus CAPOX and

panitumumab + FOLFOX are presented in Table 55.

Table 55: Odds ratios estimated from fixed-effects network meta-analysis of Grade 3+
adverse events (All patients)

Odds ratio (fixed effects)

SoC 1.29 (1.02, 1.62) 0.44 (0.30, 0.63) 2.73 (1.63, 4.58)
0.78 (0.62, 0.98) CAPOX 0.34 (0.22, 0.53) 2.12 (1.20, 3.79)
2.29 (1.59, 3.36) 2.95 (1.90, 4.63) Panitumumab + FOLFOX 6.26 (3.32, 11.84)
0.37 (0.22, 0.61) 0.47 (0.26, 0.83) 0.16 (0.08, 0.30) Pembrolizumab

Key: Crl, credible interval; ITT, intention-to-treat; SoC, standard of care.

Notes: Each cell represents the comparison (odds ratio and 95% Crl) of the row treatment versus the column treatment;
all bolded values are statistically meaningful at the 0.05 significance level; deviance information criterion: 11.45;
deviance: 5.44.

Odds ratios were applied to the weekly SoC rates to calculate the weekly rates for CAPOXand
FOLFOX + panitumumab.

The calculated rates are presented in Table 56. We chose to use KN177 data for SoC as a
reference when implementing the NMA results to be consistent with the way the efficacy NMA

results were implemented.

Table 56: Grade 3+ adverse event weekly incidence of NMA treatments

Adverse event rate (n/week)
Adverse event (Grade 3+) CAPOX mFOLFOX6 +
panitumumab
Any AE 0.0621 0.1627
Anaemia 0.0026 0.0075
Neutropenia 0.0045 0.0131
Febrile neutropenia 0.0011 0.0033
Diarrhoea 0.0031 0.0089
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Abdominal pain 0.0015 0.0043
Nausea 0.0010 0.0028
Vomiting 0.0013 0.0038
Small intestinal obstruction 0.0014 0.0042
Stomatitis 0.0010 0.0028
Fatigue 0.0023 0.0066
Asthenia 0.0010 0.0028
Pneumonia 0.0005 0.0014
Neutrophil count decreased 0.0055 0.0159
Gamma-glutamyltransferase increased 0.0002 0.0005
White blood cell count decreased 0.0011 0.0033
Hyponatraemia 0.0008 0.0024
Hypokalaemia 0.0019 0.0056
Decreased appetite 0.0011 0.0033
Dehydration 0.0013 0.0038
Pulmonary embolism 0.0008 0.0024
Hypertension 0.0021 0.0061
Embolism 0.0011 0.0033
Key: NMA, network meta-analysis.

Subsequent treatment

Subsequent treatment in KN177 is not in line with what would be expected in UK clinical
practice. Table 57 presents the subsequent treatments distributions and durations as
observed in KN177 for both the All patients and All patients excluding bevacizumab

populations.

Table 57: Subsequent treatment distribution as per KN177

Subsequent All patients All patients excluding bevacizumab
treatment % received by % Mean % received by % Mean
pembrolizuma | receive | treatmen | pembrolizuma | receive | treatmen
b patients d by t b patients d by t
SoC duration SoC duration
patients | (weeks) patients | (weeks)
No second 46.3% 16.8% NA 55.6% 25.6% NA
line
treatment
mFOLFOX6 | 13.2% 6.9% 20.16 10.3% 18.6% 22.76
FOLFIRI 10.0% 8.2% 20.16 18.0% 18.6% 22.76
mFOLFOX6 | 1.6% 0.0% 20.16 2.9% 0.0% 22.76
+ cetuximab
FOLFIRI + 1.3% 0.0% 20.16 51% 0.0% 22.76
cetuximab
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mFOLFOX6 | 15.6% 30.9% 20.16 2.9% 18.6% 22.76
+

bevacizuma
b

FOLFIRI + 11.9% 371% 20.16 5.1% 18.6% 22.76
bevacizuma
b

Key: ITT, intention to treat; ITT-bev, intention to treat excluding bevacizumab patients; NA, not applicable;
SoC, standard of care.
Source: KN177

In the base case subsequent treatment distribution in line with the current clinical practice in
England. This was obtained through interviewing 50 UK oncology consultants to determine
the current treatment landscape within the UK. Table 58 below shows the breakdown of
subsequent treatment based on the responses of 50 UK consultant oncologists.

Table 58: Subsequent treatment distribution as per Clinician Feedback

Subsequent All patients All patients - bevacizumab
treatment | o roceived by % Mean % received by % Mean
pembrolizuma | receive | treatmen | pembrolizuma | receive | treatmen
b patients d by t b patients d by t
SoC duration SoC duration
patients | (weeks) patients | (weeks)
No second 46.3% 46.3% NA 55.6% 55.6% NA
line
treatment
mFOLFOX6 0.0% 0.0% 20.16 0.0% 0.0% 22.76
FOLFIRI 37.6% 37.6% 20.16 31.1% 31.1% 22.76
mFOLFOX6 0.0% 0.0% 20.16 0.0% 0.0% 22.76
+ cetuximab
FOLFIRI + 16.1% 16.1% 20.16 13.3% 13.3% 22.76
cetuximab
mFOLFOX6 0.0% 0.0% 20.16 0.0% 0.0% 22.76
+
bevacizuma
b
FOLFIRI + 0.0% 0.0% 20.16 0.0% 0.0% 22.76
bevacizuma
b
Key: ITT, intention to treat; ITT-bev, intention to treat excluding bevacizumab patients; NA, not applicable;
SoC, standard of care.
Source: KN177
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B.3.4 Measurement and valuation of health effects

Health-related quality-of-life data from clinical trials

Health-related quality-of-life (HRQoL) was evaluated in the KN177 trial using the EuroQoL
EQ-5D-3L. The estimated utilities were used in the cost-effectiveness model as evaluation of

HRQoL using EQ-5D directly from patients is consistent with the NICE reference case (48).

In KN177, the EQ-5D questionnaire was administered at treatment cycle 1, 2, 3, 4, 5, 7 up to
a year or End of Treatment, whichever occurred first and at the 30-day post-treatment
discontinuation follow-up visit. The EQ-5D analysis below is based on the PRO Full Analysis
Set (PRO FAS) population. UK preference-based scores were used for all patients analysed
from the KN177 clinical trial.

When estimating utilities, two approaches were considered:

Estimation of utilities based on time-to-death

This approach reflects the known decline in cancer patients’ quality of life during the terminal
phase of the disease. The approach has been previously used in the estimation of HRQoL in
patients with advanced NSCLC who had previously received platinum-based chemotherapy
or palliative radiotherapy, in advanced melanoma patients and in patients with urothelial
cancer (56-61).

Based on KEYNOTE-177 EQ-5D data, time to death was categorized into the following
groups:

o 360 or more days to death

o 180 to 360 days to death

o 30 to 180 days to death

o Under 30 days to death.

Time to death approach is considered as more relevant than progression-based utilities since
by considering more health states it offers a better HRQoL data fit. However, this analysis was
not considered robust enough to be included in the model due to the very low observation
numbers for patients especially in the category closest to death. This can be viewed in Table
59.
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Table 59: EQ-5D health utility scores by time-to-death

Time from EQ- Pembrolizumab SOC Pooled
5D Assessment (N=46) (N=61) (N=107)
Date to Death
(days)

nt T Mean SE 95% CI nt | mt Mean SE 95% CI nt mi Mean SE 95% CI
>360 fiii_i‘ii‘iTii‘
[180, 360) T'--FI'--FIT--F
[30, 180) T'--FI'--FIT--F
<30 T'--FI'--FIT--F

nt = Number of subjects with non-missing EQ-5D score
mi = Number of records with non-missing EQ-5D score
EQ-5D score during baseline is not included

Database cutoff date: 19Feb2020

Company evidence submission template for pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency [ID1498]

© Merck Sharp & Dohme (2020). All rights reserved Page 145 of 179



Estimation of utilities based upon whether or not patients have progressive disease.

Another approach, more commonly seen in previous oncology economic modelling literature,
is to define health states based on time relative to disease progression. This approach
generates results to fit the economic model by health state, there is a practical issue with the
KEYNOTE-177 ftrial-based utility, where the utility data was collected up to drug
discontinuation or at the 30-day-post-study safety follow-up visit, but no further. Therefore, the
utility data for post-progression is very limited as it is usually collected right after progression,
thus missing the utility data as patients’ HRQoL deteriorates when getting closer to death. This

leads to an overestimation of the utility in the post-progression state.

Following this approach, the date of progression was determined from the Response
Evaluation Criteria in Solid Tumours (RECIST version 1.1) using blinded independent central
review (BICR).

o0 To estimate utilities for the progression-free health state, EQ-5D scores

collected at all visits before the progression date were used.

o Utilities for the progressive state were based on the EQ-5D scores collected at

all visits after the progression date.

For each of the utility approaches, mean EQ-5D utility scores by health status were estimated
per treatment arm (pembrolizumab and SoC arms), and pooled for both arms. In addition, 95%
confidence intervals were obtained for each estimated EQ-5D utility and the statistical

significance of the differences between treatment arms was tested.

The utility values based on progression status is presented in Table 60.
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Table 60: EQ-5D health utility scores by progression status

Pembrolizumab (n= 141) SoC (n =137) Pooled (n = 278)
nt mi Mean SE 95% ClI nt mi Mean SE 95% CI nt mi Mean SE 95% CI
Progression free '---_i---_i---_
1 H I H H 1 H
Progression free '---_i---_i---_
no AE . l - I - . I -
Progressionfree | I [N | 1IN T HEEEEEE BN BN BB BN DN BN N BE En ——
AE 1 H I H H 1 H
Progressed |l /N T NN BN BN BN BN DN BN BN N | N |
1 H u 1 H H 1 H

nt = Number of patients with non-missing EQ-5D score
mt = Number of records with non-missing EQ-5D score
SE = standard error

SoC = standard of care.

EQ-5D score during baseline is not included

Database cut-off date: 19Feb2020
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Mapping
Not applicable as HRQoL was derived from the KN177 EQ-5D data.

Health-related quality-of-life studies
Please see Appendix H for a list of the studies identified through the SLR. No suitable studies

were identified as part of the SLR that reported utility data in the population under review.

Adverse reactions

Grade 3+ AEs occurring in at least 5% of patients treated with pembrolizumab or any of the
comparators are considered in the cost-effectiveness analysis. The utility impact of AEs

associated with subsequent therapies is not included in the economic model.

In the base case, disutilities associated with AEs are calculated based upon KN177 trial data
as this was considered the most relevant source of information. This is calculated by taking
the difference between the progression-free health state utility values for with and without
Grade 3+ AEs, then adjusting for the duration of adverse events. These inputs and calculations
are presented in Table 61.

Table 61: One-off QALY losses due to adverse events

Treatment One-off QALY loss

KN177 data
(base case)

Pembrolizumab 0.032

SoC 0.044

CAPOX 0.035

mFOLFOX6 + panitumumab 0.092

Key: QALY, quality-adjusted life year; SoC, standard of care.

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

The utility values used in the base case analysis using the state transition model are shown
in Table 62. The utilities for the “progression free” health state were informed by the
“progression free no AE utility data”. Different values are used for pembrolizumab and SoC as
a statistically significant difference was seen between treatment arms in KN177. The higher
utility values for pembrolizumab might be a consequence of pembrolizumab administration
being less burdensome tin comparison to SoC administration. Where pembrolizumab is
administered three-weekly on a single day, the SoC treatments are administered bi-weekly

over the course of three days. For the “progressed disease” health state, the pooled
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“progressed” utility was used as no statistically significant difference between treatments arms
was observed here. The utilities for the “post-surgery progression free” and “post-surgery
progressed disease” health states were assumed equal to the utilities for the “progression

free” and “progressed disease” health states, respectively. This is a conservative assumption.

For the comparators not included in the KN177 trial, CAPOX and mFOLFOX6 + panitumumab,
treatment-specific health state utility values were not available. Therefore, it was assumed that
the health state utility values for these treatments would be equal to SoC. This assumption is

plausible as both treatments are similar to those included in the SoC treatment arm of KN177.

Table 62: State Transition Model- Base case Analysis Utility Values

Health Pembrolizumab SoC CAPOX mFOLFOX6 +
state panitumumab
Mean SE Mean SE Mean SE Mean SE
Progression 0.852 0.008 0.800 0.012 0.800 0.012 0.800 0.012
free
Progressed 0.730 0.016 0.730 0.016 0.730 0.016 0.730 0.016
disease
Post- 0.852 0.008 0.852 0.008 0.852 0.008 0.852 0.008
surgery
progression
free
Post- 0.750 0.020 0.750 0.020 0.750 0.020 0.750 0.020
surgery
progressed
disease
One-off 0.032 NA 0.044 NA 0.035 NA 0.092 NA
QALY loss
due to AEs

Key: SE, standard error; SoC, standard of care.

The utility values used in the partitioned survival model are shown in Table 63 below.

Table 63: Partitioned Survival Model Analysis Utility Values

Health Pembrolizumab SoC CAPOX mFOLFOX6 +
state panitumumab
Mean SE Mean SE Mean SE Mean SE
Pre- 0.852 0.008 0.800 0.012 0.800 0.012 0.800 0.012
progression
Post- 0.730 0.016 0.730 0.016 0.730 0.016 0.730 0.016
progression
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One-off 0.032 NA 0.044 NA 0.035 NA 0.092 NA
QALY loss
due to AEs

Key: SE, standard error; SoC, standard of care.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

There are no NHS reference costs or payment-by-results (PbR) tariffs specific for costing
pembrolizumab. Details about the cost estimation of treatment with pembrolizumab in terms

of acquisition and administration are reported below.
Input from clinical experts

The costing approach adopted in this submission was previously validated with clinical experts

in previous HTA submissions of pembrolizumab (56, 57).
Intervention and comparators’ costs and resource use
Intervention

As per the anticipated licence, the model uses a 200mg fixed dose of pembrolizumab,
administered as a 30-minute IV infusion every three weeks (Q3W) (see Appendix A). As a
monotherapy, it is anticipated that pembrolizumab can also be administered at a 400mg fixed
dose every six weeks (Q6W). The list price of a 100mg vial is £2,630.00. Therefore, the drug
cost for pembrolizumab per administration is £5,260 based on two 100mg vials using the list
price. |
|

Comparators

For each of the comparators, dosing is administered based on patients’ body surface area
(BSA) or body weight. For the high cost comparators, namely, panitumumab, cetuximab and
bevacizumab, vial wastage is not considered, that is, vial sharing is assumed. To implement
this assumption, the minimum cost per mg is multiplied by the total dose per administration to

calculate the total drug cost per administration.

Missed doses and dose reductions
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The model includes the option to account for missed doses and dose reductions for

pembrolizumab and SoC which were included based upon the relative dose intensity (RDI) of

each treatment. The RDIs were sourced from the KN177 trial and are presented in Table 64

for both populations of interest. For treatments outside of KN177, drug costs were not adjusted

based on missed doses and dose reductions. In the base case the impact of missed doses

was considered for both pembrolizumab and SoC in order to fully match the costs modelled

within the trial to the efficacy based upon the doses received.

Table 64: Relative dose intensity values as per KN177

RDI All patients All patients-bevacizumab

Mean SD Mean SD
Pembrolizumab 96.5% 8.1% 95.6% 7.2%
SoC 88.6% 12.0% 88.6% 11.3%

Source: KN177

Key: ITT, intention to treat; ITT-bev, intention to treat excluding bevacizumab patients; RDI, relative dose
intensity; SD, standard deviation; SoC, standard of care.

The cost of drugs and dosing schedule used in the model can be found in Table 65 and Table

66 below.

Table 65: Drug Acquisition Cost

Treatment Formulation per vial/cap (pack size) Unit cost (£) Source
Pembrolizumab 1 x 50 mg vial £1,315.00 MIMS 2020
1 x 100 mg vial £2,630.00
Fluorouracil 1 x 1000 mg vial £1.29 eMIT 2018
1 x 2500 mg vial £3.59
1 x 2500 mg vial £5.16
1 x 500 mg vial £1.36
1 x 5000 mg vial £7.76

Leucovorin 1 x 100 mg vial £2.71 eMIT 2018
1 x 300 mg vial £7.90
1 x 500 mg vial £2.52

Oxaliplatin 1 x 50 mg vial £3.81 eMIT 2018
1 x 100 mg vial £6.44
1 x 200 mg vial £19.90

Irinotecan 1 x 100 mg vial £4.65 eMIT 2018
1 x 300 mg vial £11.23
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Treatment Formulation per vial/cap (pack size) Unit cost (£) Source

1 x 40 mg vial £3.19
1 x 500 mg vial £17.33

Cetuximab 1 x 100 mg vial £178.10 MIMS 2020
1 x 500 mg vial £890.50

Bevacizumab 1 x 100 mg vial £242.66 MIMS 2020
1 x 400 mg vial £924.40

Panitumumab 1 x 100 mg vial £379.29 eMIT 2018
1 x 400 mg vial £1,517.16

Capecitabine 60 x 150 mg tablets £3.97 eMIT 2018
120 x 500 mg tablets £21.76

Key: eMIT, electronic market information tool; MIMS, Monthly Index of Medical Specialities.

