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PR Partial response

PRISMA Preferred Reporting Items for Systematic Review and Meta-Analysis
RECIST Response Evaluation Criteria in Solid Tumours
RFS Relapse-free survival

SAE’s Serious Adverse Events

SD Stable disease

SLR Systematic literature review

STC Simulated treatment cohort

TA Technology Assessment

TTR Time to recurrence

VAS Visual analogue scale

VEGF anti-vascular endothelial growth factor

WTP Willingness-to-pay
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

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

(I
). The  technology s

nivolumab in combination with ipilimumab (hereafter referred to as NIVO+IPI), approved for
use in other indications. The decision problem that this submission addresses is presented in
Table 1.
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Table 1.The decision problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

subsequent-line treatment:
+ Single-agent irinotecan (after

FOLFOX)

» FOLFIRI (after either FOLFOX or
CAPOX)

* FOLFOKX (after either FOLFIRI or
CAPOX)

» Raltitrexed (if 5-fluorouracil and
folinic acid are not suitable)

» Trifluridine-tipiracil

» Best supportive care (BSC)

treatment:
 Trifluridine-tipiracil
+ FOLFOX

FOLFIRI

BSC.

.

.

Note: given the limited use of raltitrexed and
single-agent irinotecan in UK clinical practice, we
do not believe these comparisons should inform
decision making. However, cost-effectiveness
assessments versus these comparators has been
provided for completeness with the final scope.

Population Adults with previously treated _ The wording has been updated to
recurrent or metastatic colorectal _ reflect the proposed marketing
cancer with high microsatellite - authorisation, in line with the NICE
instability or mismatch repair reference case.
deficiency. |

Intervention Nivolumab with ipilimumab. Nivolumab with ipilimumab. NA

Comparator(s) For people having second- or For people having second- or subsequent-line Following clinical validation’, the key

comparators in a previously treated
MSI-H mCRC population were
highlighted as being:

*  FOLFOX/FOLFIRI (both used
interchangeably, primarily in 2L.
Estimated 40% patients each).

*  Trifluridine-tipiracil (mainly used in
3L and beyond, once other
options are exhausted, including
clinical trial enrolment). Estimated
5-10% of patients.

* BSC (mainly used in later lines).
Usually the last treatment option
for patients who cannot tolerate
active treatment. Estimated 6% of
patients.

Clinical expert opinion confirmed that
both single agent irinotecan and
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

raltitrexed are rarely used in clinical
practice (<5% patients combined),

and mainly in patients where other

treatments are contraindicated.

Outcomes

The outcome measures to be
considered include:

» overall survival

» progression-free survival

* response rates

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

As per the scope, with the following specifics:

»  progression-free survival (BICR-assessed,
investigator-assessed)

* response rates (investigator-assessed ORR,
BICR-assessed ORR, duration of response).

Efficacy outcomes have been
presented to be in line with those
reported in the CM142 study.

Economic analysis

The reference case stipulates that
the cost effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year.

The reference case stipulates that
the time horizon for estimating clinical
and cost effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

Costs will be considered from an
NHS and Personal Social Services
perspective.

The availability of any commercial
arrangements for the intervention,
comparator and subsequent

Adhering to the reference case:

o the cost-effectiveness is expressed in
terms of an incremental cost per quality-
adjusted life year (QALY).

e A lifetime horizon is used.

o the economic analyses has been
conducted from an NHS and Personal
Social Services perspective.

o the Patient Access Scheme (PAS) has
been applied in economic analyses for all
BMS products.

The economic modelling does not include costs
associated with diagnostic testing for
microsatellite instability status in people with
metastatic colorectal cancer who would not
otherwise have been tested.

As noted in the final scope, current
NICE guidance recommends that all
people with colorectal cancer should
be offered testing when first
diagnosed, using
immunohistochemistry for mismatch
repair proteins or MS| testing to
identify tumours with dMMR.2 3 This
was based on economic evaluations
conducted as part of Diagnostics
Guidance 27 [DG27].3 Further, NG151
notes that testing for AMMR may
inform systemic therapy choices for
those with non-metastatic colorectal
cancer, but the NICE diagnostics
guidance on molecular testing
strategies for Lynch syndrome in
people with colorectal cancer already
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Final scope issued by NICE Decision problem addressed in the company Rationale if different from the final

submission NICE scope
treatment technologies will be taken recommends such testing for all
into account. The economic people with colorectal cancer when
modelling should include the costs first diagnosed.* For this reason no
associated with diagnostic testing for further recommendations were made
microsatellite instability status in about testing for deficient DNA
people with metastatic colorectal mismatch repair.

cancer who would not otherwise have
been tested. A sensitivity analysis
should be provided without the cost
of the diagnostic test. See section 5.9
of the Guide to the Methods of
Technology Appraisals.

This assumption is validated by
clinical experts, who note that this is
an easy test to carry out and that all
patients should be tested given it is in
the NICE guidance. In particular,
given that immuno-oncology therapies
are available for this group, testing for
this MSI high status is even more
important.’

Further, this is in line with ERG
comments on an ongoing MCRC
appraisal (ID1598), where it was
noted that testing for BRAF status is
“recommended in the updated NICE
guideline (NG151) for all patients with
mCRC at first diagnosis to help
guiding the selection of systemic anti-
cancer therapy. Consequently, the
test is becoming a standard care and
does not present an incremental cost
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

compared with comparators for the
use of the technology."*

In summary, as per NICE guidance,
all patients should now be tested
across the UK.3 Therefore, we believe
that the appropriate economic
analysis for this STA should be that of
NIVO+IPI itself, excluding diagnostic
test costs.

Special
considerations
including issues
related to equity or
equality

Guidance will only be issued in
accordance with the marketing
authorisation. Where the wording of
the therapeutic indication does not
include specific treatment
combinations, guidance will be
issued only in the context of the
evidence that has underpinned the
marketing authorisation granted by
the regulator.

No equality issues have been identified or are
anticipated.

NA

BICR: blinded independent central review; BSC: best supportive care; CAPOX: capecitabine plus oxaliplatin; DNA: deoxyribonucleic acid; FOLFIRI: 5
fluorouracil, folinic acid and irinotecan; FOLFOX: 5 fluorouracil, folinic acid, and oxaliplatin; NA: not applicable; NICE: National Institute for Health and Care
Excellence; ORR: objective response rate; OS: overall survival; PFS: progression-free survival; QALY quality-adjusted life year.
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B.1.2  Description of the technology being appraised

A description of the technology being appraised in this submission (NIVO+IPI), is presented
in Table 2. The draft summary of product characteristics (SmPC) for Nivolumab (Opdivo®) and
for Ipilimumab (Yervoy®) are presented in Appendix C.

Table 2. Technology being appraised

UK approved Nivolumab plus ipilimumab (Opdivo® + Yervoy®)

name and

brand name

Mechanism of CTLA-4 and PD-1 are immune checkpoints involved in T-cell differentiation
action and function:

e PD-1 is specifically involved in inhibiting T-cell destruction of healthy
‘self-cells’ at the effector (later) stage of the immune response.

o Tumour cells can exploit this pathway by up-regulating proteins
that engage PD-1 to limit the activity of T-cells at the tumour
site.

e CTLA-4 is specifically involved in inhibiting constant T-cell production to
avoid ‘self-damage’ in the priming and activation (early) stage of the
immune response.

0 This pathway ‘switches off’ the immune response to tumour
antigens, stopping production of activated T-cells in human
malignancy.

Nivolumab and ipilimumab are both fully human, monoclonal

immunoglobulin antibodies (IgG4 and IgG1k HuMAD, respectively) that act

as checkpoint inhibitors of PD-1 and CTLA-4, respectively, at their distinct
yet complementary positions within the T-cell response pathway:

¢ Nivolumab stops the inactivation of T-cells at the tumour site, allowing
the active T-cells to infiltrate and destroy the tumour.

e Ipilimumab stops the immune response from being ‘switched off’, thus
allowing the production of active T-cells to continue and increasing the
number of activated T-cells surrounding the tumour.

NIVO+IPI therefore potentiates immune-mediated tumour destruction,

stimulating the patient’'s own immune system to directly fight cancer cells (in

the same way that it would any other “foreign” cell); this results in destruction
of the tumour through pre-existing, intrinsic processes.
Marketing A regulatory submission was made to the EMA on the . The
authorisation/C | earliest point at which an opinion from CHMP could be anticipated would be
E mark status | |l with a corresponding regulatory approval available in [
Indications and | [
any -
restriction(s) as
described in -
the summary of
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product
characteristics
(SmPC)

I e combination of

NIVO+IPI has been granted an EMA marketing authorisation for the
treatment of advanced (unresectable or metastatic) melanoma in adults, and
for previously untreated advanced renal cell carcinoma that is considered to
be at moderate or high risk of worsening.

Nivolumab monotherapy is licensed for the following indications:

e Advanced (unresectable or metastatic) melanoma in adults, and in
patients following who have had surgery for the removal of melanoma
that has spread to the lymph nodes or elsewhere in the body.

e Non-small cell lung cancer in patients previously treated with
chemotherapy.

e Advanced renal cell carcinoma in previously treated patients.

e Classical Hodgkin lymphoma after an autologous stem cell transplant
and treatment with brentuximab vedotin.

e Metastatic squamous cell cancer of the head and neck following
platinum-based therapy.

e Advanced (unresectable or metastatic) urothelial cancer following
platinum-based therapy.

Ipilimumab monotherapy is licensed for the treatment of advanced
(unresectable or metastatic) melanoma in adults, and adolescents 12 years
of age and older.

Method of
administration
and dosage

Intravenous infusion.
Nivolumab 3mg/kg IV with ipilimumab 1mg/kg IV every 3 weeks for 4 doses
followed by nivolumab 240mg IV.

Additional tests
or
investigations

As detailed in the SmPC, NIVO+IPI treatment must be initiated and
supervised by physicians experienced in the treatment of cancer. Hospital
oncology units already have the staffing and infrastructure needed for the
administration of IV oncology therapies.

Patients eligible to receive NIVO+IPI have mismatch repair deficient (IMMR)
or microsatellite instability high (MSI-H) mCRC. Current NICE guidance
recommends that all people with colorectal cancer should be offered testing
when first diagnosed, using immunohistochemistry to detect DNA mismatch
repair proteins or PCR to detect microsatellite instability®, based on
economic evaluations conducted as part of Diagnostics Guidance 27
[DG2713. Therefore, all patients will already be offered testing to identify
dMMR/MSI status. It should be noted that this early testing will also inform
other treatment choices.
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List price and
average cost of
a course of
treatment

List price:
Nivolumab: £2633.00 per 240mg vial; £1,097.00 per 100mg vial; £439.00
per 40mg vial.

Ipilimumab: £15,000.00 per 200mg vial; £3,750 per 50mg vial.

Average cost of a course of NIVO+IPI treatment is:
Cycle 1-4: £10,503.68
Cycle 5+: £2,874.06

Patient Access Scheme (PAS) price:
Nivolumab: [l per 240mg vial

Ipilimumab: |l per 2 x 50mg vial

Average cost of a course of NIVO+IPI treatment is:
cycle 1-4: | IR
Cycle 5+: N

Patient access
scheme (if
applicable)

There is a confidential simple discount PAS for nivolumab and for
ipilimumab which applies to all current and future indications.

CTLA-4: cytotoxic T-lymphocyte antigen-4; dMMR: DNA mismatch repair; HuMAb: human
monoclonal antibody; 1gG: immunoglobulin; IPI: ipilimumab; IV: intravenous; mCRC: metastatic
colorectal cancer; MSI-H: microsatellite instability-high; NHS: National Health Service; NICE:
National Institute for Health and Care Excellence; NIVO: nivolumab; PAS: Patient Access
Scheme; PCR: polymerase chain reaction; PD-1: programmed death-1; SmPC: Summary of
Product Characteristics.
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B.1.3 Health condition and position of the technology in the

treatment pathway

B.1.3.1. Disease Background

Colorectal cancer (CRC) is a significant health problem. It is the third most prevalent cancer
worldwide,® and the fourth most common cancer in the UK, accounting for 11.4% of all new
cancer registrations in England in 2017.7 Patients with metastatic CRC (mCRC) have a very
poor prognosis with very few treatment options available once refractory to standard therapies
or upon relapse.

CRC is the fourth most common cancer in the UK and the second biggest cancer Killer,
accounting for 10% of all cancer deaths in 2017.8 Survival from CRC is highly dependent on
cancer stage at diagnosis, where 5-year survival in England can be higher than 90% for those
diagnosed at localised stage, but around only 10% for those diagnosed at the metastatic
stages (Table 3).° The survival statistics for patients in England on current standard therapies
highlight the need for more efficacious treatments. As identified by the systematic literature
review (SLR) described in Section B.2.1.1 and Appendix D, in previously treated mCRC
patients survival is particularly reduced, as demonstrated by the systematic literature review
described in Section B.2.9.1, where the weighted mean of reported median OS value was 9.48
months for comparators overall (range: 6.05 months to 12.73 months). UK clinical experts note
that outcomes in mMCRC patients with MSI-H/dMMR status are likely poorer, noting that this
may be related to a higher proportion of patients with BRAF mutation and Lynch syndrome.
This is supported by much of the published clinical evidence, as described in Section
B.1.3.2.1.

Table 3. Colorectal cancer survival in England (age 15-99, diagnosed between
2013 and 2017)°

Stage at diagnosis Num_ber of Ont.e-year age- FiV(_e-year age-
patients standardised survival (%) | standardised survival (%)

All stages 166,013 78.3 58.4
Stage 1 25,988 97.8 91.7
Stage 2 38,521 94.1 84.1
Stage 3 44,098 89.2 64.9
Stage 4 (metastatic) 38,697 43.9 10.3
Unknown 18,560 62.9 41.6

CRC is a heterogeneous disease that develops slowly over a number of years and the vast
majority (more than 90%) of CRC cases are adenocarcinomas.'® Development of an
adenocarcinoma occurs slowly, through multiple stages (termed the ‘adenoma-carcinoma
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sequence’) over years, even decades, which start with benign, pre-malignant, or malignant
polyps occurring on the epithelial lining of the colon or rectum.! Around 20% of CRC cases
have a family history, with some genetic syndromes (e.g. Lynch syndrome) carrying an
increased risk of CRC. However, the majority of CRC cases are linked to environmental
factors, such as diet, lifestyle and environmental and food-borne mutagens.

The symptomatic burden of CRC is high. Symptoms of CRC include (in isolation or in
combination) a persistent change in bowel habit such as higher frequency, looser stools or
abdominal pain; blood in the stools not caused by haemorrhoids; abdominal pain; discomfort
or bloating after eating; a mass in the abdomen; a feeling of needing to strain when defecating;
weight loss; and anaemia.'> '3 In severe cases, patients may suffer from bowel obstruction.
Symptoms of bowel obstruction include intermittent or occasionally severe abdominal pain
caused by eating; unintentional weight loss with persistent abdominal pain; a painful swelling
of the abdomen; an inability to pass stool; and vomiting.' Early signs of CRC can be subtle,
hence around a quarter of CRC cases have metastases at the time of diagnosis (stage 4;
mCRC),"* with only 10% of these expected to be alive at 5 years."®

B.1.3.2. The dMMR/MSI-H subtype

The majority of CRCs develop via the chromosomal instability (CIN) pathway, whereas a small
proportion (12—-15%) arise from the microsatellite instability (MSI) pathway due to defects in
the DNA mismatch repair (MMR) system.'®-'® Tumours that develop as a consequence of this
defective MMR pathway are classified as ‘deficient MMR’ (dAMMR) or ‘MSI-high’ (MSI-H),?
and can develop sporadically, or from an inherited germline mutation in a MMR gene (e.g.
Lynch Syndrome). Sporadic dMMR tumours carry somatic mutations in the BRAF oncogene
in approximately half of cases,!” which may affect prognosis: dMMR BRAF (-) patients have
demonstrated significantly improved overall survival compared to dMMR BRAF (+) patients,?°
a finding corroborated by UK clinicians.! MSI-H/dMMR CRC is less common in metastatic
tumours (4%) than in early tumour stages.?'-?® Patients with metastatic MSI-H/dMMR mCRC
have very short survival outcomes, few treatment options and significant unmet medical need.

B.1.3.2.1. Impact of MSI-H/dMMR status on mCRC outcomes

The impact of MSI status on prognosis is not fully understood. Emerging evidence suggests
disease stage may be a factor in prognosis, with patients in the later (metastatic) stage who
are dAMMR/MSI-H likely showing worse prognosis.'® However, very few studies have assessed
the impact of MSI status on survival in mCRC, and no evidence has been identified that has
assessed the impact of MSI-H/dMMR status on previously treated mCRC patients.?*

Early stage CRC

A systematic review?> and meta-analysis?® of available data across all stages of CRC found
an association between MSI and favourable prognosis in terms of overall survival (OS) and
disease-free survival at early stages of the disease only. A study by Benatti et al (2005)
identified that MSI-H was a prognostic factor for improved survival in CRC patients, but that
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this benefit was not statistically significant in stage | or stage IV CRC.?” Similarly, dMMR
patients with stage Il and Il colon cancers showed a significant improvement in OS, disease-
free survival and time to recurrence compared with patients with proficient DNA mismatch
repair (PMMR) tumours.?® By contrast, another study by Merok et al (2013) identified similar
5-year OS rates between MSI and MSS tumours (69% and 61% respectively), but 5-year
relapse-free survival was higher in MSI patients (67.1% versus 54.7%), and the beneficial
impact was relevant to stage Il CRC but not stage Ill CRC.?° In support of this, Hutchins et al
(2011) observed lower recurrence in CRC patients with dMMR than in patients with pMMR;
however, this study predominantly enrolled patients with stage Il CRC.%° It is also worth noting
that the positive prognostic impact of MSI-H status may be limited to patients without disease
recurrence; Kim et al (2016) identified that patients with stage I-lll CRC with MSI-H had
improved disease-free survival compared with patients with MSI-L/MSS, but following
recurrence OS was significantly worse (five-year survival from recurrence: 15.6% versus
47.9%).31

MSI-H is also associated with a poorer response to 5-fluorouracil (5-FU) chemotherapy, and
there appears to be no survival benefit for 5-FU adjuvant chemotherapy in early stage CRC
patients who are MSI-H.3234 A recent study in colon cancer patients showed that more patients
with dMMR had disease progression following neoadjuvant chemotherapy than patients with
pMMR.35

Metastatic CRC

Evidence suggests that patients with dMMR/MSI-H CRC benefit less from conventional
chemotherapy and have a shorter OS than patients with pMMR once the disease is at the
metastatic stage. 22 23.31.36-42 A meta-analysis conducted by Des Guetz et al in 2009 concluded
that there was no significant improvement associated with MSI-H status in terms of response
rate.*3 However, this was based on evidence derived from first-line mCRC patients and
included response rate only.#44° Of the six studies included within the meta-analysis, two
described improved survival in MSI-H patients,*® 4°, one described worse survival outcomes,*
and one described no difference, although this may have been due to low patient numbers.*6
Since this meta-analysis was conducted, evidence has been mixed; while some studies have
concluded that there is no difference in outcomes between MSI-H and MSS patients,?": 0
several large-scale studies suggest that survival is impaired in metastatic patients with
dMMR/MSI-H status.? 23, 31, 36-42, 5154, Further,

I > UK clinical experts assert that

patients with MSI-H mCRC experience worse outcomes than those in the overall mCRC
population, particularly following initial relapse.’ Evidence to describe outcomes in patients
with MSI-H mCRC is summarised in Table 4.

Additionally, BRAF may be more frequently mutated in patients with sporadic MSI-H mCRC
(BRAF V600E),?" 23.39.50,56 gnd this is prognostic of poor outcomes in this patient population.23
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This is validated by UK clinical experts, who stated that around one third of UK MSI-H/dMMR
mMCRC patients have BRAF mutations and suggest that this mutation may be associated with
the poor outcomes in this patient population. One study which identified lower progression-
free survival (PFS) and OS in patients with dMMR mCRC suggested that this could be
attributed to BRAF mutation status.?® In support of this conclusion, two recent large scale
studies evaluating first-line mCRC therapies identified worse survival outcomes (median PFS
and median OS) for patients with consensus molecular subtype 1 (CMS1; MSI immune), which
is characterised by MSI, CIMP, hypermethylation and BRAF mutation.3"- 575
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Table 4. Metastatic CRC studies

Author Year Study design | Disease Number of | MSI-H or Impact of MSI-H/dMMR | Number of patients Comments
stage prior dMMR
therapies
Brueckl 2003 Prospective NR 0 MSI-H MSI -H CRC might have | MSS (n=36) MSI-H RR: MSI-H - 72%, MSS
WM, a better response and (n=7) -41%
Moesch C, survival than MSS CRC median survival: MSI-H
Brabletz T, in palliative first-line 33 months, MSS - 19
et al.®® treatment. months
Cohen R, 2017 Retrospective | Metastatic NR dMMR Worse prognosis of 129 patients, of which Median OS from stage
Hain E, patients with sporadic 48 had sporadic dMMR IV diagnosis:
Cervera P, dMMR than Lynch and 81 had Lynch 43.9 months for the
et al.56 syndrome--related syndrome overall population
dMMR or overall 23 months for SP
population Not reached for LS
Median PFS with first-
line chemotherapy for
pts with unresectable
metastasis (n = 61);
3.9 months for SP
5.0 months for LS
Des Guetz 2007 Prospective Metastatic 0 MSI-H No difference in ORR or | MSI-H (n=9) and MSS PFS: MSI-H - 8.6
G, Mariani OS in MSI-H and MSS (n=31) months, MSS - 8.3
P, patients months
Cucherouss OS: MSI-H - 16 months,
et J, etal.®® MSS - 22.5 months
Des Guetz 2009 Review Metastatic NR MSI-H No benefit of MSI-H (N=91) Review includes Muller
G, Uzzan B, chemotherapy in terms MSS (N=873) 2008,%6 Des Guetz
Nicolas P, et of the response rate for 2007,% Fallik 2003,47
al.43 MSI-H compared with Brueckl 2003, #8 Liang
MSS 2002,*° Koopman
20074
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Author Year Study design | Disease Number of | MSI-H or Impact of MSI-H/dMMR | Number of patients Comments
stage prior dMMR
therapies

Fallik D, 2003 Retrospective Metastatic 1 MSI-H MSI-H showed a better MSI-H (N=7) MSI-H:

Borrini F, response to MSS (N=65) Responders - 4

Boige V, et chemotherapy than Non-responders - 3

al.47 MSS MSS:
Responders - 7
Non-responders - 58

Fujiyoshi K, | 2017 Prospective Stage IV NR MSI-H No significant survival MSI-H (N=15) MSS Survival: MSS - 2.5

Yamamoto difference between MSI- | (N=386) years, MSI-H - 3.92

G, H and MSS CRC stage

Takenoya T, IV patients

etal.?!

Gelsomino 2016 Review Stages I-IV NR MSI-H No benefit of NR Cites Des Guetz 200943

F, Barbolini chemotherapy in terms

M, of response rate for

Spallanzani MSI-H compared with

A, et al.?* MSS tumours

Goldstein J, | 2014 Retrospective Metastatic 0 MSI-H Patients with MSI-H 55 all MSI-H Median OS- 11.5

Tran B, mCRC do not appear to months from the start of

Ensor J, et have improved chemo

al.> outcomes.

Innocenti F, | 2017 Randomized Metastatic 0 MSI-H OS does not differ MSI-H (N=21), MSS OS in Bevacizumab

Ou F-S, phase lll trial between MSI-H and (N=320) arm:

Zemla T, et MSI-S pts MSI-H - 30 months,

al .36 MSS - 32.6 months
OS in cetuximab arm:
MSI-H - 11.2 months,
MSS - 30.1 months
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Author Year Study design | Disease Number of | MSI-H or Impact of MSI-H/dMMR | Number of patients Comments

stage prior dMMR

therapies

Koopman 2009 Randomised Advanced 0 dMMR dMMR resulted in worse | pMMR (N=453) dMMR Patients were
M, Kortman phase Il study OS and PFS and a (N=16) randomised between
GA, decreased disease first-line capecitabine,
Mekenkamp control rate than pMMR second-line irinotecan
L, et al.?2 and third-line

capecitabine +
oxaliplatin (sequential
treatment arm) vs first-
line capecitabine +
irinotecan, and second-
line
capecitabine/oxaliplatin
(combination treatment
arm).

Median OS: pMMR -
17.9 months, dMMR -
10.2 months

Median PFS: pMMR -
6.9 months, dMMR - 4
months

Disease control rate:
pMMR- 83%, dMMR -
56%
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Author Year Study design | Disease Number of | MSI-H or Impact of MSI-H/dMMR | Number of patients Comments
stage prior dMMR
therapies
Koopman 2007 Randomised Advanced 0 MSI-H Disease control and OS | MSI - 512 In 461 evaluable pts,
M, Kortman trial was lower in MSI disease control
GA, (CR+PR+SD=4 months)
Mekenkamp in 12 pts with MSI was
L, etal. 58% [95% CIl 28%-
85%] and in 449 without
MSI 83% [95% CIl 79%-
86%, p= 0.03].The
median OS in pts with
MSI was 7 months [95%
Cl4-17] and in pts
without MSI 18 months
[95% CI 16-19, log rank
p=0.08].
Lenz H-J, 2017 Randomized Metastatic 0 CMS1 Patients with CMS1 had | CMS1 (N=55) OS (months):
Ou F-S, phase Ill trial lower OS and PFS CMS2 (N=183) CMS1 - 17
Venook AP, CMS3 (N=114) CMS2 - 39.7
etal.%” CMS3 - 23.7
PFS (months):
CMS1-6.5
CMS2-13.3
CMS3-9.6
Liang JT, 2002 Non- Stage IV NR MSI-H These findings implied MSI-H HDFL+ (N=35) ORR: MSI-H 65.71%,
Huang KC, randomised that among patients with | MSS HDFL+ (N=134) MSS - 35.07%
Lai HS, et controlled HDFL therapy the MSI- MSI-H HDFL- (N=17) Median survival:
al.*° H group had better MSS HDFL- (N=58) MSI-H HDFL+ - 24
survival than the MSI-S— months,
group. However, in MSS HDFL - 13 months,
patients without HDFL MSI-H HDFL- -7
therapy, the prognosis months,
was similarly poor MSS HDFL- - 7 months
regardless of MSI-H
status.

Company evidence submission for nivolumab with ipilimumab for treating metastatic colorectal cancer with high microsatellite instability or
mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved

Page 27 of 189




Author Year Study design | Disease Number of | MSI-H or Impact of MSI-H/dMMR | Number of patients Comments
stage prior dMMR
therapies

Muller Cl, 2008 prospective Metastatic 0 MSI-H Lower rate of disease MSI-H (n=4), non MSI-H | PFS: MSI-H - 2.5

Schulmann randomised control in MSI-H. No (n=100) months, Non-MSI-H -

K, phase Il correlation between 7.9 months

Reinacher- MSI-H and OS/PFS OS: MSI-H - NR, Non-

Schick A, et MSI-H - 18.9 months

al.*é Disease control: MSI-H -
2 patients, Non-MSI-H -
86 patients
PD: MSI-H - 2 patients,
Non-MSI-H - 4 patients

Nopel- 2014 Retrospective | Metastatic 0 MSI-H MSI-H tumours tend to Overall 229 DCR for MSI-H tumours

Dunnebacke have lower disease 65%, P53

S, control rates when overexpression 85%

Schulmann treated with an

K, oxaliplatin/fluoropyrimidi

Reinacher- ne combination

Schick A, et

al.*!

Nordholm- 2015 Prospective Metastatic NR dMMR dMMR had no impact on | pMMR (N=5709) dMMR | NR

Carstensen cohort study survival (N=983)

A, Krarup

PM, Morton

D, et al.42

Smith CG, 2013 Prospective Metastatic or 0 MSI-H MSI-H was associated NR Evidence reported in

Fisher D, locally with worse survival. Kaplan-Meier plots

Claes B, et advanced

al.’®

recurrence.

CMS: consensus molecular subtype; CR: complete response; CRC: colorectal cancer; DFS: disease-free survival; HDFL: high-dose 5-FU plus leucovorin; dMMR: DNA
mismatch repair deficient; LS: Lynch syndrome; MSI: microsatellite instability; MSI-H: microsatellite instability high; MSS: microsatellite stable; NR: not reached; ORR:
objective response rate; OS: overall survival; PFS: progression-free survival; pMMR: DNA mismatch repair proficient; PR: partial response; SP: sporadic; TTR: time to
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B.1.3.2.2. MSI-H/dMMR testing

In 2017, NICE recommended molecular testing for all patients when first diagnosed with CRC
using immunohistochemistry for mismatch repair proteins or MSI testing to identify tumours
with dMMR.® This was based on economic evaluations conducted as part of Diagnostics
Guidance 27 [DG27].2 Further, NG151 notes that testing for dAMMR may inform systemic
therapy choices for those with non-metastatic colorectal cancer, but the NICE diagnostics
guidance on molecular testing strategies for Lynch syndrome in people with colorectal cancer
already recommends such testing for all people with colorectal cancer when first diagnosed.*
For this reason no further recommendations were made about testing for deficient DNA
mismatch repair.

Clinical experts consulted during this appraisal highlight that guidelines recommend MSI-H
testing and acknowledged that this should be routinely available at diagnosis.® 4+ Some
advisors commented on possible variation across the UK, predicting about 25% of centres
may not conduct this testing routinely. However, advisors noted that this is an easy test to
conduct, and one of the few tests that is in NICE guidance, thus the expectation should be
that 100% of centres conduct these tests, particularly once there are effective therapies
available for these patients (immuno-oncology therapies).!

B.1.3.3. Clinical pathway of care

Treatment for mCRC aims to prolong survival, improve quality of life and/or make the primary
tumour or metastases suitable for resection. The National Institute for Health and Care
Excellence (NICE) has undertaken several Technology Appraisals assessing therapies for the
treatment of mCRC, but there is no specific guidance on treatment options for patients with
dMMR/MSI-H mCRC (with these patients following generic mCRC guidance).

For the small group of AMMR/MSI-H mCRC patients treatment options are very limited and
primarily based on evidence obtained from the overall mMCRC population. Hence, based on
the current clinical pathway, the majority of MSI-H/dMMR mCRC patients will be treated with
the limited number of treatments currently available for the overall mCRC population.

The diagnosis and management of CRC is described in NICE clinical guideline 151 (published,
29 January 2020),* as well as the NICE pathways describing management of CRC,% and
mCRC.® The current clinical treatment pathway for mCRC, is shown in Figure 1. This pathway
is the same regardless of MSI status.
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Figure 1. Current NICE clinical pathway for metastatic colorectal cancer in NHS
England®®
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In the first line setting, oral therapy with capecitabine is recommended as an option for the
first-line treatment of metastatic colorectal cancer, with the choice of regimen (5-FU/FA or
capecitabine) to be made jointly by the individual and the clinician(s) responsible for
treatment.®°

For patients in the previously treated setting, the NICE recommended treatments for mCRC
are trifluridine-tipiracil®® or best supportive care (BSC), following treatment with currently
available therapies.

Combination chemotherapy leads to adverse events (any grade [AE]) or intolerance in
approximately 95% of patients, with more than half the patients experiencing grade 3-5 AEs.
Some patients are left with life-altering consequences, such as persistent sensory neuropathy.
Overall survival is modestly improved with trifluridine-tipiracil compared to placebo (7.1 months
versus 5.3 months), however response rates are very low (1.6%), survival benefit is limited to
weeks, and more than half the patients experience grade 3-5 AEs. Additionally, 53% of
patients had a delay of 4 days or more in beginning their next cycle owing to toxicity.®’
Treatments for metastatic disease (FOLFOX/FOLFIRI/raltitrexed) were omitted from the new
guidance (NG151), therefore the recommendations around their use in mCRC remains
unclear.

Furthermore, treatment options do not take into account MSI status. The MSI-H CRC
molecular subtype has a distinctly different pathological manifestation including poor
differentiation, accumulation of lymphocytes, and intertumoral heterogeneity.®> Thus, MSI
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cancers will not necessarily have the same response to the chemotherapeutic strategies used
to treat MSS tumours. Indeed, patients with MSI-H status have consistently demonstrated
poorer responses to chemotherapy treatment regimens than patients with MSI-L/MSS status,
32-34,63 particularly those with metastatic disease.*6 64

To understand the current management of MSI-high mCRC in UK clinical practice, 5 UK
clinical experts were consulted.! These were the learnings:

¢ In the UK, 5-fluorouracil/folinic acid (5-FU/FA) and irinotecan (FOLFIRI), 5-FU/FA and
oxaliplatin (FOLFOX) or oxaliplatin and capecitabine (XELOX) are the primary
treatments used in the first-line metastatic setting (alone or in combination with anti-
EGFR agents)

¢ In second line, the predominant treatment options are; FOLFIRI (used in patients who
have received FOLFOX or XELOX in first line), or FOLFOX (used in patients who have
received FOLFIRI in the first-line setting).

o Treatment options for the small proportion of patients surviving beyond second line in
the metastatic setting include trifluridine-tipiracil or best supportive care (BSC), though
these options are known to have low efficacy.

o Raltitrexed and single agent irinotecan are very rarely used (1-2% of population).

According to these UK clinical advisors, treatments for CRC have not advanced in many years,
hence they seek access to immunotherapies (including nivolumab and ipilimumab) through
compassionate use schemes or clinical trial enrolment, highlighting a substantial unmet need
for a therapy with proven efficacy and a favourable safety profile in the management of MSI-
H mCRC. UK clinical opinion is that NIVO+IPI is a treatment that works for these patients and
is completely different to current standard of care. Advisors reported positive experiences with
nivolumab in combination with ipilimumab, and nivolumab monotherapy, through the individual
patient request scheme and the Covid interim fund.’

In the current treatment pathway for MSI-H mCRC, the predominant regimens used in the
second-line setting represent the same modality as those used in the first-line setting. Given
the high toxicity of existing chemotherapy-based treatment options, there is a significant unmet
need for therapies with proven efficacy and a favourable safety profile. NIVO+IPI represents
a new immunotherapy treatment modality that addresses the immune dysfunction and is
anticipated to provide durable benefit for MSI-H mCRC patients.

B.1.3.4. Proposed treatment

The proposed treatment regimen in this submission is combination therapy with NIVO+IPI for

I
Y (n 2018, NIVO+IPI

was granted accelerated approval by the FDA for MSI-H or dMMR mCRC that has progressed
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following treatment with a fluoropyrimidine, oxaliplatin, and irinotecan,®® after demonstrating
efficacy benefit in Checkmate 142, results of which are presented in this submission. The FDA
also granted the NIVO+IPI combination Breakthrough Therapy Designation for this potential
indication in 2018, designed to expedite the development and review of drugs that are
intended to treat a serious condition and for which preliminary clinical evidence indicates that
the drug may demonstrate substantial improvement over available therapy on a clinically
significant endpoint(s).%¢ A recent retrospective real-word study of 49 previously treated
patients with dMMR mCRC from 13 UK sites treated with nivolumab alone or NIVO+IPI
demonstrated significant clinical benefit and acceptable toxicities (described in Section
B.2.13.4.1).57 A currently active Phase Ill randomised controlled trial (CheckMate 8HW)®8 (not
included in this submission) will provide further efficacy and safety evidence to supplement
CheckMate 142.

Neither nivolumab nor ipilimumab currently has EMA marketing authorisation for previously
treated dAMMR/MSI-H mCRC.

Nivolumab and ipilimumab are both fully human, monoclonal immunoglobulin antibodies
(lgG1k and IgG4 HuMADb, respectively) that act as checkpoint inhibitors of PD-1 and CTLA-4
at their distinct, yet complementary, positions within the T-cell response pathway®® (Figure 2):

1. Nivolumab stops the inactivation of T-cells at the tumour site, allowing the active T-cells
to infiltrate and destroy the tumour

2. Ipilimumab stops the immune response from being ‘switched off’ which allows the
production of active T-cells to continue, increasing the number of activated T-cells
surrounding the tumour.

Clinical development of nivolumab as an oncologic agent is ongoing and the program is broad
and extensive. Nivolumab is approved for the treatment of several types of cancer in multiple
regions including the US (Dec-2014), the EU (Jun-2015), and Japan (Jul-2014). There are
numerous clinical studies evaluating the efficacy and safety of nivolumab as a single agent
and in combination with other therapeutics such as ipilimumab, cytotoxic chemotherapy, anti-
angiogenics, and targeted therapies across multiple tumour types, and lines of therapy.
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Figure 2. Rationale for combining nivolumab and ipilimumab therapies®®
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Abbreviations: CTLA-4: cytotoxic T-lymphocyte antigen 4; MHC: major histocompatibility complex; PD-1: programmed death-1;
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The regimen potentiates immune-mediated tumour destruction; stimulating the patient’s own
immune system to directly fight cancer cells (in the same way that it would any other “foreign”
cell), resulting in destruction of the tumour through pre-existing, intrinsic processes. The
combination of CTLA-4 and PD-1 blockers has a synergistic effect on activation of an anti-
tumour immune response, and can increase response rates and survival rates of the
patients.”®

Blockade of CTLA-4, which is primarily involved in regulation of T-cell activation in lymph
nodes/tissues and in suppression of dendritic cell activity via Treg cells, acts synergistically
with blockade of PD-1 that is mainly involved in inhibition of effector T-cell and NK cell
activation in peripheral tissues, and in induction of Treg cell differentiation (Figure 3).7° Studies
have shown that MSI-H tumours are particularly sensitive to immune checkpoint blockade.”":
2 CRC with DNA dMMR/MSI-H positive tumours is expected to respond to immunotherapy
due to high levels of tumour neoantigens, tumour-infiltrating lymphocytes and expression of
immune checkpoints.”
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Figure 3. Synergistic effects of PD-1 & CTLA-4 blockade”®
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NIVO+IPI represents a new immunotherapy treatment modality, with different toxicity profile
and, if recommended by NICE, would be the first immunotherapeutic treatment option for
previously treated mCRC patients, providing an alternative to retreatment with standard
chemotherapy options.

Despite the various treatment options for mCRC, the benefit of these therapies remains
modest beyond first line and toxicity is observed in almost all patients, thus highlighting the
unmet medical need for more effective therapies. Taking together its mechanism of action and
clinical data, NIVO+IPI is anticipated to provide significant durable clinical benefit for these
patients, addressing the unmet need that exists in the current standard of care.

Nivolumab is currently approved as OPDIVO® in the European Union (EU), for specific types
of melanoma (including in combination with ipilimumab), NSCLC, RCC (including in
combination with ipilimumab), squamous cell cancer of the head and neck (SCCHN), classical
Hodgkin lymphoma (cHL) and urothelial carcinoma (UC).”3 Clinical development of nivolumab
remains actively ongoing in a broad and extensive programme. Development and registration
planning continue in expanded patient populations in the currently indicated tumours as well
as other solid tumours and haematologic malignancies.

Ipilimumab is currently approved as YERVOY®in the EU for the treatment of unresectable or
metastatic melanoma (including in combination with nivolumab), and for treatment of RCC (in
combination with nivolumab).”
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The combination of nivolumab and ipilimumab at different dose ratios has been approved for
use in multiple indications globally. Nivolumab 3 mg/kg in combination with ipilimumab 1 mg/kg
has been approved for use in 1L RCC in the EU, US, Australia, Switzerland, Japan, and
Canada, as well as in MSI-H CRC in the US. Additionally, nivolumab 1 mg/kg in combination
with ipilimumab 3 mg/kg has been approved for use in advanced melanoma in the EU, US,
and several other countries including Australia, Switzerland and Japan.

B.1.4 Equality considerations

No equality issues have been identified or are anticipated
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B.2. Clinical effectiveness

Key points

e Previously treated patients with dAMMR/MSI-H mCRC have a poor prognosis and
receive treatments based on highly limited evidence.

o NIVO+IPI is the first treatment available in the EU with proven effectiveness for
treatment-experienced dMMR/MSI-H mCRC patients, addressing the significant
unmet need in this small patient population.

o NIVO+IPI therapy has significant benefits in terms of patient-relevant outcomes,
including high response rates and improved survival (both PFS and OS) versus
current treatment alternatives.

o As of the February 2019 cut-off, median OS was _ but OS at one year
was 84.9% and at two years was ], indicating a significantly longer OS than for
comparators.

e Similarly, median PFS was - months, with one-year PFS of 71.6% and two-year
PFS of ], which exceeds that observed for comparators.

e Based on available evidence, the safety profile of NIVO+IPI can be considered
manageable in the context of alternative therapies. Further, this safety profile is well-
established based on that observed in other indications.

e Mean OS for NIVO+IPI is predicted to be - months while mean PFS is predicted
to be [l months. In the unadjusted ITC, mean OS was 7.22—17.32 months for
comparators and mean PFS was 1.83—6.79 months. Applying MAIC methodology,
comparator mean OS ranged from 7.13 months to 17.06 months, while mean PFS
ranged from 1.81 months to 6.92 months.

o NIVO+IPI meets the end-of-life criteria for this small patient group that would be
eligible for treatment under the proposed indication.

B.2.1. Identification and selection of relevant studies

A systematic literature review (SLR) was undertaken to identify clinical effectiveness evidence
(efficacy and safety) of interventions for the treatment of metastatic colorectal cancer.
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B.2.1.1. Systematic literature review

Databases were searched from database inception to June 2020. In total, the SLR identified
366 publications, including 194 unique studies. Further details on how many studies informed
each comparator can be found in the SLR report (Appendix D) and in Section B.2.9.1.

Table 5. Studies identified in the clinical effectiveness SLR

Total Publications Total Unique Total Unique Total Unique
Studies Studies (RCTs) Studies (non-
RCTs)
2020 SLR 366 194 66 128

RCT: randomised controlled trial; SLR: systematic literature review.

B.2.2. List of relevant clinical effectiveness evidence

Evidence to describe the effectiveness of NIVO+IPI for the treatment of AMMR/MSI-H mCRC
is primarily derived from CheckMate 142, a Phase Il open-label, multi-centre, non-
randomised, 2-stage Simon design frial of nivolumab monotherapy, NIVO+IPI, or an
investigator’s choice chemotherapy to estimate the response rate in MSI-H CRC and non-
MSI-H CRC.

The NIVO monotherapy, the non-MSI safety cohort, and further experimental cohorts in
CheckMate 142 (NIVO plus cobimetinib; NIVO plus anti-LAG-3 antibody; and NIVO plus
daratumumab) will not be described in this submission. The focus of this submission will be
on the cohort of patients with recurrent or metastatic CRC that received combination treatment
with NIVO+IPI.

The estimated study completion date is July 6, 2022.7°

Supportive evidence is available from real-world evidence for NIVO+IPI, described in Section
B.2.13.4.1.

B.2.2.1. Rationale for design of CheckMate 142

Although CRC is a relatively common cancer, incidence of dAMMR/MSI-H or dMMR CRC is
significantly lower (around 15% of early stage cases and around 4% of metastatic cases,
regardless of treatment line).”- 1618 21-23 Based on methods of calculating patient numbers
outlined in previous mMCRC HTAs this would equate to around 282 eligible patients in England
with dMMR/MSI-H mCRC who have received previous therapy.? Because of this low
prevalence, clinical trial recruitment of previously treated MSI-H or dAMMR mCRC patients is
severely limited.

Within this patient population, median overall survival (OS) remains short even with initiating
first-line chemotherapy (median: 13.6 months),?® so it can be expected that only a small
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proportion of this patient population would survive to receive later line therapies, limiting
patient numbers to below that estimated for the overall mMCRC population.?® Taking this into
account, a single-arm study was deemed ethical and relevant to facilitate a rapid assessment
and confirmation of clinical activity in the dMMR/MSI-H mCRC population.

Therefore, given the large degree of unmet medical need for safe and effective = 2L therapies
in mCRC overall, including in patients with MSI-H/dMMR mCRC, with small patient numbers,
a non-comparative study design for CheckMate 142 can be considered appropriate.

Table 6. Overview of clinical evidence: CheckMate 142

Study

CheckMate 142 (CA209-142)

Study design

Ongoing Phase I, non-comparative, open-label, multi-centre trial.

Population

Patients with metastatic or recurrent CRC with dAMMR/MSI-H, at least 18

years old, with an ECOG performance status of 0 or 1 and measurable
disease per Response Evaluation Criteria in Solid Tumours (RECIST;
version 1.1).76.77

Intervention(s) NIVO+IPI combination therapy

Other cohorts within CheckMate 142 assessed the safety and efficacy of
NIVO as monotherapy and with other agents as combination therapy, but
these are not relevant to the indication under consideration.

Comparator(s) Non-comparative study

Indicate if trial Yes v Indicate if trial used in the Yes 4
supports application economic model

for marketing No No

authorisation

Rationale for use/non-
use in the model

Onli available source of evidence describini the eﬁicaci of NIVO+IPI for

The base case analysis will apply data from the cohort of patients who
are relevant to the indication under consideration only.

Reported outcomes Overall survival

specified in the Progression-free survival (PFS)

decision problem 0 Investigator-assessed PFS

0 BICR-assessed PFS

Response rates:

0 Investigator-assessed objective response rate (ORR)
0 BICR-assessed ORR

Adverse effects of treatment

Health-related quality of life (HRQoL)

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 38 of 189



All other reported
outcomes

Pharmacokinetic data was also collected.

Tumours

1L: first-line; BICR: blinded independent central review; CRC: colorectal cancer; dMMR: deficient
mismatch repair; ECOG: Eastern Cooperative Oncology Group; HRQoL: health-related quality of
life; IPI: ipilimumab; mCRC: metastatic colorectal cancer; MSI-H: microsatellite instability high;

NIVO: nivolumab; ORR: objective response rate; RECIST: Response Evaluation Criteria in Solid

B.2.3. Summary of methodology of the relevant clinical

effectiveness evidence

A summary of methodology for CheckMate 142 is provided in Table 7.

Table 7. Summary of methodology: CheckMate 142

Trial acronym

CheckMate 142

Trial design

Ongoing Phase 2, non-comparative, open-label, multi-centre trial.

Eligibility criteria for
participants

Adults (=18 years), with histologically confirmed metastatic or recurrent
CRC or mCRC, assessed as dMMR and/or MSI-H, and disease
progression following (or intolerance of) 21L treatment(s), which must
include at least (i) a fluoropyrimidine, and (ii) oxaliplatin or irinotecan.
Patients who refused chemotherapy for the treatment of metastatic or
locally advanced disease were also eligible.

Eligibility included ECOG performance status of 0 or 1 and measurable
disease per Response Evaluation Criteria in Solid Tumours (RECIST;
version 1.1).76.77

Settings and locations
where the data were
collected

Patients in the relevant cohort (the NIVO+IPI cohort) were treated at 28
sites in 8 countries.

Intervention NIVO 3 mg/kg (60-minute intravenous [IV] infusion) plus IPl 1 mg/kg (90-
minute IV infusion) once every 3 weeks for four doses and then NIVO 3
mg/kg IV once every 2 weeks until disease progression, discontinuation
because of toxicity, death, withdrawal of consent, or study end (N=119).

Comparator Non-comparative study.

Permitted and Permitted medications:

dlsallowgd 1) Topical, ocular, intra-articular, intranasal, and inhalational

Concomitant : . : - ; .

s corticosteroids (with minimal systemic absorption).
medications

2) Adrenal replacement steroid doses including doses >10 mg daily
prednisone.

3) A brief (less than 3 weeks) course of corticosteroids for prophylaxis
(e.g. contrast dye allergy) or for treatment of non-autoimmune
conditions (e.g., delayed-type hypersensitivity reaction caused by a
contact allergen).

4) Supportive care for disease-related symptoms to all patients on the
trial.
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Trial acronym

CheckMate 142

Disallowed medications:

1) Palliative radiotherapy was not recommended while receiving study
drugs, given the potential for overlapping toxicities with
radiotherapy and nivolumab in combination with ipilimumab (if
palliative radiotherapy was required, then study drugs were
withheld for at least 1 week before, during, and 1 week after
radiation).

2) Immunosuppressive agents (except to treat a drug-related adverse
event).

3) Systemic corticosteroids >10 mg daily prednisone equivalent
(except as stated under Permitted medications, or to treat a drug-
related adverse event).

4) Live/attenuated vaccines (e.g., varicella, zoster, yellow fever,
rotavirus, oral polio and MMR).

5) Any concurrent antineoplastic therapy (i.e., chemotherapy,
hormonal therapy, immunotherapy, radiation therapy except for
palliative radiation therapy described in Permitted medications or
standard or investigational agents for treatment of cancer).

Concomitant medications were collected within 14 days prior to first dose
and through the study treatment period

Primary outcome

Investigator-assessed ORR.

Other outcomes used
in the economic
model/specified in the
scope

ORR based on BICR determination

Overall survival

Progression-free survival

Adverse effects of treatment

Patient-reported outcomes (EORTC QLQ-C30 & EQ-5D questionnaires)
completed before first dose and every 6 weeks thereafter.

Pre-planned
subgroups

The BICR-assessed ORR using RECIST 1.1 was compared across the
following baseline subgroups:
e Age
Region
Gender
Race
Lynch syndrome
KRAS/BRAF mutation status
Baseline ECOG PS
Time from initial diagnosis to first dose
Primary tumour location
Number of prior systemic regimens received
time from completion of most recent prior therapy regimen to
treatment
e time from progression of most recent prior therapy regimen to
treatment
Key post-hoc subgroups are described in Section B2.7.

BICR: blinded independent central review; ECOG: Eastern Cooperative Oncology Group; EORTC
QLQ C30: European Organization for Research and Treatment of Cancer Quality of Life
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Trial acronym CheckMate 142

Questionnaire-Core 30; EQ-5D: Eurogol 5-dimensions; HRQoL health-related quality of life; IPI:
ipilimumab; IV: intravenous; MMR: measles, mumps and rubella; NIVO: nivolumab; ORR: objective
response rate; PS: performance status.

B.2.3.1. Study design

CheckMate 142 (NCT02060188) is an ongoing Phase Il, open-label, non-randomised trial
initiated by Bristol-Myers Squibb in March 2014 to examine if nivolumab monotherapy or
combination therapy demonstrate a meaningful objective response rate (ORR > 30%) in
patients with recurrent and metastatic colon cancer.”> 78

The combination of NIVO+IPI was chosen as an experimental arm due to the strong rationale
that the anti—-programmed death 1 (PD-1) antibody nivolumab, with its mechanism of action
that abrogates immune tolerance, in combination with ipilimumab, an anti—cytotoxic T
lymphocyte—associated antigen 4 (CTLA-4) antibody that acts to up-regulate antitumour
immunity, will have enhanced clinical activity in MSI-H/dMMR CRC. The combination of
nivolumab and ipilimumab is more effective than either agent in monotherapy in the treatment
of a variety of tumours including melanoma, lung, and renal cell carcinoma.”%-8

Treatment arms included:
¢ nivolumab alone (mStage)

¢ nivolumab in combination with ipilimumab in previously treated MSI-H patients
(cStage) — Note: this forms the basis for the current HTA submission

e nivolumab in combination with ipilimumab in previously untreated MSI-H patients
(Cohort C3)

¢ nivolumab in combination with ipilimumab and cobimetinib for previously treated non-
MSI-H patients (Cohort C4)

e nivolumab in combination with an anti-LAG3 agent for previously treated MSI-H
patients (BMS-986016; Cohort C5)

e or nivolumab in combination with daratumumab for previously treated non-MSI-H
patients (Cohort C6)

The combination of nivolumab and ipilimumab (cStage) was chosen as an experimental arm
because of preclinical and preliminary clinical evidence suggesting synergy between
nivolumab and ipilimumab. Available clinical data with nivolumab 3 mg/kg in combination with
ipiimumab at 1 mg/kg has demonstrated incremental benefit relative to nivolumab 3 mg/kg
monotherapy across multiple tumour types including MSI-H/dMMR mCRC.
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The multi-centre study comprises of study locations in North America (USA and Canada),
Australia and Europe (Ireland, Belgium, Italy, France and Spain).”® At the time the study was
being set up it was not possible to include UK sites due to a paucity of testing availability,
revealed during the feasibility process.

MMR/MSI status was detected by an accredited laboratory as per local regulations (IHC or
PCR) and the procedure manual was the criteria to enrol patients. For PCR, individual testing
sites were allowed to utilise a slightly different panel of markers incorporating alternative
mononucleotide and/or dinucleotide markers. Regardless of the panel of markers, samples
with instability in 30% or more of these markers were defined as MSI-H, whereas those with
< 30% unstable markers were designated as MSI-low (MSI-L); samples with no detectable
alterations were MSS. For IHC, there were four antibody markers to determine protein
expression from the four MMR genes in the panel. Samples with loss of protein expression in
one or more genes were defined as dMMR; those with intact protein expression in all four
genes were defined as pMMR. Samples were subsequently centrally tested by PCR."8

As stated above, CheckMate 142 included cohorts who received nivolumab monotherapy or
other nivolumab combination therapies, which are outside the scope of the proposed
indication. As such, results are only presented for the cohort relevant to the proposed
indication: the NIVO+IPI (cStage) of the CheckMate 142 study. Enrolment for this study was
staggered (schematic is shown in Figure 4).78 82

Figure 4. CheckMate 142: Study schematic and enrolment for cStage cohort

FPFV: first patient’s first visit; LPFV: last patient’s first visit; g2w: every 2 weeks; q3w: every 3 weeks.

B.2.3.2. Eligibility criteria

The key inclusion criteria for cStage of CheckMate 142 were as listed below; full inclusion
criteria for all cohorts are available from the clinical study protocol:’®

e Histologically confirmed CRC that is metastatic or recurrent

e Adults 218 years of age with an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 to 1

o MSI-H detected by an accredited laboratory per local regulations

e Prior treatment: progression during, after, or have been intolerant to 21 line
treatment(s) for their metastatic disease, which must include at least:

o0 A fluoropyrimidine, and oxaliplatin or irinotecan (patients who received
oxaliplatin in an adjuvant setting should have progressed during or within 6
months of completion of adjuvant therapy in order for oxaliplatin to count as a
prior therapy needed for entry).
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OR

Patients may have actively refused chemotherapy for the treatment of metastatic
(Stage 1V) or locally advanced disease considered as standard treatment for this
disease stage, despite being informed by the investigator about the treatment options.
The patient’s refusal must have been thoroughly documented. The investigator
discussed each individual patient refusing chemotherapy with the sponsor’'s medical
monitor to confirm eligibility.

Patients must have measurable disease per Response Evaluation Criteria in Solid
Tumours (RECIST) 1.1 criteria for response assessment. Patients with lesions in a
previously irradiated field as the sole site of measurable disease will be permitted to
enrol provided the lesion(s) have demonstrated clear progression and can be
measured accurately

Patient was willing to comply to provide tumour tissue (archival or fresh biopsy
specimen), including possible pre-treatment biopsy, for PD-L1 expression analysis and
other biomarker correlative studies

ECOG Performance Status of 0 or 1.78

B.2.3.3. Study medications

All patients who met eligibility criteria and were enrolled into the NIVO+IPI arm received NIVO
3mg/kg (60-minute intravenous [IV] infusion) and IPI 1 mg/kg (90-minute IV infusion) once
every 3 weeks for four doses and then nivolumab 240mg IV once every 2 weeks until disease
progression, discontinuation due to toxicity, death, withdrawal of consent, or study end (Figure
5). Dose modifications were not permitted. Dose interruptions for treatment related adverse
events (TRAEs) were allowed.

Figure 5. CheckMate 142: Nivolumab plus ipilimumab dosing schedule

IPI: ipilimumab; NIVO: nivolumab

NIVO and IPI dosing calculations were based on the patient's body weight, and dose
reductions and escalations were not permitted. Dose delays were permitted of <6 weeks for
all drug-related AEs according to pre-specified criteria. Treatment was permanently
discontinued according to pre-specified criteria, due to AE or disease progression.83

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 43 of 189



B.2.3.4. Study endpoints

B.2.3.4.1 Primary endpoint

The primary objective of CheckMate 142 was to evaluate the investigator-assessed ORR in
the MSI-H cohort, defined as the number of MSI-H patients with a best overall response of
confirmed CR or PR, according to (RECIST) version 1.1 criteria, divided by the number of
treated MSI-H patients. The best overall response was defined as the best response
designation recorded between the date of first dose and the date of progression or the date of
subsequent therapy, whichever occurred first. The investigator-assessed ORR was further
characterised by the duration of response (DOR) and rate of CR.

Secondary and exploratory objectives of CheckMate 142 were as follows’®:

e To evaluate ORR, as assessed by independent radiology review committee (IRRC),
which was further categorised by DOR.

o To estimate PFS, defined as the time from first dosing date to the date of the first
documented progression, as determined by the investigator, or death due to any
cause, whichever occurred first.

e To estimate OS, defined as the time from first dosing date to the date of death.

e To determine the safety and tolerability of nivolumab monotherapy. Adverse events
(AEs) and laboratory values were graded using the National Cancer Institute (NCI)
Common Terminology Criteria for Adverse Events (CTCAE) version 4.0.

e To evaluate patient-reported health outcomes, including EQ-5D-3L (including EQ-
VAS) and EORTC QLQ C-30.

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

relevant clinical effectiveness evidence

B.2.4.1. Statistical analyses

Efficacy analyses were performed for the treated population, defined as all patients who
received at least one dose of study medication within a given cohort.”®

The primary endpoint (investigator-assessed ORR) was summarised using a response rate
estimate and corresponding two-sided 95% exact Cl. The method proposed by Atkinson and
Brown? was used to estimate the Cl, as this Cl takes into account the group sequential nature
of the two-stage Simon design. ORR was further characterised by the DOR and rate of CR.
DOR was summarised for confirmed MSI-H subjects who achieve confirmed PR or CR using
the Kaplan-Meier product-limit method. Median values of DOR, along with two-sided 95% CI
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(based on the log-log transformation), was calculated. An estimate of CR rate and
corresponding two-sided 95% exact Cl was provided using Clopper-Pearson method.”®

ORR based on IRRC assessment was summarised in a similar method to the investigator-
assessed ORR, and was also characterised by IRRC-assessed DOR and IRRC-assessed CR
rate.”®

PFS and OS was summarised descriptively for the MSI-H cohort using the KM product-limit
method. Median values of PFS and OS, along with two-sided 95% CI (based on the log-log
transformation), was calculated.”®

When assessing OS, a patient who had not died was censored at their last known date alive.
Similarly, when assessing PFS, patients who did not progress or died were censored on the
date of their last evaluable assessment. Patients who did not have any on study tumour
imaging assessments and did not die were censored on the first dosing date. Patients who
started any subsequent anti-cancer therapy without a prior reported progression were
censored at the last evaluable assessment prior to initiation of the subsequent anti-cancer
therapy.”®

B.2.4.2. Sample size and power calculation

Methods and results are only presented for the cohort relevant to the proposed indication
(nivolumab as combination therapy for the treatment of patients with dAMMR or MSI-H mCRC
following prior therapy).

For the MSI-H cohort, a Simon optimal two-stage design was used to test the null hypothesis
that the true ORR is < 30% (not considered clinically compelling) with treatment. In the first
stage, 19 patients were treated with nivolumab monotherapy. If there were 2 or fewer
responses in these first 19 treated patients, the protocol would have been closed to further
enrolment. If there were more than 2 but less than 7 responses in the first 19 treated patients,
accrual to the monotherapy arm was stopped and the combination arm was opened for
accrual.”®

When accrual to the combination arm was opened to the MSI-H cohort as specified above,
stage | of the Simon two-stage design was initiated in the combination arm with 19 treated
patients (cStage 1). If there were 6 or fewer responses in these first 19 treated patients, accrual
to the combination arm would have been stopped. Otherwise, approximately 29 additional
patients were accrued to the combination arm (cStage 2) to target a total of 48 patients treated
with combination therapy. Patients whose repeat testing did not confirm MSI-H status were
replaced in order to obtain the required number of patients in each stage of the Simon design.”®

The null hypothesis was to be rejected if 20 or more responses were observed in 48 treated
patients in the treatment arm. Within a given treatment arm, this design yields a one-sided
type | error rate of 5% and power of 90% when the true response rate is 52%."8

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 45 of 189



B.2.5. Quality assessment of the relevant clinical effectiveness

evidence

As previously described, no relevant randomised controlled ftrials evaluating NIVO+IPI
combination therapy for the treatment of dAMMR/MSI-H mCRC following prior therapy were
identified, so evidence is derived from the non-comparative study, CheckMate 142

(NCT02060188).

As this study was not a randomised controlled trial, an assessment of the methodological
quality was conducted based on the ROBINS-I tool for assessing risk of bias in non-
randomised studies of interventions,®®> as recommended by the Cochrane Handbook for

Systematic Reviews of Interventions.8®

Table 8. Quality assessment of CheckMate 14233

influenced selection likely to be associated with intervention?

Bias domain Signalling question Response

1. Bias due to confounding

1.1 Is there potential for confounding of the effect of intervention in Y
this study?

1.2 Was the analysis based on splitting participants’ follow up time NA
according to intervention received?

1.3 Were intervention discontinuations or switches likely to be Y
related to factors that are prognostic for the outcome?

14 Did the authors use an appropriate analysis method that Y
controlled for all the important confounding domains?

1.5 If Y/PY to 1.4: Were confounding domains that were controlled Y
for measured validly and reliably by the variables available in
this study?

1.6 Did the authors control for any postintervention variables that Y (ORR/PFS)/
could have been affected by the intervention? N (OS)

1.7 Did the authors use an appropriate analysis method that Y
controlled for all the important confounding domains and for
time-varying confounding?

1.8 If Y/PY to 1.7: Were confounding domains that were controlled Y
for measured validly and reliably by the variables available in
this study?

Risk of bias judgment Moderate

2. Bias in selection of participants into the study

2.1 Was selection of participants into the study (or into the N
analysis) based on participant characteristics observed after
the start of intervention?

2.2 If Y/PY to 2.1: Were the post-intervention variables that NA
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study participants?

Bias domain Signalling question Response

2.3 If Y/PY to 2.2: Were the post-intervention variables that NA
influenced selection likely to be influenced by the outcome or a
cause of the outcome?

2.4 Do start of follow-up and start of intervention coincide for most Y
participants?

25 If Y/PY to 2.2 and 2.3, or N/PN to 2.4: Were adjustment NA
techniques used that are likely to correct for the presence of
selection biases?

Risk of bias judgement Low

3. Bias in classification of interventions

3.1 Were intervention groups clearly defined? Y

3.2 Was the information used to define intervention groups Y
recorded at the start of the intervention?

3.3 Could classification of intervention status have been affected N
by knowledge of the outcome or risk of the outcome?

Risk of bias judgement Low

4. Bias due to deviations from intended interventions

4.1 Were there deviations from the intended intervention beyond N
what would be expected in usual practice?

4.2 If Y/PY to 4.1: Were these deviations from intended NA
intervention unbalanced between groups and likely to have
affected the outcome?

Risk of bias judgement Low

5. Bias due to missing data

5.1 Were outcome data available for all, or nearly all, participants?

5.2 Were participants excluded due to missing data on intervention N
status?

5.3 Were participants excluded due to missing data on other N
variables needed for the analysis?

5.4 If N/PN to 5.1 or Y/PY to 5.2 or 5.N3: Are the proportion of NA
participants and reasons for missing data similar across
interventions?

55 If N/PN to 5.1, or Y/PY to 5.2 or 5.3: Is there evidence that NA
results were robust to the presence of missing data?

Risk of bias judgement Low

6. Bias in measurement of outcomes

6.1 Could the outcome measure have been influenced by N
knowledge of the intervention received?

6.2 Were outcome assessors aware of the intervention received by Y
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Bias domain Signalling question Response

6.3 Were the methods of outcome assessment comparable across NA
intervention groups?

6.4 Were any systematic errors in measurement of the outcome N
related to intervention received?

Risk of bias judgement Low

7. Bias in selection of the reported result

Is the reported effect estimate likely to be selected, on the basis of the results, from...

71 .... multiple outcome measurements within the outcome N
domain?

7.2 .... multiple analyses of the intervention-outcome relationship? N
....different subgroups? N

Risk of bias judgement Low

B.2.6. Clinical effectiveness results of the relevant trials

B.2.6.1. CheckMate 142

B.2.6.1.1 Baseline demographics

The majority of patients in CheckMate 142 were <65 years of age (68.1%) at baseline and
median age was 58 years, as shown in Table 9. As per the inclusion criteria, all patients had
ECOG status 0-1 and metastatic disease. All patients were disease stage IV at study entry.
|
B T majority of patients had received two or more prior lines or regimens of
systemic cancer therapy. The most frequent prior systemic cancer therapies among all treated
patients were 5-FU (99.2%), oxaliplatin (93.3%), bevacizumab or other VEGF-inhibitors
(57.1%), and irinotecan (73.1%). 68.9% of patients were heavily pre-treated, having received
prior 5FU-Oxa-Iri. Less than one fifth of patients (17%) had received prior radiation. The time
from completion of most recent prior therapy regimen to start of treatment was <3 months for
B \|\/O+IPI treated patients.82 83.87

Table 9. Baseline characteristics CheckMate 14282 83, 87

NIVO+IPI

Number of patients 119
Median age, years (range) 58 (21-88)
o <65 81 (68.1)
Age, years, n (%) >65 38 (31.9)
Gender, n (%) Male 70 (58.8)
Race, n (%) White 110 (92.4)
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Black or African American 2(1.7)
Asian 3(2.5)
Amgrican Indian or Alaska 1(0.8)
Natives
Other 3(2.5)
* n (0 0 54 (45.4)
ECOG*, n (%) 1 65 (54.6)
) o 1 4 (11.8)
([1)_|sease_ s;[*age %t initial m 52 (43.7)
iagnosis**, n (%)
v 53 (44.5)
Right colon (54 6)
i Left and sigmoid colon 0 (25.2)
Prlm_ary tumour Transverse colon (12 6)
location, n (%)
Rectum 6 (5.0)
Colon, NOS 3(2.5)
0*** 1(0,8)
e eomens | 27 227
fg(?eived, n ("/%)]) 2 43 (36.1)
23 8 (40.4)
5-FU (fluorouracil, capecitabine) 118 (99.3)
Oxaliplatin 111 (93.2)
Irinotecan 87 (73.1)
VEGF inhibitors (b_evacizumab, 68 (57.1)
aflibercept, ramucirumab)
Prior regimens EGFR inhibitors (cetuximab, 5 (29.4)
received, n (%) panitumumab)
Regorafenib 11 (9.2)
Trifluridine-tipiracil 2(1.7)
Other experimental drugs 3 (2.5)
Other chemotherapy 8 (6.7)
5FU-Oxa-Iri 82 (68.9)
Both BRAF and KRAS wildtype 31(26.1)
. o BRAF mutation 30 (25.2)
Mutation status, n (%) KRAS mutation 44 (37.0)
Unknown 4 (11.8)
Tumour PD-L1 21% 7 (26.5)
expression quantifiable | <1% 75 (73.5)
at baseline, n (%) Unknown 7 (14.2)
Lynch eren Yes 35 (29.4)
(%r)]c syndrome No 5 (29.4)
Unknown 49 (41.2)

*One patient had an ECOG performance status of 1 at randomisation that deteriorated to 3 by the
time of treatment initiation.

**All patients (n=119) were disease stage IV at study entry
***One patient was allowed to enrol after refusing any cytotoxic chemotherapy.

****| ynch syndrome designation was based on the clinical records of the patients at sites in
countries where this reporting was permitted (excluded ltaly).
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ECOG: Eastern Cooperative Oncology Group; Iri: irinotecan; MSI-H: microsatellite instability - high;
MSI-L: microsatellite instability - low; MSS: microsatellite stable; NOS: not otherwise specified.

B.2.6.1.2 Results

CheckMate 142 is currently ongoing. Initial results presented within this report are based on a
database lock in February 2019, providing an overall minimum follow-up of | Gzc
I ' —fficacy endpoints related to tumour response were assessed
by BICR and the investigator based on RECIST 1.1 criteria. Primary endpoint is ORR by
investigator's assessment.

NIVO+IPI demonstrated clinically meaningful effect on efficacy endpoints including ORRs,
DCR, DOR, PFS per investigator and per BICR and OS in patients with dMMR or MSI-H
mCRC who had progression during or after, or have been intolerant to 21 prior anti-cancer

treatment(s) for their metastatic disease. An ORR of || | | | Gl <" investigator
assessment and || <r B/ICR was observed. DCR was_|JJliper

investigator and_[lfloer BICR. Median PFS was_[JJlimonths per investigator and
I BICR (Figure 6 and Figure 7, respectively) and median OS (Figure 8) and
median DOR at the February 2019 DBL
I The investigator assessed
results are generally consistent with the BICR assessed results (Table 10). Percentage of
patients achieving was

_ The 12-, and

24-month OS rates were 84.9% and [}, respectively.82 87

Survival data presented here demonstrates meaningful OS benefit in the majority of patients
treated with NIVO+IPI, who have received at least one prior line of therapy.

Table 10. CheckMate 142 results (February 2019 DBL)% &7

Endpoint NIVO+IPI (n=119) NIVO+IPI (n=119)

BICR assessed Investigator assessed

ORR, n (%) [95% ClI]
DCR, n (%) [95% CI]

Best Overall Response

Complete response, n (%) [95%
Cl]
Partial response, n (%) [95% CI]

Stable disease, n (%)

Progressive disease, n (%)

I}
ol ﬂ

Unable to determine, n (%)

Duration of response (DOR)
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9 months, % (95% CI)

87.4 (80.0, 92.2)

12 months, % (95% CI)

84.9 (77.1, 90.2)-

24 months, % (95% Cl)

30 months, % (95% ClI)

Median (95% Cl) ] L
Patients with ongoing response, n

) I |
Progression-free survival (PFS)

Median, months (95% Cl) ] .
3 months, % (95% Cl) I NA

6 months, % (95% Cl) I .
9 months, % (95% Cl) I NA

12 months, % (95% ClI) I 71.6 (62.5, 78.9)

24 months, % (95% Cl) I -
30 months, % (95% Cl) I NA

Overall survival (OS)

Median, months (95% ClI) - -7
3 months, % (95% Cl) - L e
6 months, % (95% Cl) - . I

!

response rate.

BICR: blinded independent central review; CI: confidence interval; DBL: database lock; DCR: disease
control rate; IPI: ipilimumab; NA: not available; NIVO: nivolumab; NR: not reached; ORR: objective

As of the February 2019 database lock, |l of the 119 patients enrolled in the cohort of
interest were continuing to receive treatment; the most common reason for discontinuing
therapy was disease progression || Bl Patient disposition at the end of the

treatment period is shown in Table 11.

Table 11. CheckMate 142: Patient disposition at the end of the treatment

period®”
NIVO+IPI
n (%)

Patients enrolled ]
Patients continuing in the treatment period -
Patients not continuing in the treatment
period ]
Patients continuing in the study -
Patient no continuing in the study e
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Reason for not continuing in the treatment period (discontinuing treatment)
Disease progression

Study drug toxicity

Death

Adverse event unrelated to study drug

Patient request to discontinue study
treatment

Maximum clinical benefit
Other

Figure 6. Investigator-assessed progression-free survival: February 2019
database lock®?

Figure 7. BICR-assessed progression-free survival: February 2019 database
lock®?

BICR: blinded independent central review; NA: not available.

Figure 8. Overall survival from CheckMate 142: February 2019 database lock

B.2.6.1.3 Health-related quality of life (HRQoL)

Of the 119 patients treated with NIVO+IPI in CheckMate 142, 107 patients were included in
the patient reported outcomes (PRO) analysis. Two patients were excluded due to no PRO
data available, 2 were excluded due to missing baseline assessment, and 8 were excluded
due to missing post-baseline assessments.

B.2.6.1.3.1. EORTC QLQ-C30

The EORTC QLQ-C30 instrument was used in CheckMate 142 to assess HRQoL. The
EORTC QLQ-C30 is a commonly used QoL instrument in oncology trials, with 30 items divided
among 5 functional scales (physical, role, cognitive, emotional, and social), 9 scales
measuring symptoms or concerns common to cancer patients (fatigue, pain, nausea/vomiting,
dyspnoea, insomnia, appetite loss, constipation, diarrhoea, and financial difficulties), and a
global health/quality-of-life scale. Raw scores for the EORTC QLQ-C30 are transformed to a
0-100 metric such that higher values indicate better functioning or quality of life or a higher
level of symptoms. Changes from baseline of at least 10 points for EORTC QLQ-C30 were
considered clinically meaningful. 7@

EORTC QLQ-C30 was assessed prior to first dose on day 1 and every 6 weeks thereafter,
with additional follow-up at follow-up visit 1 and 2.
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I < < reported in global quality of life, which
were_ I global quality of life were

further recorded at ||| | | | . Figure 9 depicts the mean change from baseline
global health status, showing a results

were observed for
]
Il ith clinically meaningful improvements from ||| | Il with some outcomes being
maintained I (caningful improvements for
e, observed at
I s octively, but were [ across the assessment period.
Mmeaningful  improvements  in__ |, <

observed.88

Figure 9. EORTC QLQ-C30: Mean change from baseline in global health
status®®
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B.2.6.1.3.2. EQ-5D-3L

The EQ-5D-3L instrument was used in CheckMate 142 to assess HRQoL. The EQ-5D-3L is a
generic multi-attribute health-state classification system by which health is described in 5
dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each
dimension is evaluated using 3 levels: no problems, some problems, and severe problems.
Using country-specific value weighting algorithms, a respondent’s self-described health state
can be converted into a utility representing the societal desirability of his/her own health. In
addition, the EQ-5D includes a visual analogue scale (VAS) allowing a respondent to rate
his/her health on a scale ranging from 0-100 with O being the worst health state imaginable
and 100 being the best health state imaginable.”