Table 66:Dosing Schedules included in the Model

Dosing per D
o . ose per
administration - . .
Treatment Drug adminstration Dosing frequency
(mg, mg/kg or
2 (mg)
mg/m?)
KN177 individual SoC treatments
Pembrolizumab Pembrolizumab 200 | mg 200 Once every 3 weeks
Fluorouracil bolus 400 | mg/m? 724
Fluorouracil infusion | 2400 | mg/m? 4,344
mFOLFOX6 Leucovorin 200 | mg/m? 74 once every 2 weeks
Oxaliplatin 85 | mg/m? 154
Irinotecan 180 | mg/m? 326
Fluorouracil bolus 400 | mg/m? 724
FOLFIRI Fluorouracil infusion | 2400 | mg/m? 4,344 once every 2 weeks
Leucovorin 400 | mg/m? 724
Fluorouracil bolus 400 | mg/m? 724
Fluorouracil infusion | 2400 | mg/m? 4,344
. > once every 2 weeks
mMEOLFOX6 + Leuc.ovorlln 400 | mg/m 724
cetuximab Oxaliplatin 85 | mg/m? 154 —
Cetuximab 400 | mg/m? 724 Irst infusion (over 2
hours)
Cetuximab 250 | mg/m? 453 weekly (over 1 hour)
Irinotecan 180 | mg/m? 326
Fluorouracil bolus 400 | mg/m? 724 once every 2 weeks
Fluorouracil infusion | 2400 | mg/m? 4,344 y
FOLFIRI + cetuximab Leucovorin 400 mg/m2 724 . : :
Cetuximab - first 400 | mg/m? 724 first infusion (over 2
hours)
Cetuximab - 250 | mg/m? 453 weekly (over 1 hour)
subsequent
mFOLFOX6 + Fluorouracil bolus 400 | mg/m? 724 once everv 2 weeks
bevacizumab Fluorouracil infusion | 2400 | mg/m? 4,344 Y
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Leucovorin 400 | mg/m? 724
Oxaliplatin 85 | mg/m? 154
Bevacizumab 5 mg/kg 356
Irinotecan 180 | mg/m? 326
Fluorouracil bolus 400 | mg/m? 724
FOLFIRI + bevacizumab | Fluorouracil infusion | 2400 | mg/m? 4,344 once every 2 weeks
Leucovorin 400 | mg/m? 724
Bevacizumab 5 mg/kg 356
Other comparators
Fluorouracil bolus 400 | mg/m? 724
MEOLEOX6 + FIuorouragI infusion 600 mg/mi 1,086
panitumumab Leuclovorlln 200 | mg/m 362 once every 2 weeks
Oxaliplatin 85 | mg/m? 154
Panitumumab 6 mg/kg 427

As per the licensed indication, patients treated with pembrolizumab are expected to be treated
until disease progression or unacceptable toxicity. In line with the KN177 protocol, a stopping
rule has been implemented in the model whereby patients do not receive therapy beyond 35
treatment cycles. To estimate the duration of treatment of pembrolizumab, time on treatment
(ToT) data from KN177 was used to reflect both early discontinuations caused by AEs and
other reasons for discontinuations before progression in addition to the additional weeks of

treatment that some patients may receive until confirmation of progression.

Figure 38: Time on Treatment (ToT) Data for Pembrolizumab
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Standard of Care (SoC) Comparators

The SoC regimen were assumed to be administered until disease progression or death. The

time on treatment for the SoC regimen is shown in Figure 39.

Figure 39: Time on Treatment (ToT) Data for SoC Arm

NMA Comparators

The time on treatment duration for CAPOX and mFOLFOX6 + panitumumab are assumed to
be equal to the PFS curve in the absence of alternative data. PFS was estimated as outlined

in Section 3.3 using the output of the NMA described in Section 2.9.

Administration Costs

Drug administration costs include the cost of therapy infusions required at each treatment
administration. Costs ere sourced from NHS reference costs 2018-2019 (62). Administration
costs are applied such that drug administration occurs to the time on treatment curve for each
intervention. For the base case it is assumed that oral treatments have no administration costs,
however, there is an option to assign a cost for oral treatments. The relevant administration

modes and corresponding costs by treatment are outlined in Table 67.
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The time required for the administration of pembrolizumab is 30 minutes, the Health Resource
Groups (HRG) code for SB12Z: Deliver Simple Parenteral Chemotherapy at First Attendance
based on the latest NHS reference costs 2017-2018 was used to reflect administration costs
for pembrolizumab. The assumption had been previously agreed with NHS England and used

in previous NICE submissions for pembrolizumab (56, 57, 63).

Table 67: Administration costs

Treatment Type of administration required NHS Setting Unit
reference cost
cost code

Pembrolizumab Simple Chemotherapy, at First SB12Z Outpatient £254.14

Attendance

mFOLFOX6 Deliver complex chemotherapy, SB14Z7 Daycase and | £385.28
including prolonged infusion reg day/night
treatment at first attendance

FOLFIRI Deliver complex chemotherapy, SB14Z Daycase and | £385.28
including prolonged infusion reg day/night
treatment at first attendance

CAPOX Deliver complex chemotherapy, SB14Z Daycase and | £385.28
including prolonged infusion reg day/night
treatment at first attendance

Cetuximab Deliver complex chemotherapy, SB14Z Daycase and | £385.28
including prolonged infusion reg day/night
treatment at first attendance

Panitumumab Deliver complex chemotherapy, SB14Z Daycase and | £385.28
including prolonged infusion reg day/night
treatment at first attendance

Source for costs: NHS Reference Costs 2018/19

Health-state unit costs and resource use

A comprehensive literature search was conducted in April 2020, to identify costs and resource
use in the treatment of and on-going management of MSI-H/dMMR CRC as well as the
broader colorectal cancer disease area. Please see Appendix | for details of the search
strategy and literature identified. TA439 was the main source of resource utilisation as it is the
only recent submission in a similar indication and no other suitable sources were found during

the literature search.

Patients incur disease management costs whilst in different health states over time. In the
partitioned survival model, this means patients receive different costs for pre-progression and
post-progression, and for the state transition model, costs are further split by post-surgery pre-
and post-progression. These costs are based on the frequency of certain services per month
based on TA439. Table 68 shows the frequency of each resource use and the calculated
usage per month as presented in TA439. Unit costs were multiplied by the frequency of each

resource to generate the total disease management cost per month which is then in turn
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transformed to the weekly cost. It was assumed that patients incurred the same disease

monitoring use regardless of treatment.
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Table 68: Disease Management Unit Costs and Frequency

Partitioned survival and state transition models

State transition model only

Transforme it Post-surgery pre- Post-surgery post-
R Reported d cost (£) Reference Description Pre-progression Post-progression gery p gery p
esource . progression progression
Cost (£) [if
applicable] _ Usage per . Usage per L Usage per _r Usage per
Description month Description month Description month Description month
Consultant £187 n/a NHS reference Service code: 370, Medical | one every 2 217 none 0 one every 4 0.25 none 0
outpatient costs 2018/19 Oncology, Outpatient weeks months
appointment Attendance
Tumour marker £13 £14 NICE IPG135, Unit cost as per TA439, one at month 1 | 0.25 none 0 one every 3 0.33 none 0
test 2015/2016 inflated from 2015 prices then one every months
prices 4 months
Liver function test £27 £29 NICE IPG135, Unit cost as per TA439, one atmonth 1 | 1.25 none 0 one every 3 0.33 none 0
2015/2016 inflated from 2015 prices then one every months
prices 4 months
CT scan £116 n/a NHS reference RD26Z: Computerised one every 3 0.33 none 0 one every 3 0.33 none 0
costs 2018/19 Tomography Scan of Three | months months
Areas, with Contrast,
Outpatient
MRI scan £206 n/a NHS reference RDO05Z: Magnetic two during 0.25 none 0 none 0 none 0
costs 2018/19 Resonance Imaging Scan time on
of Two or Three Areas, with | treatment
Contrast, Outpatient period*
Best supportive 1,667€ £1,600 Farkkila (2015), Monthly cost as per TA439, | none 0 cost per 1 none 0 cost per 1
care cost reported as converted to GPB and month month
2010 EUR inflated from 2015 prices
Colonoscopy £520 n/a NHS reference FE32Z: Diagnostic none 0 none 0 one after 1 0.03 none 0
costs 2018/19 Colonoscopy, 19 years and year then one
over every 3 years

Reference
[description]

TA439 [First- and second-line
pre-progression]

TA439 [Third-line post-

progression]

TA439 [Post-successful
resection pre-progression]

TA439 [Post-successful
resection post-progression]
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For cost of surgery, the unit cost with curative intent was £10,106 at 2013/14 prices, which
was sourced from TA439. This captures the average cost for liver resection (weighted for

proportion which are open and laparoscopic). This was inflated to 2018/19 prices; £10,919.

The proportion of patients who go on to have surgery differs depending on the active
treatment. Data were available from KN177 to inform these proportions for pembrolizumab
and SoC. We assumed that the surgery rates of NMA comparators (CAPOX and mFOLFOX6
+ panitumumab) patients were equal to SoC patients. Table 69 presents the proportions who
receive surgery with curative intent and the calculated surgery costs used in the economic

analysis, for both the ITT and ex-bevacizumab populations.

It should be noted that in both KN177 and clinical practice, patients may receive more than
one surgery with curative intent. In TA439, it was given that the mean number of surgeries
required per patient undergoing surgery was 1.6 surgeries. To account for this, the costs of

one surgery were multiplied by 1.6.

Table 69: Surgery costs

Treatment All Patients All patients excluding
bevacizumab
Surgery rate Calculated Surgery rate Calculated
surgery surgery costs (£)
costs (£)
Pembrolizumab 9.2% £1,598.59 15.4% £2,687.74
SoC 8.4% £1,474.77 10.6% £1,858.54
XELOX 8.4%* £1,474.77 10.6%* £1,858.54
mFOLFOX6 + 8.4%* £1,474.77 10.6%* £1,858.54
panitumumab

Key: SoC, standard of care.

*Assumed same as SoC.

Application of surgical cost differs depending on the modelling methodology. For the
partitioned survival model, the total surgery cost is applied as a one-off cost whereas for the
state-transition model, the proportion of patients who enter the ‘post-surgery’ health state per

model cycle are assigned the surgery unit cost.
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Adverse reaction unit costs and resource use

A description of the AEs included in the model and the corresponding frequencies are

presented in section B.3.3. The approach used to consider the HRQoL impact of AEs as part

of the cost-effectiveness assessment is described in B.3.4.

The costs of managing AEs are derived from the NHS Reference costs 201-2019, with

previous NICE submissions for pembrolizumab used as a guide for the appropriate HRG

code(64, 65)s. The costs of treating each AE and the associated HRG code and descriptions

are provided in Table 70.

Table 70: Unit costs of adverse events

Adverse event
(Grade 3+)

Unit cost

Reference

Description [assumption]

Anaemia

£799.00

Crathorne et al. (2013)

TA323, Erythropoiesis-stimulating
agents for treating cancer treatment
induced anaemia [as per TA439]

Neutropenia*

£93.32

NHS reference costs
2018/19

Weighted average of mean costs for
HRG code WJ11Z Other disorders
of immunity across non-elective
long- and short-stay episodes and
day-case admissions [assumed that
10% of patient require hospital
treatment, each requiring two
episodes during chemotherapy]

Febrile
neutropenia®

£3,171.57

NICE DSU 2007

The NICE DSU report on the cost of
febrile neutropenia 2007 (£2,286)
has been inflated to 2017-2018
prices using the Hospital &
community health services (HCHS)
index

Diarrhoea*

£823.95

NHS reference costs
2018/19

Assumed that a typical patient will
have two hospital admissions,
corresponding to FD10M-Non-

Malignant Gastrointestinal Tract
Disorders without Interventions, with
CC Score 0-2 as a non-elective
short-stay episode, each costing
£412

Abdominal pain

£157.00

NHS reference costs
2018/19

Service code: 191, Pain
Management [as per TA439]

Nausea*

£823.95

NHS reference costs
2018/19

Assumed that a typical patient will
have two hospital admissions,
corresponding to FD10M-Non-
Malignant Gastrointestinal Tract

Disorders without Interventions, with
CC Score 0-2 as a non-elective
short-stay episode, each costing
£412
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Adverse event

Description [assumption]

(Grade 3+) Unit cost Reference
Vomiting* £823.95 NHS reference costs Assumed that a typical patient will
2018/19 have two hospital admissions,
corresponding to FD10M-Non-
Malignant Gastrointestinal Tract
Disorders without Interventions, with
CC Score 0-2 as a non-elective
short-stay episode, each costing
£412
Small intestinal £13,257.5 NHS reference costs Weighted average of FF20A:C,
obstruction 0 2018/19 Complex Small Intestine
Procedures, HRG
Stomatitis £2,111.18 NHS reference costs Weighted average of CB02A:F,
2018/19 Non-Malignant, Ear, Nose, Mouth,
Throat or Neck Disorders, with
Interventions, Elective Inpatient [as
per TA439]
Fatigue* £3,320.57 NHS reference costs Assume equal to fatigue (Brown et
2018/19 al. 2013) WA17X code, no longer in
use. Code used WH14C Other or
Unspecified Neoplasm, without
Interventions, with CC Score 2+
Asthenia* £3,320.57 NHS reference costs WH14C Other or Unspecified
2018/19 Neoplasm, without Interventions,
with CC Score 2+ [assumed equal
to fatigue]
Pneumonia £1,770.38 NHS reference costs Weighted average of
2018/19 DZ11K:DZ11V, Lobar, Atypical or
Viral Pneumonia, with Multiple
Interventions/with Single
Intervention/without Interventions,
HRG
Neutrophil count NHS reference costs Weighted average of mean costs for
decreased® 2018/19 HRG code WJ11Z Other disorders
of immunity across non-elective
long- and short-stay episodes and
day-case admissions [assumed
£93.32 same as neutropenia]
Gamma- NHS reference costs Total HRG KC05G-H Fluid or
glutamyltransfera 2018/19 Electrolyte Disorders, with
se increased” Interventions, CC Score 0-5+ Non-
£499.01 elective short stay
White blood cell NHS reference costs Total HRG KC05G-H Fluid or
count 2018/19 Electrolyte Disorders, with
decreased* Interventions, CC Score 0-5+ Non-
£93.32 elective short stay
Hyponatraemia* NHS reference costs Total HRG KC05G-H Fluid or
2018/19 Electrolyte Disorders, with
Interventions, CC Score 0-5+ Non-
£740.92 elective short stay
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Adverse event Unit cost Reference Description [assumption]
(Grade 3+)
Hypokalaemia* NHS reference costs Total HRG KC05G-H Fluid or
2018/19 Electrolyte Disorders, with
Interventions, CC Score 0-5+ Non-
£740.92 elective short stay
Decreased NHS reference costs Total HRG KC05G-H Fluid or
appetite* 2018/19 Electrolyte Disorders, with
Interventions, CC Score 0-5+ Non-
£532.32 elective short stay
Dehydration* NHS reference costs Total HRG KC05G-H Fluid or
2018/19 Electrolyte Disorders, with
Interventions, CC Score 0-5+ Non-
£740.92 elective short stay
Pulmonary £1,396.87 NHS reference costs Weighted average of DZ09J:Q,
embolism 2018/19 Pulmonary Embolus with
Interventions, HRG
Hypertension £598.58 NHS reference costs
2018/19 EB04Z, Hypertension, HRG
Embolism £1,396.87 NHS reference costs Weighted average of DZ09J:Q,
2018/19 Pulmonary Embolus with
Interventions, HRG
Key: SE, standard error.
*Indicates AEs that were not included in TA439.

Miscellaneous unit costs and resource use

Subsequent Treatment Costs

The economic model possesses two options regarding the choice of subsequent therapies:
trial-based distribution of subsequent treatments (as per KN177 trial), or real-world
distributions of subsequent treatments expected in UK clinical practice (as per clincal
feedback). The trial-based distribution of subsequent therapies was used in the base-case
analysis, with the real-world distribution of subsequent therapies explored in scenario analysis.
In the economic model, upon disease progression patients were assumed to incur the costs

of subsequent therapies. The proportions are presented in Table 57 and Table 58.