EQ-5D-3L was assessed || GTcNcNGNGEGEGEGEGE < <ofter. These results

indicate that patients undergoing treatment with NIVO+IPI demonstrate || j  llin EQ-5D
index scores and EQ-5D VAS compared with pre-treatment measurements at baseline.

Thes e/ - g ure 10 and Figure 11 depict

the mean change from baseline for index scores and VAS, respectively,

Figure 10. EQ-5D-3L: Index score mean change from baseline®
|
Figure 11. EQ-5D-3L: VAS mean change from baseline®

|
B.2.7. Subgroup analysis

The investigator-assessed and BICR-assessed ORR using RECIST 1.1 were compared
across baseline subgroups, including age, region, gender, race, KRAS/BRAF mutation status,
baseline ECOG PS, time from initial diagnosis to first dose, primary tumour location, number
of prior systemic regimens received, and time from completion of most recent prior therapy
regimen to treatment. Results of these subgroup analyses are provided in Table 12. Based on
BICR-assessed results, || | |Gz 2s noted in the response rate between the
subgroups concerning age, time from initial diagnosis, primary tumour location, number of
prior systemic regimen received, time from progression of most recent prior therapy to
treatment and time from completion of most recent prior therapy regimen to treatment._For the
remaining subgroups,__ | GNGzGzgGgG@ - cstigator-assessed results show
I i thc response rate in subgroups concerning age, country, lynch
syndrome, KRAS/BRAF mutation status, time from initial diagnosis, number of prior systemic
regimen received, time from progression of most recent prior therapy to treatment and time
from completion of most recent prior therapy regimen to treatment. For the remaining

subgroups, [N **

Furthermore, PFS and OS were assessed by KRAS/BRAF mutation status. For patients with

KRAS mutation (), median PFS was | NG <dian PFS
]

in any other KRAS/BRAF mutation subgroup (BRAF mutation, KRAS/BRAF
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Wild-type, Status Unknown). As of the February 2019 database lock, median OS was
B i o0y of the KRAS/BRAF mutation subgroups.82 8

Table 12. CheckMate 142: Subgroup analysis of ORR by baseline

characteristics% 87 57

)

RR

Stratification BICR assessment

Investigator-assessed

S :
factor nIN (%) 95% confidence

interval®

95% confidence
n/N (%) ointervala

Age

<65 years
265 years
265 and <75
years

275 years
Gender
Male

Female
Region
US/Canada
Europe

Rest of world
Race

White |
Lynch syndrome
Yes

No
Unknown
KRAS/BRAF mutation status

bl

-
I
 H

el

KRAS/BRAF
wild type

BRAF
mutation

KRAS
mutation
Unknown
Baseline ECOG performance status
0
21
Time from initial diagnosis
<1 year

1<2 years

2<3 years

23 years
Primary tumou
Rectum

Left and
sigmoid colon
Right colon
Transverse
colon

r location

i

JU LU UL

Number of prior systemic regimen received
1 |
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ORR
Stratification BICR assessment Investigator-assessed
factor 95% confidence 95% confidence
niN (%) interval® S interval®
2
3
>=4
Time from completion of most re imen to treatment
< 3 months
3-6 months
>6 months
Time from progression of most recent prior therapy to treatment
< 3 months
3-6 months
>6 months
aConfidence interval based on the Clopper and Pearson method.
BICR: blinded independent central review; NA: not available; ORR: objective response rate.

B.2.7.1. Baseline PD-L1 expression and efficacy

Patients were enrolled regardless of PD-L1 expression status; however, pre-study (baseline)
tumour tissue specimens were systematically collected in order to conduct pre-planned
analyses of efficacy according to PD-L1 expression status.

The | of patients had PD-L1 tested at baseline and of these, | I had
quantifiable PD-L1 expression at baseline JJJ} of patients did not have quantifiable PD-L1

expression at baseline (including patients without baseline tumour sample and PD-L1 not
evaluable). ] patients had indeterminate PD-L1 expression at baseline. A total of || Gzc
had quantifiable PD-L1 result: ||l patients had baseline PD-L1 <1%, and | R
patients had PD-L1 <1%; |l patients had PD-L1 >5%, and |l patients had PD-
L1 <5%.

PD-L1 was not used as stratification factor in CheckMate 142. Efficacy was observed
regardless of tumour PD-L1 expression (Table 13).

Table 13. CheckMate 142: Response by PD-L1 expression group®?

Response by PD-L1 expression group
BICR assessment Investigator-assessed
21% (n=27) | <1% (n=75) 21% (n=27) | <1% (n=75)
ORR, % (95% CI)
CR, %
PR, %
oy months (95% I I
cl) I I
OS*, months (95% I I Bl e
Ch
*Median PFS.
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Response by PD-L1 expression group
BICR assessment Investigator-assessed
21% (n=27) | <1% (n=75) 21% (n=27) | <1% (n=75)
BICR: blinded independent central review; CR: complete response; NA: not available; ORR:
objective response rate; PFS: progression-free survival; PR: partial response.

B.2.8. Meta-analysis

Comparative clinical efficacy would ideally be drawn from randomised controlled trials with
active comparators. Where these are not available, the standard approach would be to
conduct a network meta-analysis. However, given the final evidence base (CheckMate142)
doesn’t provide a common comparator linking NIVO+IPl with comparators of interest,
traditional ITC methods using anchored comparisons cannot be applied.

B.2.9. Indirect and mixed treatment comparisons

Key points

e In the absence of a control arm for CheckMate 142, indirect treatment comparison
using standard methodologies (e.g. network meta-analysis) are not possible. For
this reason, an unanchored matching-adjusted indirect comparison is required.

e Based on the SLR, weighted mean of reported values for comparator median OS
was 9.48 months while median OS for NIVO+IPlI was not reached despite

I sinilarly, weighted mean of reported comparator

values was 34.91% for OS at one year, compared with 85% for NIVO+IPI.

¢ In the unadjusted ITC, mean OS for NIVO+IPI| was - months, compared with
7.22-17.32 months for comparators. Similarly, mean PFS was [JJ] months versus
1.83-6.79 months, respectively.

o Applying MAIC methodology, comparator mean OS ranged from 7.13 months to
17.06 months, while mean PFS ranged from 1.81 months to 6.92 months. By
comparison, NIVO+IPI provided mean OS of [l months and mean PFS of i}
months.

e The primary limitation of this analysis is the lack of evidence in the MSI-H/dMMR
mCRC population. Although, this evidence was sought, it was not available to inform
the MAIC. Clinical experts believe that the MSI-H/dMMR patients may have worse
outcomes than the overall population, indicating that this analysis may be
conservative.

Comparative clinical efficacy would ideally be drawn from randomised controlled trials (RCTs)
for nivolumab plus ipilimumab versus all relevant comparators. However, when RCT evidence
is not available, the standard approach would be to conduct an indirect comparison. Standard
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methods for indirect comparisons, for example, network meta-analysis (NMA), require indirect
comparisons to be made via common comparator treatments (however, this was not possible).
Hence, the available evidence base requires alternative methods of indirect comparison.

Matching adjusted indirect comparisons (MAIC) allow for adjustments in cross-study
differences in baseline characteristics that may act as treatment effect modifiers, as well as to
allow for comparisons in the situation whereby treatments of interest are not linked via
common comparators. MAIC utilises patient-level data (PLD) in one study (index study) and
aggregate summary data from another study (target study). Data in the index study is weighted
to reflect that of the target study and patient-level outcomes based upon these weighted data
are compared to the aggregate summaries for outcomes reported in the target study, to
provide a measure of comparative effectiveness which has been adjusted for differences
between the patient populations in the two studies.

As use of MAICs has increased over time, the NICE Decision Support Unit has published a
technical support document that examines methods for population-adjusted indirect
comparisons and makes recommendations on the use of these methods in submissions to
NICE.®® MAIC analyses undertaken as part of this study will be conducted in line with these
guidelines on unanchored comparisons. Despite availability of this methods guide, limitations
are still inherent in the MAIC methodology, and these are explored in Section B.2.9.2.4.

B.2.9.1. Systematic literature review

As outlined in Section B.2.1.1, an SLR was undertaken to identify published estimates of
effectiveness for comparators of interest. A full description of methods used to conduct these
SLRs is provided in Appendix D.

Outcomes for NIVO+IPI significantly exceed outcomes for all other comparators. The weighted
mean of reported median OS value was 9.48 months for comparators overall (range: 6.05
months to 12.73 months), while median OS for NIVO+IPl was not reached despite
I Similarly, weighted mean of reported values was 36.33% for OS
at one year, compared with 85% for NIVO+IPI. Furthermore, PFS outcomes tended to be
higher for NIVO+IPl compared with comparator therapies (Table 14). Outcomes are also
depicted in Figure 12, Figure 13 and Figure 14.

As can be seen, FOLFIRI and FOLFOX appear to be most efficacious, with BSC, raltitrexed
and ftrifluridine-tipiracil associated with worst outcomes. Most studies reported median OS
around 12 months, and almost all studies reported median OS below 24 months. One outlier
study was identified, providing median OS over 24 months: one phase 2 trial assessing two
FOLFIRI dosing schemes (n=68) identified median OS of 28 months in one arm and median
OS of 18 months in the other.®"
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Figure 12. Median overall survival for relevant comparators as identified by the systematic
literature review
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Figure 13. Overall survival at one year for relevant comparators as identified by the systematic
literature review
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Figure 14. Median progression-free survival for relevant comparators as identified by the
systematic literature review
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Table 14. Comparison of SLR outcomes with NIVO+IPIl outcomes

Overall survival

Progression-free survival

Median (months) One year (%) Two years (%) Median (months) One year (%) Two years (%)
. Weighted mean Not reached 85 7717 Not reached 711 60
i':'i‘l’iom"dmgg*p'us Minimum Not reached 85 74 Not reached 71 60
Maximum Not reached 85 83.8 Not reached 71.3 60
Weighted mean 9.48 34.91 NR 3.27 6.52 NR
OC\E’ET;‘TWOFS Minimum 3.1 0 NR 0.99 6.52 NR
Maximum 28 69.5 NR 8.5 6.52 NR
Weighted mean 12.73 50.05 NR 4.52 6.52 NR
FOLFIRI Minimum 5.6 36.5 NR 23 6.52 NR
Maximum 28 56.31 NR 7.4 6.52 NR
Weighted mean 11.92 43.4 NR 4.87 NR NR
FOLFOX Minimum 5 8.9 NR 2 NR NR
Maximum 19.3 69.5 NR 8.5 NR NR
. Weighted mean 10.44 35.12 NR 3.46 NR NR
'rgg‘;ﬁﬁae’r‘apy Minimum 6.3 0.25 NR 1.9 NR NR
Maximum 16.1 54.3 NR 8 NR NR
Weighted mean 6.32 NR NR 2.39 NR NR
Raltitrexed Minimum 3.1 NR NR 2.3 NR NR
Maximum 14.3 NR NR 2.8 NR NR
o Weighted mean 7.89 34.98 NR 2.61 NR NR
Ig'ifr';gi?'“e' Minimum 3.27 0 NR 127 NR NR
Maximum 15.2 42 NR 5 NR NR
Weighted mean 6.05 22.66 NR 1.71 NR NR
BSC/placebo Minimum 41 12 NR 0.99 NR NR
Maximum 7.4 28.1 NR 2.6 NR NR

*This table presents SLR results only. Therefore, the most recent data cut of CheckMate142 is not included here.
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B.2.9.2. Indirect treatment comparison

Clinical outcomes from the SLR provide an indication of the potential efficacy range associated
with comparators of interest. However, as there are currently no data providing direct
comparative evidence for NIVO+IPI in CheckMate 142 versus treatments of interest, indirect
comparisons were required to inform the comparative effectiveness.

Full indirect treatment comparison methods and results are provided in Appendix L. A
summary of the methods is provided below.

o Comparators of interest: In line with the NICE final scope, the following comparators
were considered:

(0]

(0]

(0]

BSC

FOLFIRI

FOLFOX

Irinotecan monotherapy
Raltitrexed

Trifluridine-tipiracil

o Outcomes of interest: The following outcomes of interest were considered relevant
to consideration of effectiveness:

(0]

OS - the time from randomisation or first exposure to study drug until death by
any cause. If death is unobserved, patients are censored at most recent
survival follow-up.

PFS — the time from randomisation or first exposure to study drug until the
earlier of clinical progression or death. Patients receiving subsequent therapy
are censored when commencing subsequent therapy. Patients not observed to
die, progress or commence subsequent therapy are censored at most recent
assessment time.

e Study selection: Studies identified from the SLR were assessed to identify robust and
relevant sources of evidence for each comparator. Robustness and relevance of the
evidence was judged on the following criteria:

(0]

Study design, where preference was given to:
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= Clinical trial evidence (i.e. not observational studies), preferably
randomised controlled trials

= Studies pivotal to marketing authorisation

= Previous submission to NICE
o Study size, with preference given to larger patient populations
o0 Patient populations similar to the CheckMate 142 NIVO+IPI population
o0 Auvailability of survival outcomes data

¢ Unadjusted comparison: Following selection of relevant evidence for each comparator,
Kaplan-Meier data for OS and PFS were digitised and parametric extrapolations were
derived to provide estimates of mean survival.

e Matching-adjusted indirect comparisons: individual patient data from CheckMate 142
was reweighted to match the baseline characteristic summary statistics from the
comparator cohort. Patient-level outcomes were similarly weighted by these values to
provide an estimate of the outcomes that would have been observed should patients,
equivalent to those in the comparator trial, have been randomised to the arms of the
index trial.

B.2.9.2.1 Unadjusted indirect treatment comparison

Full description of methods and results for the unadjusted indirect comparison are provided in
Appendix L. As outlined above, following selection of relevant evidence for each comparator,
OS and PFS Kaplan-Meier data were digitised and parametric extrapolations were derived to
provide estimates of mean survival. For FOLFIRI and irinotecan, two studies were assessed,
due to equivalent relevance. Additionally, the RECOURSE study included a prespecified
regional subgroup analysis, which revealed better outcomes for PFS and OS for both the BSC
plus placebo and ftrifluridine-tipiracil plus BSC arms in Japan compared with European and
US patients; as a result of this, and as CheckMate 142 did not recruit patients from Japan,
comparisons were undertaken to the European and US subgroups only.

A summary of mean survival outcomes is provided in Table 15. As can be seen, these are
aligned with outcomes from Table 14.
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Table 15. Unadjusted indirect treatment comparison outcomes - NIVO+IPI
versus comparator interventions of interest

Overall Survival Progression-free survival

Intervention N (months) (months)
Mean Mean
NIVO+IPI 119 | | ]
FOLFIRI®2 %3 536 16.23 6.62
614 15.70 6.79
FOLFOX®* 429 17.32 5.47
Irinotecan 650 13.27 3.57
monotherapy®> % | 335 14.57 5.57
Raltitrexed®’ 18 8.51 4.04
Trifluridine- 271 10.39 3.68
tipiracil® 64 11.71 3.63
BSC®' 132 7.22 1.83
35 8.07 1.87

B.2.9.2.2 Matching-adjusted indirect comparison

B.2.9.2.2.1. Comparison of unanchored comparison methodologies

Whilst both MAIC and simulated treatment cohort (STC) may be applicable in this scenario,
the advantages of MAIC were chosen over STC. STC has the benefit of being rapidly
applicable to a large number of comparators, once suitable outcome equations have been
generated. Developing each of these equations is a drawback if one has a large number of
outcomes to compare across. This is particularly pertinent for time-to-event data, where the
applicability of a proportional hazards or accelerated failure time model on each covariate
must be assessed; interactions between covariates or time-dependency of cofactors must be
considered; and the general consideration that if a population is made up of several distinct
sub-populations with differing hazard profiles, an estimation in the mean is not likely to capture
the outcome well. By contrast, MAIC brings the benefit of not imposing a fixed distribution on
the resulting outcome, allowing non-parametric models to still be applied, or, where parametric
modelling is required, the variation of as many parameters as necessary to capture the
characteristics of the effective sub-population you are modelling. This is pointed out in Ishack
(2015)%%:

"MAIC also offers flexibility for the analyses of time-to-event outcomes and
those requiring non-linear models (such as logistic or time to event), or in
situations where the predictive equations derived for STC offer poor fit"

B.2.1.1.1.1. MAIC methodology

Full methodology is provided in Appendix L; in brief, this method, as described by Signorovitch
(2010)%°, reweights individual patient data in the intervention trial (CheckMate 142) such that
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the weighted baseline characteristic summary statistics experienced by MSI-H patients
receiving NIVO+IPI match the summary statistics reported for patients receiving comparator.
The patient-level outcomes are then similarly weighted by these values and provide an
estimate of the outcomes that would have been observed should patients, equivalent to those
in the comparator trial, have been randomised to the arms of the index trial.

The stages of MAIC applied for the present analysis are outlined in Figure 15. In brief, they
are as follows:

Exclude from the index study (CheckMate 142) any patients who could not be present
in the comparator study due to design (form overlap).

Form a series of weights using the method of moments such that each of the matched
aggregate measures of prognostic variables in the comparator trial is equalled by the
weighted aggregate measure in the index study.

Apply these weights to the outcomes in the index study.

Compare the weighted outcomes of the index study to those reported in the
comparator study.

Transport the relative treatment effect onto the population of interest, represented by
CheckMate 142.

Potential matching variables were determined by consultation with clinical experts and with
reference to the availability of aggregate data from comparator studies. Three adjustment sets
were ultimately determined:

Primary: Predictive + demographic — A subset of available variables identified
through a process of forward stepwise selection of predictive variables within a Cox
proportional hazards model, maximising partial likelihood in 10-fold cross validation,
plus age and sex, deemed necessary for inclusion in extrapolation given the lifetable
component of the survival models of NIVO+IPI, irrespective of their prognostic
relevance in the within-trial period to which the Cox models were fitted.

Fallback: Demographic — Age and sex alone, providing a fallback model in case
of overly-concentrated patient weights.

All — All available prognostic factors of the above defined list. Full matching was not
expected to be possible for all studies upon all factors given the limited study size of
CheckMate 142, and so this was expected to be a scenario analysis for a limited set
of comparisons only.
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Figure 15. The MAIC process (after Atkins et al. Inmunotherapy, volume 11,
2017.)100
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MAIC can serve to reduce the bias inherent in unanchored comparisons, particularly in naive
indirect comparisons; however, it cannot remove all bias in the presence of unreported or
otherwise unknown confounding variables. In this analysis, the magnitude of expected bias
reduction in the outcome estimation was demonstrated by multiplying the cox linear
coefficients by the difference in mean covariates between the studies.

B.2.1.1.1.2. MAIC results

The adjustment of NIVO+IPI data is depicted in Figure 16 to Figure 21. It should be noted that
the impact of this adjustment is used to calculate treatment effect and is transported to the
CheckMate 142 NIVO+IPI population (i.e. effect of comparator on CheckMate 142 patients is
calculated so comparator survival varies while NIVO+IPI survival remains static). Outcomes
after transportation of the treatment effect are summarised in Table 16. The small sample size
of the relevant population in CheckMate 142 prevented adjustment by a large number of
prognostic variables, and in many cases a minimal matching set of age and sex was used.

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 66 of
189



Adjustment of the CheckMate 142 data did not result in drastically different outcomes for any
matching set, unless weights were concentrated in a very small number of individuals. The
uncertainty in the comparisons was overwhelmingly due to the absolute uncertainty over the
CheckMate 142 mean survival, with little increase in variance for the chosen matching set.
The comparator data was in general mature and the mean survival was subject to a low
standard error.

Both OS and PFS were considerably improved with NIVO+IPI relative to all comparators of
interest.

Patients on comparator studies tended to be older, but there were few other generalisations
that could be made to the populations. There were a number of studies specific to second line;
in comparison to these studies, residual bias was expected to favour the comparator. Among
the comparators, there was no bias towards outcomes improving or worsening for the adjusted
NIVO+IPI patients.

Of particular note, evidence for raltitrexed was extremely sparse. Only, one relevant study
describing raltitrexed monotherapy evidence was identified. This study was a retrospective
review of eighteen mCRC patients aged 70 years and over, available as an abstract only. In
this case, enough data in the CheckMate 142 elderly subgroup were not available, and the
effective study size was substantially reduced. Due to this low study size and the limited age
range of the analysis, the treatment effect thus calculated was not suitable for calibration to
the CheckMate 142 population. Therefore, an unadjusted comparison was used in the base
case.

Despite this, outcomes for other therapies were comparable to unadjusted outcomes from the
SLR. FOLFIRI provided mean OS of 15.3-17.2 months, compared with weighted mean of
median OS values of 12.4 months from the SLR. Similarly, FOLFOX provided mean OS of
15.7 months compared with median OS of 11.9 months, BSC provided mean OS of 7.2-8.1
months compared with median OS of 6.1 months, irinotecan provided mean OS of 13.3-15.4
compared with median OS of 10.8 months and trifluridine-tipiracil provided mean OS of 10.7-
11.7 months compared with median OS of 8.0 months. Hence, these values can be considered
plausible.
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Figure 16. NIVO+IPI versus FOLFOX: OS (left) and PFS (right) estimated through the MAIC
between CheckMate 142 and CONFIRM 2
Purple depicts FOLFOX; all other colours depict NIVO+IPI KM, unweighted or weighted
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Figure 17. NIVO+IPI versus irinotecan monotherapy: OS (left) and PFS (right) estimated
through the MAIC between CheckMate 142 and PICCOLO
Purple depicts irinotecan KM; all other colours depict NIVO+IPI KM, unweighted or weighted. “Primary” and “All”

matching sets are coincident
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Figure 18. NIVO+IPI versus FOLFIRI: OS (left) and PFS (right) estimated through the MAIC

between CheckMate 142 and VELOUR

Purple depicts FOLFIRI KM; all other colours depict NIVO+IPI KM, unweighted or weighted
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Figure 19. NIVO+IPI versus BSC: OS (left) and PFS (right) estimated through the MAIC between
CheckMate 142 and European subgroup from the RECOURSE BSC arm
Purple depicts BSC KM; all other colours depict NIVO+IPI KM, unweighted or weighted
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Figure 20. NIVO+IPI versus Trifluridine-tipiracil: OS (left) and PFS (right) estimated through the
MAIC between CheckMate 142 and European subgroup from the trifluridine-tipiracil arm of
RECOURSE

Purple depicts trifluridine-tipiracil KM; all other colours depict NIVO+IPI KM, unweighted or weighted
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Figure 21. NIVO+IPI versus raltitrexed: OS (left) and PFS (right) estimated through the MAIC
between CheckMate 142 and Ugidos et al.

No KM is available for raltitrexed; mean OS values for this study are based on median OS data. Unweighted KM
was used for base-case given spurious results following matching
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Table 16. Summary of outcomes informing the base case comparison: unadjusted and adjusted indirect treatment
comparison

OS (months) PFS (months)
Intervention | Study N | Unadjusted | Covariate SHEEE Adjusted |Unadjusted| Covariate SnEETE Adjusted
mean set sar_nple mean mean set sar:nple mean
size size
NIVO+IPI CheckMate 142 * 119 [ [
FOLFIRI RAISE® 536 16.23 Fallback 98.4 17.19 6.62 Fallback 98.4 7.54
VELOUR® * 614 15.70 Fallback 96.8 15.30 6.79 Fallback 96.8 6.33
FOLFOX CONFIRM2% * 429 17.32 Primary 75.9 15.65 5.47 Primary 75.9 4.49
Irinotecan EPIC® 650 13.27 Primary 110.9 13.31 3.57 Primary 110.9 3.80
monotherapy PICCOLQ% * 335 14.57 Fallback 98.8 15.42 5.57 Fallback 98.8 6.69
Raltitrexed Ugidos et al”” * 18 8.51 Fallback 16.2 20.41 4.04 Fallback 16.2 8.63
Trifluridine- RECOURSE/EUR®!' * | 271 10.39 Fallback 96.5 10.86 3.68 Fallback 96.5 4.19
tipiracil RECOURSE/USAS! 64 11.71 Fallback 106 11.70 3.63 Fallback 106 3.70
BSC RECOURSE/EUR®' * | 132 7.22 Fallback 97.5 7.55 1.83 Fallback 97.5 2.10
RECOURSE/USAS! 35 8.07 Fallback 106.4 8.13 1.87 Fallback 106.4 1.90

*Applied in the base case

Note: The most comparable data sources from the SLR were sought to inform the comparators for each comparator therapy. The RECOURSE study included a prespecified
regional subgroup analysis, which revealed better outcomes for PFS and OS for both the BSC plus placebo and trifluridine-tipiracil plus BSC arms in Japan compared with
European and US patients; as a result of this, and as CheckMate 142 did not recruit patients from Japan, comparisons were undertaken to the European and US subgroups
only, with the European subgroup forming the base case. Only one source of survival data was available for Raltitrexed, which was undertaken in an elderly population and
the resulting effective sample size of the matched population was severely compromised. The adjusted results were not used in the base case.
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B.2.9.2.3 Conclusion from available clinical evidence

A summary of clinical evidence for NIVO+IPI (CheckMate 142) and relevant comparators for
metastatic MSI-H CRC following prior therapy is shown in Table 14 and an overview of the
benefit associated with NIVO+IPI in terms of predicted mean OS and PFS is shown in Table
16.

The evidence comparing CheckMate 142 and relevant comparators show significant clinical
benefit for NIVO+IPI-treated patients over FOLFIRI, FOLFOX, irinotecan, raltitrexed,
trifluridine-tipiracil, and BSC for the treatment of patients with metastatic MSI-H CRC following
prior therapy.

B.2.9.2.4 Uncertainties in the indirect and mixed treatment

comparisons

Comparative clinical efficacy would ideally be drawn from randomised controlled trials with
active comparators, and where these are not available, the standard approach would be to
conduct a network meta-analysis. However, a common anchor arm is absent because of the
non-comparative design of CheckMate 142, precluding traditional indirect comparison
methodology. Thus, in order to inform comparative efficacy, it is necessary to use alternative
techniques, such as those applied within this study. In order to aid robustness and
transparency, the NICE DSU has provided guidelines detailing best practice for adjusted
indirect comparisons, such as MAIC.'" This analysis was conducted and validated using
these guidelines.

There are several limitations of these analysis that should be noted in order to provide
appropriate context for these results. The primary limitation is that none of the SLR-identified
studies enrolled entirely MSI-H CRC patients, or reported outcomes in this patient population,
with the exception of studies assessing nivolumab. By contrast, CheckMate 142 required MSI-
H status for enrolment into the NIVO+IP| arm. As such, this baseline characteristic cannot be
fully adjusted for when undertaking a MAIC. A comparison of CheckMate 142 with outcomes
from the overall mCRC population may be considered conservative, as outcomes may be
poorer in MCRC patients with MSI-H/dMMR status; a full description of the available evidence
is provided in Section B.1.3.2. In support of this, clinicians agree that patients with MSI-H
mCRC likely have worse outcomes than the overall population of mMCRC patients.” Further, a
retrospective real-world study in the UK demonstrated that

over the study period of

I 5 Hovever, it can be acknowledged that the lack of MSI-H

MCRC evidence adds uncertainty to the evaluation.

The MAIC technique attempts to adjust for differences in baseline characteristics between
studies to allow for comparison. This method is reliant on reporting of baseline characteristics;
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where substantial differences in baseline populations were apparent or where no covariates
were available for adjustment, studies were excluded from the MAIC analysis. However, if one
covariate from the set were reported, the study was included in this analysis, with adjustment
undertaken on this covariate alone, resulting in limited adjustment of outcomes. Further, it is
possible that studies were included within the comparison due to lack of reporting of covariates
where there was significant difference between the reference study and the target study. This
is in common with all studies where variables may be unobservable; removal of bias due to
these factors is not possible within MAIC.

Of particular note, evidence for raltitrexed was extremely sparse. Only, one relevant study
describing raltitrexed monotherapy evidence was identified. This study was a retrospective
review of eighteen mCRC patients aged 70 years and over, available as an abstract only. In
this case, sufficient data in the CheckMate 142 elderly subgroup were not available and the
effective study size was substantially reduced. Due to this low study size and the limited age
range of the analysis, the treatment effect thus calculated was not suitable for calibration to
the CheckMate 142 population and an unadjusted comparison was used in the base case.

Despite this, outcomes for other therapies were comparable to unadjusted outcomes from the
SLR. FOLFIRI provided mean OS of 15.3-17.2 months, compared with weighted mean of
median OS values of 12.4 months from the SLR. Similarly, FOLFOX provided mean OS of
15.7 months compared with median OS of 11.9 months, respectively, BSC provided mean OS
of 7.2-8.1 months compared with median OS of 6.1 months, irinotecan provided mean OS of
13.3-15.4 compared with median OS of 10.8 months and trifluridine-tipiracil provided mean
OS of 10.7-11.7 months compared with median OS of 8.0 months. Hence, these values can
be considered plausible.

MAIC can only serve to reduce the bias inherent in unanchored comparisons, but it cannot
remove all bias in the presence of unreported or otherwise unknown confounding variables.
The analysis undertaken here has been permissive, allowing data where covariates are
unreported to be assumed distributed as in the index study, and all covariations are derived
from the index study as these are poorly reported in summary outcomes. As such, the bias in
both the adjusted and unadjusted indirect comparison, whilst minimised within the MAIC,
cannot completely be eliminated.

Despite these limitations, this ITC has been undertaken in a robust and transparent manner,
with all relevant methodology and results reported. NIVO+IPI is associated with survival
benefit across analyses, including analyses where there is an implausibly large increase in
comparator survival due to low effective study size (i.e. raltitrexed MAIC comparison). Further,
this survival benefit is unrelated to extrapolation of survival data; when survival at time points
was assessed based on clinical trial evidence, NIVO+IP| was associated with substantial OS
and PFS benefit that was apparent by 12 months and maintained at 24 months.
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B.2.10. Adverse reactions

Key points

e Based on available evidence, the safety profile of nivolumab and ipilimumab can be
considered manageable, and acceptable in the context of alternative therapies, such
as standard chemotherapy regimens.

e No new safety concerns were identified for nivolumab and ipilimumab. Overall,
adverse events were consistent with the established safety profile of nivolumab with
ipilimumab in other tumour types.

B.2.10.1. CheckMate 142
Safety data from CheckMate 142 was taken from the February 2019 database lock.8?

B.2.10.1.1 Extent of exposure

As of the Feb-2019 DBL, a total of |} I of patients received 90% to <110% of the
planned dose intensity of nivolumab and ipilimumab, respectively. The median number (min,
max) of doses received was |l for nivolumab and [l for ipilimumab. Note: the
number of ipilimumab doses administered in combination with nivolumab was 4 per protocol.8?
The median duration of therapy based on Kaplan-Meier analysis was || . As of the

Feb-2019 DBL, the maximum duration of therapy was || [ | | | } JJREEEEEE o1 nivolumab
and ipilimumab, respectively.??

Table 17. CheckMate 142: extent of exposure to study drugs (February 2019
DBL)3%?

All patients
Variable N=119
Nivolumab | Ipilimumab

Number of doses received
Mean (SD) I N
Median (Range) [ ]
Cumulative dose (mg/kg)

Mean (SD) I I
Median (Range) I |
Relative dose intensity (n)

2110%, n (%) | |
90-110%, n (%) I I
70-90%, n (%) I ]
50-70%, n (%) I [
<50%, n (%) | |
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SD: standard deviation

B.2.10.1.2 Overall adverse events

Any-grade, all-causality adverse events (AEs) occurred in - of patients. The most common
AEs were All
causality Grade 3-4 AEs occurred in [l of patients. The most common Grade 3-4 AEs were

-
-
-

B.2.10.1.3 Serious adverse events

All-causality serious adverse events (SAEs) were reported in ] of patients, and Grade 34
SAEs were reported at a frequency of [JJJlj Drug-related SAEs were reported in i} of
patients, and Grade 3-4 drug-related SAEs were reported at a frequency of [JJIF?

B.2.10.1.4 Treatment-related adverse events

I of  patients.  The
I A total  of
OO
N - The ~ most  frequently

reported TRAEs (210% of patients) by preferred terms (PTs) were fatigue, rash, and diarrhoea
(Table 18).

Table 18. CheckMate 142: TRAEs reported in 210% of patients'%?

Any grade

(%) Grade 3-4 (%) | Grade 5 (%)

Total patients with an event
Fatigue*
Rash*
Diarrhoea*
Transaminases increased*
Pruritus*
Hypothyroidism*
Pyrexia*
Hyperthyroidism*
Nausea*
Lipase increased *
Decreased appetite*
Anaemia*
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TRAESs events were assessed during treatment and for up to 30 days after the last dose of study
treatment according to National Cancer Institute Common Terminology Criteria for Adverse Events
(version 4.0).

*Reported in 210% of patients.

TRAE: treatment-related adverse event.

B.2.10.1.5 Adverse events of special interest

The . The  most

common all-causality AESIs by category were || EGCNGEEEEEEEEE -
I B - vcrc manageable using the recommended

treatment guidelines for early work-up and intervention.82

I by the investigator. The
OO
I (Table 19).%2

Table 19. CheckMate 142: treatment-related AESIs®?

Any grade Grade 3-4
n (%) n (%)

Treatment-related AESIs

Skin

Endocrine

Gastrointestinal

Hepatic

Pulmonary

Renal

Hypersensitivity/infusion reactions
AESI: adverse event of special interest

Across the AESI categories, the majority of events were manageable using the established
algorithms, with resolution occurring when immune-modulating medications (mainly systemic
corticosteroids) were administered.

B.2.10.1.6 Discontinuation due to adverse events

All causality AEs leading to discontinuation were reported in [JJl|j of patients (any-grade), and
Il of patients (Grade 3—4). TRAEs leading to discontinuation were reported at a frequency
of [l (any grade) and [} (Grade 3-4).22
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As of the February 2019 DBL, |JJllll) patients had died. No deaths were attributed to study
drug toxicity. The majority of deaths were due to underlying disease progression

() -
B.2.11. Ongoing studies

CheckMate 142 remains ongoing, with an updated database lock expected in | N

As a part of its commitment to develop NIVO+IPI in MSI-H/dMMR mCRC, BMS has developed
CheckMate 8HW (CHECKpoint pathway and nivoluMADb clinical Trial Evaluation 8HW), an
ongoing Phase llIb, randomised, open-label multi-centre clinical trial of nivolumab
monotherapy, NIVO+IPI, or an investigator's choice chemotherapy in patients with MSI-
H/dJMMR mCRC to confirm the benefit that was observed in CheckMate 142. The
chemotherapy arm includes oxaliplatin, folinic acid (leucovorin), fluorouracil, irinotecan,
bevacizumab, and cetuximab.®8 193 Inclusion criteria include histologically confirmed recurrent
or metastatic CRC irrespective of prior treatment history, known MSI-H or dMMR status by
local testing, and an Eastern Cooperative Oncology Group (ECOG) performance status lower
than or equal to 1.6 193 The CheckMate 8HW study is ongoing and preliminary results will not
be available during this submission process.

The results of CheckMate 8HW will provide comparative efficacy of NIVO+IPI versus the
current standard of care in patients with MSI-H/dMRR mCRC who have received at least one
prior line of systemic therapy.

B.2.12. Innovation

There are a number of first-line treatment options for medically fit patients with MSI-H/dMMR
mMCRC but these are associated with a high frequency and severity of adverse events. In the
second line setting and later, therapeutic options are significantly less effective and may be
limited by prior therapy and/or mutational status. A retrospective real-world study in the UK
demonstrated that

OO0 @O
I o ver the study period Il There remains a

significant unmet medical need for efficacious, well tolerated therapeutic options offering
meaningful clinical benefit for patients with MSI-H/dMMR mCRC across lines of therapy, and
particularly in the previously treated population. The cohort of patients with || fllincluded
in this
I - - monstrated I -

suggesting that the level of unmet need may be greater for patients with dAMMR/MSI-H mCRC.

No specific guidance has been issued on the management of mCRC in patients who are MSI-
H, and no therapies have been assessed by NICE in this patient population.? 19419 Thus, for
the small group of patients with MSI-H mCRC, treatment options are primarily based on
evidence obtained from the overall population, which may not be as efficacious in this group,
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particularly in the subgroup of BRAF(+) patients who may have poorer overall survival than
patients with BRAF (-) status,?° as corroborated by UK clinicians.’