Terminal Care Cost

The model includes the option to apply a one-off, end-of-life cost of £5,156.50. This was
applied to patients at the point of dying to reflect the cost of terminal care. The end-of-life cost
was calculated based on the average cost derived from the Round et al. (2015) modelling
study, which estimated the cost of cancer care during the final phases of life (66). The study
presented the end-of-life cost from health, social, charity or informal care services for
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colorectal, lung or prostate cancer individually in England and Wales. These care costs were
uplifted to 2018—-2019 costs using indices from PSSRU.

In the base case and in line with TA439, this cost is not applied in order to avoid double-
counting costs. The resource value used for progressed disease from Farkkila (2015) already

takes palliative care costs into account.
B.3.6 Summary of base-case analysis inputs and assumptions

Summary of base-case analysis inputs

An overview of the key base case inputs is provided in Table 71. The full list of variables

used in the cost-effectiveness analysis is presented in Appendix O.

Table 71: Overview of base case inputs

Base case input

Input
Model settings
Time horizon 40 years making this a lifetime horizon
: - Time to Post-
Paramgtrlc funqt!ons for o sion PFS progression | Surgery
modelling transitions from prog survival
recurrence-free state Exponential | Exponential | Weibull Gompertz
Source of surgery survival | Cucchetti 2015
outcomes
Utility
Health State Utility value source | KN177
Apply age-related disutility? Yes

Treatment in subsequent therap
Source of subsequent therapy | KN177
market shares

Drug and Administration Costs
Use of vial sharing | Yes

Assumptions

Table 72 summarises the assumptions used in the economic model.
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Table 72: List of assumptions used in the economic model

Assumption

Justification

Use KM data for the first 20
weeks from KN177 trial to
model PFS and TTP for
pembrolizumab and SoC,
then extrapolate

Based on the shape of the survival curves, 2-phases
piecewise approach was considered appropriate. Given the
data maturity and hazards over time, 20 weeks was
considered an appropriate point to begin the extrapolation.

Use KM data from KN177
trial to model Post
progression survival for
pembrolizumab and SoC,
then extrapolate

Due to the data being relatively linear over time and the
same model being used for both treatment arms, one-piece
model was considered appropriate for extrapolation

The incidence of AEs from
KN177 assumed to reflect
that observed in practice

Assumption based on the results of the KN177 trial for the
indication under consideration. The same method and
criteria were applied in previous NICE appraisals of
pembrolizumab (TA357, 366, 428, 519)

Utilities were adjusted by
UK general population utility
where utility deceases with
age

Based on the Ara and Brazier study suggesting the impact
of age on HRQoL

Pembrolizumab will be
administered for a
maximum of 35 cycles.

This assumption is in line with KN177 clinical trial

For SoC regimens, vial
sharing is assumed.

This is the assumption is a conservative estimate

No use of pembrolizumab
as a subsequent therapy
despite its use in KN177.

Pembrolizumab is not currently recommended as a
subsequent therapy for this indication in the UK, Therefore,
a cross-over adjustment was conducted to remove its effect
on the overall survival curve and its cost was not included in
the economic model.

B.3.7

Base-case results

Base-case incremental cost-effectiveness analysis results

In the base case analysis, the estimated mean overall survival was 6.51 years with

pembrolizumab and 3.79 years with SoC. Patients treated with pembrolizumab accrued 4.01

QALYs compared to 2.37among patients in the SoC cohort. Table 73 presents the base case

cost-effectiveness results for pembrolizumab versus SoC, incorporating the discount of the

CAA. The results show pembrolizumab to be cost-effective compared to SoC when

considering a willingness to pay threshold of £30,000 per QALY.
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Table 73: Base-case Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | N - - -
Pembrolizuamb [ ] [ | [ | 14,659 1.64 8,925
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years

Additional Analyses- NMA-related Comparators

Additional analyses considering the NMA-related comparators showed an estimated mean
overall survival of 6.51 years with pembrolizumab versus 3.76 with CAPOX and 4.04 with
FOLFOX + panitumumab. Patients treated with pembrolizumab accrued 4.01 QALYs
compared to 2.35 and 2.50 versus CAPOX and FOLFOX + panitumumab respectively.

Table 74 and Table 75 below present the cost-effectiveness results for pembrolizumab,

incorporating the discount of the CAA compared to CAPOX and FOLFOX + panitumumab.

Table 74: Base-case Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX || | ] || - - -
Pembrolizumab | ] B || £53,469 1.66 £32,111
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-
adjusted life years

Table 75: Base-case Results versus FOLFOX + panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + || || || - - -

panitumumab
Pembrolizumab [ ] || B | £35802 1.51 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Fully incremental ICERs are shown in Table 76. CAPOX was the least costly alternative and

dominates FOLFOX + panitumumab which was found to be the least effective.
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Table 76: Incremental Analysis Results

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX [ || ||
SoC [ ] || || 38,809 0.02 1,719,531
Pembrolizumab | [ || || 14,659 1.64 8,925
mFOLFOX6 + | || || 35,802 -1.51 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

B.3.8

Probabilistic sensitivity analysis

Sensitivity analyses

To assess the uncertainty surrounding the variables included in the cost-effectiveness model,

a probabilistic sensitivity analysis (PSA) was undertaken using 1,000 samples. The mean

values, distributions around the means and sources used to estimate the parameters are

detailed in Appendix O.

The pairwise and incremental cost-effectiveness results obtained from the probabilistic

sensitivity analysis for pembrolizumab is presented in Table 77 and Table 78 and the

corresponding scatterplots and cost-effectiveness acceptability curves (CEAC) are presented

in Figure 40 to Figure 43.

Table 77: Probabilistic Pairwise Results

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | | - - -
Pembrolizuamb [ | B B 19,476 1.64 11,868

years

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
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Table 78: Probabilistic Sensitivity Results- Incremental Analysis

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX | [ ] || - - -
SoC | || || 38,615 0.01 2,585,304
Pembrolizumab | [ || || 19,453 1.63 11,892
mFOLFOX6 + | || || 31,564 -1.50 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Figure 40: CEAC for Pembrolizumab vs. SoC, CAPOX and FOLFOX + panitumumab
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Figure 41: Scatterplot for Pembrolizumab vs. SoC
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Figure 42: Scatterplot for Pembrolizumab vs. CAPOX
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Figure 43: Scatterplot Pembrolizumab vs. FOLFOX + panitumumab
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Deterministic sensitivity analysis

Extensive sensitivity analyses were conducted to explore the uncertainty associated with the
estimates of cost-effectiveness. One-way deterministic sensitivity analysis (DSA) was
conducted using the parameters outlined in Appendix O, and the associated lower and upper
bound. The tornado diagrams of these one-way DSA are presented in Figure 44 to Figure 46

the full table of results are presented in Appendix O.

Figure 44: Tornado diagram presenting one-way DSA results: Pembrolizumab vs. SoC
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Figure 45: Tornado diagram presenting one-way DSA results: Pembrolizumab vs.
CAPOX
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Figure 46: Tornado diagram presenting one-way DSA results: Pembrolizumab vs.
FOLFOX + panitumumab
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Scenario analysis

Alternative scenarios were tested as part of the sensitivity analysis to assess uncertainty
regarding structural and methodological assumptions.

The parameters explored are summarised below.
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Table 79: Scenario Analyses Settings

Model settings

Base case settings

Scenario analysis

SoC)

Time horizon 40 years 30 years

NMA results used FP NMA PH NMA

Time to progression and Two-piece cut-off 20 weeks, Two-piece cut-off 10 weeks,
Progression free survival (pembro & exponential weibull

Post progression survival (pembro &
SoC)

One-piece, Weibull

One-piece, lognormal

Source used for surgery survival
outcomes

Cucchetti 2015

Adams 2004

Surgery parametric survival model:
PFS and OS

Gompertz

Generalised gamma

Consider wastage

No - Vial sharing assumed

Yes

The scenario analysis results are all presented in the tables below.
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Table 80: Scenarios Analysis Results: Pembrolizumab vs. SoC

Pembrolizumab monotherapy vs SoC Pembrolizumab SoC Difference

Total Costs Total Total Total ICER in ICER
QALYs | Costs QALYs

Pembrolizumab Monotherapy Versus SoC base case || || N | ] £8,925 -

Time horizon- 30 years ] | ] || £8,828 -£97

PH NMA results used | || | || £8,925 £0

Time to progression and Progression free survival - . - . £8,468 -£457

(pembro & SoC) Weibull

Post progression survival (pembro & SoC) Lognormal - . - . £8,189 -£735

Source used for surgery survival outcomes- Adams - . - . £8,829 -£96

2004

Surgery parametric survival model: PFS and OS- - . - . £8,943 £18

Generalised gamma

Consider wastage - . - . £7,465 -£1,460

Table 81: Scenarios Analysis Results: Pembrolizumab vs. CAPOX
Pembrolizumab monotherapy vs CAPOX Pembrolizumab CAPOX .
Difference
Total Costs | Total Total Total ICER in ICER
QALYs | Costs QALYs

Pembrolizumab Monotherapy Versus CAPOX base - . - £32,111 i

case

Time horizon- 30 years - . - . £32,142 £30

PH NMA results used [ || | ] || £31,564 -£547

Time to progression and Progression free survival - . - . £30,578 -£1,533

(pembro & SoC) Weibull

Post progression survival (pembro & SoC) Lognormal - . - . £32,288 £176

Source used for surgery survival outcomes- Adams - . - . £32,127 £16

2004

Surgery parametric survival model: PFS and OS- - . - . £32,136 £24

Generalised gamma

Consider wastage - . - . £32,091 -£20
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Table 82: Scenarios Analysis Results: Pembrolizumab vs. FOLFOX + panitumumab

Pembrolizumab monotherapy vs FOLFOX + . FOLOFX +

. Pembrolizumab - .
panitumumab panitumumab Difference

ICER .
Total Costs Total Total Total in ICER
QALYs | Costs QALYs

Pembrolizumab Monotherapy Versus FOLFOX + - . - Dominant i
panitumumab base case
Time horizon- 30 years - . - . Dominant NA
PH NMA results used - . - . Dominant NA
Time to progression and Progression free survival - . - . Dominant NA
(pembro & SoC) Weibull
Post progression survival (pembro & SoC) Lognormal - . - . Dominant NA
Source used for surgery survival outcomes- Adams - . - . Dominant NA
2004
Surgery parametric survival model: PFS and OS- - . - . Dominant NA
Genera;ised gamma
Consider wastage - . - . Dominant NA

The results show that pembrolizumab remains a cost-effectiveness treatment option versus the SoC regimen and FOLFOX +
panitumumab in the vast majority of scenarios explored. Whilst marginal, the results show in all scenarios pembrolizumab is
marginally above the cost-effectiveness threshold versus CAPOX. The results are robust to changes in the time horizon, estimation

of treatment costs, surgery outcomes and alternative parametric distributions.
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Summary of sensitivity analyses results

We have conducted extensive sensitivity analyses to understand the key determinants of the
cost-effectiveness of pembrolizumab for Stage IV MSI-H/AMMR CRC. The results
demonstrate that the model is robust to the vast majority of scenarios explored, with
pembrolizumab remaining a cost-effective treatment option for patients with Stage IV MSI-
H/dMMR CRC.

B.3.9 Subgroup analysis

No subgroup analysis has been indicated.
B.3.10 Validation

Validation of cost-effectiveness analysis

Comparison with published economic literature

This is the first economic evaluation focused on assessing the cost-effectiveness of
pembrolizumab for the treatment of patients with MSI-H/dAMMR mCRC. The economic
evaluation reflects patients assessed in KN177 and is relevant to all groups of patients who

could potentially benefit from use of the technology, as identified in the decision problem.

No study assessing the cost-effectiveness of pembrolizumab for the target population
specified above was identified from the systematic literature review. It was therefore not
possible to compare the results of the economic model developed in this submission with any

available publication.

Model Functionality

To verify the results of the cost-effectiveness model, internal quality control procedures were
undertaken by the model developers to ensure that the mathematical calculations were

performed correctly and were consistent with the model's specifications.

Health economists not involved in the development of the model reviewed the model for coding
errors, inconsistencies, and the plausibility of inputs and results. The model has also been
subjected to a checklist of known modelling errors, and the assumptions have been
questioned. Moreover, the model has been reviewed from a technical and methodological

perspective by a health economist external to the company that built the model.



Model outputs have been compared against observed trial results.

For more details comparing the results generated from the model to the outcomes from the

model please refer to Appendix J1.1.

External validity

Overall survival data obtained from a large cohort of patients receiving treatment for Stage IV
MSI-H/dMMR CRC in France between 2007 and 2017 as reported in Tougeron et al. was used
to select the most appropriate PSMs to extrapolate PostPSXS data for the state transition
model and OS for the partitioned survival model. Moreover, OS as modelled in the base case
analysis using the state transition model is well aligned with OS as observed in patients

receiving first-line treatment in Tougeron et al.

B.3.11 Interpretation and conclusions of economic evidence

The population included in the economic evaluation was consistent with the population eligible
for pembrolizumab as per the anticipated licence. As mentioned previously, clinical efficacy
estimates from the KN177 trial, which assessed patients in line with the anticipated licenced
indication, were used in the model. Therefore, the economic evaluation is relevant to all
patients who could potentially use pembrolizumab in the patient population under

consideration.

Generalisability of the analysis to clinical practice in England

The analysis is directly applicable to clinical practice in England since:

e The patient population in KN177 is reflective of UK patients with stage IV MSI-H/dMMR
CRC, and a proportion of the choice of comparator matches the current UK standard

of care.

e The resource utilitisation and unit costs are reflective of UK clinical practice and were
mainly derived from the NHS Reference Costs and previous NICE submissions for
pembrolizumab and colorectal cancer, incorporating the feedback provided by the
ERGs in recent NICE appraisals. These cost inputs are considered most appropriate

to model the cost-effectiveness of pembrolizumab.

o Extensive sensitivity analyses were conducted, considering alternative approaches to
extrapolation and different data sources and scenarios related to the estimation of
QALYs and costs.



Strengths and weaknesses of the evaluation

The analysis performed makes use of the best available evidence to inform the model. Head-
to-head data from the KN177 trial comparing pembrolizumab to a variety of SoC, which
represent the majority of current UK clinical practice, were used in the economic evaluation.
OS, PFS and ToT data for pembrolizumab from KN177 trial informed inputs within the model.
For the comparators not included in the trial, a network meta-analysis was conducted.
However, the SoC arm of KN177 trial contained a significant proportion of patients (70%) given
the bevacuzimab containing regimens which are not approved for use for this indication in the
UK. To account for this bevacuzimab containing regimens were assumed to have equal
efficacy to cetuximab containing regimens. This is a conservative assumption, as literature
sources show MSI-H/dMMMR CRC patients have a significantly better OS when treated with

bevacuzimab versus cetuximab (67).

There was a high level of cross-over (> 80%) of patients who progressed on the SoC arm to
a subsequent PD-L1 inhibitor. However, as stated during the model selection process, this is
limited by the use of a state transition model as this modelling methodology largely relies on
data collected prior to crossover (time to progression [TTP] and progression-free survival
[PFS] data).

Regardless of the limitations, there was consistency and stability of cost-effectiveness results
to wide-ranging scenario analyses. In the majority of analyses conducted, pembrolizumab
continues to show cost effectiveness versus the comparators for patients with stage IV MSI-
H/dMMR CRC.

The results presented here support the conclusion that, within the context of innovative
therapies, pembrolizumab is a cost-effective therapeutic option for the treatment of patients
with Stage IV MSI-H/dMMR mCRC.
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Notes for company

Highlighting in the template

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

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

KEYNOTE-177: Trial conduct

A1. Figure 1 of the company submission indicates that progressive disease was
assessed by irRECIST in the pembrolizumab arm, but centrally verified by RECIST

1.1 in the standard care (SC) group. Please:

a) outline how irRECIST differs from RECIST 1.1;

b) provide absolute numbers for events as assessed per irRECIST in the
pembrolizumab group for the intention to treat (ITT) population, and the

subgroups requested in A8 and A9;

c) Page 27 of the company submission reports that irRECIST has been
used in an exploratory analysis of progression-free survival (PFS).
Please provide the results of the exploratory analysis for PFS for the
ITT population from KEYNOTE-177.

Please note that the primary objective of KEYNOTE-177 states “To compare
Progression-Free Survival (PFS) per RECIST 1.1 by central imaging vendor”. Section
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4.2.4.1 Efficacy Endpoints of the KEYNOTE-177 study protocol (shown on page 780
of 2727 of the KEYNOTE-177 clinical study report) states that “RECIST 1.1, as
assessed by the central imaging vendor, will be used to determine the dates of

progression as this methodology is accepted by regulatory authorities.”

The site may confirm progression with irRECIST as listed in Figure 1 if desired to do
so. Figure 8 of the KEYNOTE-177 study protocol (shown on page 828 of 2727 of the
KEYNOTE-177 Clinical Study Report) notes that after central verification of
progression is confirmed a “Clinically stable subject on pembrolizumab may remain on
pembrolizumab at the discretion of Investigator.” In the case where the investigator
has elected to keep the patient on pembrolizumab therapy, repeat tumour imaging will
be performed at =24 weeks. Patients who have confirmed progressive disease by
irRECIST will be discontinued from the trial (unless subject experiences clinically
meaningful benefit per Investigator after marketing authorisation holder consultation)
and if progressive disease is not confirmed, patients may remain on study drug at
Investigators discretion and be followed by irRECIST. Evaluation of tumour response
by RECIST 1.1 per the central imaging vendor is the basis for efficacy assessment in
this study; however, IrRECIST was used to make treatment decisions beyond
progression by RECIST 1.1.

A1l.a):

RECIST 1.1 and irRECIST provide the same response assessment until progressive
disease. Per irRECIST (detailed in Section 7.1.4.6 of the KEYNOTE-177 study
protocol, shown in page 826 of 2727 of the KEYNOTE-177 Clinical Study Report),
disease progression on patients treated with pembrolizumab should be confirmed
locally by the site at least 4 weeks after central verification of site assessed first
radiologic evidence of PD in clinically stable patients. Patients who have unconfirmed
disease progression may continue on treatment at the discretion of the site investigator
until progression is confirmed by the site provided they have met the conditions
detailed in Section 7.1.4.6 of the KEYNOTE-177 study protocol (shown in page 826 of
2727 of the KEYNOTE-177 Clinical Study Report). Patients who obtain a confirmation
scan do not need to undergo the next scheduled tumour imaging if it is <4 weeks later;
tumour imaging may resume at the subsequent scheduled imaging time point if

clinically stable. Patients with confirmed disease progression, as assessed by the site,
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will discontinue study medication. Exceptions are detailed in Section 7.1.4.6 of the
KEYNOTE-177 study protocol (shown in page 826 of 2727 of the KEYNOTE-177
Clinical Study Report).

A1.b):

At the time of this interim analysis 2, there were [] patients in the pembrolizumab arm
who actually have iIrRECIST imaging. Two patients developed a response after
progressive disease per irRECIST. A summary of irRECIST 1.1 imaging, for the overall
ITT population and by RAS subgroups is presented in Table 1 below.

Table 1 Summary of irRECIST 1.1 imaging, overall population and by RAS subgroups
(ITT population), KEYNOTE-177 study

Pembrolizumab SOC
n n
Overall . .
KRAS and NRAS Wild type [ ] [ |
KRAS or NRAS Mutant B B

Database Cutoff Date: 19FEB2020.

A1.c):

Progression-free survival per irRECIST by central imaging vendor is an exploratory
objective of the KEYNOTE-177 study and was not analysed at the second interim
analysis. This exploratory analysis will be performed at the time of the final analysis

and the results will be become available at that time.

A2. Table 10 of the company submission outlining KEYNOTE-177 patient
characteristics states that oncologic surgery with curative intent, “occurred after
subject randomisation and before initiation of new anti-cancer therapy, crossover
treatment and second course treatment”. This description does not align with the
assumption made in the economic analysis that all surgeries took place 12 weeks
after the start of treatment. Please clarify the potential disparity and provide the
mean and median time to surgery (with accompanying measures of variance) with

curative intent in each treatment group.
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The estimated mean and median time from randomisation date to surgery with curative
intent (with accompanying measures of variance) in each treatment group is presented
in Table 2. The unit of time used is weeks. Median time to surgery with curative intent

was not reached for both treatment groups.

Table 2 Estimated median and mean of time to surgery (intention-to-treat population),
KEYNOTE-177 study

Treatment N Number of Estimated 95% CI of Estimated SE of 95% CI of
Events (%) Median Estimated Mean Time | Estimated Estimated

Time in Median Time in in Weeks | Mean Time Mean Time in
Weeks Weeks in Weeks Weeks

Pembrolizumab 153 14 (9.2) Not (--) 99.462 2.176 (95.198, 103.726)
Reached

SOC 154 13 (8.4) Not (--) 61.684 1.394 (58.952, 64.415)
Reached

Estimated median and mean of Time to Surgery is from product-limit (Kaplan-Meier) method
Time to Surgery is defined as the time from the randomization date to curative surgery date

Number of Events is defined as number of subjects who had a curative surgery received before initiation of new anti-cancer therapy,
crossover treatment and second course treatment

Database Cutoff Date: 19Feb2020

The assumption made in the economic analysis that all surgeries took place 12 weeks
after the start of treatment is a simplification based on the assumptions made in TA439

which is reflective of clinical opinion in the UK.

A3. Table 10 of the company submission reports that 14 and 13 people underwent
surgery in the pembrolizumab and standard of care (SoC) groups, respectively.
However, different numbers are reported in table 14.2-14 of the Clinical Study Report
(8 for pembrolizumab and 2 for SoC). Please clarify this potential discrepancy.

Table 10 of the company submission reports that 14 and 13 patients underwent
surgery in the pembrolizumab and standard of care (SoC) groups, respectively, across
the overall ITT population (N=307; 153 vs. 154). Table 14.2-14 of the Clinical Study
Report presents the summary of response outcome in subjects with confirmed
response by central imaging vendor per RECIST 1.1 (N=118; 67 vs. 51); i.e., this
analysis includes only patients with a confirmed complete response or partial
response, so does not include all ITT patients. Out of the subset of patients with
confirmed response, there were 10 patients who underwent surgery with curative

intent (8 in the pembrolizumab arm and 2 in the SoC arm).
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A4. Please clarify the difference between clinical progression and progressive

disease as referred to in Table 15 of the company submission.

Progressive disease is an objective measurement based on RECIST 1.1 criteria.
Clinical progression is non-objective and based on physician assessment to stop

treatment or study without objective measurement of progressive disease.

KEYNOTE-177: Clinical effectiveness results

A5. Please clarify how median OS in the standard of care (SoC) arm from
KEYNOTE-177 has been calculated given that, according to Table 20 of the
company submission, fewer than 50% of people in that group have died (44.8%
[69/154]).

As indicated in the footnote at the bottom of Table 20 of the submission, the median
OS (95% CI) are calculated from product-limit (Kaplan-Meier) method for censored
data for survival time. In the standard of care (SoC) arm, 44.8% [69/154] of patients
had event (i.e., died), and 55.2% [85/154] did not have event (i.e., survive), and the

median 34.8 indicates that 50% of patients survive up to 34.8 months.

A6. Please provide details on the censoring of patients in the ITT population of
KEYNOTE-177. Please provide a table detailing the number at risk in each treatment
arm, the number of patients censored and the number with an event (death) for the

time points listed in Figure 4 of the company submission for each of:

a. OS (considering the Kaplan—Meier plot in Figure 4 of the company

submission)
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b. PFS (considering the Kaplan—Meier plot in Figure 9 of the company

submission)

Summary of event and censoring for OS and PFS by time points listed in Kaplan-Meier

plots of the company submission is presented in Table 3 and Table 4, respectively.

Table 3 Summary of event and censoring for overall survival (ITT population),
KEYNOTE-177 study

Pembrolizumab SOC
(N=153) (N=154)

Time in Number at Number Number Number at Number Number
Months Risk Censored with Event Risk Censored with Event
0 153 0 19 154 4 13
4 134 0 11 137 0 16
8 123 0 4 121 1 10
12 119 0 7 110 1 10
16 112 0 5 99 0 4
20 107 1 3 95 2 7
24 103 26 2 86 19 3
28 75 22 3 64 21 4
32 50 21 2 39 19 2
36 27 11 0 18 8 0
40 16 11 0 10 7 0
44 5 5 0 3 3 0
48 0 0 0 0 0 0
Database Cutoff Date: 19FEB2020.

Table 4 Summary of event and censoring for progression-free survival (primary
analysis) by central imaging vendor per RECIST 1.1 (ITT population), KEYNOTE-177

study
Pembrolizumab SOC
(N=153) (N=154)

Time in Number at Number Number Number at Number Number
Months Risk Censored with Event Risk Censored with Event
0 153 2 55 154 14 40

4 96 9 10 100 6 26

8 77 3 2 68 6 19

12 72 2 6 43 1 9

16 64 1 3 33 4 7

20 60 5 0 22 0 4

24 55 16 2 18 3 4

28 37 14 3 11 3 4

32 20 12 1 4 1 0

36 7 2 0 3 3 0

40 5 5 0 0 0 0

44 0 0 0 0 0 0
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Pembrolizumab SOC
(N=153) (N=154)
Time in Number at Number Number Number at Number Number
Months Risk Censored with Event Risk Censored with Event
48 0 0 0 0 0 0

Database Cutoff Date: 19FEB2020.

Population

A7. Please clarify, by treatment arm, how many people had unresectable disease at
baseline in KEYNOTE-177.

No unresectable patients were included in the KEYNOTE-N177 study.

Network meta-analysis (NMA)

A8. Priority question: The ERG considers that the company’s NMA does not
reflect the NICE final scope and outlines three populations of interest for the
cost-effectiveness analysis:

e Population A: All patients (ITT population)

e Population B: patients with RAS wildtype

e Population C: patients without RAS wildtype

The ERG has produced the below network for people with RAS-wildtype
colorectal cancer. Included studies are based on those in technology appraisal
(TA) 439 or identified in the company’s systematic literature review as

evaluating people with RAS-wildtype.
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Cetuximab plus

CRYSTAL FOLFOX/FOLFIRIP
OPUS -
TAILOR
KEYNOTE-177 j
Pembrolizumab |« 'L Standard of care? ]
PRIME

Panitumumab plus
FOLFOX®

a Standard of care is defined as FOLFOX or FOLFIRI, with or without bevacizumab.
b RCTs specified are those identified and analysed in TA439 and the company’s literature review. Assumes
equivalence of FOLFOX/FOLFIRIin combination with cetuximab.

a. please validate the ERG’s study selection.

b. to align with the final NICE scope, please carry out the NMA depicted in
the network for people with RAS-wildtype. As proportional hazards do
not hold for some studies, please use the fractional polynomial (FP)
method to generate relative estimates of effect for pembrolizumab
versus the listed comparators of interest for: a) PFS, b) OS and c) OS

adjusted for crossover to pembrolizumab treatment in the SoC group.

For KEYNOTE-177, please use the subgroup of people from the
pembrolizumab and SoC groups who were designated as having
wildtype RAS genes, irrespective of mutation status of BRAF (JJ] people

as indicated in figures 5 and 10 of the company submission).

c. As a scenario, please explore use of the lower bound of the post-
progression treatment acceleration factor for adjusted OS with the two-

stage approach to account for cross-over.

d. For pembrolizumab and SoC, by treatment arm, please also provide:

¢ baseline characteristics;

e absolute event rates and number of people in the analyses for PFS and
0osS;

e median and mean (with accompanying measures of variance) PFS and
0S;
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KM plots for: a) PFS and b) OS and (c) OS adjusted for subsequent
treatment in the SoC group, indicating number at risk, censored, and
events for both treatment arms. Please provide plots the equivalent of
Figure 2A and Figure 2E combined as presented in the paper by Morris
et al." (i.e. including a table of patients at risk and a shaded area around
the KM curves to indicate the 95% confidence intervals);

hazard ratio (HR) and 95% confidence interval (95% CI) for
pembrolizumab versus SoC for a) PFS, b) OS and c) OS adjusted for

subsequent treatment in the SoC group.

For each fractional polynomial analyses, please report:

relevant beta values;

the number of iterations used as “burn-ins”;

the number of iterations run for data collection;

the priors implemented in the code;

the curves for each comparator produced from the fractional polynomial
analysis;

the appropriate measures of assessment of best curve fit.

The ERG’s proposed indirect treatment comparison network shown in the figure above

as part of question A8.a shows pembrolizumab being compared to cetuximab +

FOLFOX/FOLFIRI via “standard of care”, which would not be appropriate as the
“standard of care” arm of the KEYNOTE-177 contains cetuximab + FOLFOX/FOLFIRI

as one of its treatment regimens.

It would be inappropriate to perform these analyses for the subgroup of patients with

RAS-wildtype colorectal cancer, and the results of such analyses would be

inappropriate for use in decision making, for the following reasons:

These analyses would be considerably under-powered and consequently very
likely to produce false-negative results. As described in the submission in
Section B.2.4, Sample size and power calculations, 190 OS events and 209
PFS events are required for the KEYNOTE-177 study to be appropriately

powered for the analyses of these two outcomes. However, as shown in Figures
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38 and 39 in Appendix E of the submission, there were only JJJli] OS events
and only [l PFS events in the RAS-wildtype and RAS-mutant subgroups
respectively at the second interim analysis of the KEYNOTE-177 study.

¢ Randomisation would be broken for treatment comparisons in these subgroups,
as described in the submission in Section B.2.3, Trial design, no stratification
of randomisation based on age, sex, or other characteristics were used in the
KEYNOTE-177 study. There are also differences in the patient baseline
characteristics between treatment arms for these subgroups (shown in Table 5
for RAS-wildtype patients and in Table 6 for RAS-mutant patients), which could

confound the results of these analyses making them unreliable.

Table 5 Baseline characteristics (ITT population with KRAS/NRAS wild type),
KEYNOTE-177 study

Pembrolizumab SOC Total

n (%) n (%) n (%)
Subjects in population 75 76 151
Gender
Male I I IS I s e
C
Age (Years)
: . . .
Subjects with data I I IS I s e
©
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Pembrolizumab

7
=}
@)

(%)

Total

(%)

Range

n (" o)

Age (Years)

70

Race

ASIAN

BLACK OR
AFRICAN
AMERICAN

WHITE

Missing

Ethnicity

HISPANIC OR
LATINO

NOT HISPANIC OR

LATINO

NOT REPORTED

UNKNOWN

Missing

Geographic Region

Asia

Western Europe/North
America

Rest of World

C confidential q u eSti ons

Page 12 of 60




Pembrolizumab

(%)

SO

@)

(%)

Total
(0 o)

ECOG

0

Site of Primary Tumor*

Right

Left

Other

Missing

Metastases Location

Hepatic or pulmonary

Other Metastases

Diagnosed stage

Recurrent

Newly diagnosed stage

Prior Systemic Therapy

Adjuvant only

Neoadjuvant only

Neoadjuvant and
adjuvant

None

Mutation Status**

BRAF/KRAS/NRAS
all wild type
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Pembrolizumab SOC Total
n (0 o) n (" )

* If there were primary tumors in both left side and right side, the subject would be categorized into Other

BRAF V600E mutant
and KRAS/NRAS
not mutant

Other

MSI-High Status#

Positive

I I I :

Oncologic Surgery with Curative Intent##

Received surgery with
curative-intent

Did not receive

surgery with
curative-intent

* When none of BRAF V600E, KRAS and NRAS was mutant, if at least one of the mutation statuses was undetermined or

missing, or the type of BRAF mutation was not V60OE, the subject was categorized into Other

# MSI status by PCR test or I[HC test at local site laboratory

## Oncologic surgery that was with curative intent and occurred after subject randomization and before initiation of new anti-
cancer therapy, crossover treatment and second course treatment

(Database Cutoff Date: 19Feb2020).

Table 6 Baseline characteristics (ITT population with KRAS/NRAS mutant), KEYNOTE-
177 study

Pembrolizumab SOC Total
("o) n ("o)

C conficentiar qUEStIONS Page 14 of 60

(%)

Subjects in population

Gender

Male

Female

Age (Years)

<65




Pembrolizumab

n

(%)

SO

@)

n

(%)

Subjects with data

Mean

SD

Median

Range

Total
(0 0)

Age (Years)

70

70

Race

ASIAN

BLACK OR
AFRICAN
AMERICAN

WHITE

Missing

Ethnicity

HISPANIC OR
LATINO

NOT HISPANIC OR
LATINO

NOT REPORTED

Geographic Region

Asia
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Pembrolizumab

n

SO

@)

n

Total

Western Europe/North
America

Rest of World

ECOG

Site of Primary Tumor*

Right

Left

Other

Metastases Location

Hepatic or pulmonary

Other Metastases

Diagnosed stage

Recurrent

Newly diagnosed stage

Prior Systemic Therapy

Adjuvant only

Neoadjuvant only

Neoadjuvant and
adjuvant

None

C confidential q u eSti ons

NN N W NN . ..