NIVO+IPl is a highly innovative, targeted immuno-oncology therapy with a unique mechanism
of action and published data describing the beneficial impact of therapy in terms of efficacy
and safety. As described in B.2.6, NIVO+IPI has significant benefits in terms of patient-
relevant outcomes, including high response rates, improved survival (both PFS and OS) and
a manageable safety profile. A recent retrospective real-word study, of 49 previously treated
patients with dMMR mCRC from 13 UK sites treated with NIVO alone or NIVO+IPI
demonstrated significant clinical benefit and acceptable toxicities.” Median PFS with
NIVO+IPI was 16.7 months, and median OS with NIVO/NIVO+IPI was not reached.?” This
prolonged survival benefit attributed to the unique mode of action of immunotherapy agents,
whereby durable responses are observed, can be considered comparable with the long-term
survival benefits reported in other cancer indications with longer follow-up including advanced
non-small cell lung cancer, renal cell carcinoma and melanoma where a plateau is observed
in PFS and OS.7%-8" In previously untreated advanced melanoma, where there is longer follow-
up, the NIVO+IPI combination led to greater patient survival after 2 years (64%) than
nivolumab or ipilimumab alone (59% and 45%, respectively).”® This survival benefit is
maintained over the long-term, even in the absence of prolonged treatment, as ten-year
survival was achieved in 20-25% of melanoma patients after ipilimumab monotherapy
administered for four cycles at three-weekly intervals.106

Furthermore, NIVO+IPl was associated with clinically significant benefits in quality of life
(Section B.2.6.1.8), recently confirmed by UK clinical advisors.! In comparison with
chemotherapy, NIVO+IPI has improved tolerability, which can potentially help maintain patient
dignity and facilitate normal life, as well as enabling patients to spend less time in hospital.
Further, as there are few efficacious therapies with a manageable safety profile, NIVO+IPI
provides an additional treatment option with proven efficacy and tolerability in patients who
may otherwise have been receiving treatments which would manage the patient’s symptoms,
but with limited impact on survival. Due to its unique mode of action NIVO+IPI is associated
with durable responses, increased efficacy, improved tolerability and prolonged survival
benefit, all of which improve the patient quality of life. This is consistent with evidence reported
across other cancer indications with longer follow-up including advanced non-small cell lung
cancer, renal cell carcinoma and melanoma.”®-8"

NIVO+IPI will be the first checkpoint inhibitor immunotherapy to become available for
marketing authorisation in Europe for the treatment of AMMR/MSI-H mCRC following prior
therapy. The regimen offers the next generation in immuno-oncology treatment, combining
the distinct yet complementary mechanism of actions associated with PD-1 (nivolumab) and
cytotoxic T-lymphocyte antigen-4 (CTLA-4) (ipilimumab) checkpoint inhibitors. Nivolumab
works to restore T-cell activity directed against the tumour to induce an anti-tumour immune
response, whilst ipilimumab stimulates the production of active T-cells to continue and
increasing the number of activated T-cells surrounding the tumour. NIVO+IPI work
synergistically and potentiate the immune-mediated tumour destruction, stimulating the
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patient’'s own immune system to directly fight cancer cells (in the same way that it would any
other “foreign” cell), resulting in destruction of the tumour through pre-existing, intrinsic
processes. With its innovative mechanism of action, the UK clinical advisors consider
NIVO+IPI therapy a “game changer” in the management of MSI-H mCRC."

The lack of immunotherapy treatment options in this indication has recently been identified as
a significant unmet need by UK clinical advisors consulted during this submission process,
who consider checkpoint inhibitor immunotherapy to be more efficacious, with fewer adverse
events than cytotoxic chemotherapy treatments.” Clinicians are so confident in the safety and
efficacy of immunotherapy treatments in the dMMR/MSI-H mCRC patient group, they seek
access to immunotherapies (including nivolumab and ipilimumab) through compassionate use
schemes or clinical trial enrolment for their patients in their dIMMR MSI-H mCRC patients,
which highlights a substantial unmet need for a therapy with proven efficacy and a favourable
safety profile in the management of MSI-H mCRC." UK clinical opinion is that NIVO+IPI is a
treatment that works for these patients and is completely different to current standard of care.
Advisors reported positive experiences with nivolumab in combination with ipilimumab, and
nivolumab monotherapy, through individual patient requests at BMS and the Covid interim
fund.!

The introduction of NIVO+IPlI as a highly-innovative and well-tolerated therapy with
demonstrable and durable tumour response rates and survival outcomes would change the
treatment paradigm for this patient group and represent a ‘game-changer’ in the management
of previously treated dMMR/MSI-H mCRC, according to UK clinical advisors.! The adoption
of NIVO+IPlI by NHS England would provide an opportunity to make a significant and
substantial impact on health-related benefits and address a current unmet need in the
management of this life-threating condition.

B.2.13. Interpretation of clinical effectiveness and safety evidence

B.2.13.1. Principal findings from clinical evidence

There are very few therapies with proven efficacy in patients with dAMMR/MSI-H mCRC. No
therapies have been assessed by NICE in this patient population, and no specific guidance
has been issued on the management of mCRC in patients who are MSI-H. Treatment options
for this small group of patients are primarily based on evidence that is obtained from the overall
population. There are limited treatment options recommended by NICE for patients whose
disease has progressed following prior therapy, and even fewer for patients who are more
treatment experienced, with poor outcomes. NICE has previously acknowledged that life
expectancy is likely to be less than 24 months in this group. 2%4. 195 Results of the SLR showed
a median OS of 9.48 months.

The clinical evidence supporting use of NIVO+IPI for previously treated dMMR/MSI-H mCRC
is primarily derived from CheckMate 142.82 CheckMate 142 demonstrated that NIVO+IPI was
efficacious in terms of response rate
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<. . | which
translated into lower incidence of progression and extended survival ([ GTGTcNG_
. indicating
vastly longer (O than is available for comparators. Similarly,
. which  greatly
exceeds that observed for comparators.8” CheckMate 142, reporting outcomes from the
overall mMCRC population, may be considered conservative, as outcomes may be poorer in
mMmCRC patients with MSI-H/dMMR status; a full description of the available evidence is
provided in Section B.1.3.2.1.

Previous studies have supported clinical expert opinion that patients with a durable response
to immunotherapy can experience long-term survival. A pooled analysis of 1,861 patients with
advanced melanoma treated with ipilimumab monotherapy showed a survival curve that
began to plateau at 3 years and extended through to at least 10 years.'% A similar survival
pattern has been demonstrated for nivolumab monotherapy in previously-treated advanced
renal cell carcinoma, with a 5-year OS rate of 34% in Phase 1/Phase 2 studies.?’ In the Phase
3 trial of NIVO+IPI in advanced melanoma, OS at 5 years was 52% in the NIVO+IPI group,
compared with 44% in the nivolumab group, and 26% in the ipilimumab group, suggesting
enhanced long-term anti-tumour responses from dual therapy compared to single-checkpoint
blockade.'” In the long-term, patients receiving immunotherapy can experience. a “cure” (i.e.
no need for further treatment) and restored quality of life. Moreover, according to UK clinicians,
introducing immune checkpoint inhibitor therapy earlier in the treatment pathway, when
patients have a better preserved immune system and better prognosis, should result in an
even greater long-term clinical benefit."

In the absence of head to head comparisons of NIVO+IPI to relevant comparators, an indirect
comparison was conducted using published evidence identified through the SLR. Results
derived reported benefits in OS for NIVO+IPI of JJl] months, compared with 7.22-17.32
months for comparators. Similarly, mean PFS was ] months versus 1.83-6.79 months,
respectively. Applying MAIC methodology, comparator mean OS ranged from 7.13 months to
17.06 months, while mean PFS ranged from 1.81 months to 6.92 months. The safety profile
of NIVO+IPI should also be considered manageable in the context of currently available
alternative therapies. In CheckMate 142, Grade 3—4 TRAEs occurred in 32% of patients and
were manageable, with meaningful and lasting improvements in key patient-reported
outcomes.® NHS physicians consulted for this submission confirmed the lower incidence of
AEs from immune-oncology treatments compared with cytotoxic chemotherapy regimens. The
safety profile of NIVO+IPI in mCRC is consistent with NIVO+IP| across other cancer
indications with longer follow-up data including advanced non-small cell lung cancer, renal cell
carcinoma and melanoma. 08 109

Immune checkpoint inhibitor therapy has the potential to remove the need for further toxic
systemic treatment after disease progression following first-line treatments, viewed by clinical
advisors as a ‘game-changer’ in the management of this disease.’
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B.2.13.2. Strengths and limitations of the clinical evidence base

B.2.13.2.1 Strengths of study evidence

CheckMate 142 was conducted in line with GCP guidelines, with steps taken to minimise bias
and independent monitoring or advisory committees in place to provide oversight of safety and
efficacy considerations, study conduct and risk-benefit ratio.

It was primarily designed to assess ORR, OS, and PFS, outcomes of direct relevance to
clinical practice. The most important treatment outcomes for patients with dMMR/MSI-H
mMCRC include survival (PFS and OS), reduced side effects and improved quality of life, and
NIVO+IPI provides significant benefits for each of these.

¢ Improved survival outcomes: standard of care for the mCRC overall population are
associated with poor outcomes; the weighted mean of reported median OS values was
9.48 months in treatment-experienced patients with mCRC By contrast, clinical trial
data presented within this submission demonstrates patients treated with
|
I idicating a substantial survival benefit. This indicates that NIVO+IPI
meets the End-of-Life criteria for this indication. Additionally, there are no available
therapies with proven efficacy for heavily pre-treated patients with dMMR/MSI-H
MCRC, who benéefit less from conventional chemotherapy and have a shorter OS than
do patients with pMMR mCRC.22 23,31, 38,40, 41

¢ Improved quality of life: NIVO+IPI was associated with improvement from baseline
in disease-specific patient quality of life (EORTC-QLQ-C30) and a generic health
status measure (EQ-5D-3L), demonstrating clinically significant benefits in quality of
life using several of the scales.?

o Improved tolerability: in comparison with currently available treatments, such as
chemotherapy, the safety profile for NIVO+IPl can be considered manageable for
patients. Further, this safety profile is well-established based on that observed in other
indications. UK clinical expert opinion confirmed the improved tolerability of
immunotherapy compared with cytotoxic treatments, and reported positive
experiences with NIVO+IPl for the treatment of patients with dMMR/MSI-H
mCRC.'Clinicians confirmed that they offer immunotherapy treatments to this group in
preference to chemotherapy options through Patient/Compassionate Access
schemes, with successful outcomes.’

o Reduced burden on the NHS: UK clinical expert opinion concurred that immuno-
oncology would reduce burden on NHS services due to both the minimal side effects
expected compared with cytotoxic approaches, and the increased efficacy seen in
clinical trials. They agreed that whilst chemotherapy treatments improve OS compared
to BSC, ultimately the cancer returns which has an ongoing impact on the patient and
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the healthcare system. Conversely, with immuno-oncology a proportion of patients will
be cancer free, with no persisting cancer symptoms, allowing treatment cessation
typically after a clinically acceptable period of two years. Physicians agreed that a
double-immunotherapy approach, such as the use of both nivolumab and ipilimumab
would likely be more efficacious than a single immunotherapy treatment alone.

Direct evidence for patient population of interest: The submission presents a non-
comparative study evaluating the efficacy of NIVO+IPI in patients with previously
treated dMMR/MSI-H mCRC, in line with the patient population in the decision
problem. However, as the SLR confirmed, the current evidence base for the
comparators of interest is in the overall mCRC population only. Therefore, the evidence
base presented within this submission is directly relevant to the patient population in
the decision problem, which represents a clear strength of CheckMate 142 opposed to
the comparator evidence.

In summary, the strengths of the clinical evidence suggest that the availability of NIVO+IPI
would provide an opportunity to make a significant and substantial impact on health-related
benefits and address a current unmet need.

B.2.13.2.2 Limitations of clinical evidence base

The main limitations of the clinical evidence base include the non-comparative study design
and use of ORR as primary endpoint. These are outlined fully below. However, these
limitations should be viewed within the context of the study strengths and the high unmet need
in this patient population.

Non-comparative study design: although CRC is a relatively common cancer,’ 7
incidence of dMMR/MSI-H CRC is significantly lower (around 15% of early-stage
cases,'®18 and around 4% of metastatic cases regardless of treatment line?'-2%). Based
on methods of calculating patient numbers outlined in previous mMCRC HTAs,? this
would equate to around 282 eligible patients in England with dAMMR/MSI-H mCRC who
had received prior therapy. Because of this low prevalence, clinical trial recruitment of
previously treated MSI-H or dMMR mCRC patients is severely limited. A single-arm,
non-comparative study design was deemed ethical and relevant to facilitate a rapid
assessment and confirmation of clinical activity in a population with very poor
prognosis and few therapies with proven efficacy. As outlined in Section B.2.11,
CheckMate 8HW will provide comparative efficacy of NIVO+IPI versus the current
standard of care in patients with MSI-H/dMRR mCRC who have received at least one
prior line of systemic therapy, however, preliminary results won’t be available during
this submission process. Due to the immediate and urgent unmet need and lack of
effective treatments in this patient population, many lives would be lost if NIVO+IPI
would not be made available for patients while awaiting CheckMate 8HW trial results,
which would be deemed unethical.
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¢ Use of ORR as primary endpoint: although there are advantages to the use of ORR
as primary endpoint in CheckMate 142, such as it allows earlier assessment with a
smaller sample size compared with survival studies, it can show the effect of the
drug(s) on the tumour, and it is generally based on objective and quantitative
assessment,'’® there are also disadvantages. For instance, definitions may vary
across studies, it may require frequent assessment, and it may not correlate with
survival.'™ In CheckMate 142, the use of the ORR allowed the ongoing evaluation of
response at different data cuts.

.
I =7 It should  be

noted that PFS and OS are considered independent of patients and/or clinicians
(particularly OS), which limits the opportunity for assessment bias. The efficacy of
NIVO+IPI is such that in terms of survival benefit, median OS has yet to be reached.

B.2.13.3. Relevance of the evidence base to the decision problem

The submission presents a non-comparative study evaluating the efficacy of NIVO+IPI in
patients with previously treated dMMR/MSI-H mCRC, in line with the decision problem.
Further, a number of indirect comparisons applying different methodologies versus alternative
comparators are presented in order to provide evidence of comparative effectiveness. In
addition, outcomes considered are in line with the decision problem set out by NICE.

Thus, it can be considered that the evidence base presented within this submission is directly
relevant to the decision problem and is the best available evidence.

B.2.13.4. External validity of study results to patients in routine clinical

practice

In terms of baseline characteristics, patients enrolled in CheckMate 142 can be considered
broadly representative of the UK dMMR/MSI-H mCRC population, with subgroups provided
for analysis where possible.

It should be noted that enrolment into CheckMate 142 required previous treatment with a
fluoropyrimidine-based therapy and the anticipated indication is

I
I \which closely reflects

the current treatment pathway as recommended by NICE.

It is acknowledged that over half of patients in the CheckMate 142 overall population (57.0%)
had previously received a VEGF inhibitor, which is not a recommended treatment option in
the UK.%9 However, there is no evidence to suggest that NIVO+IPIl would be less efficacious
in patients who had not received these therapies. While patients who are more heavily pre-
treated are more likely to be resistant to subsequent therapy,3® the response rate during
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CheckMate 142 remained consistent between patient subgroups, including subgroups based
on number of prior therapies, as described in Section B.2.7.

The majority of patients in CheckMate 142 were <65 years of age (68%),2% in contrast to clinical
practice where the majority of patients at >65 years of age’. However, this was not
corroborated by UK clinical expert opinion, which confirmed that patients with dAMMR/MSI-H
mMCRC tend to be younger in UK clinical practice. This is supported by a UK real-world
evidence study, detailed in Section B.2.13.4.1. Further, patients with Lynch syndrome typically
develop cancers at a younger age, making the results more relevant to the UK. Despite this,
as detailed in Section B.2.7, NIVO+IPI is equally efficacious in older patients

(I, =7

Further, it is noted that patients enrolled into CheckMate 142 had ECOG status 0—1, which is
markedly improved versus the performance status of patients in UK clinical practice. However,
this is common across clinical studies for cancer studies, particularly in therapeutic areas
where intensive combination regimens may be used or where patients may decline rapidly.
This can be observed from the performance status extracted from comparable studies in the
previously treated mCRC population, as described in Appendix D, where all studies focused
on patients who were relatively fit.

The ITC results are limited by the fact that none of the SLR-identified studies enrolled entirely
dMMR/MSI-H mCRC patients or reported outcomes in this patient population. By contrast,
CheckMate 142 required MSI-H status for enrolment into the NIVO+IPI arm. As such, this
baseline characteristic cannot be adjusted for when undertaking a MAIC. As previously
discussed, response to chemotherapeutics may not be equivalent between MSI-H and MSS
tumours when the disease has progressed to an advanced stage.?* 43 Available evidence
suggests patients with dAMMR/MSI-H mCRC benefit less from conventional chemotherapy and
experience a shorter OS than pMMR mCRC patients.?? 23,31, 38,40, 41 K clinical expert opinion
also indicated that patients with dAMMR/MSI-H CRC that has progressed to the metastatic
stage experience very poor outcomes which are worse than those of the overall metastatic
population.’

B.2.13.4.1 UK real-world evidence supporting NIVO+IPI use

A recently published retrospective analysis assessed use of NIVO monotherapy or NIVO+IPI
in 49 UK patients (NIVO: 37 patients; NIVO+IPI: 12 patients), provided as part of the UK BMS
Individual Patient Supply Request programme.5” All 49 patients had MSI-H/dMMR mCRC with
the exception of two patients with small bowel adenocarcinomas and one patient with
appendiceal adenocarcinoma. Median age was 57 years (range: 22-88 years), 55.1% were
female, 59.2% had right-sided tumours and 26.5% had BRAF mutations. The majority of
patients had ECOG performance status score of 1 (51.0%), but 4 patients (8.2%) had a
performance score of 2. Of these patients, 18 received second-line therapy, 10 received third-
line therapy and 9 received fourth-line therapy; the remaining 9 patients received adjuvant
therapy.®”
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Median follow-up from start of treatment was 17.7 months (8.1-30.0 months) and median OS
was not reached. Median PFS was 10.8 months in the overall population, 8.3 months in the
NIVO population and 16.7 months in the NIVO+IPI population. Further, outcomes appeared
consistent across treatment lines, as demonstrated in Figure 22.57

Figure 22. UK real-world evidence for NIVO monotherapy and NIVO+IPI (A: overall population;
B: stratified by performance score; C: stratified by treatment line; D stratified by regimen)®’
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B.2.13.5. Application of NICE end-of-life criteria to NIVO+IPIl use in
dMMR/MSI-H CRC following prior therapy

Application of NICE end-of-life criteria to NIVO+IPI use in the

0000000000000
I should be set in the

context of the low patient numbers and the very high unmet need. Prevalence of MSI-H is
dependent on disease stage, comprising around 15% of early stage CRC,'¢-'8 but only around
4% of patients with metastatic disease. 2'-?*> These estimates are supported by UK clinical
expert opinion, which suggests that the subgroup of dMMR/MSI-H mCRC patients is very
small particularly when taking into account the anticipated indication. Based on methods of
calculating patient numbers outlined in previous HTAs and taking into account the proposed
indication, this would equate to around 282 patients in the UK eligible for treatment with
NIVO+IPI for dAMMR/MSI-H mCRC, in line with the anticipated marketing authorisation
indication.
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The current standard of care for the overall mCRC population is associated with poor
outcomes and estimates of median OS in pre-treated patients extended to 9.48 months
(Section B.2.9.1). Previous NICE appraisals in this patient population have noted that life
expectancy is likely to be less than 24 months, which was supported during consultation with
clinicians for this submission? 194195 The very poor prognosis for this patient group and lack of
effective and tolerable dMMR/MSI-H-specific treatments highlights the high degree of unmet
medical need in this patient population.

NIVO+IPI has a one-year OS rate of 84.9%, which is significantly higher than for comparators
(weighted mean of reported values: 34.91%; range: 0-69.5%).2% The weighted mean of
reported values was 9.48 months for median OS (with weighted mean median OS ranging
from 6.05-12.73 months for comparators), while median OS for NIVO+IP| was not reached
despite [ GGG ~dditionally, based on the ITC presented in Section
B.2.9.2 the estimated mean OS for NIVO+IP!I is around ||l while comparator mean
OS ranged from 7.22 months to 20.41 months. A comparison of CheckMate 142 with
outcomes from the overall mCRC population may be considered conservative, as outcomes
may be poorer in mCRC patients with MSI-H/dMMR status, as described in Section B.1.3.2.1.
However, despite comparing to an overall population, expectation is that the benefit will still
exceed 3 months.

The case for application of NICE end-of-life criteria is set out in Table 20, and based on this
evidence, it can be considered that NIVO+IP| meets both criteria for end-of-life.
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Table 20. End-of-life criteria

Reference in

evidence to
indicate that the
treatment offers an
extension to life,
normally of at least
an additional

3 months,
compared with
current NHS
treatment

given median OS outcomes in the overall MCRC population (weighted mean of SLR-reported median OS
values: 6.05-12.73 months).

Based on the ITC presented in Section B.2.9., NIVO+IPI appears to have a mean incremental OS benefit
over all the comparators of interest in the unadjusted and adjusted ITC (|}  lllversus 7.22-17.32 months
unadjusted and 7.55 — 20.41 months adjusted). It should be noted that the mean incremental benefit should
be considered as the most appropriate summary statistic when assessing applicability of end of life criteria.

In support of this benefit, OS at was 84.9%_andjli] at one and two years, respectively, in the CheckMate
142 population, compared with 0-69.5% OS at one year for comparators, indicating substantially greater
median OS for NIVO+IPI treated patients compared with SoC.

Criterion Data available e
submission
Current SoC for the mCRC overall population is associated with poor outcomes. Based on SLR-identified Section
The treatment is studies, the weighted mean of reported values was 9.48 months for median OS, while median OS for B.2.6.1.2
indicated for NIVO+IPI was not reached despite median follow-up of . Similarly, weighted mean of reported B.2.9
pﬁtiretr}'t? with a values was 36.33% for OS at one year, compared with 85% for NIVO+IPI.
short life
g)o(frigtl?ynlc;ays’s than Mean OS for comparators was derived from the ITC and ranged from 7.22—-20.41 months. This figure is
24 months supported by previous NICE appraisals in this patient population (including the TA405 appraisal) which have
accepted that life expectancy is likely to be less than 24 months. 2,104,105
N < o that extrapolation is required | Section
to provide evidence of mean/median OS. However, this is in itself evidence of at least 3 months of benefit, B.2.6.1.2
There is sufficient B.2.9

ITC: indirect treatment comparison; mCRC: metastatic colorectal cancer; OS: overall survival; SLR: systematic literature review; SoC: standard of care.
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B.3. Cost-effectiveness

Base case analysis

e Use of NIVO+IPI results in an increased mean OS ranging from - years (versus
raltitrexed) to | years (versus BSC), as well as additional discounted QALYs and
life years of up to JJ and |, respectively.

e Discounted incremental costs were estimated to be -- under base case
assumptions and the resultant ICERs were £13,367-£15,346 per QALY, which are
considered to be cost-effective at a willingness-to-pay threshold of £50,000 per
QALY.

Sensitivity analysis

e In the probabilistic sensitivity analysis and deterministic sensitivity analysis,
NIVO+IPI was cost-effective in all scenarios at a willingness-to-pay threshold of
£50,000 per QALY.

e Extensive scenario analyses were undertaken, reflecting the assumptions required
to undertake plausible, robust and transparent base case analysis. Within these
scenario analyses, all of the ICERs remain below the £50,000 per QALY threshold

B.3.1. Published cost-effectiveness studies

In line with the NICE Guide to the methods of technology appraisal 2013""", an SLR was
conducted to identify cost-effectiveness studies for the treatment of mMCRC. In brief, electronic
database searches (MEDLINE, Embase, the Cochrane library and EconLit) were conducted
in January 2017, and subsequently updated in August 2020 (Figure 23). Publications
describing full economic evaluations of interventions aimed at managing mCRC were
included. Full details of the process and methods to identify and select the relevant

cost-effectiveness evidence are summarised in Appendix G.
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Figure 23. PRISMA diagram illustrating the study selection process for identifying cost-effectiveness studies for the period from database

inception to August 2020
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B.3.2. Economic analysis

The economic case presented in this submission is based on a conventional cost-utility
analysis, assessing use of NIVO+IPI versus comparators for  the

I taking into account a

simple discount patient access scheme (PAS) for NIVO+IPI.

A partitioned survival model structure has been utilised. The economic modelling of NIVO+IPI
and the comparator in this particular indication does not require extensive complexity with
regard to subsequent lines of treatment or time-dependency of model inputs, which may
necessitate use of a Markov model. Further, a partitioned survival model may replicate survival
outcomes with a higher degree of accuracy compared with a Markov model; however, it is
noted that differences in outcomes should be minimal, particularly where appropriate transition
rates have been derived.!

The model utilises three health states (pre-progression, post-progression and death) to reflect
disease progression, and the subsequent cost and utility consequences of different health
states; in line with clinical practice, patients may receive treatment beyond progression. The
model structure has been chosen to reflect the most important treatment outcomes for most
dMMR/MSI-H mCRC patients: survival (progression free and overall), side effects, symptom
control and quality of life. Survival curves have been applied to estimate PFS and OS in each
treatment arm, while health state utilities and costs have been applied to reflect the symptom
control and quality of life experienced by patients receiving NIVO+IPI or comparators.
Treatment-specific AE probabilities, alongside AE event-specific costs, are used to estimate
the incidence and economic consequences associated with treatment-related AEs (Section
B.3.3.3.2).

Of note, the structure of the partitioned survival model accommodates treatment
discontinuation, use of initial therapy beyond progression and subsequent lines of therapy.
This is of importance in the appraisal of NIVO+IPI, where therapies may be continued beyond
progression, subject to a stopping rule or discontinued upon disease progression.

B.3.2.1. Description of analyses

Within this submission, efficacy for NIVO+IPI has been derived from CheckMate 142, while
efficacy for comparators has been derived from the MAIC described in Section B.2.9. The
limitations of this comparison have been described previously, however; this can be
considered the best available evidence to inform decision making for NIVO+IPI versus
relevant comparators.

All analyses within this submission have been conducted from the payer perspective, in this
case the NHS. Key assumptions were validated by medical/clinical oncologists specialising in
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gastric cancers. The methods related to the economic methodology were based on the most
recent NICE reference case.

B.3.2.2. Patient population

The economic evaluation considers the use of nivolumab in combination with ipilimumab for
the

o
I in  line  with the

anticipated licensed indication.

As noted in Section B.1.3.3, there is limited guidance on the treatment options for patients with
dMMR/MSI-H mCRC patients in the UK. However, clinical opinion has stated that AIMMR/MSI-
H patients are treated similarly to the overall mMCRC population. In UK clinical practice, NICE
guidance and clinical expert opinion suggest that mCRC patients will predominantly receive
either FOLFOX or FOLFIRI in the previously treated setting, while trifluridine-tipiracil and BSC
are treatment options for patients in later lines. According to clinical expert opinion, single
agent irinotecan and raltitrexed are rarely used in UK clinical practice. Assessment versus
these two comparators have been provided in the submission for completeness with the final
scope, however, it is recommended that it should not inform decision making.

In the base case analysis, baseline patient parameters are derived from the baseline
characteristics of patients enrolled into the CheckMate 142 study, as detailed in Table 21.
Sensitivity analyses will be undertaken to assess the impact of alternative baseline patient
parameters.

Table 21. Baseline patient parameters

Parameter Mean SE Source

Baseline age (years) 56.60 1.26 Eligible population from CheckMate 14283
Proportion of cohort male 58.8% 4.5%

Cohort size 1,000 - Assumption

SE: standard error

B.3.2.3. Model structure

A de novo partitioned survival model was developed, applying health states representing pre-
progression, post-progression and death (Figure 24). Unlike a Markov model, the number of
people in any state at successive points in time is not dictated by transition probabilities.
Instead, the model estimates the proportion of a cohort in each state based upon parametric
or semi-parametric survival equations. These health states reflect disease severity and
determine use of healthcare resources, health-related quality of life and mortality rates. To
reflect the nature of AMMR/MSI-H mCRC and available evidence, the model assumes that
dMMR/MSI-H mCRC phases are consecutive, which means patients are not able to revert to
pre-progression from more advanced phases of the disease. Although patients may be able
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to respond to therapy following progression, patients are still considered to have a higher
hazard and an increased resource use. As evidence for this, the heavily pre-treated patients
in the RECOURSE study were still able to achieve a complete or partial response, but OS
remained low. Hence, this assumption can be considered appropriate.

Using a weekly cycle length, the model predicts the proportion of the population who
experience a progression or death event. Weekly cycles were considered appropriate for this
evaluation because it enables the model to reflect the timings of drug administrations
associated with both NIVO+IPl and comparator therapies. Weekly cycles further capture a
realistic minimum time during which the symptoms or responses can change in UK clinical
practice.

# *y # *y

Pre-progression Post-progression

‘ Ontreatment ‘ ‘ On treatment ‘
‘ Off treatment ‘ ‘ Off treatment ‘
> Death

Figure 24. Conceptual model schematic

B.3.2.3.1 Derivation of health state occupancy estimates

Health state occupancy is defined by treatment specific PFS and OS extrapolations, derived
from available data (as described in Section B.3.3.2). An overview of model implementation
of survival curves is presented in Figure 25.
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Figure 25. Overview of survival curve implementation in the model

As these PFS and OS data implicitly include the effects of any subsequent treatment that may
have been administered, the need to explicitly incorporate the survival effects of these
subsequent treatments is negated.

For NIVO+IPI, parametric curves for PFS and OS were fitted using patient-level data from the
relevant patient cohort in CheckMate 142; methods for deriving these curves are provided in
Section B.3.3.2. Data for relevant comparators is derived from the SLR and ITCs described in
Section B.2.9.2. These ITCs provide a measure of relative mean survival for comparators
versus the NIVO+IPI cohort, which is then applied against the NIVO+IPI cohort to derive a
mean survival for the comparator.

Comparator survival is derived from the MAIC described in Section B.2.9.2, which provides
mean survival estimates for each comparator of interest. In the absence of other information
to inform the shape of these extrapolations, constant hazards (i.e. exponential parametric
functions) were assumed, as described in Section B.2.9.2.2. It should be noted that this does
not impact on outcomes, as mean survival remains as per the MAIC output, regardless of the
extrapolation chosen.
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B.3.2.3.2 Derivation of treatment line occupancy

Patients enter the model following failure of prior therapies and can receive NIVO+IPI or a
comparator treatment. Following treatment cessation or progression, patients receive a final
line of therapy, as detailed in Section B.3.5.1.4. As a simplifying assumption, it is assumed
that patients may not discontinue this final line of therapy and therefore remain on this until
death or the end of the modelled time horizon.

In the base case analysis, the proportion of patients on initial or subsequent treatment lines is
based on the following criteria:
o Observed time on treatment data
e Treatment cessation (where treatment duration is specified, for example in set
treatment durations or stopping rules)

B.3.2.3.3 Treatment sequences

Patients enter the model following failure of prior therapies and can receive NIVO+IPI or a
comparator treatment. Following treatment discontinuation, patients in both arms can receive
subsequent therapy, described in Section B.3.5.1.4. Following treatment cessation or
progression, patients can receive a subsequent therapy (comprising of a one-off cost on the
first cycle), which is based on those specified during TA405,2 as detailed in Section B.3.5.1.4;
however, as a simplifying assumption, it is assumed that patients may not discontinue this
final line of therapy, as it is assumed to include palliative care.

B.3.2.3.4 Outcome measures

The primary model output is the incremental cost-effectiveness ratio (ICER) expressed as
incremental costs per QALY gained. Additionally, the model provides an overview of other
outcomes, such as LYs gained, and clinically relevant outcomes, such as predicted median
OS and PFS.
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Table 22. Features of the economic analysis

Previous appraisals

Current appraisal

consultation, GP home
consultation, community
nurse specialist visit,
home health visitor,
district nurse visit, GP
surgery visit).

therapies following initial
treatment derived from
VELOUR study (academic
in confidence, so not
available)

and BSC in progressed
disease. Costs of treating
adverse events were based
on the CO.17 trial.

Factor ifluridine-
TA“oiigir’:i‘i’l;'d'“e TA307 (Aflibercept) TA242 Chosen values Justification
s This is in line with the NICE reference'!" and
. Lifetime (up to 50
Time ensures that all events have occurred, and all
. 10 years. 15 years 10 years years or 2,609 .
horizon patients are accounted for. However, a shorter
weeks). . . . . e .
time horizon is assessed in sensitivity analysis.
Treatment
waning None. None None None. This is in line with a previous NICE appraisal.?
effect
CheckMate 142 CheckMate 142 collected utility data using the
. - utility data is used | EQ-5D-3L. In line with the NICE reference
Weighted utilities from - A -
o ) - . . to inform on case, trial utilities collected as part of
the NICE submission for | An observational, non- Utility data obtained in the . .
. . . . . treatment utility, CheckMate 142 (baseline and every 6 weeks
cetuximab (metastatic interventional, cross- CO.17 trial, a phase llI : 104 -
. . . with TA242 until the end of the treatment phase and
Source of | CRC 1stline) and the sectional study (mCRC randomised, open-label ; . .
S iy : ; . informing off subsequently ever 12 weeks during the follow-
utilities CORRECT study utilities study) was study in patients with pre- - o
. . ' . treatment utility up phase) have been applied in the base case
(regorafenib previously performed by Sanofi treated metastatic EGFR- ; . L
. " (assumed to be analysis for patients receiving NIVO+IPI for an
treated metastatic (redacted) positive CRC I~ : .
equal to post- on treatment utility. Given the lack of trial data
CRC). : e L
progression for off treatment utilities, off treatment utility is in
utility). line with TA242 for both treatment arms.%4
Health state resource
use stratified by 4 | Resource use informed by | fthe | _ Costs of intervention and comparators included
prcta'grefswp sta’:us an retrospective observational o;ts of the Tter\{enltlc()jnsd drug acquisition, administration and monitoring
acive reatment versus study (academic in and comparators Inciude costs and costs of tests. Costs of available
BSC (including oral ; KRAS testing, drug ;
h th d confidence, so not isition. d generic comparators were sourced from the
Source of gttir:é)anigz?%edﬁgaﬁase available) 23%§;L?2tlior:ugonsultant Monthly Index of Medical Specialities (MIMS).
’ X . o 2 Costs of BSC were identified from a previous
costs oncology outpatient Cost of subsequent outpatient visits, CT scans, As per TA405. P

NICE appraisal.2 Further costs consisted of
follow-up, adverse event, hospitalisation, third-
line therapy (drug costs, administration and
follow-up care), terminal care costs and
adverse events.
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B.3.2.4. Intervention technology and comparators

Based on available NICE guidance in the mCRC population, the final scope and clinical
opinion, the following comparators were deemed most appropriate for the

e FOLFIRI: 5-FU, folinic acid and irinotecan
e FOLFOX: 5-FU, folinic acid and oxaliplatin
e Trifluridine/tipiracil

e BSC

To note, clinical expert opinion confirmed that both single agent irinotecan and raltitrexed are
rarely used in clinical practice (<5% patients), and mainly in patients where other treatments
are contraindicated. Hence, FOLFIRI, FOLFOX, trifluridine/tipiracil and BSC can be
considered primary comparators. Comparisons to single agent irinotecan and raltitrexed have
been provided as they were listed in the final scope, however, their limited use in clinical
practice means these assessments are unlikely useful for decision making.

B.3.3. Clinical parameters and variables

B.3.3.1. Evidence synthesis

As discussed in Section B.2, evidence to describe the efficacy of NIVO+IPI for the treatment
of previously treated MSI-H mCRC is primarily derived from CheckMate 142, a
non-comparative Phase Il study evaluating nivolumab as monotherapy, in combination with
ipilimumab, or in combination with other agents, for the treatment of metastatic MSI-H CRC.
The efficacy of NIVO+IPI was derived from the cStage arm of the study (see section B.2.3.1).

In order to provide comparative efficacy data for NIVO+IPI versus all relevant comparator
treatments, a series of ITC analyses were undertaken, including:

¢ A MAIC using available covariates correlated with outcome, determined by multivariate
analysis of CheckMate 142 data for OS and PFS (a subset of: region — Europe, age,
sex, race, KRAS mutation, ECOG PS, time from diagnosis to first dose, primary tumour
location — rectum, one prior systemic therapy in metastatic setting).

e A pooled set of outcomes: based on the weighted mean of outcomes reported in the
SLR. In this analysis, survival outcomes are derived from reported median survival
data, and do not include outcomes derived from survival at time points or Kaplan-Meier
data. Further, these outcomes are not combined based on relative measures versus
CheckMate 142 but are instead simply weighted by study size. This limits the number
of calculations, assumptions and inferences required to provide comparisons. Pooling
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of this wide set of available data demonstrated consistency of outcomes between the
SLR and MAIC.

¢ An unadjusted analysis applying evidence from one study for each comparator. These
survival outcomes include data derived from Kaplan-Meier data, median survival and
survival at outcomes, with survival outcomes digitised and extrapolated using
parametric models selected from a range of candidate models fitted to the digitised
data considerate of goodness of fit and clinical plausibility.

It is acknowledged that these analyses have inherent limitations, not least with regard to the
applicability of the patient population from the published literature to the decision problem.
Despite this, the MAIC outcomes can be considered the best available evidence for the
comparators. This comparison is not expected to favour CheckMate 142, which measured
outcomes in an MSI-H specific population, who are expected to have worse prognosis under
comparative therapies. The MAIC data set is used to derive comparator efficacy in the base
case analysis; all alternative clinical inputs are assessed through scenario analysis.

B.3.3.2. Parameterisation of overall survival and progression-free survival

B.3.3.2.1 Nivolumab plus ipilimumab

Clinical data to inform NIVO+IPI PFS and OS can be derived from CheckMate 142. However,
follow-up was substantially less than the maximum time horizon of the model. Therefore,
parametric extrapolation of survival data from the study was required to inform long-term
outcomes, undertaken with reference to the guidance from the NICE Decision Support Unit
(DSU)"2 and Bagust and Beale (2014)'"® within the context of only using single-arm data.

A full description of methods used to undertake parametric extrapolation is provided in
Appendix M. In brief, parametric functions that inform survival curves were developed using
patient-level data from the NIVO+IPI treatment arm of CheckMate 142 based on the February
2019 database lock.

Progression events were based on investigator-assessed outcomes from CheckMate 142 and
were defined as in this study. Death events from CheckMate 142 were used to inform OS
modelling. Parametric survival functions were fitted to the extracted data using the R statistics
environment, including exponential, Weibull, log-logistic, lognormal, Gompertz and
generalised-gamma survival distributions. Additionally, spline models were considered, as
well as semi-parametric models assessing the impact of different split points and subsequent
parametric functions, in line with the approach taken in recent appraisals of immuno-oncology
agents.114. 115

Goodness-of-fit was evaluated using the Akaike and Bayesian Information Criteria (AIC and
BIC, respectively); minimisation of these measures is used to indicate goodness-of-fit whilst
penalising overfitting, so that a smaller value demonstrates a more appropriate fit. In addition
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to assessment of goodness-of-fit statistics, the appropriateness of the parametric
extrapolation was by visual inspection of the fit over the observed period and consideration of
the log cumulative hazard plots.

It is worth noting that while the above methods for validating the extrapolation of progression
and death events are appropriate, they are also necessarily constrained by derivation from
observed data, which is, as previously indicated, limited by the availability of follow-up data.
Therefore, the plausibility of the extrapolation was assessed through consideration of the long-
term hazard profile and the extrapolated mean survival estimates. Additionally, clinical expert
opinion was sought to ensure that the survival extrapolation approach can be considered
appropriate.

Kaplan-Meier plots describing PFS and OS in the NIVO+IPl arm demonstrate a high initial
hazard, particularly for PFS, with a significant number of events occurring immediately after
study entry, perhaps reflecting the poor prognosis in this patient population. This was followed
by a lower hazard in the longer-term in both study arms. Parametric models didn’t adequately
reflect this change in hazard, particularly for PFS. Hence, a semi-parametric approach was
considered appropriate as it reflected the high initial hazard but applied the maximum amount
of data to inform the long-term extrapolation.

Applying Kaplan-Meier data until 6.44 months followed by parametric extrapolation enabled
the initial hazard to be modelled appropriately and captured the high rate of events between
study entry and six months. Switching to parametric extrapolation from 6.44 months used the
maximum number of events to inform long-term extrapolation and describe the lower long-
term hazard. This semi-parametric approach was applied for both PFS and OS.

In order to model PFS for NIVO+IPI, Kaplan-Meier data was applied until 6.44 months followed
by parametric extrapolation using the exponential distribution to provide an appropriate fit.
Similarly, a semi-parametric approach was used for modelling OS, where Kaplan-Meier data
was applied until 6.44 months followed by parametric extrapolation using the log-logistic
distribution. These approaches were deemed appropriate as it provided an adequate fit to the
data.

A full description of methods used to undertake parametric extrapolation is provided in
Appendix M. A summary of survival outcomes following extrapolation is provided in Table 23.

B.3.3.2.1.1. Progression-free survival

Standard parametric functions were assessed, as outlined in Appendix M. However, only the
generalised gamma was capable of approximating the survival function. Even in this case, the
observed fit to the early data was poor, and given the expectation of heterogeneity of response
to immuno-oncology therapies, alternative models capable of representing this population
heterogeneity were sought.
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By contrast, models fitted from 6.44 months, as presented in Figure 26, did not deviate
substantially from the data and provided a relatively close range of survival extrapolations.
Given that the exponential function provided the best goodness of fit statistics in terms of AIC
and BIC, as well as a close fit to the data, this function was applied in the base case analysis.
However, it is acknowledged that the log-logistic provided a similarly close fit, with comparable
long-term extrapolation and fits with hazard progression observed for immune-oncology
therapies in other indications. Hence, use of the exponential function can be considered
conservative.

B.3.3.2.1.2. Overall survival

Of the standard statistical models assessed, only the Gompertz gave a satisfactory fit, as
outlined in Appendix M. Whilst this model form was consistent with the available data, the
statistic model implicitly included an assumption of zero excess hazard through a long period
of extrapolation, and so alternative models were sought.

Models fitted from 6.44 months, as presented in Figure 27, demonstrated similar
characteristics, with the exception of the exponential model, which demonstrated a noticeably
poor fit to the data, in line with the observation that a constant hazard profile is incapable of
representing well the monotonically decreasing hazard in this portion of the data. Similarly,
the Gompertz was excluded from assessment; although goodness-of-fit statistics were
excellent, the model again predicted zero excess hazard in the long-term extrapolation, which
may be implausible. After excluding these models, the log-logistic was applied in the base
case analysis due to its goodness-of-fit statistics and the maintenance of excess hazard into
extrapolation. However, it should be noted that less conservative models provided similar fits
to the observed data, with similar AIC/BIC statistics.

Table 23. Extrapolation of survival outcomes from CheckMate 142 NIVO+IPI

PFS oS
Semi-parametric: Semi-parametric:
Extrapolation method Kaplan-Meier to 6.44 months Kaplan-Meier to 6.44 months
Exponential fitting Log-logistic fitting

Figure 26. CheckMate 142 NIVO+IPI investigator-assessed progression-free survival
extrapolation

Figure 27. CheckMate 142 NIVO+IPI overall survival extrapolation
B.3.3.2.1.3. Clinical rationale and validation of survival extrapolation

Clinicians were consulted regarding their opinion upon the long-term survival and progression-
free survival of patients in this subgroup receiving treatment with NIVO+IPI.' In these
discussions, clinicians expressed an expectation that a large proportion of patients without
progression at 2 years would be surviving at 5 years, and that durable response may be
expected to continue for an indefinite period, with no evidence to suggest that this would be
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less than 5 years, especially in a young population with few comorbidities and lower risk of
immune-related AEs.

The selected extrapolation for OS maintains an excess hazard of death due to disease at all
times, but as a log-logistic model, this decreases to a minimal value above matched general
population mortality in the long term. Other models decrease at a faster rate, with the
Gompertz achieving statistical cure; however, due to the relative immaturity of the survival
data, and the presence of patients alive and in post-progression at the end of follow-up, the
statistical cure rate implied by this model was considered to be optimistic.

The selected extrapolation for PFS maintains a constant hazard through extrapolation, due to
unclear signals within the data regarding hazard progression. Per clinical expert advice, a
decreasing hazard is expected, but models suited for providing this profile did not in general
provide long-term decreasing hazard when fitted to the trial data. The exponential model is
thus considered conservative per expert advice but respects the primacy of the observed trial
data.

Sensitivity analyses were performed using a variety of plausible models for each outcome.

B.3.3.2.1.4. Validation of survival curves applied in the economic evaluation

There are no other studies with which to validate the results for extrapolation of the NIVO+IPI
arm other than the informing trial, CheckMate-142. The extrapolated curves and approaches
were compared to the observed values as much as possible. This method informed selection
of the most appropriate modelling approach and fit as a form of validation. The results for PFS
and OS can be seen in Table 24 and Table 25, respectively.

Overall, the semi-parametric models show less overall variation in the estimates and are closer
to the observed values than the parametric models. This is particularly important with
reference to the median values as there are more events initially and these incur cost which
need to be well represented in cost-effectiveness analysis.

Further, the identified extrapolations provide a plausible combined model of NIVO+IPI in the
treatment of MSI-H/AMMR mCRC. As depicted in Figure 28, PFS and time on treatment do
not approach the Kaplan-Meier data or extrapolations for OS. By contrast, PFS and time on
treatment show two overlap periods, where patients may continue treatment beyond
progression or may discontinue treatment ahead of progression.
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Table 24. Observed and predicted estimates of progression-free survival

Observed | Parametric ST . Observed | Parametric Y . Observed | Parametric Semi- .
Distribution parametric parametric parametric
Survival at 6-Months Survival at 1-Year Survival at 2-Years
Exponential 87.0% 75.4% 79.4% 71.7% 63.3% 63.4%
Generalised Gamma 76.8% 75.6% 70.7% 72.5% 62.5% 63.8%
Gompertz - 79.3% 75.6% - 71.6% 73.0% 61.6% 64.8%
Log-Logistic 79.6% 75.7% 73.0% 72.4% 62.2% 63.7%
Log-Normal 79.0% 75.7% 72.5% 71.8% 62.2% 63.2%
Weibull 80.6% 75.6% 74.2% 72.5% 63.0% 63.7%
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Table 25. Observed and predicted estimates of overall survival

Observed | Parametric ST . Observed | Parametric Y . Observed | Parametric Semi- .
Distribution parametric parametric parametric
Survival at 6-Months Survival at 1-Year Survival at 2-Years
Exponential 93.7% 89.3% 89.7% 86.3% 80.6% 79.3%
Generalised Gamma 89.9% 88.4% 85.8% 84.3% 78.8% 78.0%
Gompertz - 89.7% 88.9% - 85.1% 84.3% 78.1% 77.3%
Log-Logistic 90.6% 88.4% 86.7% 84.3% 79.2% 78.0%
Log-Normal 90.1% 88.4% 86.1% 83.8% 78.9% 77.7%
Weibull 90.8% 88.4% 87.0% 84.8% 79.6% 78.1%
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Figure 28. Comparison of OS, PFS and time on treatment extrapolations from CheckMate 142
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B.3.3.2.2 Comparators

In order to provide an unbiased assessment of the efficacy of standard of care, the base case
analysis applies comparator efficacy derived from performing a MAIC analysis on studies
identified from the SLR (Section B.2.9.1 and Appendix D).

By design, the MAIC described in Section B.2.9.2 provides a mean survival estimate as the
primary output. As mean survival is the same as the area under the survival curve, changing
the parametric fit does not impact the mean survival outcomes: the extrapolations must vary
to fit the same mean survival output provided by the MAIC. Hence, in order to apply this MAIC-
derived mean survival in the economic model, there are two potential methods for modelling
the MAIC output: make a simple assumption of constant hazard (exponential fit) or make a
more complex assumption around the hazard profile. As there is no available evidence to
inform the hazard profile, it is assumed that the hazards remain constant, in line with Bagust
and Beale (2014) rationale that this should be the default parametric function unless otherwise
indicated."?

It is acknowledged that the assumption of constant hazards will have a minor impact on cost-
effectiveness model outcomes, as the proportion of patients alive at each time may differ from
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the true survival distribution, though the area under the curve and thus overall time alive, pre
and post progression is enforced to be that of the outcome of the MAIC. This has an impact
firstly upon analyses at less than lifetime horizon, where the full area under the curve is not
evaluated, and secondly as a result of the discounting rate. This latter impact is due to the fact
that the exponential demonstrates less skew than the maijority of survival distributions, thus
more of the area under the curve is closer to model start and the reference time for discounting,
so both costs and utilities are accrued at a lower discount rate than in a distribution with a
longer “tail”. This impact is minor, and extensive scenario analyses have been undertaken by
looking at different clinical effectiveness data sources, which will have a greater impact of the
hazard profile on comparator efficacy where mean survival remains the same.

Inputs describing the exponential survival function for comparators are provided in Table 26.

Table 26. Parameters describing exponential extrapolation of profession-free and overall
survival for comparators

Comparator MAIC evidence source Mean PFS (months) Mean OS (months)
BSC RECOURSE/EURS®' 21 7.6
FOLFIRI VELOUR® 6.3 15.3
FOLFOX CONFIRM2% 4.5 15.6
Irinotecan PICCOLO% 6.7 15.4
Raltitrexed Ugidos et al®’ 8.6 20.4
Trifluridine-tipiracil RECOURSE/EURS®' 4.2 10.9

BSC: best supportive care; OS: overall survival; PFS: progression-free survival.

Exponential survival equation takes the form: S(t) = exp(-lambda*t)

B.3.3.2.3 All-cause mortality

Individuals randomised into clinical trials are likely to be slightly younger and healthier than
the overall CRC patient population in the UK. A total of 81/119 (68%) patients in the NIVO+IPI
arm of the CheckMate 142 were under the age of 65 years, with a median age of 58.0 years,83
increasing the likelihood that most deaths observed over the trial period were cancer-related.

Therefore, the model includes age and gender-adjusted mortality based on information from
UK life tables,'"® described in Table 27. These values are included in every cycle in addition
to the disease-related mortality values and are applied multiplicatively. While some form of
double counting occurs, this effect applies equally to all comparators and is likely to have a
minimal impact on predicted survival (and hence cost-effectiveness).

Table 27. Excerpt from England and Wales life tables'®

Age Probability of mortality*

Males Females
50 0.003379 0.002169
51 0.003606 0.002358
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52 0.003907 0.002557
53 0.004125 0.002697
54 0.004478 0.002914
55 0.004760 0.003194
95 0.261012 0.228210
96 0.286714 0.250765
97 0.304113 0.267058
98 0.325892 0.291260
99 0.369540 0.309526
100 0.384386 0.343363
*Defined as the probability that a person aged x exact will die before reaching the age (x+1)

B.3.3.3. Therapy effects

B.3.3.3.1 Treatment discontinuation

The economic model incorporates a time on treatment curve (described in Section B.3.3.3.1.2)
to inform the proportion of patients discontinuing treatment due to progression and AEs.
Additionally, the economic model includes discontinuation due to maximal treatment benefit
(described in Section B.3.3.3.1.3). The timing of these discontinuations was assumed to
impact on the incidence of AEs, treatment costs and resource use.

B.3.3.3.1.1. Subsequent therapies

Following discontinuation, patients receive a subsequent therapy, outlined in Table 28. As a
simplifying assumption, it is assumed that all patients receive BSC as subsequent therapy in
the base case. As a scenario analysis, it is assumed that patients receiving NIVO+IPI,
FOLFIRI or FOLFOX may receive trifluridine-tipiracil as a subsequent therapy, followed by
BSC.

Table 28. Subsequent therapy applied in model

Base case analysis Scenario analysis
Treatment arm (pre-progression and post- (pre-progression and post-
progression) progression)
NIVO+IPI BSC Trifluridine-tipiracil , then BSC
BSC BSC -
FOLFIRI BSC Trifluridine-tipiracil , then BSC
FOLFOX BSC Trifluridine-tipiracil , then BSC
Irinotecan BSC -
Raltitrexed BSC -
Trifluridine-tipiracil BSC -
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IPI: ipilimumab; NIVO: nivolumab

B.3.3.3.1.2. Time on treatment
B.3.3.3.1.2.1. Nivolumab plus ipilimumab

A full description of extrapolation of discontinuation events is provided in Appendix M. In brief,
patient-level data were obtained describing discontinuation due to progression, study drug
toxicity, AEs unrelated to study therapy and withdrawal of patient consent.

Data informing this extrapolation were derived from the NIVO+IPI arm of CheckMate 142. In
line with the survival analysis outlined in Section B.3.3.2.1, appropriateness of the
extrapolation was evaluated by visual inspection of the fit, consideration of the log-cumulative
hazard profile and minimisation of goodness-of-fit statistics (AIC and BIC). Based on this
approach, a semi-parametric approach was considered to be most appropriate for modelling
time on treatment, where Kaplan-Meier data was applied until 6.44 months followed by
parametric extrapolation using the log-logistic distribution. Whilst the exponential distribution
also provided an adequate fit, the log-logistic distribution provided less deviation from the
Kaplan-Meier at 24 months for the base-case, which modelled discontinuation due to
maximum clinical benefit, and also provided a long tail, representative of continued treatment
post-progression.

Inputs are summarised Figure 29.

Figure 29. Time on treatment: CheckMate 142 NIVO+IPI — parametric extrapolations

B.3.3.3.1.2.2. Comparators

Comparator time on treatment has been derived from the published literature. Median
estimates, outlined in Table 29, were applied in the economic model.
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Table 29. Comparator time on treatment

Median time on treatment Source

BSC* 6.76 weeks RECOURSE'"
FOLFIRI 8 cycles VELOUR®
FOLFOX 4.3 months CONFIRM 2%
Irinotecan 4 cycles PICCOLO"8
Raltitrexed 3 cycles Ugidos 2019%7
Trifluridine-tipiracil* 12.65 weeks RECOURSE"”
*mean time on treatment

B.3.3.3.1.3. Discontinuation due to maximal clinical benefit

The SmPC for nivolumab and ipilimumab specifies that treatment should be continued as long
as clinical benefit is observed or until treatment is no longer tolerated by the patient."® In terms
of immunotherapies, this means that treatment may be discontinued in patients with limited
clinical benefit.

Although no formal stopping rule was applied during CheckMate 142, clinicians and patients
are aware that a stopping rule at two years is frequently applied for immunotherapies, and
nivolumab specifically. In support of this, clinical experts consulted noted the use of a
nivolumab stopping rule in other indications and considered it clinical practice in the treatment
of mCRC, currently part of the Covid interim fund." Further, evidence in support of a two-year
stopping rule is currently being derived in the form of CheckMate 8HW, where a stopping rule
was included in the protocol, and in CheckMate 142, where a protocol amendment in Feb
2019 included an optional stopping point. Hence, it is plausible that clinicians may informally
apply this stopping rule in clinical practice, where patients have reached maximum clinical
benefit.

During the undertaking of TA483'20 and TA484'2', the NICE Appraisal Committee noted that
a 2-year stopping rule was not included in the pivotal trial or described in the SmPC and so
queried whether clinicians would follow a stopping rule, especially if the patient was still
benefiting from the treatment. When discussing the stopping rule, the committee noted
comments on the second ACD that a two-year stopping rule is acceptable to both patients and
clinicians and would be implementable.?°

Given this evidence, it is considered appropriate to apply a stopping rule in the base case
analysis. Patients still receiving treatment at two years are assumed to discontinue NIVO+IPI
treatment and receive no further cost until progression. A scenario analysis is explored
whereby no stopping rule is applied.

B.3.3.3.2 Adverse events

Treatment-related AEs are an inevitable consequence of any intervention, and these events
are applied in the model, affecting the costs accrued by patients on each intervention.
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AEs were selected on the basis of relevance to NIVO+IPI treatment. Grade 3-4 treatment-
related AEs from CheckMate 142 were assessed if occurring in more than two patients, as
outlined in Table 30. After exclusion of the most common AEs (transaminases increased;
lipase increased) due to low cost profile, there were six AEs that occurred in at least three
patients; all six were applied in the economic model. Of the remaining 11 AEs, four were
identified for inclusion based on high cost per event.

Events are applied as a cost on initiation of treatment. It is assumed that AE disutilities are
reflected by on treatment utility values.

Table 30. Rationale for adverse events in the economic model

Adverse event Proportion of patients Rationale for exclusion from
experiencing in NIVO+IPl arm economic model

] [ ] Low cost profile

I [ ] Low cost profile

[ [ | Include

I [ ] Include

[ [ | Include

[ [ ] Include

I [ ] Include

[ ] [ | Include

I [ ] Include

] [ ] Low incidence and lower cost

] [ ] Include

[ [ | Low incidence and lower cost

[ ] [ ] Low incidence and lower cost

[ [ | Low incidence and lower cost

[ [ ] Low incidence and lower cost

I [ ] Low incidence and lower cost

I [ | Include

] [ ] Include

[ [ | Low incidence and lower cost

Subset of AEs that were grade 3-4 treatment-related events occurring in at least 2 patients
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Table 31. Grade 3-4 treatment-related adverse events applied in the economic model

NIVO+IPI BSC FOLFIRI FOLFOX Irinotecan Raltitrexed Trifluridine-tipiracil
CHECKMATE RECOURSE'" VELOUR®* CONFIRM 2%+ PICCOLO'™ | Ugidos 2019% RECOURSE'"”
142

N 119 265 605 420 218 NR 533

Colitis [ ] NR NR NR NR NR NR

Diarrhoea I 0 7.80% (1.09%) 35 (8.33% 42 (19.27% NR 12 (2.25% [0.64%])
[1.35%]) [2.67%])

Anaemia [ ] 5(1.89% [0.84%]) | 4.30% (0.82%) NR 3 (1.38% [0.79%)]) NR 65 (12.20% [1.42%])

Fatigue [ ] 5 (1.89% [0.84%]) NR 31 (7.38% 24 (11.01% NR 11 (2.06% [0.62%])
[1.28%]) [2.12%])

Hepatitis I NR NR NR NR NR NR

Rash | NR NR NR NR NR NR

Thrombocytopenia [ ] 1(0.38% [0.38%]) | 1.60% (0.51%) 17 (4.05% 0 (0%) NR 9 (1.69% [0.56%])
[0.96%])

Acute kidney injury | NR NR NR NR NR NR

Dyspnoea | NR NR NR NR NR NR

Hypophysitis [ ] NR NR NR NR NR NR

* AE causality not reported

NR: Not reported so assumed to be zero
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B.3.4. Measurement and valuation of health effects

B.3.4.1. Health-related quality of life studies

In line with the NICE Guide to the methods of technology appraisal 2013""", an SLR was
conducted to identify health-related quality-of-life studies for the treatment of mCRC. In brief,
electronic database searches (MEDLINE, Embase and grey literature) were conducted in
January 2017, and subsequently updated in August 2020 (Figure 30). Full details of the
process and methods to identify and select the relevant health-related quality-of-life evidence
are summarised in Appendix H.
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[ January 2017 ] [ January 2017 to July 2020 ]

Records identified through Records identified through grey

Figure 30. PRISMA diagram illustrating the study selection process for identifying health-related quality-of-life studies for
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B.3.4.2. Health-related quality of life data from clinical trials

CheckMate 142 included assessment of health-related quality of life during the study, which
can be used to derive utilities for scenario analysis. EQ-5D-3L was assessed prior to first dose
of study treatment and every 6 weeks thereafter.83 Following discontinuation of therapy,
patients were assessed at two subsequent visits: 35+7 days after last dose; and 8017 days
after first visit.

In the NIVO+IPI arm, 119 patients were assessed, of which 117 patients had patient-reported
outcome data and 107 patients had both baseline and post-baseline outcomes. Completed
questionnaires were sourced from the February 2019 database lock for the overall population
of CheckMate 142. Full patient-reported outcomes are reported in Section B.2.6.1.2, with a
summary in Table 32.

Table 32. Summary of patient-reported outcome data from CheckMate 142 NIVO+IPI at baseline

NIVO+IPI
EORTC QLQ-C30 global health status 63.7 (19.2)
EQ-5D-3L VAS 63.5 (24.0)
EQ-5D-3L Utility Index UK 0.714 (0.230)

As data were limited for patients who had discontinued treatment or experienced a progression
event, an additional analysis was conducted assessing utility in patients receiving NIVO+IP!I
prior to discontinuation. Each EQ-5D-3L questionnaire was converted to utility using the UK
EQ-5D-3L tariff and stratified by date of treatment discontinuation. If the questionnaire was
prior to treatment discontinuation, it informed the on-treatment utility. Further details are
available within Appendix N.

The mean on-treatment utility value was || (SE: [Jl}). This can be considered higher than
the utility values observed from the published literature (0.74 pre-progression;'?? 0.768 pre-
progression'?3). Further, this is comparable with general population utility value (0.842).
However, this is broadly equivalent to utility values observed from other nivolumab
indications,'?!- 124128 indicating that this utility gain is due to the improvement in symptom
burden available from NIVO+IPI.

This mean on-treatment utility value for NIVO+IPI includes measurements from patients who
had clinically progressed but remained in receipt of the investigational therapy due to clinician
discretion. As this discretion was provided if the clinician believed that there was clinical benefit
to continuing treatment, these patients were thus expected to have a relatively high utility
compared to other progressed patients, and it is consistent that though in a progressed state,
they should receive the mean utility measured in their “on treatment” state.
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B.3.4.3. Mapping

EQ-5D-3L was collected alongside CheckMate 142; therefore, no mapping algorithms were
used between patient-reported outcomes and EQ-5D to derive utilities.

B.3.4.4. Adverse reactions

It is assumed that AE disultilities are reflected by on treatment utility values. Hence, no further
disutilities are applied.

B.3.4.5. Health-related quality of life data used in the cost-effectiveness
analysis

The health utility of patients is dependent upon their disease state and so consequently, during
each cycle, patients are assigned the health utility value equivalent to their current disease
state. Age-dependent quality of life decrements are applied to patients relative to their age at
model initiation, with decrements based on the estimated health utility of the general UK
population; a smoothed fit to categorical quality of life decrement estimates, using the forecast
function from Microsoft Excel, was utilised within the model.'?® The age-dependent decrement
is calculated as in the following equation:

UD = HUy - HU;

where: UD = Utility decrement; HU, = Health utility at baseline; and HU; = Health utility at time
t.

B.3.4.5.1 Rationale for application of treatment-specific CheckMate

142 values in economic evaluation

Pre- and post-progression utility in the comparator arm is derived from the CORRECT study, 22
as this is a recent study reporting evidence in a relevant mCRC population. Further, utility
values are comparable with that applied in previous NICE HTAs, included TA242, TA307 and
TA405. Hence, these utilities can be considered representative for comparator therapies.

Data from CheckMate 142 have been applied to describe utility for patients who are continuing
to receive initial NIVO+IPI treatment in the economic evaluation. This approach should be
considered consistent with the NICE reference case, as it reflects the trial evidence. However,
due to a lack of adequate trial data to yield a post-progression utility, following discontinuation
of NIVO+IPI, patients in the NIVO+IPI treatment arm receive values from the CORRECT study
(i.e. equivalent to standard of care).

Improved utility can be expected in patients receiving NIVO+IPI. Immunotherapies have a
different mechanism of action than conventional anti-cancer therapies and enable the patient’s
own immune system to directly destroy cancer cells (in the same way that it would any other
“foreign” cell), resulting in destruction of the tumour through pre-existing, intrinsic processes.
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There are substantial clinical benefits for NIVO+IPI over comparators in previously treated
MSI-H/dMMR mCRC that may be driving differences in utility. In particular, patients in the
NIVO+IPI arm have improved PFS and OS. As utility in oncology is typically a function of time
to death or time to progression, improved survival rates are a key component in postponing
quality of life decrements.30-134115 Significantly, observed CheckMate 142 data demonstrate
that there is a large pre-progression and post-progression survival benefit compared with
comparators, supporting the impact of NIVO+IPl on quality of life. Further, the utility
improvements for NIVO+IPI reflect the safety profile compared with chemotherapy.

The utility values observed during CheckMate 142 are broadly equivalent to utility values
observed from other nivolumab and ipilimumab indications, 21 124-126. 128, 135 jndicating that this
utility gain may be due to the novel mechanism of action. In addition, it is of note that pre- and
post-progression utility estimates for comparator treatments were different from those
estimated for nivolumab, consistent with the application of NIVO+IPI-specific utilities in this
submission. As such, an assumption of treatment-specific utilities in the on-treatment phase
only may be considered conservative.

Table 33: Summary of utility values observed for previous nivolumab or NIVO+IPI indications

Utilit timat:
Indication Health state Instrument - ility estimate (mean) Source study
Nivolumab | Comparator?
Progression-free EQ-5D 0.80 0.76 CheckMate
Renal cell Progressed state 0.73 0.70 025128
carcinoma Progression-free* EQ-5D-3L 0.793 0.751 CheckMate
Progressed state* 0.719 0.699 214136
Progression-free 0.74 0.69 CheckMate
SCCHN EQ-5D-3L
Progressed state Q 0.66 0.56 141121
Pre-progression 0.7892 0.6963 CheckMate
Mel EQ-5D-3L
elanoma Post-progression Q-8D-3 0.7548 0.6565 066'%
AComparator treatments: RCC: everolimus; SCCHN: investigator's choice; melanoma: DTIC in CA209-066 and
investigator's choice in CA209-037
* indicates trials investigating NIVO+IPI
SCCHN: squamous cell carcinoma of the head and neck

B.3.4.5.2 Summary of health-related quality of life data applied in the

economic model

Table 34 summarised the health-related quality of life values applied in the economic model.

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 114
of 189



Table 34. Summary of utility values for cost-effectiveness analysis

Comparator State Utility value Source
mean (SE)
NIVO+IPI On treatment [ CheckMate 142
Off treatment 0.69 (0.07) CORRECT"2
Comparators Pre-progression 0.75 (0.08) CORRECT"?2
Post-progression 0.69 (0.07)
SE: standard error

B.3.5. Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1. Intervention and comparators’ costs and resource use

B.3.5.1.1 Nivolumab plus ipilimumab costs

The costs of nivolumab, including drug procurement and administration, are applied each
cycle, based on acquisition costs detailed in Table 35.

Table 35. Nivolumab dosing and acquisition cost
Dosing 3mg/kg by intravenous infusion over 30 mins every 3 weeks for 4 doses and then
240mg every 2 weeks thereafter

Dose per cycle 240 mg (221.1 mg assuming body weight 73.7 kg* and wastage of remainder of
vial)

Cost (excluding PAS) 10mg/ml concentration for solution for infusion in vial, 4ml=£439.00;
10mI=£1,097.00; 24mi=£2,633.00

Cost per cycle £2,633.00 (assuming wastage of remainder of vial).

Administration costs for | £241.06 (derived from costs detailed in Table 40), based on ERG comments from

nivolumab only previous nivolumab appraisal.’?' Where patients receive nivolumab and
ipilimumab on the same day, patients receive only the administration cost in Table
36

Total £2,633.00 per treatment cycle (applied every 3 weeks for 4 cycles)

£2,874.06 per treatment cycle (applied every 2 weeks from week 13)
*Source: CheckMate 142 PLD [data on file]

The costs of ipilimumab, including drug procurement and administration, are applied each
cycle, based on acquisition costs detailed in Table 36.
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Table 36. Ipilimumab dosing and acquisition cost

Dosing 1mg/kg by intravenous infusion over 90 mins every 3 weeks for 4 doses

Dose per cycle 100 mg (73.7 mg assuming body weight 73.7 kg* and wastage of remainder of
vial)

Cost (excluding PAS) 5mg/ml conc for soln for inf in vial, 10mI=£3,750.00; 40mI=£15,000.00

Cost per cycle £7,500.00 (assuming wastage of remainder of vial)

Administration costs for | £370.68 (derived from costs detailed in Table 40). Where patients receive

nivolumab plus | nivolumab and ipilimumab on the same day, patients receive only this

ipilimumab administration cost.

Total £7,870.68 per treatment cycle (applied every 3 weeks for 4 cycles)

* Source: CheckMate 142 PLD [data on file]

B.3.5.1.1.1. Proportion of patients receiving doses

The model utilises the application of a treatment cost adjustment based on the proportion of
patients receiving a dose during CheckMate 142. The proportion is determined by a ratio of
the actual doses received by the expected doses received, as presented in Table 37.

Table 37. Proportion of patients receiving doses in patients receiving nivolumab and
ipilimumab

Treatment Proportion of patients receiving doses
Nivolumab plus ipilimumab 93.5%
Nivolumab (from cycle 4) 96.1%

B.3.5.1.1.2. Patient Access Scheme

A Patient Access Scheme (PAS) has applied, comprising a discount of. from the nivolumab
list price and - from the ipilimumab list price. In order to best replicate the true economic
impact of a positive recommendation for nivolumab and ipilimumab, the economic evaluation
presented in this submission applies the PAS in the base case analysis.

Table 38. Acquisition cost of nivolumab following application of PAS

Cost per cycle
24 ml vial
Cycle 1-4 Cycle 5+
No PAS £2,633.00 £2,633.00 £2,874.06
PAS I . I
PAS: patient access scheme

Table 39. Acquisition cost of ipilimumab following application of PAS

10 ml vial Cost per cycle
No PAS £7,500.00 £7,870.68
PAS I I
PAS: patient access scheme
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B.3.5.1.2 Administration costs

The costs of administration for NIVO+IPI and comparators are detailed in Table 40.

Table 40. Administration costs for nivolumab and comparators

Cost

Component NHS cost collection data 2018-2019 code'®’ (weighted

average)
Deliver Simple Parenteral | Weighted average of SB12Z codes (DCRDN: Daycase £241 06
Chemotherapy at First Attendance | and Regular Day/Night; OP: Outpatient; Oth: Other) '
!I)ehver Complex Chemotheljapy, Weighted average of SB14Z codes (DCRDN: Daycase
including ~ Prolonged Infusional and Regular Day/Night; OP: Outpatient; Oth: Other) £370.68
Treatment, at First Attendance ’ ' ’ '
Deliver Exclusively Oral | Weighted average of SB11Z codes (DCRDN: Daycase £195.44
Chemotherapy and Regular Day/Night; OP: Outpatient; Oth: Other) '

B.3.5.1.3 Comparators

Costs of comparator treatments are based on the costs required for each of the components:

o Chemotherapy costs
e Administration costs

o Subsequent therapy costs (composition detailed in section B.3.5.1.4)

For each component, the intervention cost, comprising acquisition cost, administration cost
and BSC cost, was calculated on a per cycle basis. This was subsequently converted to a
weekly cost over the course of each regimen (Table 41).
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Table 41. Comparator costs per cycle
Cost .
Regimen | Components Dosing instructions Acquisition cost Dose per CINT | (SESH T I ICycIeh
dose cost treatment cycle | lengt!
BSC Assumed equivalent NA NA NA NA £0 NA
between treatments arms
35 mg/m?/dose
administered orally twice
daily on Days 1 to 5 and
Days 8 to 12 of each 28- 15Tg/6.14mg tablets,
Trifluridine/ day cycle as long as 28;3?05068060 £195.44 28
L i3g benefit is observed or 5 A0, 3 x 20mg/8.19mg tablets £100.00 | per £2,195.44
tipiracil until unacceptable toxicit 20mg/8.19mg tablets, cycle days
oocure e Y| 20=£666.67; y
= 139
Dosage for 1.79 m? body 60=£2,000.00
surface area is 60 mg
twice daily'3®
350 mg/m? administered 20mg/ml concentrate for
as an intravenous infusion | solution for infusion in 1% 2 mivial. 1 x 5 ml vial £241.06 21
Irinotecan monotherapy over a 30- 90 minute vial, 2ml=£3.23; 1% 25 ml via,nl | £24.58 per £265.64 davs
period every three 5mI=£4.57; 15mlI=£11.76; cycle y
weeks'40 25mlI=£16.78"41
25mg/ml concentrate for
solution for injection in
vial, 10 x 20mI=£66.00;
Fluorouracil 100mI=£2.84
400 mg/m? bolus on day 1 | 50mg/ml concentrate for 1 x 1,000mg/20ml vial £1.13 £392.77 for
(bolus) - LT
solution for injection in £370.68 | Cycle 1 14
FOLFIRI vial, 10mI=£0.96; per d
20ml=£1.13; 50mI=£1.88; cycle | £395.40 per ays
100mI=£4.82"4 remaining cycle
25mg/ml concentrate for
Fluorouracil (IV) 2,400 mg/m# infusion over | solution for injection in 2 x 2,500mg/50ml vial £3.76

46 hours

vial, 10 x 20mI=£66.00;
100mI=£2.84
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Regimen

Components

Dosing instructions

Acquisition cost

Dose

Cost
per
dose

Admin
cost

Cost per
treatment cycle

Cycle
length

50mg/ml concentrate for
solution for injection in
vial, 10mI=£0.96;
20mI=£1.13; 50mI=£1.88;
100ml=£4.82"4

Folinic acid

200 mg/m? infusion

10mg/ml solution for
injection, al=£4.50; 10 x
5ml vial=£14.66; 10ml
vial=£2.23; 10 x 10ml
vial=£5.97; 30ml
vial=£9.97; 35ml vial
=£5.96; 10 x 35ml
vial=£54.96.
7.5mg/ml solution for
injection, 5 x 2ml
amp=£35.32"41

1 x 10 x 10ml vial

£5.97

Irinotecan

180 mg/m? intravenous
infusion

20mg/ml concentrate for
solution for infusion in
vial, 2mI=£3.23;
5ml=£4.57; 15mI=£11.76;
25ml=£16.78'41

1x2 mlvial, 1 x 15 ml vial

£14.99

FOLFOX

Fluorouracil
(bolus)

400 mg/m? bolus on day 1

25mg/ml concentrate for
solution for injection in
vial, 10 x 20mI=£66.00;
100mI=£2.84

50mg/ml concentrate for
solution for injection in
vial, 10mI=£0.96;
20ml=£1.13; 50mI=£1.88;
100ml=£4.82"41

1 x 1,000mg/20ml vial

£1.13

Fluorouracil (IV)

2,400 mg/m? infusion over
46 hours

25mg/ml concentrate for
solution for injection in
vial, 10 x 20mI=£66.00;
100mI=£2.84

2 x 2,500mg/50ml vial

£3.76

£383.13
per
cycle

£395.12 for
Cycle 1

£397.75 per
remaining cycle

14
days
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Cost

Regimen | Components Dosing instructions Acquisition cost Dose per
dose

Admin | Cost per Cycle
cost treatment cycle | length

50mg/ml concentrate for
solution for injection in
vial, 10mI=£0.96;
20mI=£1.13; 50mI=£1.88;
100ml=£4.82"4

10mg/ml solution for
injection, al=£4.50; 10 x
5ml vial=£14.66; 10mi
vial=£2.23; 10 x 10ml
vial=£5.97; 30ml

Folinic acid 200 mg/m? infusion vial=£9.97; 35ml vial 1 x 10 x 10ml vial £5.97
=£5.96; 10 x 35ml
vial=£54.96.