Page 16 of 60

(%)




Pembrolizumab SOC Total
n (0 o) n (0 o)

Mutation Status**

KRAS/NRAS mutant
and BRAF V600E
not mutant

BRAF V600E and
KRAS/NRAS mutant

MSI-High Status#

Positive

Negative

I I I I :

S
N

Oncologic Surgery with Curative Intent##

Received surgery with
curative-intent

Oncologic Surgery with Curative Intent##

Did not receive
surgery with
curative-intent

* If there were primary tumors in both left side and right side, the subject would be categorized into Other

** When none of BRAF V600E, KRAS and NRAS was mutant, if at least one of the mutation statuses was undetermined or
missing, or the type of BRAF mutation was not V60OE, the subject was categorized into Other

# MSI status by PCR test or IHC test at local site laboratory

## Oncologic surgery that was with curative intent and occurred after subject randomization and before initiation of new anti-
cancer therapy, crossover treatment and second course treatment

(Database Cutoff Date: 19Feb2020).

e |t should also be noted that KRAS/NRAS wildtype/mutation status was not
available for 27% of patients in KEYNOTE-177. As shown in Figures 38 and 39
in Appendix E of the submission, information on RAS-wildtype or RAS-mutant
status was only available in 225 of the 307 patients randomised in the
KEYNOTE-177 study.

It is also worth noting that subgroup analyses for the subgroup of patients with RAS-
wildtype colorectal cancer are not necessary for the purposes of this appraisal, as the
results from the analyses in the overall population would be reasonable and
appropriate proxies for what would be observed in RAS-wildtype patients (i.e. would

be more appropriate for use in decision making for the purposes of this appraisal than
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results obtained from the under-powered and confounded RAS-wildtype subgroup

analyses proposed in question A8):

e In the indirect treatment comparison networks presented as part of the
submission, only panitumumab + FOLFOX is a comparator where RAS status
is a treatment effect modifier and its use in the NHS is restricted to RAS-
wildtype patients. As described in section B.2.9, Uncertainties in the indirect
and mixed treatment comparisons, and in section B.2.13 of the submission, the
results of analyses using the ITT population from KEYNOTE-177 are
conservative with respect to the relative efficacy of pembrolizumab to
panitumumab + FOLFOX (i.e. the results are very likely to be underestimates
of the relative efficacy of pembrolizumab versus panitumumab + FOLFOX, in

both RAS-wildtype and overall populations).

A9. Priority question: Based on results from studies evaluating FOLFOX
versus FOLFIRI,2 CAPOX versus FOLFOX,3 and clinical expert opinion, the
ERG is assuming equal clinical effectiveness of the three regimens. Please
estimate the comparative treatment effectiveness in those without RAS-
wildtype from KEYNOTE-177 (N=Jl)). For SoC, please include those who
received FOLFOX or FOLFIRI, with or without bevacizumab.

a. Please provide the information requested in A8d for pembrolizumab
versus SoC in people without RAS-wildtype.

Similar to the case for the subgroup of patients with RAS-wildtype colorectal cancer,
it would also be inappropriate to perform these analyses for the subgroup of patients
with RAS-mutant colorectal cancer, and the results of such analyses would be
inappropriate for use in decision making, for the same reasons as described in the

response to question AS8.
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A10. For each of the fractional polynomial analyses provided in the company

submission, please clarify:

e the number of iterations used as “burn-ins”;
e the number of iterations run for data collection;

o the priors implemented in the code.

The number of iterations used as “burn-ins” was 20,000 and the number of iterations
run for data collection was 40,000. Normal non-informative priors were used with a
mean of 0 and a variance of 10,000. For the first order fractional polynomials, these

were implemented as follows:
Hoj 0 4
() =15 13)
d 0 4
(i) (@05 150)
Corresponding BUGS code:

for (jin 1:Ns){ # Loop through studies
mulfj,1:2] ~dmnorm(mean[1:2],prec[,]) # vague priors for all trial baselines

}

df1,1]<-0 # alpha_0 treatment effect is zero for reference treatment
df1,2]<-0 # alpha_1 treatment effect is zero for reference treatment
for (k in 2:Ntx){ # Loop through treatments

dfk,1:2] ~ dmnorm(mean2[1:2],prec2[,]) # vague priors for treatment effects
}

For the second order fractional polynomials, these were implemented as follows:
Hojp 0\ /10* 0 0
(.uljb) ~N (0),( 0 10* 0 )
Hzjb 0 0o o0 10
doak 0\ /10* 0 0
diak | ~N[{O0],| 0 10* 0O
dzak 0 0 0 10*
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Corresponding BUGS code:

for (jin 1:Ns){ # Loop through studies
mulj,1:3] ~ dmnorm(mean([1:3],prec[,]) # vague priors for all trial baselines

}

df1,1]<-0 # alpha_0 treatment effect is zero for reference treatment
d[1,2]<-0 # alpha_1 treatment effect is zero for reference treatment
d[1,3]<-0 # alpha_2 treatment effect is zero for reference treatment
for (kin 2:Ntx){ # Loop through treatments

d[k,1:3] ~ dmnorm(mean2[1:3],prec2[,]) # vague priors for treatment effects
}

Section B: Clarification on cost-effectiveness data

Please ensure that cost-effectiveness results, sensitivity and scenario analyses
incorporating any revised base case assumptions are provided. For any scenarios
requested in Section B, please implement as user selectable options in the economic

model.

Scenarios requested by the ERG may be summarized in tables split by population

and comparator (akin to Tables 80-82 in the company submission).
Overall approach to cost-effectiveness analysis

B1. Priority question: As per question A8, the ERG considers that the
company’s NMA does not reflect the NICE final scope. Furthermore, the ERG’s
clinical experts do not consider surgery with curative intent to be an important
outcome in the cost-effectiveness analysis. This is due to the small
proportions of patients in each arm of KEYNOTE-177 who had surgery and the
assumption of equal clinical outcomes for patients regardless of treatment
regimen.

For simplicity, the ERG prefers the use of a three-health state structure for the
economic analysis (progression-free, progressed disease and death).
However, the partitioned survival model (PSM) employs OS data that is
immature. The ERG therefore focuses on the company’s state-transition model

structure, but with the post-surgery health states, costs and utilities removed.
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a. Please provide cost-effectiveness analyses for populations A, B and C
following the general approach outlined in Table 1 to Table 3 below,
using a three health-state state-transition model. Please ensure that all
other parameters are appropriately aligned for the population in the

model, where not listed in the tables below.

b. Please conduct survival analysis as outlined in the company
submission (and presented in Figure 17) for populations A, B and C,
presenting model fit assessment plots and statistics and final model

selection.

All scenarios requested in the remainder of Section B should be explored
for the analyses for population A, B and C. The response to question B1

can be provided as an addendum.

Table 1. Cost-effectiveness analysis approach — Population A (all patients — ITT population)

Pembrolizumab

SoC (FOLFOX/
FOLFIRI)

CAPOX

surgery patients)

case

Source of As per company base case | As per company base Equal to FOLFOX/FOLFIRI
clinical data case
PFS (excl. As per company base case | As per company base Equal to FOLFOX/FOLFIRI

Time to
progression
(TTP) (excl.
surgery patients)

As per company base case

As per company base
case

Equal to FOLFOX/FOLFIRI

Post
progression
survival (PPS)
(excl. surgery
patients)

As per company base case

As per company base
case

Equal to FOLFOX/FOLFIRI

Time to
treatment
discontinuation
(TTD)

As per company base case

As per company base
case

TTD = PFS
TTD=TTD SoC as a
scenario

Treatment Costs

As per company base-case

As bevacizumab-
containing regimens are
not approved in the UK,
costs should only reflect
FOLFOX and FOLFIRI.

To only reflect CAPOX as per

the company base-case

Utilities

As per company base-case

As per company base-
case

As per company base-case

Adverse events

As per company base case

As per company base
case

As per company base case
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Table 2. Cost-effectiveness analysis approach — Population B (RAS wild-type)

Cetuximab +

Panitumumab +

SoC (FOLFOX/

cetuximab

Pembrolizumab | FOLFOX or FOLFOX or CAPOX
FOLFIRI FOLFIRI FOLFIRI)
KEYNOTE-177 - KEYNOTE-177 - Equal to
Source of RAS wildtype ERG FP NMA ERG FP NMA RAS wildtype 9
. . . FOLFOX/
clinical data subgroup (excl. (question A8) (question A8) subgroup (excl.
. . FOLFIRI
surgery patients) surgery patients)
gasf"":rm KEYNOTE-177 | KEYNOTE-177
PRY P - SoC - RAS wild- | SoC - RAS wild- | - -
cycle time tvpe tvpe
varying HRs yp P
PFS (excl. KEYNOTE-177 - | ERG FP NMA ERG FP NMA KEYNOTE-177 - | Equal to
surgery RAS wildtype (question A8) - (question A8) - RAS wildtype FOLFOX/
patients) subgroup time varying HR | time varying HR | subgroup FOLFIRI
TTP (excl. KEYNOTE-177 - I(EESstFisn'\,lL\,\g')A— (EE(:SE;NA“;')A\_ KEYNOTE-177 - | Equal to
surgery RAS wildtype g ) 9 ) RAS wildtype FOLFOX/
atients) subgrou PFS time PFS time subgrou FOLFIRI
P group varying HR varying HR group
Equal to Equal to Equal to
PPS (excl. KEYNOTE-177 - | pembrolizumab | pembrolizumab pembrolizumab | Equal to
surgery RAS wildtype (as per company | (as per company | (as per company | FOLFOX/
patients) subgroup base case base case base case FOLFIRI
assumption) assumption) assumption)
TTD = PFS
KEYNOTE-177 - | TP =PFS TTD =PFS KEYNOTE-177 - | TTD = TTD
. TTD=TTD SoC | TTD=TTD SoC .
TTD RAS wildtype . . RAS wildtype SoC (RAS
(RAS wild-type) | (RAS wild-type) .
subgroup . . subgroup wild-type) as
as a scenario as a scenario .
a scenario
As
To reflect only :s:fa?;l;mab'
To reflect only panitumumab + e imensgare To reflect only
Treatment As per company | cetuximab + FOLFOX or no? aporoved in CAPOX as
Costs base-case FOLFOX or FOLFIRI as per PP per company
the UK, costs
FOLFIRI company base base case
case should only
reflect FOLFOX
and FOLFIRI.
- As per - As per
company base- company base-
As per
Utilities As per company | As per company | case case compan
base-case base-case - Results from - Results from pany
. ) base-case
question B3 as a | question B3 as a
scenario scenario
Update fixed As per
Adverse As per company | effects NMA to As per company | As per company P
. company
events base case include base case base case base case

Table 3. Cost-effectiveness analysis approach — Population C (non-RAS wild-type)

Pembrolizumab

SoC (FOLFOX/ FOLFIRI)

CAPOX

Source of
clinical data

KEYNOTE-177 — non-RAS-
wild type subgroup
(question A9)

KEYNOTE-177 — non-
RAS-wild type subgroup
(question A9)

Equal to FOLFOX/FOLFIRI
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PFS (excl.
surgery patients)

KEYNOTE-177 — non-RAS-
wild type subgroup
(question A9)

KEYNOTE-177 — non-
RAS-wild type subgroup
(question A9)

Equal to FOLFOX/FOLFIRI

TTP (excl.
surgery patients)

KEYNOTE-177 — non-RAS-
wild type subgroup
(question A9)

KEYNOTE-177 — non-
RAS-wild type subgroup
(question A9)

Equal to FOLFOX/FOLFIRI

PPS (excl.
surgery patients)

KEYNOTE-177 — non-RAS-
wild type subgroup
(question A9)

Equal to pembrolizumab
(as per company base
case assumption)

Equal to FOLFOX/FOLFIRI

TTD

KEYNOTE-177 — non-RAS-
wild type subgroup
(question A9)

KEYNOTE-177 — non-
RAS-wild type subgroup
(question A9)

TTD =PFS
TTD = TTD SoC (non-RAS
wild type) as a scenario

Treatment Costs

As per company base-case

As bevacizumab-
containing regimens are
not approved in the UK,
costs should only reflect
FOLFOX and FOLFIRI.

To reflect only CAPOX as
per company base case

Utilities

As per company base-case

- As per company base-
case

- Results from question B3
as a scenario

- As per company base-
case

- Results from question B3
as a scenario

Adverse events

As per company base case

As per company base case

As per company base case

In line with the responses ‘A8’ and ‘A9’ MSD has not performed any analyses on the

RAS and non-RAS wild type subgroups.

As per the ERG request the cost effectiveness model (CEM) was modified to
implement the changes requested. Within the CEM modification a three-health state,
state transition model was used. All surgery rates have been set to 0% and TTP, PFS
and PPS data including patients who had undergone surgery was utilised. MSD
believe this was the more appropriate methodology as opposed to completely
excluding all surgery patients. However, MSD did not adjust for FOLFOX/FOLFIRI in
which efficacy is based on KN177 SoC and costs are based on FOLFOX/FOLFIRI only
(not combinations with cetuximab/ bevacizumab). cetuximab- and bevacizumab-
containing regimens are more effective than FOLFOX/FOLFIRI alone and many
patients in KN177 received these therapies as such we feel this modification would be
overly conservative at it would take into account the efficacy of the eGFR therapies
but not the costs associated with them. All results will be generated from the three-

health state, state transition model.
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In the modified base case analysis, the estimated mean overall survival was 6.92
years with pembrolizumab and 3.78 years with SoC. Patients treated with
pembrolizumab accrued 4.24 QALYs compared to 2.38 among patients in the SoC
cohort. Table 7 presents the base case cost-effectiveness results for pembrolizumab
versus SoC, incorporating the discount of the CAA. The results show pembrolizumab
to be cost-effective compared to SoC when considering a willingness to pay threshold
of £30,000 per QALY.

Table 7: Modified Base-case Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | I - - -
Pembrolizuamb [ ] [ | [ | 13,497 1.86 7,250
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years

Additional analyses considering the NMA-related comparators showed an estimated
mean overall survival of 6.92 years with pembrolizumab versus 3.78 with CAPOX and
4.10 with FOLFOX + panitumumab. Patients treated with pembrolizumab accrued 4.25
QALYs compared to 2.39 and 2.56 versus CAPOX and FOLFOX + panitumumab

respectively.
Table 8 and

Table 9 below present the cost-effectiveness results for pembrolizumab, incorporating
the discount of the CAA compared to CAPOX and FOLFOX + panitumumab.
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Table 8: Base-case Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (£/QALY)
CAPOX I H N - - -
Pembrolizumab | ] || || 50,902 1.85 27,480
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 9: Base-case Results versus FOLFOX + panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + [ ] || || - - -
panitumumab
Pembrolizumab | ] | ] | ] -48,317 1.68 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Fully incremental ICERs are shown in Table 10. CAPOX was the least costly

alternative and dominates FOLFOX + panitumumab which was found to be the least

effective.

Table 10: Incremental Analysis Results

Technologies Total Total Total | Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX | H N

SoC | ] || || 37,405 -0.01 Dominated
Pembrolizumab | [ || || 50,902 1.86 27,343
mFOLFOX6 + | [N || || 48,317 -1.68 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Modelling Time to Progression (TTP)
Both one-piece and two-piece models were fitted to the data. Two-piece models

were fit from two distinct cut-off points: 10 weeks and 20 weeks.

C confidential qUESEIONS Page 25 of 60



Figure 1: One Piece Parametric Fit

Figure 2: Two-piece (10 weeks) Parametric Fit
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Figure 3: Two-piece (20 weeks) Parametric Fit
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Referring to the figures above (Figure 1, Figure 2 and Figure 3), the two-piece at 20

weeks more closely followed the TTP Kaplan Meier data.

Statistical tests based on the Akaike information criterion (AIC) and the Bayesian
information criterion (BIC), combined with visual inspection were used to help select
the best-fitted parametric distribution based on internal validity. The statistical
goodness of fit for each parametric distribution are presented in Table 11, showing

good fit across both arms with Exponential, Gompertz and Log-logistic.

Table 11: Summary of goodness-of-fit qualities of TTP survival models at 20-week cut-
off point — pembrolizumab and SoC

Fitted Function Pembrolizumab Statistical Soc Statistical
AIC BIC Rank AIC BIC Rank

Exponential 192.94 195.39 1 486.54 489.05 3
Weibull 194.88 199.79 5 487.33 492.35 5
Gompertz 194.34 | 199.25 3 485.49 | 490.51 2
Log-logistic 194.65 | 199.56 4 48520 | 49031 1
Log-normal 193.87 | 198.78 5 486.50 | 49152 4
Generalised Gamma 195.42 202.78 6 487.76 495.29 6

Furthermore, as shown in Figure 3 all six parametric functions achieved a close visual
fit to the observed data, within the trial timeframe, and diverged beyond the trial period
to yield substantially different long-term extrapolations. Hence the base-case TTP

curve selection was based primarily on the clinical plausibility of long-term predictions.