7.5mg/ml solution for
injection, 5 x 2ml
amp=£35.32"41

5mg/ml solution for
infusion in vial,
10mI=£7.19; 20mI=£8.67,
40ml= £18.78. 41

Oxaliplatin 100 mg/m? infusion 2 x 40 ml vial £17.34

£241.06
3 x 2mg powder £446.25 | per £687.31
cycle

21
days

Max. 3mg/ m? IV infusion 2mg powder for solution=

Raltitrexed over 15 minutes £148.751%°

BSC: best supportive care; FOLFIRI: 5-fluorouracil, folinic acid, irinotecan; FOLFOX: 5-fluorouracil, folinic acid, oxaliplatin; IV: intravenous therapy; NA: not appropriate; SLR: systematic literature review; SPC: Summary
of Product Characteristics

Dosing based on 1.78 m? body surface area and 73.7 kg weight.

Trifluridine-tipiracil , irinotecan and capecitabine dosing based on SPC'3 '40. 142, FOLFIRI and FOLFOX regimen component dosing based on most frequent reported in SLR; FOLFIRI and FOLFOX assumed to incur
complex chemotherapy cost; irinotecan monotherapy infusion assumed to incur administration cost equivalent to nivolumab monotherapy cost.
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B.3.5.1.4 Subsequent therapy

The model incorporates treatment switching due to progression and discontinuation. Patients
on NIVO+IPI and comparators are switched to subsequent treatment following
discontinuation, while patients in the BSC arm remain on BSC until death. Subsequent
therapies applied in the model are outlined in Table 42. The cost of subsequent therapy has
been derived from that applied in TA405.2

As of the February 2019 database lock, - of patients went on to receive non-study anti-
tumour treatments following discontinuation of the study treatment.8” Only [} of patients
received subsequent systemic therapy. However, subsequent cancer therapy is plausible in
UK clinical practice, although it should be noted that composition may not be comparable to
CheckMate 142. In particular, EGFR inhibitors, VEGF inhibitors and regorafenib are not
available in NHS England for previously treated mCRC patients. However, given the small
patient numbers this is unlikely to impact on trial outcomes and is therefore does not form part
of the base case.

Table 42. CheckMate 142: subsequent cancer therapy (February 2019 database lock)®’
Overall population
(n=119)
n (%)

Patients who discontinue treatment

Patients with subsequent therapy

Radiotherapy

Surgery

Systemic therapy

Oxaliplatin

Irinotecan

5-FU (fluorouracil, capecitabine)
VEGF inhibitors
EGFR inhibitors

Regorafenib

Trifluridine-tipiracil

Investigational anti-cancer therapies
Other

Nivolumab

FLUR/LEUCO/OXAL

Lapatinib

Trametinib

Trastuzumab

Calcium levofolinate

Folinic acid

Leucovorin

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 121
of 189



Patients may receive more than one therapy

To account for the costs of post-progression treatment, analysis was presented in the base
case using RECOURSE trial data to provide an estimate of the average cost of post-
progression treatment per patient.? No details were provided around the composition of this
therapy, and only average total costs were available. The average cost of post-progression
therapy is presented in Table 43. This cost is applied as a one-time cost for patients upon
progression.

Table 43. Cost of subsequent therapy as reported in TA405

Recourse (2014-2015 Inflated to 2018-2019
costs)? costs

Average cost of post-progression therapy £1,528.00 £1,621.21 (£324.24)

SE assumed to be 20% of mean value
Inflation factor of 1.061143

B.3.5.2. Health-state unit costs and resource use

Resource use estimates for the pre- and post-progression state were derived from those
applied during the NICE appraisal of trifluridine-tipiracil,> summarised in Table 44, with the
components of resource use listed in Table 45. Within the base case analysis, it was assumed
that this resource use would apply throughout the treatment period for both NIVO+IPI and
comparators. End of life costs are detailed in Table 46, and were applied as a one-time cost
in the cycle prior to death.

Table 44. Monthly health state resource use and costs.

. Pre-progression® Post-progression*
Component Unit cost ) T Cost(SE) | Use | Cost (SE)
Medical oncologist outpatient consultation £197.70 0 £197.70 0 £0.00
GP home consultation £102.79 0 £0.00 0.25 £25.70
Community nurse specialist visit £46.00 0 £0.00 1 £47.00
Health home visitor £46.68 0.25 £11.67 1 £46.68
District nurse visit £46.00 0 £0.00 1 £47.00
GP surgery visit £39.00 0 £0.00 1 £39.00
Sum £11.67 (£2.33) £203.38 (£40.68)
GP: general practitioner; SE: standard error.
* In line with TA4052, SE assumed to be 20% of mean value
t It is assumed that only BSC patients incur one Medical oncologist outpatient consultation, in line with TA405. All
other patients would be seen by clinicians during their regularly scheduled administration visit.
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Table 45. Resource unit cost sources

Resource

Unit cost source

Medical oncologist outpatient
consultation

Weighted average of consultant led, medical oncology codes WF01A,
WF01B, WF01C and WF01D from NHS Cost Collection 2018-19'%7

GP home consultation

GP out of surgery cost (£95.00) Table 10.8b, out of surgery visit lasting
23.4 minutes, PSSRU 20134 inflated from 2012/13 to 2018/19 using
inflation factor 1.082.143

Community nurse specialist visit

Cost per working hour of band 6 nurse (£46.00), PSSRU 2019.743

Health home visitor

Cost per hour for health visitor (£44.00) from PSSRU 2015 inflated
from 2014/15 to 2018/19 using inflation factor 1.061'6.

District nurse visit

Cost per working hour of band 6 nurse (£46.00), PSSRU 2019.143

GP surgery visit

Cost per surgery consultation £39.00) lasting 9.22 minutes, PSSRU
2019.

Table 46. End of life costs

Round 2015 (2013-2014 costs)'#’ Inflated to 2018-2019 costs
Mean Lower 95% CI Upper 95% CI Mean SE
Health care | £4,854.00 £143.00 £14,485.00 £5,194.53 £3,841.70
Social care | £1,489.00 £44.00 £5,350.00 £1,593.46 £1,448.56
Total £6,343.00 £6,787.99 £4,105.73

Inflation factor of 1.061143

ClI: confidence interval; SE: standard error.
Standard errors or reported costs from Round 201547 estimated from 95% confidence intervals. Standard error

for the total estimated using the formula SE;,.q; = \/SE,fealth +SEZ il

B.3.5.3. Adverse reaction unit costs and resource use

In order to provide an assessment of the costs associated with AEs, costs were sourced from
recent NICE appraisals where possible, where costs were agreed with the ERG, and inflated
to 2018-2019 costs. ' These costs are summarised in Table 47.
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Table 47. Adverse event costs

Adverse event Costs SE Source
Anaemia* £855.05 £171.01 TA405%

National Cost Collection 2018/19. Total
Diarrhoea £167.24 £33.45 outpatient attendance, service code 300

for general medicine'¥”

Copley-Merriman et al. (2018). Average
of inpatient and outpatient costs'48

National Cost Collection 2018/19. Total

Fatigue £167.24 £33.45 outpatient attendance, service code 300
for general medicine'3’

Dyspnoea* £781.21 £156.24

Copley-Merriman et al. (2018). Inpatient
and outpatient costs '8

National Cost Collection 2018/19. Total
Hepatitis £1,702.94 £340.59 HRGs, currency codes GC17A —
GC17K'¥7

National Cost Collection 2018/19. Total
Acute kidney injury £1,809.80 £361.96 HRGs, currency codes LAO7H —
LAQ7P1'37

National Cost Collection 2018/19. Total
Rash £167.24 £33.45 outpatient attendance, service code 300
for general medicine'3”

National Cost Collection 2018/19. Total

Thrombocytopenia £674.07 £134.81 HRGs, currency codes SA12G —
SA12K'37

Copley-Merriman et al. (2018). Average
of inpatient and outpatient costs'4®

Colitis™ £3,034.96 £606.99

Hypopysitis* £1,427.59 £285.52

*costs inflated from 2014 costs using inflation factor of 1.070
All standard errors assumed to be 20% of mean value

B.3.5.4. Miscellaneous unit costs and resource use

All costs and resource use has been detailed in Sections B.3.5.1 to B.3.5.3

Further information about how relevant cost and healthcare resource data were identified can
be found in Appendix I.
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B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1. Summary of base-case analysis inputs

Table 48. Summary of variables applied in the economic model

Measurement of uncertainty and
distribution

Variable Value Section

Baseline parameters

Baseline parameters | Table 21 | SE (age: normal; sex: beta) | B.3.2.2

Survival and progression functions

Overall syrvwal - Table 23 Described in Section B.3.3.2 B.3.3.2

Progression-free survival

All-cause mortality Table 27 None B.3.3.2.3
Clinical parameters

Discontinuations Table 29 Described in Section B.3.3.2 B.3.3.3.1
AE prevalence Table 31 SE (beta) B.3.3.3.2
Utilities

Health state utilities | Table 34 | SE (beta) | B.3.4.5

Costs

Medication costs nglﬁ'SSI’eTi?Ie Not applicable B.3.5.1

Health state costs Table 45 SE (gamma) B.3.5.2

AE costs Table 47 SE (gamma) B.3.5.3

Subsequent therapy costs Table 43 SE (gamma) B.3.5.14

AE: adverse events; SE: standard error.

B.3.6.2. Assumptions

A summary of the main assumptions within the economic model is provided within Table 49.

Table 49. Assumptions applied within the economic model

Assumption Rationale Section
Baseline parameters | Although there may be differences between characteristics in B.3.2.2
are derived from CheckMate 142 and mCRC patients in UK clinical practice,

CheckMate 142 CheckMate 142 may be more representative of the types of patients

cohort, which is who will be considered for treatment in clinical practice. Sensitivity

assumed to be analyses (probabilistic and deterministic) have been conducted to

reflective of patients assess the impact of variability in these parameters, while scenarios

seen in UK clinical assessed the impact of the differing clinical pathway on outcomes.

practice for the
anticipated MA.

To reflect the nature | This assumption has been validated by clinicians and is line with B.3.2.3
of mCRC and other HTAs and economic analyses assessing the mCRC
available evidence, population.

the model assumes
that mCRC phases
are consecutive, so
that patients cannot
revert to pre-
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Assumption

Rationale

Section

progression from
more advanced
phases of the disease

to continue until either
progression,
discontinuation due to
AEs (derived from
NIVO+IPI patient-level
data) or upon

therapies, and also provides a conservative assessment of incidence
of discontinuation due to AEs during standard of care.

Although no formal stopping rule was applied during CheckMate 142,
clinicians and patients are aware that a stopping rule at two years is
frequently applied for immunotherapies, and nivolumab specifically.
Further, evidence in support of a two-year stopping rule is currently
being derived in the form of CheckMate 8HW, where a stopping rule

Weekly cycle length Previous mCRC evaluations assessed by NICE have applied B.3.2.3
monthly'®, biweekly'%* and daily? cycle lengths; none of these cycle
lengths have been considered inappropriate. This cycle length is
short enough to reflect the treatment cycles for patients and reflects
the frequency of follow-up for patients and a realistic minimum time
during which the symptoms or response can change.
Comparator data is As described in Section B.1.3.2.1, outcomes may be poorer for B.3.3.1
derived from the dMMR/MSI-H mCRC patients receiving standard of care. It is
overall mCRC therefore assumed that outcomes are equivalent between these two
population and is patient groups, with this likely to be conservative and bias against
assumed to reflect NIVO+IPI in economic evaluations.
efficacy in the
dMMR/MSI-H mCRC
population
Efficacy has been Progression within the model is applied based on investigator- B.3.2.3.1
based on investigator- |assessed PFS from clinical studies, as this was used to define the
assessed data, rather |primary endpoint (investigator-assessed ORR) in CheckMate 142.
than IRRC data Further, investigator-assessed endpoints are likely to reflect clinician
behaviour in a real-world setting. This may better reflect the accrual
of costs and QALYs of CRC patients, as a patient considered not to
have progressed by the clinician is likely to have a different quality of
life and management plan compared with a patient considered to
have progressed. A scenario analysis have been conducted to
assess the impact of deriving efficacy inputs from BICR-assessed
data, as presented in Section B.3.8.3.5.
Identification of most | Extensive analyses have been undertaken to identify appropriate B.3.3.2
appropriate survival and conservative survival curves describing NIVO+IPI efficacy, with
curves describing reference to the guidance from the NICE Decision Support Unit
PFS, OS and (DSU)'"? and Bagust and Beale (2014)"'. The approach and
discontinuation to identified survival extrapolations have been validated by clinical and
inform extrapolation health economic experts. However, to address the uncertainty
around this parameter, scenario analyses have been conducted by
applying alternative assumptions around extrapolations, as
presented in Section B.3.8.3.2.
Treatment is assumed | This is likely to reflect clinical practice in most patients and with most |B.3.3.3.1
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treatment composition

comparison between these appraisals, medical resource use from
TA405 is applied to both treatment arms. As a simplifying
assumption, it is assumed that all patients receive BSC as
subsequent therapy in the base case, with the exception of BSC,
where patients remain on BSC until death. As a scenario analysis, it
is assumed that patients receiving NIVO+IPI, FOLFIRI or FOLFOX
may receive trifluridine-tipiracil as a subsequent therapy, followed by
BSC.

Assumption Rationale Section
reaching the two-year |was included in the protocol, and in CheckMate 142, where a
stopping rule. protocol amendment in Feb 2019 included an optional stopping

point. Hence, it is plausible that clinicians may informally apply this

stopping rule in clinical practice, where patients have reached

maximum clinical benefit.

Alternative assumptions are assessed in scenario analysis.
Utility values from As data were limited for patients who had discontinued treatment or |B.3.4.5
CheckMate 142 reflect | experienced a progression event, utility values are split by on-
the on-treatment utility | treatment and off-treatment in the NIVO+IPI arm. This was deemed
in the NIVO+IPl arm | appropriate to reflect the improvement in quality-of-life associated

with NIVO+IPI. An additional scenario analysis was conducted

whereby utilities were applied by progression status and set equal to

the comparator arms.
Source of adverse Adverse events were sourced from CheckMate 142 for NIVO+IPI, B.3.3.3.2
events for comparator |whereas for the comparators of interest, estimates were derived from
treatments the systematic literature review.

Immune-related adverse events were not modelled, due to the low

incidence of grade 3-4 events and low cost of management. Further,

evidence was not available to describe these events for

comparators.
Medical resource use |Robust estimates of medical resource use for patients in this setting |B.3.5.2
is derived from are not publicly available, given the lack of alternative treatments
evidence presented available for which evidence may have previously been gathered. In
during TA405 order to provide relevant economic evaluations and facilitate

comparison between these appraisals, medical resource use from

TA405 is applied.
Post-progression In order to provide relevant economic evaluations and facilitate B.3.3.3.1.1

B.3.7. Base-case results

B.3.7.1. Base-case incremental cost-effectiveness analysis results

The results of the base-case analysis are summarised in Table 50.
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In terms of comparator treatments, the model predicts a median OS ranging from 0.441 (BSC)
to 1.188 (raltitrexed) years, with a maximum accrual of 1.147 discounted QALYs over the
modelled time horizon. By comparison, it was predicted that the use of NIVO+IPI will result up
to an additional ] discounted QALYs (total: i} discounted QALYs) and an additional
B .ndiscounted life years (total: [l undiscounted life years), respectively. It was
estimated that patients receiving NIVO+IPI would spend - years in the pre-progression
health, with a subsequent | years in the post-progression health state, indicating that
NIVO+IPI is associated with incremental benefit across all health states.

Total discounted costs associated with NIVO+IPI (with PAS), accrued over the modelled time
horizon, were predicted to be - By comparison, total discounted costs associated with
comparators were notably lower. Incremental discounted costs were predicted to range
between |l (versus ftrifluridine-tipiracil) to |l (versus BSC), under base case
assumptions. The resulting ICER estimates for NIVO+IPI ranged from £13,367 per QALY
(versus trifluridine-tipiracil) to £15,346 per QALY gain (versus raltitrexed). Therefore, the base
case ICERs are all below a £50,000 per QALY willingness-to-pay threshold and NIVO+IPI can
be considered a cost-effective use of NHS resources.
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Table 50. Base case analysis results

Trifluridine-

NIVO+IPI tipiracil BSC FOLFOX FOLFIRI Irinotecan Raltitrexed
Patient-level survival (undiscounted)

Median ToT (years) NR* 0.172 0.441 0.364 0.364 0.249 0.192
Mean ToT (years) [ ] 0.252 0.639 0.527 0.510 0.341 0.259
Median PFS (years) [ ] 0.249 0.134 0.268 0.383 0.402 0.517
Mean PFS (years) [ ] 0.359 0.185 0.384 0.537 0.567 0.729
Median OS (years) [ ] 0.632 0.441 0.920 0.901 0.901 1.188
Mean OS (years) [ ] 0.915 0.639 1.314 1.284 1.295 1.710
Patient-level progression

Time in pre-progression (years) [ ] 0.359 0.185 0.384 0.537 0.567 0.729
Time in post-progression (years) [ | 0.556 0.455 0.930 0.747 0.727 0.981
Time on treatment

Time in initial therapy (years) [ ] 0.252 0.639 0.527 0.510 0.341 0.259
Time in subsequent therapy (years) [ ] 0.663 0.000 0.787 0.774 0.953 1.451
Costs (with PAS)

HS costs [ ] £7,930 £9,357 £8,691 £8,291 £8,244 £8,718
Treatment costs [ ] £8,925 £0 £3,432 £3,175 £2,832 £4,670
AE costs for initial therapy [ ] £123 £22 £54 £61 £62 £0
Total costs [ ] £16,978 £9,379 £12,176 £11,527 £11,139 £13,389
Health benefits

HS QALYs [ ] 0.634 0.443 0.891 0.881 0.889 1.158
Age-dependent utility [ ] -0.003 -0.002 -0.007 -0.006 -0.007 -0.011
Total QALYs [ ] 0.630 0.441 0.884 0.874 0.883 1.147
Total LYs (undiscounted) [ ] 0.915 0.639 1.314 1.284 1.295 1.710
Incremental total costs - [ | [ | [ ] [ | [ ] [ ]
Incremental QALY's - [ ] [ | [ | [ | [ | [ ]
Incremental LYs (undiscounted) - [ ] [ ] [ ] [ ] [ ] [ ]
Cost/QALY - £13,367 £14,211 £14,839 £14,930 £15,022 £15,346

AE: adverse event; BSC: best supportive care; CR: complete remission; HS: health state; ICER: incremental cost-effectiveness ratio; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; IPI: ipilimumab; LY: life year; NIVO: nivolumab; OS: overall survival; PFS: progression-free survival; PR: partial response; QALY: quality-adjusted life year; SD: stable disease; ToT: Time on Treatment.
* median time on treatment not reached after application of stopping rule
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B.3.8. Sensitivity analyses

In the specific context of

OO
I there are low patient numbers and

poor survival outcomes. Additionally, there is a distinct paucity of evidence describing clinical
practice on which to base economic evaluation. In general, where no evidence has been
identified, simple assumptions have been made based on independent sources, such as
published literature, CRC guidelines or previous NICE appraisals in the field of CRC. These
assumptions were then assessed for clinical plausibility; uncertainty has been characterised
through the use of sensitivity analyses.

In order to assess the impact of parameters on the model outcomes, deterministic sensitivity
analyses have been used to vary the data inputs by a set amount. Uncertainty around the
input data has been assessed using probabilistic analyses, while alternative assumptions
have been examined in scenario analyses.

B.3.8.1. Probabilistic sensitivity analysis

In the probabilistic sensitivity analysis (PSA), a non-parametric bootstrapping approach was
taken, sampling values from distributions around the means of input parameters in the model.
Sampling utilises information of the mean and standard error of parameters to derive an
estimated value using an appropriate distribution (costs: gamma, age and survival
parameters: normal, utilities, probabilities and proportions: beta). These analyses are used to
estimate the overall uncertainty that exists in the model results due to uncertainty in the chosen
input parameters.

The majority of parameters included in the PSA are sampled independently, with the exception
of semi-parametric survival estimates, where parameters associated with individual survival
function are sampled using a common random number.

Several inputs are derived from sources where it has not been possible to ascertain standard
errors. To assess uncertainty surrounding these inputs, the standard error has been assumed
to be 20% of the mean value for the purposes of the PSA.

1,000 simulation of the model was deemed enough for the model results to converge to a
sufficient degree of accuracy.

B.3.8.1.1 PSA results

Scatterplots for the base case analyses, arising from 1,000 simulations of the model with all
parameters sampled are presented in Figure 31 to **Figure 36, while cost-effectiveness
acceptability curves (CEACs) are presented in *Figure 37 to **Figure 42. Based on these
analyses, the probability that NIVO+IPI is cost-effective versus ftrifluridine-tipiracil, BSC,
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FOLFOX, FOLFOX, irinotecan and raltitrexed is ||| ] .l . 1l . Il o« IR
respectively, at a WTP threshold of £50,000 (Table 51. Base case results (probabilistic)).

Table 51. Base case results (probabilistic)

T Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI | || || - - - -

Trifluridine-tipiracil | £17,070 0.909 0.646 || || [ ] £13,180

Comparison B

NIVO+IPI | || || - - - -

BSC £9,357 0.650 0.458 || || [ ] £14,037

Comparison C

NIVO+IPI | || || - - - -

FOLFOX £13,062 1.277 0.899 || || [ ] £14,474

Comparison D

NIVO+IPI || | || - - - -

FOLFIRI £11,306 1.245 0.886 || | ] | ] £14,752

Comparison E

NIVO+IPI [ ] || || - - - -

Irinotecan £11,094 1.269 0.904 || || || £14,835

Comparison F

NIVO+IPI | ] || || - - - -

Raltitrexed £14,194 1.9753 1.371 || | ] | ] £15,577

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; PSA: probabilistic sensitivity analysis; QALYs, quality-adjusted life years
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Figure 31. ICER scatterplot: NIVO+IPI versus trifluridine-tipiracil

.Figure 32. ICER scatterplot: NIVO+IPI versus BSC

.Figure 33. ICER scatterplot: NIVO+IPI versus FOLFOX

.Figure 34. ICER scatterplot: NIVO+IPI versus FOLFIRI

.Figure 35. ICER scatterplot: NIVO+IPI versus irinotecan

.Figure 36. ICER scatterplot: NIVO+IPI versus raltitrexed
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Figure 38. CEAC: NIVO+IPI versus BSC

.Figure 39. CEAC: NIVO+IPI versus FOLFOX
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.Figure 40. CEAC: NIVO+IPI versus FOLFIRI
.Figure 41. CEAC: NIVO+IPI versus irinotecan

.Figure 42. CEAC: NIVO+IPI versus raltitrexed

B.3.8.2. Deterministic sensitivity analysis

A range of one-way (deterministic) sensitivity analyses have been conducted, regarding the
following assumption and parameters:

e Time horizon (5 and 10 years)

e Discounting: costs (0% and 6%)

o Discounting: benefits (0% and 6%)

e Baseline characteristics: age (+ 20%, impacting on all-cause mortality)

o Baseline characteristics: sex (0% and 100% male, impacting on all-cause mortality)

¢ Health state costs: pre-progression, NIVO+IPl and comparators individually (x 20%)

e Health state costs: post-progression, NIVO+IPl and comparators individually (+ 20%)

e Health state costs: death, NIVO+IPI and comparators individually (£ 20%)

e Treatment costs: second line, NIVO+IPI and comparators individually (£ 20%)

o Treatment costs: subsequent BSC, NIVO+IPI and comparators individually (£ 20%)

o Adverse event costs (+ 20%)

e Health state utility: pre-progression (for comparators), on treatment (for NIVO+IPI) (+
20%)

o Health state utility: post-progression (for comparators), off treatment (for NIVO+IPI)
(£ 20%)

e Proportion receiving dose, NIVO+IPI (x 20%)

¢ Second line adverse event prevalence, NIVO+IPl and comparators individually (x
20%)

Note: where (+ 20%) is specified, the mean value is multiplied by 0.8 or 1.2 so to assess the
impact of a 20% change in a value.

B.3.8.2.1 Deterministic sensitivity analysis results

Results of the deterministic sensitivity analysis is presented in Figure 43 to Figure 48 and
demonstrates the impact of specific parameters on ICER estimates. In all scenarios, the ICER
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for NIVO+IPI versus comparators remained below the £50,000 per QALY willingness-to-pay
threshold.

Plausible alternative scenarios have been investigated further in Section B.3.8.3.2, in order to
assess the impact of the uncertainty in the analysis.

Time horizen (years) [5,10] ]
Discounting: benefits [0%,6%)]
Health state utility: off treatment {(NIVO+IPI) [80%,120%)]
Treatment costs (NIVO+IPI) [80%,120%)]
Baseline characteristics: age [80%,120%]
Proportion receiving dose {NIVO+IPI) [80%,120%]
Discounting: costs [0%,6%]
Health state utility: on treatment {NIVO+IPI) [80%,120%)]
Health state costs: post—progression {NIVO+IPI} [80%,120%)]
Treatment costs (trifluradine—tipiracil) [80%,120%]
Baseline characteristics: propartion male [0%,100%]
Health state costs: death (trifluradine—tipiracil) [80%,120%)]
Health state utility: post—progression (trifluradine—tipiracil) [80%,120%)]
Health state costs: death {NIVO+IPI) [80%,120%)]
Health state utility: pre—progression (trifluradine—tipiracil) [80%,120%]
Health state costs: post-progression (trifluradine—tipiracil) [80%,120%]
Treatment costs: subsequent BSC (trifluradine—tipiracil} [80%,120%]
Health state costs: pre—progression {NIVO+IPI} [80%,120%]
Treatment costs: subsequent BSC (NIVO+IPI) [80%,120%]
Adverse event prevalence (NINVO+IP) [80%,120%)]
Adverse event costs [80%,120%)]
Adverse event prevalence (trifluradine—tipiracil) [80%,120%)]
Health state costs: pre—progression (trifluradine—tipiracil) [80%,120%]
£0 E25:000 £50,000
ICER {£/QALY)

Figure 43. DSA tornado: NIVO+IPI versus trifluridine-tipiracil
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Time harizon (years) [5,10]- |
Discounting: benefits [0%,6%]-
Health state utility: off treatment (NIVO+IPI) [80%,120%]
Treatment costs (NIVO+IPI) [80%,120%]-
Baseline characteristics: age [80%,120%]-
Proportion receiving dose (NIVO+IPI} [80%,120%]-
Discounting: costs [0%,6%]-
Health state utility: on treatment (NIVO+IPI) [80%,120%]-
Health state costs: post-progression (NIVO+IPI} [80%,120%]-
Baseline characteristics: proportion male [0%,100%]-
Health state costs: death (BSC) [80%,120%]-
Health state costs: death (NIVO+IPI) [80%,120%)]
Health state utility: post—progression (BSC) [80%,120%]-
Health state ulility: pre—progression (BSC) [80%,120%)]
Treatment costs (BSC) [80%,120%]-
Health state costs: post—progression (BSC) [80%,120%]-
Health state costs: pre—progression (NIVO+IPI} [80%,120%]
Treatment costs: subseguent BSC (NIVO+IPI) [80%,120%]-
Adverse event prevalence (NIVO+IPI) [80%,120%]
Adverse event costs [80%,120%]-
Health state costs: pre—progression (BSC) [60%,120%]-
Adverse event prevalence (BSC) [80%,120%]-
£0 £20:OOO £40,000
ICER (£/QALY)

Figure 44. DSA tornado: NIVO+IPI versus BSC

Time horizon (years) [5,10]- ]
Discounting: benefits [0%,6%)]-
Health state utility: off treatment (NIVO+IPI) [80%,120%)]-
Treatment costs (NIVO+IPI) [80%,120%]-
Baseline characteristics: age [80%,120%]-
Proportion receiving dose (NIVO+IPI} [80%,120%]-
Discounting: costs [0%,6%]
Health state utility: on tfreatment (NIVO+IPI) [80%,120%]
Health state costs: post—progression (NIVO+IPI} [80%,120%] |
Health state utility: post-progression (FOLFOX) [80%,120%]
Baseline characteristics: proportion male [0%,100%]-
Health state costs: death (FOLFOX} [80%,120%]-
Health state costs: death (NIVO+IPI} [80%,120%]-
Health state utility: pre—progression (FOLFOX) [80%,120%]-
Treatment costs (FOLFOX) [80%,120%]-
Health state costs: post—-progression (FOLFOX) [80%,120%]-
Treatment costs: subsequent BSC (FOLFOX) [80%,120%]-
Health state costs: pre—progression (NIVO+IPI) [80%,120%]-
Treatment costs: subsequent BSC (NIVO+IPI} [80%,120%]
Adverse event prevalence (NIVO+IPI} [80%,120%]
Adverse event costs [80%,120%]
Adverse event prevalence (FOLFOX) [80%,120%)]
Health state costs: pre-progression (FOLFOX) [80%,120%]
£0 EZD:OOD £40,000
ICER (£/QALY)

Figure 45. DSA tornado: NIVO+IPI versus FOLFOX
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Time horizon (years) [5,10]- |
Disceunting: benefits [0%,6%]-
Health state utility: off treatment (NIVO+IPI} [80%,120%]-
Treatment costs (NIVO+IPI) [80%,120%]-
Baseline characteristics: age [80%,120%]-
Proportion receiving dose (NIVO+IPI) [80%,120%]-
Discounting: costs [0%.,6%]
Health state utility: on treatment (NIVO+IPI) [80%,120%]
Health state costs: post—-progression (NIVO+IPI} [80%,120%] |
Baseline characteristics: proportion male [0%,100%]
Health state utility: post-progression {(FOLFIRI) [80%,120%]-
Health state costs: death (FOLFIRI) [80%,120%]-
Health state utility: pre—progression (FOLFIRI} [80%,120%]-
Health state costs: death (NIVO+IPI) [80%,120%]-
Treatment costs (FOLFIRI) [80%,120%]-
Health state costs: post—progression (FOLFIRI) [80%,120%)]-
Treatment costs: subsequent BSC {(FOLFIRI} [80%,120%]-
Health state costs: pre—progression (NIVO+IPI) [80%,120%]-
Treatment costs: subsegquent BSC (NIVO+IPI} [80%,120%]
Adverse event prevalence (NIVO+IPI} [80%,120%]
Adverse event costs [80%,120%)]
Health state costs: pre—progression (FOLFIRI} [80%,120%]
Adverse event prevalence {(FOLFIRI) [80%,120%)]
£0 £20:000 £40,000
ICER (£/QALY)

Figure 46. DSA tornado: NIVO+IPI versus FOLFIRI

Time horizon (years) [5,10]- |
Discounting: benefits [0%,6%] - ]
Health state utility: off treatment (NIVO+IPI) [80%,120%] - | ]
Treatment costs (NIVO+IPI) [80%,120%] - |
Baseline characteristics: age [80%,120%] - |
Proportion receiving dose (NIVO+IPI) [80%,120%]- |
Discounting: costs [0%,6%] ]
Health state utility: on treatment (NIVO+IPI) [80%,120%] | |
Health state costs: post—progression (NIVO+IPI) [80%,120%] 1
Baseline characteristics: proportion male [0%,100%)] 1
Health state utility: post—progression {Irinotecan) [80%,120%]- 1
Health state costs: death (Irinotecan) [80%,120%]- 1
Health state utility: pre—progression (Irinotecan) [80%,120%]- |
Health state costs: death (NIVO+IPI) [80%,120%]- 1
Health state costs: post-progression (Irinotecan) [80%,120%] - |
Treatment costs (Irinotecan) [80%,120%] - |
Treatment costs: subsequent BSC (Irinotecan) [80%,120%]- |
Health state costs: pre—progression (NIVO+IPI) [80%,120%]- |
Treatment costs: subsequent BSC (NIVO+IPI) [80%,120%)] |
Adverse event prevalence (NIVO+IPI) [80%,120%] |
Adverse event costs [80%,120%)]
Health state costs: pre—progression {Irinotecan) [80%,120%]
Adverse event prevalence (Irinotecan) [80%,120%]
£0 £20,000 £40,000
ICER (£/QALY)

Figure 47. DSA tornado: NIVO+IPI versus irinotecan

Company evidence submission for nivolumab with ipilimumab for treating metastatic
colorectal cancer with high microsatellite instability or mismatch repair deficiency

© Bristol-Myers Squibb (2020). All rights reserved Page 137
of 189



Time horizen (years) [5,10] |
Discounting: benefits [0%,6%]
Health state utility: off treatment (NIVO+IPI) [80%,120%]
Treatment costs (NIVO+IPI) [80%,120%]
Baseline characteristics: age [80%,120%]
Proportion receiving dose (NIVO+IPI) [80%,120%)]
Discounting: costs [0%,6%]
Health state utility: on treatment (NIVO+IPI) [80%,120%]
Health state costs: post-progression (NIVO+IPI) [80%,120%] |
Health state utility: post-progression {Raltitrexed) [80%,120%]
Baseline characteristics: proportion male [0%,100%]
Health state utility: pre—progression (Raltitrexed) [80%,120%)]
Health state costs: death (Raltitrexed) [80%,120%]
Health state costs: death (NIVO+IPI) [80%,120%]
Treatment costs (Raltitrexed) [80%,120%)]
Health state costs: post—progression (Raltitrexed) [80%,120%]
Treatment costs: subsequent BSC (Raltitrexed) [80%,120%]
Health state costs: pre—progression (NIVO+IPI) [80%,120%]
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Figure 48. DSA tornado: NIVO+IPI versus raltitrexed

B.3.8.3. Scenario analysis

B.3.8.3.1 Threshold analysis

It is acknowledged that long-term extrapolation of NIVO+IPI survival adds uncertainty to the
analysis. In order to assess the impact of the uncertainty on the analysis, the mean OS for
NIVO+IPI were adjusted monotonically, deriving an exponential rate for use within the
economic model.

Table 52 shows the mean OS and QALY gains required to be cost-effective at a £50,000 per
QALY WTP threshold, with mean OS ranging from 34.2 months (versus BSC) to 49.1 months
(versus raltitrexed) and incremental QALY gains ranging from 1.349 (versus trifluridine-
tipiracil) to 1.498 (versus BSC).

Given that median OS has not been reached, despite | GcTczcNINNIN it is

extremely likely that the mean OS for NIVO+IPI reaches the threshold to be cost-effective at
a £50,000/QALY threshold.
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Table 52. Threshold analysis: NIVO+IPlI mean OS and incremental QALYs

. il e (01 TRaliEe 3 95 Incremental QALYs required to be
Technologies at £?r(r)‘,g::)l{§)ALY CE at%50,000IgALY
Trifluridine-tipiracil 35.1 1.349
BSC 34.2 1.498
FOLFOX 43.2 1.443
FOLFIRI 43.3 1.457
Irinotecan 43.7 1.465
Raltitrexed 491 1.421
BSC: best supportive care; CE: cost-effective; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU,
folinic acid and oxaliplatin; OS: overall survival; QALY quality-adjusted life year

B.3.8.3.2 Alternative extrapolation of NIVO+IPI survival

Survival modelling using long-term extrapolation of parametric functions is subject to
considerable uncertainty despite efforts to robustly and transparently provide survival curves
that best represent patients in clinical practice. In order to assess the impact of alternative
parametric fittings on the cost-effectiveness of NIVO+IPI, survival curves described in the
survival analysis report (Appendix M) have been applied within the model as scenario
analyses.

This analysis should be viewed within the context of identifying the most appropriate survival
extrapolation, as detailed in Section B.3.3.2. Parametric extrapolation of survival data from
CheckMate 142 was undertaken with reference to the guidance from the NICE Decision
Support Unit (DSU)""? and Bagust and Beale (2014)''3. All extrapolations have been assessed
for completeness. However, it should be noted that several of these extrapolations are not
considered appropriate. Clinically implausible fits are presented in grey italics and are defined
as extrapolations that exceed the 95% confidence intervals of the Kaplan-Meier data or
provides mean survival that cannot be considered plausible. The impact of applying alternative
survival extrapolations for the NIVO+IPI arm (PFS, OS and time on treatment) in the base
case analysis is shown in Table 53 to Table 58 and Figure 49 to Figure 66. For PFS, all the
alternative parametric extrapolations in grey italics were considered implausible because
these extrapolations exceeded the 95% confidence intervals of the Kaplan-Meier data. For
OS, the parametric extrapolation using the exponential distribution was considered
implausible because the extrapolation exceeded the 95% confidence intervals of the Kaplan-
Meier data, whereas the gompertz was deemed implausible due to the long mean survival
time. For time on treatment, both the exponential and gompertz parametric extrapolations
were considered implausible because the extrapolations exceeded the 95% confidence
intervals of the Kaplan-Meier data, as well as providing a poor visual fit to the data.

Predicted discounted incremental QALYs ranged from [Jl] to [l with variation in
discounted incremental costs of [} to Il This had an associated impact on ICERs
versus the comparators, which ranged between £11,410 per QALY (when a semi-parametric
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gompertz curve was applied for OS versus trifluridine-tipiracil) and £20,046 per QALY (when
a semi-parametric exponential curve was applied for OS versus raltitrexed).
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Table 53. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus
trifluridine-tipiracil

Scenario NIVO+IPI versus trifluridine-tipiracil
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma [ ] | ] £12,112
I ]
| -
I ]
I ]
Semi- Exponential - - £13,367
s’vei‘tfmetric Generalised Gamma || | £14,024
Kaplan- Gompertz || | £14,154
Meier to Log-logistic || | ] £13,120
?ﬁgiths Log-normal - - £12,682
Weibull || | £13,610
(O] Parametric - -
Generalised Gamma - - £13,016
I ]
Log-logistic [ ] [ ] £13,916
Log-normal - - £13,268
Weibull | ] [ ] £14,840
Semi- Exponential - - £16,803
\r,)v?tfmetric Generalised Gamma || | ] £13,685
Kaplan- Gompertz - - £11,410
Meier to Log-logistic [ ] | ] £13,367
6.44 Log-normal [ | £12,579
months
Weibull | ] || £13,967
ToT Parametric - -
Generalised Gamma [ ] | ] £13,296
| I
Log-logistic | ] | ] £13,008
Log-normal - - £12,877
Weibull [ | [ £13,203
Semi- Exponential - - £13,222
\;/)v?tr:metric Generalised Gamma || | £13,348
Kaplan- Gompertz [ | [ ] £13,317
Meier to Log-logistic | ] || £13,367
6.44 Log-normal - - £13,323
months g
Weibull || | £13,379
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY: quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 54. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus BSC

Scenario NIVO+IPI versus BSC
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma - - £12,996
I ]
I I
I ]
I ]
Semi- Exponential [ ] || £14,211
s’vei‘tfmetric Generalised Gamma || | £14,847
Kaplan- Gompertz - - £14,973
Meier to Log-logistic | ] | ] £13,972
6.44 Log-normal - - £13,548
months
Weibull || | £14,446
(O] Parametric - -
Generalised Gamma - - £13,842
| -
Log-logistic [ ] | ] £14,788
Log-normal | ] || £14,107
Weibull | ] || £15,755
Semi- Exponential [ ] | ] £17,788
sziatr:metric Generalised Gamma || | £14,546
Kaplan- Gompertz - - £12,138
Meier to Log-logistic - - £14,211
6.44 Log-normal [ ] | ] £13,380
months
Weibull | ] || £14,842
ToT Parametric - -
Generalised Gamma [ ] | ] £14,142
I ]
Log-logistic || | £13,951
Log-normal - - £13,737
Weibull | ] | ] £14,053
Semi- Exponential - - £14,071
s’vei‘tfmetric Generalised Gamma || | £14,192
Kaplan- Gompertz || | £14,162
Meier to Log-logistic | ] || £14,211
6.44 Log-normal - - £14,168
months g
Weibull || | £14,223
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 55. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus
FOLFOX

Scenario NIVO+IPI versus FOLFOX
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma [ ] | ] £13,527
I ]
| -
I ]
I ]
Semi- Exponential - - £14,839
s’vei‘tfmetric Generalised Gamma || | £15,526
Kaplan- Gompertz || | £15,662
Meier to Log-logistic | ] || £14,581
?ﬁgiths Log-normal - - £14,123
Weibull || | £15,093
(O] Parametric - -
Generalised Gamma - - £14,418
I ]
Log-logistic || | £15,502
Log-normal - - £14,721
Weibull || | £16,626
Semi- Exponential - - £19,044
\r,)v?tfmetric Generalised Gamma || | ] £15,223
Kaplan- Gompertz - - £12,504
Meier to Log-logistic [ ] | ] £14,839
6.44 Log-normal [ [ £13,894
months
Weibull | ] || £15,565
ToT Parametric - -
Generalised Gamma - - £14,765
| I
Log-logistic | ] | ] £14,558
Log-normal - - £14,328
Weibull [ | [ £14,668
Semi- Exponential - - £14,688
\;/)v?tr:metric Generalised Gamma || | £14,819
Kaplan- Gompertz || | £14,787
Meier to Log-logistic | ] || £14,839
6.44 Log-normal - - £14,793
months g
Weibull || | £14,851
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY: quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 56. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus
FOLFIRI

Scenario NIVO+IPI versus FOLFIRI
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma [ ] | ] £13,621
] -
| -
| |
] |
Semi- Exponential - - £14,930
s’vei‘tfmetric Generalised Gamma || | £15,616
Kaplan- Gompertz - - £15,752
Meier to Log-logistic || | ] £14,673
?ﬁgiths Log-normal - - £14,215
Weibull || | £15,184
(O] Parametric - -
Generalised Gamma - - £14,506
] |
Log-logistic [ ] [ ] £15,598
Log-normal - - £14,811
Weibull | ] [ ] £16,728
Semi- Exponential [ ] | ] £19,159
\r,)v?tfmetric Generalised Gamma || | ] £15,317
Kaplan- Gompertz - - £12,579
Meier to Log-logistic [ ] | ] £14,930
6.44 Log-normal [ [ £13,979
months
Weibull | ] || £15,660
ToT Parametric - -
Generalised Gamma - - £14,856
| I
Log-logistic | ] | ] £14,650
Log-normal [ | | £14,421
Weibull [ | [ £14,760
Semi- Exponential - - £14,779
\;/)v?tr:metric Generalised Gamma || | £14,910
Kaplan- Gompertz || | £14,878
Meier to Log-logistic | ] || £14,930
6.44 Log-normal - - £14,884
months g
Weibull || | £14,943
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY: quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 57. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus
irinotecan

Scenario NIVO+IPI versus irinotecan
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma [ ] | ] £13,711
I ]
| -
I ]
I ]
Semi- Exponential - - £15,022
s’vei‘tfmetric Generalised Gamma || | £15,709
Kaplan- Gompertz || | £15,845
Meier to Log-logistic | ] || £14,764
?ﬁgiths Log-normal - - £14,306
Weibull || | £15,276
(O] Parametric - -
Generalised Gamma - - £14,594
I ]
Log-logistic [ ] | ] £15,696
Log-normal - - £14,902
Weibull || | £16,838
Semi- Exponential [ ] | ] £19,295
\r,)v?tfmetric Generalised Gamma || | ] £15,413
Kaplan- Gompertz - - £12,649
Meier to Log-logistic [ ] | ] £15,022
6.44 Log-normal [ | £14,062
months
Weibull | ] || £15,760
ToT Parametric - -
Generalised Gamma - - £14,948
| I
Log-logistic | ] | ] £14,742
Log-normal - - £14,512
Weibull [ | [ £14,852
Semi- Exponential - - £14,871
\;/)v?tr:metric Generalised Gamma || | £15,002
Kaplan- Gompertz || | £14,970
Meier to Log-logistic | ] || £15,022
6.44 Log-normal - - £14,976
months g
Weibull || | £15,035
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY: quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Table 58. Scenario analysis: impact of alternative NIVO+IPI survival extrapolations versus
raltitrexed

Scenario NIVO+IPI versus raltitrexed
Inc. QALY Inc. Cost (£) ICER (£/ QALY)
PFS Parametric - -
Generalised Gamma - - £13,969
I ]
| -
I ]
I ]
Semi- Exponential - - £15,346
s’vei‘tfmetric Generalised Gamma || | £16,067
Kaplan- Gompertz || | £16,209
Meier to Log-logistic | ] || £15,075
?ﬁgiths Log-normal - - £14,594
Weibull || | £15,613
(O] Parametric - -
Generalised Gamma - - £14,884
I ]
Log-logistic [ ] | ] £16,076
Log-normal - - £15,216
Weibull || | £17,322
Semi- Exponential [ ] | ] £20,046
\r,)v?tfmetric Generalised Gamma | ] || £15,768
Kaplan- Gompertz - - £12,810
Meier to Log-logistic [ ] | ] £15,346
6.44 Log-normal [ [ £14,313
months
Weibull | ] || £16,144
ToT Parametric - -
Generalised Gamma [ ] | ] £15,268
| I
Log-logistic | ] | ] £15,051
Log-normal [ | | £14,811
Weibull [ | [ £15,167
Semi- Exponential - - £15,187
\;/)v?tr:metric Generalised Gamma || | £15,324
Kaplan- Gompertz || | £15,291
Meier to Log-logistic | ] || £15,346
6.44 Log-normal - - £15,297
months g
Weibull || | £15,359
ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free
survival; QALY: quality-adjusted life year; ToT: time on treatment
Grey italics denotes highly implausible extrapolations, defined as extrapolations that exceed the 95%
confidence intervals of the Kaplan-Meier data or provides mean survival that cannot be considered plausible.
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Figure 49. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus

trifluridine-tipiracil
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Figure 50. Scenario analysis: impact of alternative NIVO+IPl OS extrapolations versus

trifluridine-tipiracil
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Figure 51. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations
versus trifluridine-tipiracil
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Figure 52. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus BSC
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Figure 53. Scenario analysis: impact of alternative NIVO+IPl OS extrapolations versus BSC
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Figure 54. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations

versus BSC
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Figure 55. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus

FOLFOX
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Figure 56. Scenario analysis: impact of alternative NIVO+IPI OS extrapolations versus FOLFOX
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Figure 57. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations
versus FOLFOX

Parametric
Generalised Gamma

Semi-Parametric
Exponential

Semi-Parametric
Gereralised Gamma

Semi-Parametric
Gompertz

Semi-Parametric
Log-Logistic

Semi-Parametric
Log—Normal

Semi-Parametric
Weibull

£10,000 £15,000 £20,000
ICER (£/QALY)

Figure 58. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus
FOLFIRI
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Figure 59. Scenario analysis: impact of alternative NIVO+IPl OS extrapolations versus FOLFIRI
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Figure 60. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations
versus FOLFIRI
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Figure 61. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus
irinotecan
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Figure 62. Scenario analysis: impact of alternative NIVO+IPI OS extrapolations versus
irinotecan
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Figure 63. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations
versus irinotecan
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Figure 64. Scenario analysis: impact of alternative NIVO+IPI PFS extrapolations versus
raltitrexed
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Figure 65. Scenario analysis: impact of alternative NIVO+IPl OS extrapolations versus
raltitrexed
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Figure 66. Scenario analysis: impact of alternative NIVO+IPI time on treatment extrapolations
versus raltitrexed
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B.3.8.3.3 Subsequent therapy

As outlined previously, trifluridine-tipiracil may be a more relevant comparator in patients who
are more heavily pre-treated. Hence, patients failing NIVO+IPIl, FOLFOX or FOLFIRI may
receive trifluridine-tipiracil before progressing to the subsequent therapy observed in TA405.
As a scenario analysis, this treatment sequence was modelled to assess the impact, applying
trifluridine-tipiracil costs based on mean time on treatment observed during RECOURSE.

Results from the analysis is detailed in Table 59, with ICER estimates of £14,526 per QALY
versus FOLFOX and £14,613 per QALY versus FOLFIRI. It should be noted that both ICERs
decrease versus the base case analysis. This can be expected, as subsequent therapy is
applied on discontinuation, which happens earlier for comparators than for NIVO+IPI, so that
discounting has a greater effect. Further, trifluridine-tipiracil is slightly more expensive therapy
than BSC and is applied for a short time, so there is limited effect associated with longer life
expectancy in NIVO+IPI patients.

Table 59. Scenario analysis: impact of applying subsequent therapy costs

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
Comparison A
NIVO+IPI | || [ ] - - - -
FOLFOX £16,510 1.258 0.884 | || | ] £14,526
Comparison B
NIVO+IPI | | ] || - - - -
FOLFIRI £18,889 1.231 0.874 | [ ] [ ] £14,613
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; ICER, incremental cost-effectiveness
ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO: nivolumab; PSA: probabilistic sensitivity
analysis; QALYs, quality-adjusted life years

B.3.8.3.4 Alternative sources of comparator efficacy

The base case analysis applies the best available evidence, which is the outcomes of MAIC
analyses applying the reduced set of clinically relevant covariates. However, a series of
scenario analyses has been conducted assessing the impact of applying alternative efficacy
evidence, as described in Table 60. These analyses include:

o Alternative MAIC analyses not used in the base case analysis. This is only relevant for
comparator treatments with alternative sources of data (i.e. trifluridine-tipiracil, BSC,
FOLFIRI and irinotecan).

¢ An unadjusted analysis: based on combining comparator data from the SLR using
standard meta-analysis techniques. These survival outcomes include data derived
from Kaplan-Meier data, median survival and survival at outcomes. Further, these
outcomes are not combined based on relative measures versus CheckMate 142.
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e A pooled set of outcomes: based on the weighted mean of outcomes reported in the
SLR. In this analysis, survival outcomes are derived from reported median survival
data, and do not include outcomes derived from survival at time points or Kaplan-Meier
data. Further, these outcomes are not combined based on relative measures versus
CheckMate 142 but are instead simply weighted by study size. This limits the number
of calculations, assumptions and inferences required to provide comparisons.

Results from the analysis is detailed in Table 61 to Table 63, with ICER estimates ranging
from £13,304 per QALY (unadjusted survival outcomes, versus trifluridine-tipiracil) to £15,265
per QALY (pooled survival outcomes, versus FOLFIRI). Although there are slight variations
versus the base case analysis, cost-effectiveness conclusions remain unchanged.
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Table 60. Measures of comparator efficac

St Mean outcome | .5, idine-tipiracil BSC FOLFOX FOLFIRI Irinotecan Raltitrexed
(months)
Base case PFS 4.2 2.1 4.5 6.3 6.7 8.6
0S 10.9 7.6 15.6 15.3 15.4 20.4
Alternative sources of | PFS 3.7 1.9 NR 7.5 3.8 NR
comparator data oS 1.7 8.1 NR 17.2 13.3 NR
Unadjusted survival PFS 3.6 1.8 55 6.8 5.6 4.0
outcomes 0s 10.4 7.2 17.3 15.7 14.6 8.5
Pooled survival outcomes | PFS 2.6 1.7 4.9 4.6 3.5 2.4
(medians) os 7.9 6.1 11.9 12.7 10.4 6.3

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and oxaliplatin; IPI: ipilimumab; NR: not reported; OS: overall survival;
PFS: progression-free survival
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Table 61. Scenario analysis: impact of using alternative sources for comparator survival

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ | ] [ ] - - - -

Trifluridine-tipiracil | £17,246 0.953 0.672 | [ ] [ ] £13,418

Comparison B

NIVO+IPI | | ] || - - - -

BSC £9,636 0.672 0.472 | || | ] £14,240

Comparison C

NIVO+IPI || | | ] - - - -

FOLFIRI £11,689 1.375 0.978 | [ ] | ] £15,183

Comparison D

NIVO+IPI | || || - - - -

Irinotecan £11,253 1.078 0.758 | [ ] | ] £14,673

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; ICER, incremental cost-effectiveness
ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO: nivolumab; PSA: probabilistic sensitivity
analysis; QALYs, quality-adjusted life years

Table 62. Scenario analysis: impact of using unadjusted survival outcomes for comparator

survival

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ [ ] [ ] - - - -

Trifluridine-tipiracil | £16,973 0.850 0.602 || | ] || £13,304

Comparison B

NIVO+IPI [ | ] [ ] - - - -

BSC £9,303 0.599 0.422 | || | ] £14,177

Comparison C

NIVO+IPI | | ] || - - - -

FOLFOX £12,334 1.384 0.975 | [ ] [ ] £15,056

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £11,525 1.261 0.898 | [ ] [ ] £14,993

Comparison E

NIVO+IPI || | | ] - - - -

Irinotecan £11,179 1.175 0.833 | [ ] | ] £14,882

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £11,885 0.702 0.503 | [ ] [ ] £13,937

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:
nivolumab; QALYs, quality-adjusted life years
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Table 63. Scenario analysis: impact of using pooled outcomes for comparator survival

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ | ] [ ] - - - -

Trifluridine-tipiracil | £17,168 0.928 0.656 | ] [ ] || £13,393

Comparison B

NIVO+IPI | | ] || - - - -

BSC £9,756 0.719 0.507 | ] || | ] £14,305

Comparison C

NIVO+IPI || | | ] - - - -

FOLFOX £12,023 1.375 0.976 | ] | || £15,117

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £12,094 1.464 1.034 | [ ] | ] £15,265

Comparison E

NIVO+IPI | || || - - - -

Irinotecan £11,383 1.213 0.856 | [ ] [ ] £14,906

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £12,140 0.750 0.533 | || | ] £13,964

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:
nivolumab; QALYs, quality-adjusted life years

Impact of applying BICR-assessed PFS

Within the base case analysis, progression and response are applied based on investigator-
assessed endpoints from clinical studies, as clinical experts suggest that this is likely to reflect
clinician behaviour in a real-world setting. Similarly, this may better reflect the accrual of costs
and QALYs of mCRC patients, as a patient considered not to have progressed by the clinician
is likely to have a different quality of life and management plan compared with a patient
considered to have progressed. Similar to the base case analysis, an exponential fit was

deemed appropriate to capture the progression-free survival.

Results from the analysis is detailed in Table 64, with ICER estimates ranging from £13,405
per QALY (versus trifluridine-tipiracil) to £15,387 per QALY (versus raltitrexed).
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Table 64. Scenario analysis: impact of using BICR-assessed PFS for NIVO+IPI

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ | ] [ ] - - - -

Trifluridine-tipiracil | £16,978 0.887 0.630 | [ ] [ ] £13,405

Comparison B

NIVO+IPI | | ] || - - - -

BSC £9,379 0.626 0.441 | ] | ] | ] £14,248

Comparison C

NIVO+IPI || | | ] - - - -

FOLFOX £12,176 1.258 0.884 | ] | || £14,879

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £11,527 1.231 0.874 | ] | || £14,970

Comparison E

NIVO+IPI | || || - - - -

Irinotecan £11,139 1.240 0.883 | [ ] [ ] £15,062

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £13,389 1.616 1.147 | || | ] £15,387

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; QALYs, quality-adjusted life years

B.3.8.3.6 Impact of removing stopping rules

This scenario explores the impact of the removal of the 2-year stopping rule.

Results from the analysis are detailed in Table 65, where removing the stopping rule resulted
in ICER estimates ranging from £31,655 per QALY (versus trifluridine-tipiracil) to £35,165 per
QALY (versus raltitrexed).
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Table 65. Scenario analysis: impact of applying no stopping rule to patients in the NIVO+IPI
arm

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ [ ] [ ] - - - -

Trifluridine-tipiracil | £16,978 0.887 0.630 I | || £31,655

Comparison B

NIVO+IPI | | ] [ ] - - - -

BSC £9,379 0.626 0.441 [ ] [ ] || £31,907

Comparison C

NIVO+IPI | ] | ] || - - - -

FOLFOX £12,176 1.258 0.884 [ ] [ ] || £33,814

Comparison D

NIVO+IPI || || || - - - -

FOLFIRI £11,527 1.231 0.874 || [ ] | ] £33,869

Comparison E

NIVO+IPI | | | ] - - - -

Irinotecan £11,139 1.240 0.883 || [ ] | ] £33,982

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £13,389 1.616 1.147 | || | ] £35,165

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; QALYs, quality-adjusted life years

B.3.8.3.7 Impact of alternative utilities

Given the uncertainty in application of treatment-specific utilities, values from the published
literature were assessed in scenario analysis, wherein NIVO+IPI utility values were assumed
as per comparators and applied by progression status, as opposed to treatment status, as in
the base case.

Results from the analysis is detailed in Table 66, where the impact of applying equal utility
values between arms resulted in ICER estimates ranging from £13,148 per QALY (versus
trifluridine-tipiracil) to £15,070 per QALY (versus raltitrexed).
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Table 66. Scenario analysis: impact of applying equal utility value between arms

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ | ] [ ] - - - -

Trifluridine-tipiracil | £16,978 0.887 0.630 | [ ] [ ] £13,148

Comparison B

NIVO+IPI | | ] || - - - -

BSC £9,379 0.626 0.441 | ] | ] || £13,985

Comparison C

NIVO+IPI || | | ] - - - -

FOLFOX £12,176 1.258 0.884 | [ ] | ] £14,585

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £11,527 1.231 0.874 | ] | || £14,675

Comparison E

NIVO+IPI | || || - - - -

Irinotecan £11,139 1.240 0.883 | [ ] [ ] £14,765

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £13,389 1.616 1.147 | || | ] £15,070

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; QALYs, quality-adjusted life years

B.3.8.3.8 Impact of inclusion of testing for MSI test cost

As noted in the final scope, current NICE guidance recommends that all people with colorectal
cancer should be offered testing when first diagnosed, using immunohistochemistry for
mismatch repair proteins or MSI testing to identify tumours with dMMR.2 3 This was based on
economic evaluations conducted as part of Diagnostics Guidance 27 [DG27].2 Further, NG151
notes that testing for dMMR may inform systemic therapy choices for those with non-
metastatic colorectal cancer, but the NICE diagnostics guidance on molecular testing
strategies for Lynch syndrome in people with colorectal cancer already recommends such
testing for all people with colorectal cancer when first diagnosed.# For this reason no further
recommendations were made about testing for deficient DNA mismatch repair.

This assumption is validated by clinical experts, who note that this is an easy test to carry out
and that all patients should be tested given it is in the NICE guidance. In particular, given that
immuno-oncology therapies are available for this group, testing for this MSI high status is even
more important.”

Further, this is in line with ERG comments on an ongoing mCRC appraisal (ID1598), where it
was noted that test for BRAF status is “recommended in the updated NICE guideline (NG151)
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for all patients with mCRC at first diagnosis to help guiding the selection of systemic anti-
cancer therapy. Consequently, the test is becoming a standard care and does not present an
incremental cost compared with comparators for the use of the technology."*

However, in order to provide evidence relevant to the final scope, a scenario analysis was
undertaken assessing the impact of the cost of MSI-H/dMMR testing. The cost of MSI testing
was derived from the cost of immunohistochemistry from DG27. 3 Although this testing will be
undertaken in the majority of patients, in line with DG273, a conservative approach was taken
and it was assumed that no patients would receive this test in the comparator arm. This cost
was applied at model initiation in the NIVO+IPIl arm.

Results from the analysis is detailed in Table 67, where the impact of including a cost for MSI-
H test resulted in ICER estimates ranging from £13,405 per QALY (versus trifluridine-tipiracil)
to £15,387 per QALY (versus raltitrexed), with minimal increases in the ICER compared to the
base case.

Table 67. Scenario analysis: impact of including cost for testing for MSI

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI [ | ] [ ] - - - -

Trifluridine-tipiracil | £16,978 0.887 0.630 || | || £13,405

Comparison B

NIVO+IPI [ | ] [ ] - - - -

BSC £9,379 0.626 0.441 | ] [ ] [ ] £14,248

Comparison C

NIVO+IPI | | ] || - - - -

FOLFOX £12,176 1.258 0.884 | ] [ ] || £14,879

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £11,527 1.231 0.874 | ] | || £14,970

Comparison E

NIVO+IPI | || || - - - -

Irinotecan £11,139 1.240 0.883 | [ ] | ] £15,062

Comparison F

NIVO+IPI | | || - - - -

Raltitrexed £13,389 1.616 1.147 | || | ] £15,387

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; QALYSs, quality-adjusted life years
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B.3.8.3.9 Remission in a proportion of patients

Some UK clinical experts asserted that long-term outcomes were very good in patients who
were alive and pre-progression in two years. These experts described these patients as being
in remission, with only a small proportion subject to ongoing hazard from CRC-related death.

In line with this suggestion, an analysis was undertaken wherein 90% of patients who are alive
and pre-progression at two years are assumed to be subject to general population survival
and utility.

Results from the analysis is detailed in Table 68, where the impact of including a mixture/cure
proportion resulted in ICER estimates ranging from £9,615 per QALY (versus trifluridine-
tipiracil) to £10,756 per QALY (versus raltitrexed), with significant changes in incremental
QALY benefit driving the reduced ICERs.

Table 68. Scenario analysis: impact of including mixture/cure proportion

el Total Total Total Inc. Inc. Inc. ICER
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Comparison A

NIVO+IPI | | | ] - - - -

Trifluridine-tipiracil | £16,978 0.887 0.630 || | ] || £9,615

Comparison B

NIVO+IPI [ | [ ] - - - -

BSC £9,379 0.626 0.441 | ] | || £10,320

Comparison C

NIVO+IPI | | ] [ ] - - - -

FOLFOX £12,176 1.258 0.884 | || | ] £10,548

Comparison D

NIVO+IPI | || || - - - -

FOLFIRI £11,527 1.231 0.874 | || [ ] £10,619

Comparison E

NIVO+IPI || | | ] - - - -

Irinotecan £11,139 1.240 0.883 | || | ] £10,680

Comparison F

NIVO+IPI || | | ] - - - -

Raltitrexed £13,389 1.616 1.147 | || [ ] £10,756

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and

oxaliplatin; ICER, incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO:

nivolumab; QALYs, quality-adjusted life years

B.3.9. Summary of sensitivity analysis results

A large number of sensitivity analyses have been undertaken, assessing the impact of
variation in all variables and assumptions applied within the model. In the deterministic
analysis, NIVO+IPl was -cost-effective against all scenarios at a WTP threshold of
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£50,000/QALY. Similarly, in the PSA, the probability that NIVO+IPI is cost-effective versus
trifluridine-tipiracil, BSC, FOLFOX, FOLFIRI and irinotecan is | and [l versus raltitrexed
at a WTP threshold of £50,000/QALY.

Plausible alternative inputs and assumptions were assessed as scenario analyses within
Section B.3.8.3, as depicted in Figure 67. Reflecting the PSA and deterministic sensitivity
analysis, all of the ICERs remain below the £50,000/QALY threshold.
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Figure 67. Scenario analysis: overview of all scenarios
Dotted line represents the willingness-to-pay threshold of £50,000 per QALY

B.3.10. Subgroup analysis

All available subgroup analyses are provided in Section B.3.8.3.
B.3.11. Validation

B.3.11.1. Validation of cost-effectiveness analysis

In the specific context of previously treated AIMMR/MSI-H mCR, there are low patient numbers
and poor survival outcomes. Hence, there is a distinct paucity of evidence describing clinical
practice on which to base economic evaluation. In general, where no evidence has been
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identified, simple assumptions have been made based on independent sources, such as
published literature, CRC guidelines or previous NICE appraisals in the field of CRC. These
assumptions were then assessed for clinical plausibility; uncertainty has been characterised
through the use of sensitivity analyses. Extensive sensitivity analyses were then undertaken,
and all ICERs remain below a £50,000/QALY threshold.

A technical review of the cost-effectiveness model was conducted by an independent
economist. Further, the relevance of the model structure and assumptions were validated
through consultation with UK clinicians. This allowed the model approach to be validated and
permitted areas of disagreement to be resolved prior to generation of model results. In
addition, quality control was undertaken, whereby a cell-by-cell verification process was
conducted to allow checking of all input calculation, formulae and visual basic code.

B.3.11.2. Validation of nivolumab plus ipilimumab survival extrapolation

Despite the lack of real-world data, it was possible to validate the survival extrapolation for
NIVO+IPI against longer-term survival data from other indications. Available long-term data is
presented in Table 69. As can be seen, immunotherapy studies typically exhibit a higher rate
of mortality followed by a lower rate of mortality over long-term follow-up. Additionally, long
term survivorship without the need for prolonged treatment has been observed for
immunotherapies in other indications. For example, ipilimumab therapy administered for four
cycles at three-weekly intervals can lead to ten-year survival in 20-25% of melanoma patients,
as presented in Figure 68.106

Available Kaplan-Meier data from the CheckMate 142 trial indicates that the OS in AMMR/MSI-
H mCRC will be high in patients receiving NIVO+IPI. At two years, OS is [JJli], which is higher
than was observed for other indications. By contrast, long-term follow-up for other indications
indicates more patients survive into 5 years and 10 years than is predicted by the
extrapolations applied in this submission, with most studies demonstrating a survival plateau
as depicted in Figure 68. If a similar plateau in OS is observed in the CheckMate 142 study
upon maturation of the data, the model used to extrapolate the OS data in the base case
analysis would provide a conservative estimate of the long-term survival benefit associated
with NIVO+IPI. It should be noted that alternative survival extrapolations did not impact greatly
on cost-effectiveness outcomes. Further, a threshold analysis was undertaken to assess the
impact of any survival extrapolation uncertainty.

B.3.11.2.1 Expert validation of survival extrapolation

The survival modelling approach was presented to UK clinicians, in order to provide validation.
Clinicians were surprised not to observe more of a plateau effect in the extrapolations, given
the observed evidence. However, they considered that the survival extrapolations to be a
plausible conservative estimation of outcomes.
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Additionally, this approach to modelling survival was undertaken with reference to the
guidance from the NICE Decision Support Unit (DSU)''? and Bagust and Beale (2014)"'3 within
the context of only using single-arm data.

o o o -
E=N D co o
! ! |

Overall Survival
(proportion)

<
(N
!

== |pilimumab

I I I I 1 I I

0 12 24 36 48 60 72 84 96 108 120
Time (months)

No. at risk
Ipilimumab 1,861 839 370 254 192 170 120 26 15 5 0

Fig 1. Primary analysis of pooled overall survival (OS) data. Individual patient
data were pooled from 10 prospective trials and two retrospective, observational
studies of ipilimumab in metastatic melanoma (n = 1,861). Median OS was 11.4
months (95% CI, 10.7 to 12.1 months) with a 3-year survival rate of 22% (95%
Cl, 20% to 24%). Crosses indicate censored patients.

Figure 68. Overall survival following ipilimumab therapy in metastatic melanoma
(presented as figure 1 in Schadendorf et al 2015"%)
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Table 69. Survival rates for immunotherapies with available long-term follow-up

CheckMate CheckMate CheckMate 067
Study CheckMate 025 017/057 017/057/063/003 CheckMate 003 Schadendorf et al
CheckMate 142 . 106 " Hodi 201853,
Plimack et al., Vokes 2018, . . 152 2015 e
Reference 2016140 Gettinger 2019'" Antonia 2019 Hodi et al., 2016 Wolchok 20177°4,
Larkin 2019'%7
Drug Nivolumab + Nivolumab Nivolumab Nivolumab Nivolumab Ipilimumab Nivolumab plus
ipilimumab ipilimumab
Indication dM'zlE/glgl'H RCC NSCLC NSCLC Melanoma Melanoma Melanoma
n [ | 410 427 664 107 1,861 314
o,
g)zsmonth e 76% 48% 63% ~27% 73%
o,
2 month B 529% 27% 48% ~47% 64%
0,
gﬁsmmh B ~35% 17% 42% 22% 58%
emonth | - - 35% ~21% -
oamonth | - 13.4% 14% 34% ~20% -
120 month e 52%
& I - - : 18%
ACM: all cause mortality; NSCLC: non-small cell lung cancer; OS: overall survival; RCC: renal cell carcinoma
~ numbers approximated from visual inspection of Kaplan Meier curves
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B.3.11.2.2 Exploration of survival extrapolation techniques for cancer

immunotherapy

Limited clinical trial follow-up and low event rates for survival endpoints introduce uncertainty
in survival extrapolation for immunotherapies. Traditional conservative approaches can
adversely impact estimates of cost-effectiveness, impacting on HTA outcomes as well as
restricting patients’ access to these medicines. There is also growing evidence that parametric
survival models may be unable to capture the characteristic plateau observed in the latter
period of immunotherapy survival curves, as well as to model hazard functions with multiple
inflection points.'55-158

To examine this problem, two case studies have been undertaken to assess a range of
extrapolation methods to patient-level survival data to assess their predictive accuracy over
time. Multiple extrapolation methods were examined:

. Data from two separate studies were assessed:

o CheckMate 067: Phase lll randomised controlled study that compared PFS and OS of
nivolumab monotherapy and NIVO+IPI versus ipilimumab monotherapy in patients
with previously untreated, unresectable or metastatic melanoma, using data cuts at

o CheckMate 025: Phase Il randomised controlled trial comparing nivolumab with
everolimus for previously treated advanced renal cell carcinoma, using data cuts at

The extrapolation models were fitted to the earlier database locks and NICE DSU 14 was used
to inform model selection. The extrapolations for each model were compared with the
observed data from the latest database locks.

the CheckMate

5
o
N
(3

case

(7]
—
C
Q
<

the CheckMate

5
o
®
N

case study,
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In a similar study, survival modelling from TA319 (ipilimumab in melanoma) was revisited to
assess the accuracy of extrapolation methods.'®® In addition to the piecewise survival model
used in TA319, alternative models were assessed (fit to trial data with minimum follow-up of 3
years), including parametric, spline-based, mixture, and mixture-cure models. These were
compared against a longer-term data cut (5-year follow-up). Only the survival model used in
TA319 and a mixture-cure model provided 5-year survival predictions close to those observed
in the 5-year follow-up data set. Standard parametric, spline, and non—curative-mixture
models substantially underestimated 5-year survival.'%®

Based on this evidence, it can be concluded that estimating long-term survival for NIVO+IPI
through piecewise Kaplan-Meier and extrapolation may underestimate the long-term survival
benefit of this therapy, and the current estimates may be considered conservative.

B.3.11.3. Comparison of outputs with TA405

TA405 provides outputs for trifluridine-tipiracil , although these outputs apply a PAS discount
to costs.? A comparison of outputs for trifluridine-tipiracil versus TA405 is provided in Table
70. As can be seen, predicted LYs are broadly comparable with values output from TA405.
Predicted costs are also comparable with the difference potentially due to the impact of the
price fluctuations during the intervening period. QALY outcomes have slightly more variation
than those produced during TA405. However, this may be due to slight differences in PFS and
OS outcomes as a result of the MAIC, as application of naive outcomes from RECOURSE
(Table 62) produced an equivalent absolute QALY value (0.602 versus 0.59 and 0.54).

Table 70. Comparison of outcomes for trifluridine-tipiracil

Current appraisal TA4052
Company ERG
Costs £16,981 £16,386* £17,167*
QALYs 0.630 0.59 0.54
LYs 0.915 0.92 -
* applies PAS for trifluridine-tipiracil

B.3.11.4. Rationale for observed post-progression survival outcomes

As outlined in Table 50, mean PFS in the NIVO+IPI arm is predicted to be [} years, while
post-progression survival is predicted to be ] years. Although this can be considered to be
unusual, long post-progression survival can be considered plausible in the context of the
available data.

In particular, the PFS extrapolation applied in the base case analysis (semi-parametric
exponential function) can be considered conservative, with the log-logistic and lognormal
function providing equally plausible fits to the data but vastly increased predictions of PFS.
Use of these extrapolations improve the ICER slightly and extends mean PFS predictions to
B \<-rs, which provides more plausible estimates of post-progression survival ([l
years). To note, these alternative extrapolations had minimal impact on the ICER.
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Further, it should be noted that 20 of the 40 patients who progressed on NIVO+IPI continued
on their initial study treatment following progression. Clinicians validated this observation,
noting that patients experiencing early progression frequently will respond following
progression and will go on to achieve long lasting benefits. Hence, there is strong rationale
that the PFS data is underestimating the benefit of NIVO+IPI.