Modelling Progression free survival

Both one-piece and two-piece models were fitted to the data. Two-piece models were

fit from two distinct cut-off points: 10 weeks and 20 weeks.

C confidential qUESEIONS Page 28 of 60



Figure 4: One-piece Parametric Fit

Figure 5: Two-piece (10 weeks) Parametric Fit

C conficential qUESEIONS Page 29 of 60



Figure 6: Two-piece (20 weeks) Parametric Fit

C conficential qUESEIONS Page 30 of 60



Statistical tests based on the Akaike information criterion (AIC) and the Bayesian
information criterion (BIC), combined with visual inspection were used to help select
the best-fitted parametric distribution based on internal validity. The statistical
goodness of fit for each parametric distribution are presented in Table 12. Across both

arms, the best fit was shown to be the Exponential extrapolation.

Table 12: Summary of goodness-of-fit qualities of PFS survival models at 20-week cut-
off point — pembrolizumab and SoC

Fitted Function Pembrolizumab Statistical SoC Statistical
AIC BIC Rank AIC BIC Rank
Exponential 307.17 309.63 1 691.20 693.73 1
Weibull 309.15 314.08 5 691.47 696.53 2
Gompertz 309.06 314.00 4 692.40 697.47 3
Log-logistic 309.01 | 313.95 3 69519 | 70025 5
Generalised Gamma | 310.75 | 318.15 6 693.35 700.95 4

As Figure 6 shows, all six parametric functions achieved a close visual fit to the
observed data, within the trial timeframe, and diverged beyond the trial period to yield
different long-term extrapolations. As a result, the PFS curve selection was also based
on clinical plausibility of long-term predictions and the exponential curve was the most

appropriate choice.

Modelling Post-progression Survival

As was the case in the original submission, statistical tests based on the Akaike
information criterion (AIC) and the Bayesian information criterion (BIC), combined with
visual inspection were used to help select the best-fitted parametric distribution. The
statistical goodness of fit for each parametric distribution are presented in Table 13
showing good fit across both arms with Lognormal, Generalised Gamma and Log-
logistic.

Table 13: Summary of goodness-of-fit qualities of PPS survival models —
pembrolizumab and SoC

. . Pembrolizumab Statistical SoC Statistical
Fitted Function Rank Rank
AIC BIC an AIC BIC an
Exponential 44183 | 444.00 6 484.80 487.26 6
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Weibull 436.73 441.08 5 480.44 485.34 5
Gompertz 434.99 439.34 4 471.14 476.05 1
Log-logistic 43470 | 439.05 5 47643 | 48134 4
Log-normal 43276 | 43711 y 47354 | 47844 2
Generalised Gamma | 433.69 | 440.21 3 47199 | 479.35 3

Visual inspection combined with external validity was used for parametric curve
selection. As seen in Figure 7, all six parametric functions achieved a close visual fit
to the observed data, within the trial timeframe, and diverged beyond the trial period
yielding different long-term extrapolations. Hence the base-case curve selection was
based on external validation from a ten-year multicenter follow-up study of patients
diagnosed with dMMR/MSI-H CRC (Tougeron et al. 2020
[https://doi.org/10.1002/ijc.32879]). Figure 7 below shows a superimposed curve of

the Tougeron results alongside all six parametric curves, the graph shows the
extrapolation to closely follow the Tougeron et al. results is the Weibull curve. As a

result, this was selected for the base case analysis.

Figure 7: One-piece Parametric Fit
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Survival modelling

B2. Priority question: Please describe what is meant by one-piece and two-
piece models for the extrapolation of clinical data? Based on information in
Table 72, two-piece models use KM data up to the cut-off point and then
extrapolated using standard parametric distributions (sometimes defined as
hybrid models) rather than single parametric distributions for each defined
time period (as described in DSU TSD 14). In addition, one-piece models

seem to be single standard parametric curves used for the entire time horizon.

Yes, the description above is correct. The economic model was used to estimate the
outcomes of treatment over a 40-year time horizon in the base case scenario. Health
state occupancy was determined using a piecewise modelling approach, comprising
of Kaplan Meier (KM) curves for progression-free survival (PFS), Time to Progression
(TTP) until a cut-off point and thereafter, parametric survival curves fitted to the clinical
trial data. Cut-off points of 20 weeks for PFS and TTP were used and extrapolated
beyond this time point using the exponential curve in the base case analysis. The
extrapolation choice was because this gave the best fit as depicted by the AIC and
BIC criteria and it is the standard model to use in a piecewise approach (Latimer et al.
2013 [NICE Decision Support Unit Technical Support Document 14]). In addition, the

piecewise parametric extrapolation provided a closer visual fit than a one-piece

parametric extrapolation.

For Post progression survival a single parametric curve was used to estimate the
outcomes of treatment over the 40-year time horizon. One-piece models were
estimated by taking consideration of the KM data. This was used due to immature trial
data. As per the DSU TSD 14 document, parametric distributions were fitted to the

observed KM data from week 0.

B3. Please justify why the one-piece exponential distribution was selected for the
extrapolation of time on treatment for SoC, as no reason is provided in the company

submission.

The choice of the one-piece model is because the data for time on treatment (ToT)

are relatively mature with a relatively smooth curve. Due to the maturity of the Kaplan-
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Meier data, selection of the parametric curve was based on statistical fit as can be
seen in Table 14 below, the exponential curve showed the best statistical fit. A

graphical representation of the parametric curves can be seen in Figure 8 below.

Table 14: Summary of goodness-of-fit Statistics (ToT)

Fitted Function SoC Sta&tistical
AIC BIC ank

Exponential 1269.44 | 1272.40 1
Weibull 1271.43 | 1277.35 5
Gompertz 1269.76 1275.69 2
Log-logistic 1269.91 1275.84 3
Log-normal 1282.95 | 1288.87 6
Generalised Gamma | 1270.90 | 1279.79 4

Figure 8: Time on Treatment (ToT) Data for SoC Arm

Health-related quality of life

B4. Priority question: Please provide the results of tests for statistical
significance to determine whether or not treatment specific utility values are

used for specific health states in the model.

MSD would like to clarify the statement “In addition, 95% confidence intervals were
obtained for each estimated EQ-5D utility and the statistical significance of the
differences between treatment arms was tested”. The misunderstanding comes from
the latter part of the sentence referring to the statistical significance being tested. the
intended meaning of the statement is that the utility values in pre-progression health

state were identified as statistically significantly different between treatment arms
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since the 95% confidence intervals do not overlap; allowing the use of different utilities

between both arms.

B5. Priority question: In TA439, the ERG stated that utilities for patients based
on RAS-wild type were preferred but data were unavailable. As utility data
from KEYNOTE-177 are available and RAS wildtype status for patients is
known, please provide utility values for the RAS wildtype and the non-RAS
wildtype subgroups and explore these as a scenario analysis for population B
and C.

As stated previously MSD does not believe an analysis looking at this subgroup is
robust. Due to reasons specified in response ‘A8’ and ‘A9'we believe results from such

an analysis will not be informative due to limitations stated in response ‘A8’ and ‘A9’

B6. Priority question: Please provide a scenario where health state utilities
based on the pooled estimates in Table 60 of the company submission are

used in the model.

a) Please provide an alternative scenario where the pooled progression-
free AE utility value is applied only in the first cycle, after which the

progression-free no AE utility value is implemented.

The ability to implement health state utilities based on pooled estimates was included
in the CEM. Control selections to implement this scenario are (controls:
"con_HSUV.pembro", "con_HSUV.pembro.pp", "con_HSUV.SoC",
"con_HSUV.SoC.pp"). Results based on these changes in the modified CEM are as

follows:

In the scenario analysis, the estimated mean overall survival was 6.92 years with
pembrolizumab and 3.78 years with SoC. Patients treated with pembrolizumab
accrued 4.16 QALYs compared to 2.42 among patients in the SoC cohort. Table 15
presents the scenario analysis cost-effectiveness results for pembrolizumab versus
SoC, incorporating the discount of the CAA. The results show pembrolizumab to be
cost-effective compared to SoC when considering a willingness to pay threshold of
£30,000 per QALY.
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Table 15: Pooled Utilites Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | N - - -
Pembrolizuamb [ ] [ | [ | 13,497 1.73 7,762
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years

When considering the NMA-related comparators, results showed an estimated mean
overall survival of 6.92 years with pembrolizumab versus 3.78 with CAPOX and 4.10
with FOLFOX + panitumumab. Patients treated with pembrolizumab accrued 4.16
QALYs compared to 2.43 and 2.60 versus CAPOX and FOLFOX + panitumumab

respectively.

The tables below present the cost-effectiveness results for pembrolizumab,
incorporating the discount of the CAA compared to CAPOX and FOLFOX +

panitumumab.

Table 16: Pooled Utilites Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX [ ] [ ] || - - -
Pembrolizumab | ] B || 50,902 1.72 29,432
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 17: Pooled Utilites Scenario Analysis Results versus FOLFOX + panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + || || || - - -

panitumumab
Pembrolizumab | ] || || -48,317 1.55 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-
adjusted life years

Fully incremental ICERs are shown in Table 18. CAPOX was the least costly
alternative and dominates FOLFOX + panitumumab which was found to be the least

effective.
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Table 18: Incremental Analysis Results (pooled Utilities)

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX [ || ||
SoC | ] || || 37,405 -0.01 Dominated
Pembrolizumab | [ || || 50,902 1.73 29,275
mFOLFOX6 + | || || 48,317 -1.55 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

When pooled progression-free AE utility value is applied only in the first cycle, the results are
as follows:

Table 19: 1st Cycle Pooled Utilities Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | I - - -
Pembrolizuamb [ ] [ | [ | 13,497 1.77 7,615

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years
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Table 20: 1st Cycle Pooled Utilities Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (£/QALY)
CAPOX I H N - - -
Pembrolizumab | ] || || 50,902 1.76 28,869
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 21: 1st Cycle Pooled Utilities Scenario Analysis Results versus FOLFOX +
panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + | ] || || - - -

panitumumab
Pembrolizumab | ] || || -48,317 1.58 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 22: Incremental Analysis Results (1st Cycle Pooled Utilities Scenario Analysis)

Technologies Total Total Total Inc. costs | Inc. QALYs ICER
costs (£) | QALYs LYs (£) (E/QALY)
CAPOX | H N
SoC [ ] || || 37,405 -0.01 Dominated
Pembrolizumab | [ || || 50,902 1.77 28,718
mFOLFOX6 + | | ] | ] 48,317 -1.58 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

As is shown in the tables above pembrolizumab remains a cost-effective option in all

scenarios versus the treatment regimes in use.

B7. Priority question: Please provide a scenario implementing the pooled time-

to-death health state utilities in the model.

As stated in the original submission (page 128), MSD does not believe the use of time-
to-death utilities is robust enough for decision making. This is due to the very low

observation numbers for patients especially in the category closest to death.

B8. Page 134 of the company submission states that the utility impact of adverse

events (AEs) is not included in the model. However, in the controls tab of the model,
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cell D106, ‘Include adverse events disutilities’ is set to “yes”. Please confirm which is

correct?

MSD would like to clarify the statement in the aforementioned page. The sentence
currently reads “the utility impact of AEs associated with subsequent therapies is not
included in the economic model”. Within the model adverse disutilities are

implemented but only to the first line treatments and not subsequent treatments.
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B9. Priority question: Table 4 presents a comparison of utility values used in

the model as listed in the company submission and applied in the model.

Please review the table and clarify which utility values should be used in the

company’s base case analysis for the state-transition model. Please amend

either the text or the model as necessary.

Table 4. Utility values — company submission vs. economic model

Presented in company submission Applied in model
mFOLFOX mFOLFOX
6+ 6+
Health Pembrolizu panitumu Pembrolizu So CAP panitumu
state mab SoC CAPOX mab mab Cc OoX mab
0.852 — 0.80 - progression-free no AE 0.843 - 0.787 - progression-free
progression- | (Table 60 of company submission) | progression- | (Table 60 of company
Progressi | free no AE free (Table submission)
on-free (Table 60 of 60 of
company company
submission) submission)
0.032 - 0.044— | 0.035—- | 0.092 — 0.032 0.03 | 0.025 | 0.066
Table 61 of Table 61 | Table 61 | Table 61 of 2
AEs company of of company
submission compan | compan | submission
(disutility)
y y
submissi | submissi
on on
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MSD apologise for the confusion caused. The utility to be used in the base case

analysis are the ones included in the model:

Base case values
Health State mFOLFOX6 +
Pembrolizumab SoC CAPOX panitumumab
Progression-free 0.843 0.787
AEs (disutility) 0.032 0.032 | 0.025 | 0.066

Costs and resource use

B10. Priority question: In KEYNOTE-177, patients who stopped pembrolizumab
with locally confirmed complete response (CR), or stable disease (SD) or
better at the end of the Initial Treatment Phase may be treated with up to 17
administrations of pembrolizumab in a Second Course Treatment Phase.
However, in the economic model, a stopping rule of 35 treatment cycles has

been implemented.

a) Please complete the table below.

b) Please clarify why the second course treatment phase was not

included in the stopping rule?

c) Please provide a scenario where the second course of treatment with

pembrolizumab (17 cycles) is included in the treatment stopping rule.

d) The summary of product characteristics states that treatment with
pembrolizumab can be continued until disease progression or
unacceptable toxicity. To test the sensitivity of the model, please

provide a scenario where pembrolizumab TTD is equal to PFS.

Measure Cycles of pembrolizumab (including the second

course of treatment)

Mean (standard deviation) 19.29 (14.39)
Median (range) 16.00 (1.00 — 50.00)
Number of people receiving up to 35 cycles 150
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Number of people receiving between 36 and 52 3
cycles
Number of people receiving more than 52 0
cycles
b) In line with previous pembrolizumab NICE submissions such as

Pembrolizumab for untreated metastatic or unresectable recurrent squamous
cell head and neck cancer [ID1140] the second course treatment phase is
excluded from the analyses. Please note, 4 patients received a second course

of treatment and as such the impact to the results is expected to be negligible.

Though Keynote 177 protocol states that treatment should continue until
disease progression or unacceptable toxicity, the maximum possible treatment
duration with pembrolizumab monotherapy was 35 cycles. Implementing a 2-
year stopping rule is consistent with other NICE technology appraisal guidance
such as untreated NSCLC (TA531 and TA557).

However, as requested by the ERG an option has been included within the
CEM to consider the cost of retreatment, the results of which can be found
below. To implement this change, the drug acquisition and administration costs
for pembrolizumab were multiplied by 1 + the proportion of patients on
pembrolizumab who received retreatment in KN177. This is a simplification that
results in a very conservative estimate of pembrolizumab’s ICER as the mean
duration of retreatment is shorter than the mean duration of initial treatment
(29.5 vs. 57.7 weeks) and as retreatment costs are incurred later than the initial
treatment costs and should ideally have been more heavily discounted. In
addition, retreatment can last a maximum of 17 cycles whilst the initial treatment
is for 35 cycles, this means that this modification is likely to include twice the

cost that is expected.
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Table 23: Pembrolizumab Retreatment Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC — ] ] : - -
Pembrolizuamb [ ] [ | [ | 14,848 1.86 7,976
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years

Table 24: Pembrolizumab Retreatment Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (£/QALY)
CAPOX | H N - - -
Pembrolizumab [ ] [ ] || 52,253 1.85 28,210
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 25: Pembrolizumab Retreatment Scenario Analysis Results versus FOLFOX +
panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + || || || - - -

panitumumab
Pembrolizumab | ] || || -46,965 1.68 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 26: Incremental Analysis Results (Pembrolizumab Retreatment Scenario
Analysis)

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX | || ||
SoC | || || 37,405 -0.01 Dominated
Pembrolizumab | [l || || 14,848 1.86 28,069
mFOLFOX6 + [ | ] || 46,965 -1.68 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

d) MSD believes that ToT data are more appropriate to be used in the cost-
effectiveness model as treatment discontinuation can occur for reasons other

than progressed disease such as adverse events, withdrawal and physician’s
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decision. This is demonstrated by the graph below which was generated to
show PFS versus TTD. Observed in the graph is a slight difference towards the
tail between PFS and ToT.

Figure 9: Pembrolizumab PFS vs. ToT

B11. Priority question: Page 146 of the company submission states that
subsequent treatment proportions from KEYNOTE-177 are used for the base
case, however in the economic model, proportions from clinical expert
feedback are used (tab “Subsequent treatment costs”, cells G13:G20 and

G26:G33). Please confirm which is correct?

a) Please provide the alternative to the base-case selection as a

scenario analysis.

MSD can confirm subsequent treatment proportions from clinical feedback were used
in the base case analysis. Results for the scenario analysis using KN177 subsequent

treatment proportions are as follows:

Table 27: KN177 Subsequent Treatment Proportion Scenario Analysis Results versus
SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (£/QALY)
SoC I H H - - -
Pembrolizumab [ [ | [ | 8,316 1.86 4,467
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years

C conficentiar qUEStIONS Page 44 of 60



Table 28: KN177 Subsequent Treatment Proportion Scenario Analysis Results versus
CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX ] H W - - -
Pembrolizumab | ] || || 45,721 1.85 24,683
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 29: KN177 Subsequent Treatment Proportion Scenario Analysis Results versus
FOLFOX + panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + | ] || || - - -

panitumumab
Pembrolizumab | ] || || -53,422 1.68 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 30: Incremental Analysis Results (KN177 Subsequent Treatment Proportion
Scenario Analysis)

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (£/QALY)
CAPOX N || ||
SoC | || || 37,405 -0.01 Dominated
Pembrolizumab | | || | ] 45,721 1.86 24,560
mFOLFOX6 + | || || 53,422 -1.68 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

As the results show, pembrolizumab still remains a cost-effective option compared to
the current therapy choices when the subsequent treatment proportions from the trial

are used.

B12. Priority question: The ERG’s clinical experts advised that in clinical

practice, pembrolizumab would be given at 400mg once every 6 weeks. Please
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provide a scenario analysis implementing the 400mg once every 6 weeks

treatment regimen for pembrolizumab.

The results of the 6-weekly dosing of pembrolizumab can be found in the tables below.

Like all other scenario analyses, pembrolizumab remains a cost-effective treatment

option.

Table 31: 6-Weekly Dosing Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (E/QALY)
SoC | | | : -
Pembrolizuamb [ | B B 12,970 1.86 6,967

years

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life

Table 32: 6-Weekly Dosing Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX ] H N - - -
Pembrolizumab | ] B || 50,375 1.85 27,196
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 33: 6-Weekly Dosing Scenario Analysis Results versus FOLFOX + panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
mFOLFOX6 + [ ] || || - - -
panitumumab
Pembrolizumab | ] | ] | ] -48,843 1.68 Dominant
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 34: Incremental Analysis Results (6-Weekly Dosing Scenario Analysis)

Technologies Total Total Total Inc. costs Inc. ICER
costs (£) | QALYs | LYs (£) QALYs (E/QALY)
CAPOX | H N
SoC | || || 37,405 0.02 Dominated
Pembrolizumab | [ || || 50,375 1.86 27,061
mFOLFOX6 + [ | ] || 48,843 -1.68 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years
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B13. The ERG'’s clinical experts advised that liver function tests and consultant
outpatient appointments (pre-progression) would occur once every treatment cycle.
Please provide a scenario analysis where the above resources are incorporated into

the assumptions presented in Table 68 of the company submission.

The functionality has been included in the CEM. Within the control sheet if "con_RU"
is set to "Yes" the resource use estimates suggested by the ERG are used. The results
of which are as shown below. The results suggest pembrolizumab remains a cost-

effective option in this scenario.

Table 35: Health State Resource Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (£/QALY)
SoC - - . _ _ _
Pembrolizuamb L B B 7,516 1.86 4,037
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life
years

Table 36: Health State Resource Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX [ ] || | ] - - -
Pembrolizumab | ] || || 46,823 1.85 25,278
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 37: Health State Resource Scenario Analysis Results versus FOLFOX +
panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + || || || - - -

panitumumab
Pembrolizumab - . . -54,301 1.68 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years
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Table 38: Incremental Analysis Results (Health State Resource Scenario Analysis)

Technologies Total Total Total Inc. costs | Inc. QALYs ICER
costs (£) | QALYs LYs (£) (E/QALY)
CAPOX I H N
SoC | || || 39,307 -0.01 Dominated
Pembrolizumab | [ || || 46,823 1.86 25,152
mFOLFOX6 + | || || 54,301 -1.68 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

B14. The dosing schedule for mMFOLFOX6 + panitumumab in Table 66 of the

company submission does not match the data in the economic model (tab “Drug
acquisition costs” cells D18:D22 and F18:F22). Furthermore, Table 66 does not

present the dosing schedule for CAPOX, but it is provided in the model. Please

clarify the dosing schedules for mFOLFOX6+panitumumab and CAPOX.

Dosing per Dose per
administration 0Se per .
Treatment Drug (mg, ma/kg or adminstration Dosing frequency
Oxaliplatin 130 | mg/m? 235 once every 3 weeks
CAPOX Capecitabine 1000 | mg/m? 1810 \Dg:fs ?ﬁg} f;)wg:t(tgc?
Fluorouracil bolus 400 | mg/m? 724
MFOLEOX6 + FIuoroura.CiI infusion | 2400 mg/mz 1,086
. Leucovorin 300 | mg/m 362 once every 2 weeks
panitumumab ——
Oxaliplatin 85 | mg/m? 154
Panitumumab 6 mg/kg 427

Model functionality and sensitivity analyses

B15. Priority question: In the company submission, costs of adverse events

are included in the model only in the first cycle. However, in the one-way

sensitivity analysis, the top 10 key drivers of the model for each comparator

are adverse event parameters.

a) Please explain why adverse event parameters are a key driver of

cost-effectiveness for pembrolizumab as opposed to utility values or

costs that are applied per cycle for the lifetime of the model?

(C Confidential queStiOﬂS
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MSD believes this was due to an error in the VBA code not capturing all
parameters. This has now been amended with an updated tornado diagram

shown in section b.

b) Please provide the one-way sensitivity analysis where adverse event

incidence and frequencies are excluded.
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Figure 10: Tornado diagram presenting one-way DSA results: Pembrolizumab vs. SoC

Tornado diagram vs standard of care, ICER
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Best supportive care
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Resource use cost: Consultant outpatient appointment --
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Resource use cost: Best supportive care (EUR) .l
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Administration cost: IV chemotherapy - simple (first) II
Proportion of expected doses administered: pembrolizumab II
Resource use rates, progression-free (state trans) (Q3W): MRI II
scan
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Figure 11: Tornado diagram presenting one-way DSA results: Pembrolizumab vs. CAPOX

Tornado diagram vs XELOX, ICER
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KN-177
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(Q3W): Best supportive care

Administration cost: IV chemotherapy - simple (first)
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Resource use cost: MRI scan
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Figure 12: Tornado diagram presenting one-way DSA results: Pembrolizumab vs. FOLFOX + panitumumab

Tornado diagram vs FOLFOX+pan, ICER
-£35,000 -£30,000 -£25,000 -£20,000 -£15,000 -£10,000 -£5,000 £0
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Best supportive care
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Consultant outpatient appointment

Administration cost: IV chemotherapy - complex prolonged ..
(first)

Resource use cost: Consultant outpatient appointment II

Health state utility value, progression-free, pembrolizumab, II
KN-177
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Administration cost: IV chemotherapy - simple (first) II
Health state utility value, progression-free, SoC, KN-177 II
Proportion of expected doses administered: pembrolizumab II
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B16. Please add functionality to the economic model to allow alternative fractional
polynomial models to be explored and provide scenario analyses based on different
plausible FP model fits.

This has now been included in the CEM, the results of which are shown in the tables
below. The scenario analyses results are in line with other scenarios showing

pembrolizumab to be cost-effective when compared to the current treatment regimen.

Table 39: Alternative FP NMA Scenario Analysis Results versus SoC

Technologies | Total costs | Total Total Inc costs | Inc. ICER

(£) QALYS LYs (£) QALYs (£/QALY)
SoC I | H - - -
Pembrolizuamb [ ] [ | [ | 13,497 1.86 7,250
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years

Table 40: Alternative FP NMA Scenario Analysis Results versus CAPOX

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)
CAPOX H § N : : :
Pembrolizumab | ] B || 50,902 1.85 27,480
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

Table 41: Alternative FP NMA Scenario Analysis Results versus FOLFOX +
panitumumab

Technologies Total Total | Total | Inc costs Inc. ICER
costs (£) | QALYS | LYs (£) QALYs (E/QALY)

mFOLFOX6 + | ] || || - - -

panitumumab
Pembrolizumab | ] || || -45,829 1.71 Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years
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Table 42: Incremental Analysis Results (Alternative FP NMA Scenario Scenario
Analysis)

Technologies Total Total Total Inc. costs | Inc. QALYs ICER
costs (£) | QALYs LYs (£) (E/QALY)
CAPOX | H N
SoC | ] || | ] 37,405 -0.01 Dominated
Pembrolizumab | [ || || 50,902 1.86 27,343
mFOLFOX6 + [ | ] || 45,829 -1.71 Dominated
panitumumab
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-
adjusted life years

B17. Please clarify how the plots presented in Figure 42 and Figure 43 of the
company submission were obtained using the economic model.

The PSA and scatterplots have been updated in line with the revised CEM. The
scatterplots in the figures below are a representation of incremental costs versus
incremental QALYs for each of the comparisons. To create the quadrant layout of the
scatterplot in the figures mentioned, the graphs from the CEM were formatted at the x
and y axis to include negative figures to enable the plot to be viewed as a quadrant.
The line represents the willingness to pay threshold of £30,000. The simulation results
show that versus Soc, CAPOX and FOLFOX + panitumumab, pembrolizumab falls on

or below the willingness-to-pay threshold of £30,000.
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Figure 13: Scatterplot for Pembrolizumab vs. SoC
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Figure 14: Scatterplot for Pembrolizumab vs. CAPOX
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Figure 15: Scatterplot Pembrolizumab vs. FOLFOX + panitumumab
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Section C: Textual clarification and additional points

Clinical data

C1. Please clarify how many people from the UK were included in the

pembrolizumab and standard care groups in the ITT population of KEYNOTE-177.

Number of patients by country and treatment groups is presented in Table 43. A total

of 20 patients (10 in each treatment group) were randomised from the UK.

Table 43 Patient characteristics - distribution of countries (ITT Population), KEYNOTE-
177 study

Pembrolizumab SOC Total
n (%) n (%) n (%)

Subjects in population 153 154 307

Country
Australia 7 (4.6) 6 3.9 13 (4.2)
Belgium 3 (2.0) 1 (0.6) 4 (1.3)
Brazil 8 (5.2) 4 (2.6) 12 (3.9
Canada 4 (2.6) 2 (1.3) 6 (2.0)
Denmark 9 (5.9 13 (8.4) 22 (7.2)
Finland 3 (2.0) 2 (1.3) 5 (1.6)
France 17 (11.1) 19 (12.3) 36 (11.7)
Germany 3 (2.0) 3 (1.9) 6 (2.0)
Ireland 2 (1.3) 2 (1.3) 4 (1.3)
Israel 4 (2.6) 4 (2.6) 8 (2.6)
Italy 0 (0.0) 2 (1.3) 2 (0.7)
Japan 12 (7.8) 10 (6.5) 22 (7.2)
Korea, Republic of 6 (3.9 8 (5.2) 14 (4.6)
Netherlands 6 (3.9 8 (5.2) 14 (4.6)
Norway 4 (2.6) 5 (3.2) 9 (2.9)
Singapore 1 (0.7) 4 (2.6) 5 (1.6)
South Africa 3 (2.0) | (0.6) 4 (1.3)
Spain 17 (11.1) 12 (7.8) 29 (9.4)
Sweden 1 (0.7) 3 (1.9) 4 (1.3)
Switzerland 3 (2.0) 3 (1.9) 6 (2.0)
Taiwan 3 (2.0) 4 (2.6) 7 (2.3)
United Kingdom 10 (6.5) 10 (6.5) 20 (6.5)
United States 27 (17.6) 28 (18.2) 55 (17.9)

Database Cutoff Date: 19FEB2020.

C confidential qUESEIONS Page 57 of 60



C2. For Table 20 of the company submission, please clarify whether the 95%
confidence intervals accompanying the median OS should actually be interquartile

ranges.

The 95% confidence intervals accompanying the median OS are calculated based on
the sign test (Brookmeyer, R. and Crowley, J. [1982], "A Confidence Interval for the
Median Survival Time," Biometrics, 38, 29—41. doi:10.2307/2530286), so are the limits

of the median survival times from the Kaplan-Meier method and not interquartile

ranges.

C3. Please clarify which application should be used to open the files with the *.dig

extension, which were supplied as part of the fractional polynomial analysis.

Kaplan-Meier curves were extracted in terms of the proportion of patients who had an
event over time using Digitizelt® (https://www.digitizeit.de/) in addition to the number
of patients at risk over time. The software can be downloaded from the website in order

to view the extracted data in the .dig files.

Cost-effectiveness analysis

C4. Priority question: Please provide details of the NMA used to generate odds
ratios for adverse events (described on page 127 of the company submission).

Please report:

o the dataset used in the NMA;
e the number of iterations used as “burn-ins”;
¢ the number of iterations run for data collection;

e the priors implemented in the code;
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o the appropriate measures of assessment to demonstrate why the fixed

effects model was selected.

The dataset used for the NMA of adverse events is presented in Table 44. The number
of iterations used as “burn-ins” was 40,000 and the number of iterations run for data

collection was 80,000.

Table 44 Dataset used to conduct network meta-analysis of adverse events

Grade 23 AEs Grade 23 AEs
Study Reference Intervention Ref, N Int, N (reference) (intervention)
N % N %
KEYNOTE-1772 SOC Pembrolizumab 143 153 111 77.6 86 56.2
FOLFOX-4 +
XELOX +
NO16966 EIacebo/FOLFOX- Placebo/XELOX 648 655 506 78.1 468 715
Panitumumab +
PRIME FOLFOX FOLFOX 327 322 227 69.4 270 83.9
TREE-1 FOLFOX XELOX 99 48 59 59.6 35 72.9

Normal non-informative priors were used with a mean of 0 and a variance of 10,000,

with BUGS code set up as follows:

for(iin 1:ns){ # LOOP THROUGH STUDIES
muli] ~ dnorm(0,.0001)T(-7,7) # vague priors for all trial baselines

}

d[1]<-0 # treatment effect is zero for reference treatment
beta[1]<-0 # covariate effect is zero for reference treatment
for (k in 2:nt){ d[k] ~ dnorm(0,.0001)T(-7,7) # vague prior for treatment effect

beta[k]<-B # common covariate effect

}

B ~dnorm(0,.0001)T(-7,7) # vague prior for covariate effect

The random effects model had a slightly lower DIC relative to the fixed effects model
(I versus [); however, as almost all connections in the safety network were only
described by a single trial, stable estimates of between-study heterogeneity could not
be obtained. This resulted in credible intervals that were not meaningful i.e. values at
or very close to zero for the lower bound and implausibly high values for the upper

bound (up to ), therefore the results of fixed-effects analyses were preferred.

C confidential qUESEIONS Page 59 of 60



References

1. Morris TP, Jarvis Cl, Cragg W, Phillips PPJ, Choodari-Oskooei B, Sydes MR.
Proposals on Kaplan-Meier plots in medical research and a survey of stakeholder
views: KMunicate. BMJ Open 2019; 9: e030215.

2. Colucci G, Gebbia V, Paoletti G, Giuliani F, Caruso M, Gebbia N, et al. Phase
lIl randomized trial of FOLFIRI versus FOLFOX4 in the treatment of advanced
colorectal cancer: a multicenter study of the Gruppo Oncologico Dell'ltalia
Meridionale. J Clin Oncol 2005; 23: 4866-75.

3. Cassidy J, Clarke S, Diaz-Rubio E, Scheithauer W, Figer A, Wong R, et al.
XELOX vs FOLFOX-4 as first-line therapy for metastatic colorectal cancer: NO16966
updated results. Br J Cancer 2011; 105: 58-64.

4. Porschen R, Arkenau HT, Kubicka S, Greil R, Seufferlein T, Freier W, et al.
Phase Il study of capecitabine plus oxaliplatin compared with fluorouracil and
leucovorin plus oxaliplatin in metastatic colorectal cancer: a final report of the AIO
Colorectal Study Group. J Clin Oncol 2007; 25: 4217-23.

5. Hochster HS, Hart LL, Ramanathan RK, Childs BH, Hainsworth JD, Cohn AL,
et al. Safety and efficacy of oxaliplatin and fluoropyrimidine regimens with or without
bevacizumab as first-line treatment of metastatic colorectal cancer: results of the
TREE Study. J Clin Oncol 2008; 26: 3523-9.

6. Ducreux M, Bennouna J, Hebbar M, Ychou M, Lledo G, Conroy T, et al.
Capecitabine plus oxaliplatin (XELOX) versus 5-fluorouracil/leucovorin plus
oxaliplatin (FOLFOX-6) as first-line treatment for metastatic colorectal cancer. Int J
Cancer 2011; 128: 682-90.

C conficentiar qUEStIONS Page 60 of 60



NATIONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE

Single technology appraisal

Pembrolizumab for untreated metastatic

colorectal cancer with high microsatellite

instability or mismatch repair deficiency
[ID1498]

Clarification questions

October 2020
File name Version Contains Date
confidential
information
ID1498 1 No 20/10/2020

Pembrolizumab
Additional ERG
clarification
question




Notes for company

Highlighting in the template

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

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Fractional polynomial Network Meta-Analysis

A1. The ERG have reviewed the files supplied in response to the request for data
implemented in the fractional polynomial (FP) network meta-analysis (NMA),
including digitised plots, Excel spreadsheets and BUGS code. However, it could not
locate the single dataset that would be run in the BUGS code. There are insufficient
data in some of the supplied Excel spreadsheets NRISK tab (e.g. PRIME Douillard
2014 KRAS wt Panitumumab) to allow the ERG to construct the dataset used by the

company.

To ensure that the ERG’s validation has maximum chance of reproducing that run by

the company:

a. Please complete the table below to provide the data as analysed/incorporated
in the FP. The ERG is focusing on progression free survival and so only
requires the dataset for the FP depicted in Figure 15 of the company

submission.



b. Please indicate the number attributed to each study and each treatment as a
separate key. For example, 1 = KEYNOTE-177 for study, and 1 =

pembrolizumab for treatment.

The data used in the FP NMA of PFS is provided in the table below, along with the key
index used to indicate study name and treatment name.

Key index:
e Study number:

o 1 = KEYNOTE-177 (not including patients treated with bevacizumab-
containing regimens, i.e. “ITT-bevacizumab” population),

o 2 =Porschen_ 2007,
o 3=PRIME
e Treatment and comparator number:
o 1=S0C (mFOLFOX or FOLFIRI with or without Cetuximab),
0 2 = Pembrolizumab,
o 3=S0C (FOLFOX),
0 4 =XELOX,
o 5=8S0C (FOLFOX4),

0 6 =Panitumumab + FOLFOX4

Study Number of Number at Time
. Treatment | Comparator .
number events risk interval
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Time
interval

19

Comparator

Treatment

Number at
risk

181
168
152
134
106
89
75
64
54
46
37

28
23

19
15
13
12
12

10

239
235
222
201

185
164
133
109
84
66
55
42

35

31

24
21

19
18
15
14
12
10

Number of
events

10
13
12
24
13
12

10
17
14
18
24
14
18

11

12

Study
number




Time
interval

18

Comparator

Treatment

Number at
risk

331
328
310
293
260
255
217

206

170

165
140
129
108
99
84
80
72
62

57
50

49

42

38
37

33
32

32

31

26
25

25
22

19
19
19
17
17
17
325
319
304
295
269
260
229
219

199
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17
33
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36
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11
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15

10

15
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31

10
20

10
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Responses to the clarification questions sent on 24-NOV-2020 with regard to the
company submission for pembrolizumab for untreated metastatic colorectal
cancer with high microsatellite instability or mismatch repair deficiency [ID1498]

1.

The data set used for the time varying hazard 2nd order fractional polynomial NMA of PFS for
the full study ITT population from KEYNOTE-177. Please include data appropriate for use in
OpenBUGS i.e. to include the data inputs variables:

s[] r[] z[] a[] time]] dt[]

Where s = study number, r = number of events, z = number at risk, a = treatment, time = time,
and dt = time interval

The data used in the FP PFS NMA analysis is provided in the table below, along with the indexes
used to indicate study and treatment. All time and time intervals are in months.

Indexes:

. Study number: 1 = KEYNOTE-177 (ITT), 2 = Porschen_2007, 3 = PRIME
. Treatment: 1 = SOC, 2 = XELOX, 3 = Panitumumab + FOLFOX4, 4 = Pembrolizumab
S r 4 a time dt
1 3 154 1 1 1
1 13 148 1 2 1
1 14 132 1 3 1
1 11 114 1 4 1
1 14 100 1 5 1
1 2 85 1 6 1
1 9 81 1 7 1
1 1 70 1 8 1
1 9 68 1 9 1
1 2 58 1 10 1
1 8 55 1 11 1
1 1 45 1 12 1
1 2 43 1 13 1
1 2 41 1 14 1
1 3 38 1 15 1
1 1 35 1 16 1
1 4 33 1 17 1
1 0 29 1 18 1
1 4 28 1 19 1
1 0 23 1 20 1
1 1 22 1 21 1
1 0 21 1 22 1
1 1 21 1 23 1
1 2 20 1 24 1
1 0 18 1 25 1
1 1 18 1 26 1
1 1 16 1 27 1




dt

11

time
28
29

30

39

10

11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30

31

32
43

10

11

14

11

10

153

141

125

103
94

88
83
80

77
77
74
73
72
66

65

64

64

63
62

60

60

60

58
57

55
52

47

44

38
33
29
26
20
231
228
214

198

181

168

152
134
106
89
75

12
16
22

11

13
14
10
13
12
24

13
12




time

~-*

S r a d
2 8 64 1 12 1
2 7 54 1 13 1
2 7 46 1 14 1
2 8 37 1 15 1
2 2 28 1 16 1
2 2 23 1 17 1
2 2 19 1 18 1
2 2 15 1 19 1
2 0 13 1 20 1
2 0 12 1 21 1
2 1 12 1 22 1
2 2 10 1 23 1
2 0 8 1 24 1
2 0 8 1 25 1
2 1 7 1 26 1
2 0 5 1 27 1
2 1 4 1 46 19
2 2 239 2 1 1
2 10 235 2 2 1
2 17 222 2 3 1
2 14 201 2 4 1
2 18 185 2 5 1
2 24 164 2 6 1
2 14 133 2 7 1
2 18 109 2 8 1
2 9 84 2 9 1
2 11 66 2 10 1
2 12 55 2 11 1
2 6 42 2 12 1
2 3 35 2 13 1
2 6 31 2 14 1
2 3 24 2 15 1
2 1 21 2 16 1
2 0 19 2 17 1
2 3 18 2 18 1
2 0 15 2 19 1
2 1 14 2 20 1
2 1 12 2 21 1
2 0 10 2 22 1
2 0 8 2 23 1
2 0 7 2 24 1
2 0 7 2 25 1
2 1 7 2 26 1
2 0 5 2 27 1
2 0 5 2 28 1
2 1 5 2 46 18
3 3 331 1 1 1
3 18 328 1 2 1




-

time

~-*

S a d
3 17 310 1 3 1
3 33 293 1 4 1
3 5 260 1 5 1
3 38 255 1 6 1
3 11 217 1 7 1
3 36 206 1 8 1
3 5 170 1 9 1
3 25 165 1 10 1
3 11 140 1 11 1
3 21 129 1 12 1
3 9 108 1 13 1
3 15 99 1 14 1
3 4 84 1 15 1
3 8 80 1 16 1
3 10 72 1 17 1
3 5 62 1 18 1
3 7 57 1 19 1
3 1 50 1 20 1
3 7 49 1 21 1
3 4 42 1 22 1
3 1 38 1 23 1
3 4 37 1 24 1
3 1 33 1 25 1
3 0 32 1 26 1
3 1 32 1 27 1
3 5 31 1 28 1
3 1 26 1 29 1
3 0 25 1 30 1
3 3 25 1 31 1
3 3 22 1 32 1
3 0 19 1 33 1
3 0 19 1 34 1
3 2 19 1 35 1
3 0 17 1 36 1
3 0 17 1 37 1
3 3 17 1 38 1
3 6 325 3 1 1
3 15 319 3 2 1
3 9 304 3 3 1
3 26 295 3 4 1
3 9 269 3 5 1
3 31 260 3 6 1
3 10 229 3 7 1
3 20 219 3 8 1
3 10 199 3 9 1
3 27 189 3 10 1
3 11 162 3 11 1
3 10 151 3 12 1




S r z a time dt
3 12 141 3 13 1
3 12 129 3 14 1
3 10 117 3 15 1
3 12 107 3 16 1
3 6 95 3 17 1
3 7 89 3 18 1
3 7 82 3 19 1
3 1 75 3 20 1
3 3 74 3 21 1
3 6 71 3 22 1
3 2 65 3 23 1
3 5 63 3 24 1
3 2 58 3 25 1
3 5 56 3 26 1
3 0 51 3 27 1
3 7 51 3 28 1
3 4 44 3 29 1
3 4 40 3 30 1
3 4 36 3 31 1
3 4 32 3 32 1
3 5 28 3 33 1
3 0 23 3 34 1
3 3 23 3 35 1
3 1 20 3 36 1
3 0 19 3 37 1
3 1 19 3 38 1
3 0 18 3 39 1
3 0 18 3 40 1

2.

The initial values and data structure as implemented in the above analysis using the following
format:

#Initial values
list(d = structure(.Data = ¢(NA,NA,NA,-0.5,-1,-1,-0.5,-1,-1,-0.5,-1,-1), .Dim = ¢(4,3)), mu =
structure(.Data = ¢(-2,-1,-1,-2,-1,-1,-2,-1,-1), .Dim = ¢(3,3)))

#Data
list(mean=c(0,0,0), prec2 = structure(.Data = ¢(0.0001, 0, 0, 0, 0.0001, 0, 0, 0, 0.0001), .Dim =
c(3,3)), P1=0, P2=1, Ns=3, Ntx=4, N=196, maxt=40)

In our analysis, all initial values were randomly selected within JAGS, and therefore we cannot
provide the requested information in the above structure. (Note: Compared to OpenBUGS and
WinBUGS, JAGS is more robust to initial value selection).



3.

The mean values and associated 95% credible intervals for betal, beta2 and beta3 in the
company analysis of PFS using the company preferred values of P1 and P2 (P1=0 and P2=1)
for the full study ITT population from KEYNOTE-177.

Correction: The preferred values of P1 and P2 for the PFS analysis using full study ITT population
from KEYNOTE-177 should be P1 = 0 and P2 = 0, as shown in Table 41 of the company
submission.

The mean values and associated 95% credible internals for beta1, beta2, and beta3 for each
intervention are summarized in the table below. Betali,j] indicates Beta i for treatment j, where j =
1 represents SOC, j = 2 represents XELOX, j = 3 represents Panitumumab + FOLFOX4, j = 4
represents Pembrolizumab.

Mean | X50.[Median] | X2.5. | X97.5.

4.

Please can the company confirm that they have run the NMA with sufficient iterations to
converge on the posterior distribution (e.g. using the Brooks-Gelman-Rubin diagnostic statistic).

The number of iterations used as “burn-ins” was 20,000 (2 chains) and the number of iterations
run for data collection was 40,000 (2 chains). According to the density and Gelman plots (shown
in the MCMC_Diag_Consistency_Model.pdf file provided along with this response document), the
number of iterations were deemed sufficient to converge on the posterior distribution.

5.

Please can the company inform the ERG which parameters need to be monitored in the code to
generate the values for dO and d1 as provided in Table 43 for PFS in the company submission.

The BUGS (used in JAGS) code used for the 2™ order FP model is presented below. Please
monitor “d[k,0]” and “d[k,1]” to generate the values for dO and d1. In addition, please be note that
due to the limited data, we assumed d2 = 0 (treatment only has an effect on Betal and Beta 2)
and therefore only dO and d1 are provided below.

6
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Patient organisation submission

Pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency [ID1498]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

Patient organisation submission
Pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1498]
1 of 11
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1.Your name - -

2. Name of organisation Bowel Cancer UK

3. Job title or position _

4a. Brief description of the We are the UK’s leading bowel cancer charity. We are determined to save lives and improve the quality of life of

organisation (including who everyone affected by bowel cancer by championing early diagnosis and access to best treatment and care. We
support and fund targeted research, provide expert information and support to patients and their families, educate
funds it). How many members | the public and professionals about the disease and campaign for early diagnosis and access to best treatment and
care. The majority of our income is generated from individual, corporate and trust fundraisers. A small proportion
(£78,048) is given by a handful of pharmaceutical companies in support of training for nurses, patient information
and international activity in bowel cancer.

does it have?

4b. Has the organisation No
received any funding from the
manufacturer(s) of the
technology and/or comparator
products in the last 12
months? [Relevant
manufacturers are listed in the

appraisal matrix.]

Patient organisation submission
Pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1498]
2 of 11
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If so, please state the name of
manufacturer, amount, and

purpose of funding.

4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

No

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

The information provided was gathered from a survey of people diagnosed with advanced bowel cancer with high
microsatellite instability or mismatch repair deficiency carried out by Bowel Cancer UK. We posted the survey on
social media and our patient online forum for one week, and asked our Medical Advisory Board members to share it
with relevant patients. In addition we have used experiences from existing case studies gathered from patients
diagnosed with advanced bowel cancer. The patients are a mixture of those treated with immunotherapy -
nivolumab with ipilimumab, nivolumab only and pembrolizumab, as well as patients who have broader experience
of a range of treatments for their metastatic bowel cancer.

Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

A diagnosis of bowel cancer is life changing and can affect almost every aspect of daily life, not only for the
individual diagnosed but also for their family and loved ones. This is even more acute for those diagnosed at the
metastatic stages of the disease, when it is harder to treat and the chance of survival is low. Patients experience
numerous difficulties and challenges across the pathway, from initial diagnosis, to treatment and care. In particular,
these relate to the impact and reality of an incurable bowel cancer diagnosis, the difficulty and complexity in
navigating treatment and care pathways and the impact treatment can have on quality of life.

Patients used words like ‘devastating’, ‘tough’, ‘a battle’, stressful’ and ‘difficult’ to describe their overall
experience living with advanced bowel cancer. Our community told us:

Patient organisation submission

Pembrolizumab for untreated metastatic colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1498]
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“It is extremely difficult, challenging, with pain on various levels; physical, emotional, psychological, and spiritual. It
impacts work, relationships, social life.”

“Living with cancer is both a physical and mental condition that requires support from professional experts and
family to help one through the unknown and difficult journey ahead. It greatly affects your thought process and daily
outlook on life leading to anxiety and depression.”

“Chemo was tough but in some ways it has been harder afterwards. During chemo | felt like something was being
done to combat the cancer. | am back at work and struggling. Very tired. But trying to stay positive.”

“There is a level of anxiety especially when scan or blood test results are due.”

Patients undergoing treatments for metastatic bowel cancer experience a range of side effects, which significantly
affect their quality of life — both physically and emotionally.

Bowel Cancer UK has heard from a number of metastatic bowel cancer patients who are experiencing painful side
effects while going through treatment with cetuximab and panitumumab as first line treatment. Prolonged use of these
drugs causes a number of skin toxicities and side effects including: Extremely painful red skin rashes and fissures;
Dry and peeling skin across hands, feet and face; Cystic, painful acne-like spots; Severe paronychia; Loss
of eye lashes and eye soreness; Nausea; Diarrhoea; Reduced appetite. Patients have also emphasised the
psychological impact continued treatment has had. Many patients have described how their side effects have left
them feeling debilitated, isolated and self-conscious. Unfortunately, often patients do not get access to the
treatment and support to alleviate these side effects.

“In December 2017, treatment was commenced with chemotherapy (FOLFIRI) and a biological targeted therapy -
panitumumab. Despite a rocky start with severe side effects of diarrhoea, abdominal pains, fatigue, severe
neutropenia and skin rash, 6 cycles were completed with a dose titration. A CT scan concluded a phenomenal
response with marked regression of multiple tumours in the liver.”

“| started treatment in October 2019. | had Folfox and Panitumumab....My skin was incredibly dry and despite the
constant use of moisturiser, | was like a walking Head and Shoulders advert...... | became incredibly sensible to
extremes of temperature. | was tired, almost constantly exhausted.

| was covered in spots, all over my scalp and face. It spread to my chest and back. | would wake up each morning
with blood on my pillows and throughout my treatment it got worse. Some days | was literally peeling my face off my
pillow.... As time progressed this got me more and more depressed. | know it is horrible but | had to comb through
my beard trying to gently remove the dried blood and puss. It was painful and made me feel embarrassed.

Patient organisation submission
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| also lost a lot of the feeling in my hands and feet, which still has yet to return....My memory has been badly
affected. | struggle with names and lose track of what | have been saying, as well as struggle to concentrate.”

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

Survival rates for metastatic bowel cancer are poor, with less than one in ten people surviving more than five years.
These patients deserve access to the best quality treatment and care. For some patients these drugs can be
lifesaving, while for others they can prolong life, resulting in more time to spend with loved ones. Therefore, it is
essential patients gain timely access to the treatments that their clinicians feel could benefit them.

However, current treatment options approved for use on the NHS for metastatic bowel cancer are extremely limited.
The impact of this on patients in terms of both survival and psychologically is detrimental, with many patients unable
to access a treatment that could prolong their life and give them the best possible outcome. This also has financial
implications for patients and their families, with many resorting to fundraising or borrowing money to fund
treatments privately. For patients and their families, this inequity of access causes unnecessary stress, w