In support of this evidence, an analysis of observed post-progression survival was undertaken.
As can be seen in Figure 69, a significant proportion of patients experiencing a progression
event subsequently achieve long-term survival, indicating that a post-progression benefit
would be plausible.

Figure 69. CheckMate 142: comparison of pre-progression survival and post-progression
survival (investigator-assessed endpoints; censored for subsequent treatments)
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B.3.12. Interpretation and conclusion of economic evidence

Base case analysis

e Use of NIVO+IPI results in an increased mean OS ranging from - years (versus
raltitrexed) to ] years (versus BSC), as well as additional discounted QALYs and
life years of up to | and [}, respectively.

e Discounted incremental costs were estimated to be -- under base case
assumptions and the resultant ICERs were £13,367-£15,346 per QALY, which are
considered to be cost-effective at a willingness-to-pay threshold of £50,000 per
QALY.

Sensitivity analysis

e In the probabilistic sensitivity analysis and deterministic sensitivity analysis,
NIVO+IPI was cost-effective in all scenarios at a willingness-to-pay threshold of
£50,000 per QALY.

o Extensive scenario analyses were undertaken, reflecting the assumptions required
to undertake plausible, robust and transparent base case analysis. Within these
scenario analyses, all of the ICERs remain below the £50,000 per QALY threshold

e Therefore, NIVO+IPI can be considered a cost-effective use of NHS resources.

In the specific context of

OO
I  there are low patient numbers with

poor survival outcomes. Therefore, there is a distinct paucity of evidence describing clinical
practice on which to base economic evaluation. In general, where no evidence has been
identified, simple assumptions have been made based on independent sources, such as
published literature, CRC guidelines or previous NICE appraisals in the field of CRC. These
assumptions were then assessed for clinical plausibility; uncertainty has been characterised
through the use of sensitivity analyses and rationales for each assumption are provided in
Section B.3.6.2. Extensive sensitivity analyses were then undertaken, and all of the ICERs
remained below the £50,000/QALY threshold.

As previously noted, this analysis has been designed to be comparable with previous health
economic analysis and HTAs in CRC, facilitating review and transparency. Further, the
approach has been chosen to reflect the most important treatment outcomes for most CRC
patients: survival (progression free and overall), side effects and quality of life.
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In the base case analysis, it was estimated that NIVO+IPI| use would result in an additional
B oiscounted QALYs and | undiscounted life years versus comparators of
interest. Further, it was estimated that patients receiving NIVO+IPI would spend [l years in
the pre-progression state (versus 0.185-0.729 for patients receiving comparator treatments),
with a subsequent - years in the post-progression state (versus 0.455-0.981 years for
comparators), indicating a substantial benefit to survival in both the pre- and post-progression
period. Discounted incremental costs were expected to range between [l (versus
trifluridine-tipiracil) to |l (versus BSC) under base case assumptions and the resultant
ICERSs ranged from £13,366 (versus trifluridine-tipiracil) to £15,346 (versus raltitrexed), which
means all comparison can be considered cost-effective at a willingness-to-pay threshold of
£50,000/QALY.

The case for application of NICE end-of-life criteria is set out in Table 20, and based on this
evidence, it can be considered that NIVO+IPI meets both criteria for end-of-life. This was
supported by clinicians consulted for this submission, who emphasised explicitly that they
would expect NIVO+IPI to qualify for end-of-life, given the short life expectancy of previously
treated dAMMR/MSI-H mCRC and the significant survival benefit NIVO+IPI is expected to
provide compared to standard of care.’

In summary, availability of NIVO+IPI would provide an opportunity to make a significant and
substantial impact on health-related benefits and address a current unmet need. The adoption
of NIVO+IPI in this therapeutic indication in NHS England would represent a further, significant
advance in the management of this life-threating condition and would be a cost-effective use
of NHS resources.

B.3.12.1. Application of NICE end of life criteria to nivolumab plus
ipilimumab use in mCRC MSI-H

End of life criteria as applied by NICE are summarised as follows:

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

e There is sufficient evidence to indicate that the treatment offers an extension to life of
at least 3 months versus current standard of care in the NHS.

Current standard of care for the mCRC overall population is associated with poor outcomes;
estimates of median OS were low (with weighted mean median OS ranging from 6.05-12.73
months for comparators) based on SLR evidence for

OO
. nd a previous NICE appraisal in

this patient population has noted that life expectancy is likely to be less than 24 months.2
NIVO+IPI has a one-year OS rate of |, which is significantly higher than for comparators
(weighted mean of reported values: 34.91%; range: 0-69.5%). The weighted mean of reported
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values was 9.48 months for median OS, while median OS for NIVO+IPI was not reached
despite | GGG ~dditonally, based on the ITC presented in Section
B.2.9.2 the estimated mean OS for NIVO+IP!I is around ||l while comparator mean
OS ranged from 7.22 months to 20.41 months. A comparison of CheckMate 142 with
outcomes from the overall mCRC population may be considered conservative, as outcomes
may be poorer in mCRC patients with MSI-H/dMMR status. However, despite the potential
underestimation of benefit, the benefit is still demonstrated to exceed 3 months.

Further, clinicians consulted for this submission highlighted that there are very few patients in
this population (only ~4% of the mCRC are MSI-high), and that outcomes are even worse than
in the overall population. Therefore, a high degree of unmet medical need remains for effective
and tolerable treatments for this patient population

The case for application of NICE end-of-life criteria is set out in Table 20, and based on this
evidence, it can be considered that NIVO+IPl meets both criteria for end-of-life. This was
supported by clinicians consulted for this submission, who emphasised explicitly that they
would expect NIVO+IPI to qualify for end-of-life."
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Appendices

List of appendices

In line with the user guide for company evidence submission template, appendices start at C,
because document A is the submission summary and document B is the main submission.

Appendix | Appendix Title Location
number
C Nivolumab SmPC Provided as a separate
NB: A version of the European public assessment report or | document
scientific discussion is not yet available
D Identification, selection and synthesis of clinical evidence: Provided as a separate
systematic literature review report document
E Subgroup analysis Provided in the main
body of the report
E.1: CheckMate 142 Clinical Study Report Provided as a separate
document
E.2: CheckMate 142 Clinical Study protocol Provided as a separate
document
F Adverse reactions Provided in the main
body of the report
G Published cost-effectiveness studies: systematic literature Provided as a separate
review document
H Health-related quality-of-life studies: systematic literature Provided as a separate
review document
I Cost and healthcare resource identification: Provided as a separate
document
J Clinical outcomes and disaggregated results from the Provided in the main
model body of the report
K Checklist of confidential information Provided as a separate
document
L Indirect treatment comparison report Provided as a separate
document
M Survival analysis report Provided as a separate
document
N Utility analysis report Provided as a separate
document
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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.




Updated outcomes from CheckMate 142

Following submission, limited outcomes from an updated database lock from CheckMate 142 (Oct 2020)
have become available.

In the updated database lock, ] of 119 patients receiving NIVO+IPI had experienced an OS event (Figure

1) demonstrating that OS outcomes are || GGG, /iih median OS |GG

Similarly, only ] patients had experienced a PFS event (per investigator [Figure 2] and per BICR [Figure
3]), so that median PFS was |l per investigator and was ||l per BICR.

These outcomes surpass previously reported data and support the beneficial impact of NIVO+IPI in
previously treated patients with MSI-H/dMMR mCRC.

Figure 1. CheckMate 142 updated overall survival

I

Figure 2. CheckMate 142 updated progression-free survival per investigator
I

Figure 3. CheckMate 142 updated progression-free survival per BICR

Figure 4. Comparison of modelled OS extrapolations versus CheckMate 142 updated database lock

Figure 5. Comparison of modelled PFS extrapolations versus CheckMate 142 updated database lock

Section A: Clarification on effectiveness data

Checkmate 142

A1. What proportion of patients in Checkmate 142 had subsequent therapy prior to
progression according to blinded independent central review (BICR) and investigator
assessment (I1A)?

The proportion of patients who have subsequent therapy prior to progression are detailed in Table 1.

Table 1. CheckMate 142: subsequent treatment prior to progression (Feb 2019 data cut)

Subsequent treatment prior to | Subsequent treatment prior to

progression (Per BICR) progression (Per investigator)




N

119

Number of events* - -7
Type of events

Progression - -7

Death | L[
Subsequent therapy prior to progression

Number | |

As proportion of patients with progression events - -

As proportion of all patients - -

in PFS data.

* Number of events does not align with PFS endpoints events, as patients who initiate a subsequent anticancer treatment prior

to progression will be censored at the last evaluable assessment. Hence, patients with subsequent treatments are not reflected

A2. What proportion of patients in Checkmate 142 continued to have nivolumab therapy

post progression?

In the Feb 2019 database lock, ] patients continue to receive nivolumab therapy post progression.

A3. Please provide the number of events, the number of censored patients and the reasons

for censoring for progression-free survival (PFS) based on IA and BICR, as well as for

overall survival (OS).

Number of events, the number of censored patients and the reason for censoring for progression-free

survival (PFS) per BICR and investigator and overall survival (OS) can be found in Table 2, Table 3 and

Table 4, respectively.’

Table 2. Status of censored patients (Overall survival) — CheckMate 142

All patients (n=119)

Number of deaths (%)

Number of patients censored (%)

Status of censored patients (%)

Still on treatment

Not progressed

Progressed

In Follow-up

Off study

Lost to follow-up

Patient withdrew consent

Other

Table 3. Status of censored patients (Progression free survival — BICR assessed) — CheckMate 142

All patients (n=119)

Number of events (%)

Type of events (%)




Progression

Death

Number of patients censored (%)

Censored on first dosing date (%)

No baseline tumour assessment and no death (%)

No on-study tumour assessment and no death

Censored on date of last tumour assessment on study (%)

Received subsequent therapy (%)

Still on treatment (%)

Progression-free in follow up (%)

Off study (%)

Lost to follow up (%)

Patient withdrew consent (%)

Other (%)

Table 4. Status of censored patients (Progression free survival — investigator assessed) —

CheckMate 142

Number of events (%)

All patients in=1 19)

Type of events (%)

Progression

Death

Number of patients censored (%)

Censored on first dosing date (%)

No baseline tumour assessment and no death (%)

No on-study tumour assessment and no death

Censored on date of last tumour assessment on study (%)

Received subsequent therapy (%)

Still on treatment (%)

Progression-free in follow up (%)

Off study (%)

Lost to follow up (%)

Patient withdrew consent (%)

Other (%)

A4. How many patients in Checkmate 142 required hormone replacement therapy as a

result of immune-related adverse events?

- of patients received hormone replacement therapy for adverse event management.”

A5. How many patients in Checkmate 142 required treatment with corticosteroids as a

result of immune-related adverse events?

- of patients received corticosteroid for adverse event management.’

AG6. In Checkmate 142 all adverse events were documented for a minimum of 100 days after

the last dose. However, according to the SmPC for nivolumab taken in combination with




ipilimumab adverse events related to the treatments may occur up to 5 months after
treatment discontinuation. Please provide the rationale for the 100-day follow-up for safety.

This follow-up time window was recommended by the FDA at the start of the nivolumab program (year
2011).

A7. In the company submission (Document B) it is stated that the maintenance phase of
nivolumab alone following nivolumab plus ipilimumab (NIVO+IPI) therapy was given at a
dose of 3mg/kg every 2 weeks (Table 7) or a fixed dose of 240mg every 2 weeks (Table 2
and Section B.2.3.3).

a) Please confirm which dose of nivolumab participants in CheckMate 142 had for the

maintenance phase.

Patients enrolled in CheckMate 142 received nivolumab 3 mg/kg and ipilimumab 1 mg/kg once every 3
weeks for four doses and then nivolumab 3 mg/kg IV once every 2 weeks.? 2 This equates to 221.1 mg
assuming body weight of 73.7 kg, based on mean weight in CheckMate 142. As nivolumab vials provide a

dose of 240mg, it is assumed that the remainder of each vial is wasted.

Table 2 in the company submission refers to the dosage included in the market authorisation application,

which includes a fixed dose of 240mg every 2 weeks.

b) The ERG notes that the company has received marketing authorisation for a fixed dose of
nivolumab for the monotherapy phase of 480mg every 4 weeks for melanoma and renal cell
carcinoma. Please can the company confirm whether they are applying for marketing

authorisation at this dosage for this indication?
The company will be applying for marketing authorisation at the fixed dose of 240mg every 2 weeks.

A8. Please clarify the discrepancy in Lam 2020 RWE data. In the text median PFS is
reported as 8.3 months and 16.7 months for nivolumab and NIVO+IPI, respectively. Figure
22, on the other hand indicates that median PFS is roughly 9 months for nivolumab
monotherapy but not reached for NIVO+IPI.

This publication reports on findings of a real-world evidence study conducted by the University College

London Hospital.* We are currently following up on the discrepancy between the reported results and the

poster figure and will get back as soon as possible.



A9. Please provide a discussion of the difference between the results of CheckMate 142 (IA
median PFS 41.5 months) and the Lam 2020 RWE data (median PFS either 16.7 months

according to the text or not reached, according to Figure 22).

It is always challenging comparing clinical trials and real-world evidence. Lam 2020 was a small real world
study conducted in the UK, based on 49 patients of whom only 12 received NIVO+IPI.# While these results
are broadly supportive of the positive impact of NIVO+IPI, it is not possible to draw definitive conclusions
based on such a small patient population, particularly where median follow-up is only 17.7 months.
Although there is a discrepancy between the plotted Kaplan-Meier and the reported OS outcomes, it can be
observed that the timing of each OS event is hugely impactful in terms of summary statistics. This effect

may have caused the difference in outcomes between Lam 2020 and CheckMate 142.

There are also minor differences in baseline characteristics, which may have had small impact on
outcomes. Patients in Lam 2020 had a slightly worse ECOG score. This reflects the status of patients
enrolled in an Individual Patient Supply Request Programme, who may have fewer treatment options and a

poorer prognosis.
Indirect treatment comparison

A10. Priority question: Please provide more information on how the comparator studies for
each of the matching-adjusted indirect comparisons (MAICs) were selected. Please provide
the rationale for selecting a specific study for each comparison, and provide the specific
rationale for excluding each of the other studies. Please also answer the following
questions related to your choice of studies:

a) For NIVO+IPI, please provide the reference for and a description of Cohen et al. 2020

(Journal of Clinical Oncology 38(4), study name NIPICOL), how the results compare with

Checkmate 142, and why this study was not presented in the company submission.

NIPICOL is a French Phase Il study undertaken by the GERCOR Multidisciplinary Oncology Cooperative
Group. At the time of submission, limited information was available to inform this study. However, since

submission, a manuscript has been accepted for publication.

NIPICOL study

The NIPICOL study is a Phase I, single-arm, open-label, multicentre study evaluating disease control rate
(DCR) by RECIST and iRECIST in patients with dAMMR/MSI mCRC treated with NIVO+IPI.5 6

Eligible patients were = 18 years old, had histologically confirmed mCRC locally assessed as MSI/dMMR,
measurable disease per RECIST 1.1 criteria and had an ECOG performance score of 0 or 1. Patients were

further required to have progressed on or after or were intolerant or contraindicated to current standard of



care, including: fluoropyrimidine, oxaliplatin and irinotecan; anti-EGFR therapy, if patients had wild-type
RAS and RAF, and anti-VEGF therapy.% 8 In addition, patients were required to have an absolute neutrophil
count 21500 cells per mm?, platelet count 2100 x 10%/L, haemoglobin 29 g/dL, serum creatinine level

<150 uM, aspartate aminotransferase and alanine aminotransferase <3 x upper limit of normal (ULN; or

<5 x ULN in the case of known liver metastases), alkaline phosphatase <5 x ULN, and total bilirubin <1.5 x
ULN.5 6

After the induction period, consisting of nivolumab 3 mg/kg intravenously over 60 min and ipilimumab 1
mg/kg intravenously over 90 min every 3 weeks for four cycles, patients continued to receive 3 mg/kg
intravenously every 2 weeks until PD, discontinuation because of toxicity, death, withdrawal of consent, or

for a maximum of 20 infusions (max. 1 year of therapy).> 6

Primary outcome of this study was disease control rate (defined as the number of patients with stable
disease (SD), partial response (PR), or complete response (CR) divided by the total number of patients) at
12 weeks according to RECIST 1.1 and iRECIST criteria by central review. Secondary outcomes included:
PFS (defined as time from data of first dose of study treatment to date of first progression [RECIST 1.1 or
iRECIST] or death due to any cause, up to 24 months); objective response rate (according to RECIST and
iIRECIST);OS (defined as the time between date of the first dose of study treatment and death); and safety

outcomes.5 6

Response rates at 12 weeks and overall best observed response is presented in Table 5. At 12 weeks,
disease control rate was 86% by RECIST 1.1 and 87.7% by iRECIST (96%CI, 0.77-1.0 with no significant
difference). At 12 months, PFS and OS per RECIST 1.1 were 72.9% (95% CI 59.0% - 82.7%) and 84.0%

(95% CI 71.4% -91.3%), respectively. Median survivals were not reached.®



Table 5. NIPICOL®: Tumour response at 12 weeks and overall best observed response per RECIST

1.1 criteria
At 12 weeks Overall best response

N=57 N=57
Complete response, n (%) 2(3.5) 11(19.3)
Partial response, n (%) 18 (31.6) 23 (40.4)
Objective response rate, % 35.1 59.6
Stable disease, n(%) 29 (50.9) 17(29.8)
Progressive disease, n (%) 5(8.8) 3(5.3)
Confirmed progressive disease per iRECIST criteria 4 (7.0) 2 (3.5)
Pseudo-progression per iRECIST criteria 1(1.8) 1(1.8)
Non-evaluable, n(%) 3(5.3) 3(5.3)
Disease control rate per RECISTS 1.1/ iRECIST, % 86.0/ 87.7 89.5/91.2
RECIST: Response Evaluation Criteria in Solid Tumours

Comparison between NIPICOL and CheckMate 142

Based on a median follow-up time of 18.4 months, median PFS and OS have not been reached in the
NIPICOL study.> However, outcomes at 12 months were broadly comparable to CheckMate 142. PFS was
72.9% in the NIPICOL study versus [} in the CheckMate 142 (investigator-assessed outcomes). OS was
84.0% in the NIPICOL study versus 84.9% in CheckMate 142. While the objective response rate (ORR)
was comparable between the two studies (59.6% for NIPICOL study versus [ for CheckMate 142), more
patients in the NIPICOL study achieved complete response (19.3% versus [JJif).5 7

It should be noted that these outcomes can be considered broadly comparable, despite shorter duration of
treatment during NIPICOL, where patients received nivolumab 3 mg/kg intravenously over 60 min and
ipilimumab 1 mg/kg intravenously over 90 min every 3 weeks for four cycles (induction phase) and then
nivolumab 3 mg/kg intravenously every 2 weeks until progressed disease, discontinuation because of
toxicity, death, withdrawal of consent, or for a maximum of 20 infusions, equivalent to 1 year of therapy.>’
This supports the clinical relevance of the two-year stopping rule applied in CheckMate 8HW, and recently
implemented in CheckMate 142. Further, this supports the long-term clinical outcomes in patients where a

stopping rule is applied.

b) For folinic acid, fluorouracil and irinotecan (FOLFIRI), please provide the rationale for using
Van Cutsem 2012 in the economic model, although Tabernero 2015 was considered of

equivalent relevance.

Both studies were considered relevant to the decision problem, as both were large studies enrolling
patients with similar patient characteristics to CheckMate 142. Van Cutsem 20128 (VELOUR) was
considered to be more reflective of UK clinical practice and therefore was chosen over Tabernero 2015°
(RAISE). However, a scenario analysis using Tabernero 2015° (RAISE) was presented Section B.3.8.3.4 of

the company submission, showing similar ICERS.



A11. Priority question: Please re-assess which studies to include in the MAICs for the
comparisons with folinic acid, fluorouracil and oxaliplatin (FOLFOX), FOLFIRI, trifluridine-
tipiracil, and best supportive care (BSC). Please prioritise availability of Kaplan—Meier (KM)
survival data but place greater weight on studies reporting patient characteristics for
important prognostic factors such as BRAF/KRAS status. If limiting the selection by study
size or to a specific subgroup, please specify and justify the sample size used as a cut off

and the rationale for focusing on the subgroup.

a) If there are a number of potentially relevant studies based on the criteria listed above, please
prioritise randomised controlled trials (RCTs) over observational or non-comparative
studies. The ERG suggests not to limit the selection to studies informing NICE submissions

or marketing authorisations.

b) If there is no clear rationale for using one study over others available for a specific
comparator, please use the study with the best outcomes for the comparator as this will

provide a conservative estimate of the relative treatment effect versus NIVO+ IPI.

Analysis of KRAS/BRAF mutation status

There is poor reporting of KRAS/BRAF for relevant comparators. This is typically undertaken in more recent
studies and in studies enrolling more heavily treatment-experienced patients, due to the recent evolution in
knowledge around these prognostic factors. Further, there is a large degree of difference in how this status
is assessed and reported between comparator studies (i.e., KRAS versus RAS, analyses specifically
assessing mutations in exon 2 of the KRAS gene versus analyses assessing the entirety of the gene,
methodology for assessing mutations). Additionally, where this assessment is undertaken, it is most
commonly reported in studies where it informs eligibility criteria (i.e., included patients must have be KRAS

wildtype or mutation). These factors limit the extent to which informative analyses can be undertaken.

Further, adjusting to comparator KRAS/BRAF status is of limited relevance to the MSI-H/dMMR population.
There is a higher incidence of KRAS/BRAF mutation in MSI-H/dMMR patients than the overall mMCRC
population, reflected in the proportion of patients with these mutations within the CheckMate 142 cohort.
Based upon the subgroup analyses performed in CheckMate 142, presence or absence of these mutations
may have less of an impact upon outcomes than has been observed in the general population, and
therefore it has not been necessary to adjust for imbalances when comparing CheckMate 142 to external
data in external populations: the outcomes do not greatly vary dependent upon the proportion with
mutations (JJFigure 6). Conversely, one may be concerned with the outcome of patient populations
receiving comparator therapies given the incidence of mutation seen in MSI-H/dMMR patients, which are
associated with worse prognosis. The modification of the evaluated treatment effect between the adjusted
CheckMate 142 data and the comparator due to the invariance of outcomes in the NIVO+IPI receiving

population versus the worsening outcomes expected in the modelled comparator receiving population, is



not expressed by applying a conditional constant treatment effect, with the expected direction of bias
favouring the comparator. Without patient-level data from the comparator study or an external validated
complete conditional outcomes model for the comparator, this cannot be compensated for. Given that the
direction of bias is believed to favour the comparator both by consideration of this observed confounding

and the expected unobserved confounding by the MSI-H/dMMR subpopulation, this is left unresolved.

Despite these factors, scenario analyses are provided where these factors are taken into account. For the
purposes of these analyses, it is assumed that KRAS exon 2 wildtype is equivalent to wildtype in all other
exons. Further, it is assumed that methodology for assessing mutations are equivalent. One final
assumption is that eligibility criteria is followed, so that all patients in a study enrolling KRAS wildtype

patients are KRAS wildtype (and vice versa), unless specifically reported otherwise.

10



lFigure 6: CheckMate 142 N+l KRAS/BRAF subgroup analysis.
(a) — Overall survival
(b) — Progression-free survival per investigator
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Study selection

All RCTs with available OS Kaplan-Meier are presented in Table 6 to Table 11. Each study was assessed
for suitability for inclusion into the MAIC, with particular reference to the UK MSI-H/dMMR mCRC patient
population, data availability and comparability to the CheckMate 142 baseline characteristics. Decisions

and rationale are presented within the tables.

Base case analyses remained as per the company submission; however, these were updated to reflect
available KRAS data (where available) and in line with other clarifications on the MAIC. Scenario analyses
are provided versus alternative data sources, in line with the stated prioritisation from the ERG
(BRAF/KRAS status; most improved outcomes favouring the comparator). The rationale and key eligibility

criteria for inclusion or exclusion is also reflected.

12



Table 6 Study selection: FOLFOX

Study CONFIRM 21° NO16967"" ECOG E3200"2 N984113 NCT01111604'4 CAPRI-GOIM?5 TRICC-C'®
Year 2011 2008 2007 2009 2016 2016 2019
Study ID in clinical #2047 #701 2 #1833 #1454 2 #1035 #2162 #10231
SLR extraction grid
Additional IDs - - #6139 - - - -
Decision Base case analysis Scenario Not used Not used Not used Scenario* Not used

Large scale RCT;

Large scale RCT;

Patient pathway not
relevant (excludes

Regimen similar to
UK practice, KRAS

Restricted patient
population to

Key reason for . . irinotecan/oxaliplatin- | status known; small following
- relevant patient relevant patient . . . . . .
decision (Base case, . ) Poorer patient based regimens in sample size; no age | Cetuximab+FOLFIRI; Small sample size;
. pathway; patient pathway; patient L . o
scenario, or not L . outcomes first-line and data available; Italy-specific; poorer outcomes
characteristics characteristics -
used) - . mandates irinotecan outcomes however most
similar to CM142 similar to CM142 o L
monotherapy in third- | comparable to other optimistic outcomes
line setting) studies for comparators
. FOLFOX-4 +
Intervention Placebo FOLFOX-4 FOLFOX-4 FOLFOX-4 mFOLFOX-6 FOLFOX-4 FOLFOX
N (ITT) 429 314 291 246 49 79 26
1 prior therapy .
i 1 prior thera
1 orior thera 1 prior therapy (irinotecan + (flugrlo rimid?nye' 1 prior therapy 1 orior thera Refractory to non-
Treatment p Py (irinotecan + 5- fluoropyrimidine py' ’ (FOLFIRI/ CAPIRI; P . by oxaliplatin-based
: (irinotecan. + G ; . prior o (cetuximab plus P
experience - fluorouracil/folinic required; prior . . . prior biologic was palliative first-line
fluoropyrimidine) . . . L . irinotecan/oxaliplatin FOLFIRI)
acid +- biologic) oxaliplatin/bevacizu allowed) therapy
was excluded)
mab was excluded)
Life expectancy 212 weeks >3 months No criterion reported >12 weeks 26 months No criterion reported | No criterion reported
ECOG WHO PS 0-2 ECOG 0-2 ECOG 0-2 ECOG 0-2 ECOG 0-1
1 0,
KRAS mutation (% NR NR NR NR 61 27.4% NR
observed cases)
1 0,
BRAF mutation (% NR NR NR NR NR 6.0% NR
observed cases)
OS median (months) 11.9 12.6 10.8 13.8 12.34 14 9.9
PFS median 42 48 47 6.2 423 45 46
(months)

CAPIRI: irinotecan and capecitabine, ECOG: Eastern Cooperative Oncology Group; FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; FOLFOX: 5 fluorouracil, folinic acid, and oxaliplatin
* Scenario assessed as it represents most optimistic outcomes for the comparator
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Table 7 Study selection: FOLFIRI

fluoropyrimidine)

containing therapy)

oxaliplatin therapy)

biologic; prior
irinotecan therapy
was excluded)

was excluded)

2007030717 LCCC1029"8
9 8 19 20 21
Study RAISE VELOUR! (NCT00752570) (NCT01298570) NCT00967616 Graeven et al FIRIS
Year 2015 2016 2013 2018 2014 2007 2010
Study D in clinical #363 #240 #840 #641_1 #5220 #1767 _1 #1005
SLR extraction grid
Additional IDs - #240A - #2731, #9903 - - #4996
Decision Scenario Base case analysis Not used Not used Not used Not used Not used
Large study,
representative
median outcgmes, Large StUd}/' Small patient Japanese only study;
treatment history representative . . . .
. . Small sample size; . numbers; limited Small sample size; 78.9% of patients
required median outcomes, Small sample size . .
. . poorer outcomes data; only published poorer outcomes received subsequent
bevacizumab plus treatment history as poster treatment
FOLFOX, which is similar to CM142 P
not relevant to UK
Key reason treatment pathway
Intervention FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFIRI FOLFIRI
N (ITT) 536 550 49 61 50 28 213
. 1 prior therapy (5-
! p”°f the.rapy fluorouracil /folinic
1 prior therapy (oxaliplatin acid, capecitabine or
Treatment (bevacizumab + 1 prlor.ther.apy 1 prior t.he.ra.py quoropynrrludlne 1'pr|or therapy (prior 5-fluorouracil ffolinic 1.pr|or therapy (prior
. o (oxaliplatin- (fluoropyrimidine + /capecitabine +- irinotecan therapy L N irinotecan therapy
experience oxaliplatin + acid in combination

with oxaliplatin; prior
irinotecan therapy
was excluded)

was excluded)

Life expectancy No criterion reported | No criterion reported =3 months No criterion reported | No criterion reported 23 months No criterion reported
PS ECOG 0-1 ECOG 0-2 ECOG 0-1 ECOG 01 ECOG 0-2 ECOG 0-2 ECOG 01

1 0,
KRAS mutation (% 487 NR 326 67.3 NR NR NR
observed cases)

1 0,
BRAF mutation (% NR NR NR NR NR NR NR
observed cases)
OS median 11.7 12.06 8.8 11.7 12.2 9.5 17.4
PFS median 4.5 4.67 5.2 5.3 4.2 3.7 5.1

ECOG: Eastern Cooperative Oncology Group; FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; OS: overall survival; PFS: progression-free survival
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Table 8 Study selection: FOLFIRI (continued)

Study Xie?? NCT01479465% Cao? CAPTEM (NCT02414009)%5
Year 2014 2017 2014 2020
g:ilédy ID in clinical SLR extraction 4110 #1689 #2291 #805_1
Additional IDs - - - -
Decision Not used Scenario* Not used Not used
Small patient numbers; US patients . .
. . Chinese study; small patient .
Single-centre, Chinese study; low only; KRAS mutant only; best . Italian study; poorer outcomes;
Key reason . population; poorer outcomes than ;
outcomes comparator outcomes; excluding . small sample size
other studies
FIRIS study
Intervention FOLFIRI FOLFIRI FOLFIRI FOLFIRI
N (ITT) 155 80 77 43
. Prior oxaliplatin plus 5-fluorouracil- | Prior oxaliplatin plus 5-fluorouracil - | Prior first-line oxaliplatin-containing Prior oxaliplatin-based regimens,
Treatment experience o o . . . .
based first-line chemotherapy based first-line chemotherapy regimen with or without bevacizumab
Life expectancy No criterion reported > 3 months No criterion reported No criterion reported
PS ECOG 0-2 ECOG 0-2 ECOG 0-2 ECOG 0-1
1 0,
KRAS mutation (% observed NR 100 NR 100
cases)
1 0,
BRAF mutation (% observed NR NR NR NR
cases)
OS median 10.7 16.3 11.3 10.6
PFS median 4.2 5.8 51 3.5

ECOG: Eastern Cooperative Oncology Group; FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; OS: overall survival; PFS: progression-free survival
* Scenario assessed as it represents most optimistic outcomes for the comparator
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Table 9 Study selection: Trifluridine-tipiracil

Study EudraCT, 2016-005241-2326 RECOURSE? TERRAZ?8 J003-100400302°
Year 2020 2015 2018 2012
srtit()jdy ID in clinical SLR extraction 4815 #1123 _1 #106 440
Additional IDs #3140, #10054 #4386 - #4212, #5885, #6193
Decision Not used Base case analysis Scenario* Not used
Key reason Small sample size; Danish stud NA 30 study sites in China, the Japanese stud

y P ’ y Republic of Korea and Thailand P y
Intervention Trifluridine—tipiracil Trifluridine—tipiracil Trifluridine—tipiracil Trifluridine—tipiracil
N (ITT) 47 534 271 112

Treatment experience

Refractory or intolerant to
irinotecan and oxaliplatin (+ other
criteria)

=2 prior therapies (possibly
including adjuvant if recur within 4
months)

Refractory or intolerant to two or
more prior chemotherapy regimens
(fluoropyrimidine, irinotecan, and

Previous treatment history of two or
more regimens of standard
chemotherapy; and were refractory
or intolerant to fluoropyrimidine,

oxaliplatin) irinotecan, and oxaliplatin

Life expectancy =3 months No criterion reported No criterion reported No criterion reported
ECOG WHO 0-1 ECOG 01 ECOG 0-1 ECOG 0-2

1 0,
KRAS mutation (% observed 617 509 36.5 455
cases)

1 0,
BRAF mutation (% observed 0 NR NR NR
cases)
OS median 6.7 7.2 7.8 9
PFS median 2.6 2 2 2.7

ECOG: Eastern Cooperative Oncology Group; OS: overall survival; PFS: progression-free survival
* Scenario assessed as it represents most optimistic outcomes for the comparator
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Table 10 Study selection: Best supportive care

LUME-colon 130 o Co.23 = - o0 = o
Study (NCT02149108) RECOURSE (NCT01830621)*" Rao CO0.26 NCT01507545 NCT02196688 TERRA
Year 2016 2015 2018 2004 2019 2018 2017 2018
ID #225 #1123 _2 #1524 #750 #2224 1 #1747 #101 #106
Additional #7836, #3995 #4386_2 - - - - -
Decision Scenario BaLca_se Not used Not used Not used Not used Not used Scenario
analysis
ITarge study; Large study; Patients are more Small sample Small sample
patients are more reflects CM142 treatment UK study, but . . .
Key reason . . size; poorer Small sample size size; poorer Japanese
treatment and comparator experienced; patients are older
. ; outcomes outcomes
experienced studies poorer outcomes
. Best supportive Best supportive Best supportive Best supportive Best supportive Best supportive Best supportive
Intervention BSC
care + Placebo care + Placebo care + Placebo care care care + Placebo care
N (ITT) 382 266 144 133 61 42 24 135
All available All available
All avallable. standard the!'a.ples standard thel.'alples All available Patients had to
standard therapies (fluoropyrimidine, (fluoropyrimidine, . . Refractory or
) . . . . standard therapies | have received at | .
(5-fluorouracil, 22 prior therapies oxaliplatin, irinotecan, o intolerant to two or
L - . .. . L (fluoropyrimidine, least a second- .
oxaliplatin, (possibly including | irinotecan failed or oxaliplatin, L . more prior
. . ; o . . . irinotecan, line standard
Treatment irinotecan, adjuvant therapy if contraindicated; 22 prior therapies cetuximab or o . . chemotherapy
. . . N . . oxaliplatin, therapy, including .
experience bevacizumab/aflib recurrence EGFR inhibitor based upon site panitumumab \ . regimens
s . . . . bevacizumab. fluoropyrimidine, -
ercept, occurred within 4 | failed for RAS wild failed for RAS wild L L (fluoropyrimidine,
. . EGFR inhibitors oxaliplatin, or ..
cetuximab/panitu months) type unless type unless failed for RAS wild | irinotecan-based irinotecan, and
mumab (for RAS unsuitable; VEGF unsuitable; VEGF type) regimens oxaliplatin)
wild-type) was permitted but permitted but not P 9
not required) required)
. No criterion No criterion No criterion No criterion
Life expectancy 212 weeks 212 weeks 23 months >12 weeks
reported reported reported reported
ECOG PS ECOG 0-1 ECOG 0-1 ECOG 0-1 ECOG 0-2 ECOG 0-1 ECOG 0-1 ECOG 0-1 ECOG 0-1
KRAS mutation
(% observed 53.9 50.8 47.2 37.8 60 46.3 NR 37.0%
cases)
1 0,
BRAF mutation (% NR NR NR NR 14 7.692307692 NR NR
observed cases)
OS median 6 5.2 4.8 6.2 41 6.14 5.52 7.1
PFS median 1.4 1.7 1.8 2.6 1.9 1.86 0.99 1.8

ECOG: Eastern Cooperative Oncology Group; OS: overall survival; PFS: progression-free survival
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Table 11 Study selection: BSC (continued)

and cetuximab
or panitumumab

MCBRVP 20020408 J003- 20100007
36 37 38 i 39 742
LT A=z el [ CoRR Cunningham™ |\ -101413205)% | (NCT00113763)*" Barni 100400302 | (NCT01412957)%
Year 2018 2015 2013 1998 2016 2007 1995 2012 2016
ID #1294 #1295 #1746 #2088_2 #2309 #234 #2440 #40_2 #4390
- - #4212, #5885,
Additional - - #2091 _1 - #6156, #6193 #1426 2
Decision Not used Not used Not used Not used Not used Not used Not used Not used Not used
China study Small sample
size; limited
data; patient
More treatment Small sample
. Small sample . . pathway not Japanese study; .
. experienced; o size; Spanish o . KRAS wild type
Key reason Asian study size; limited Limited data reflective of small sample .
poorer study; poorer . patients
data current size
outcomes outcomes
treatment
pathway in the
UK
Intervention Best supportive | Best supportive | Best supportive Best Best supportive Best supportive Best supportive | Best supportive Best supportive
care care care supportive care care care care care care
N (ITT) 138 68 255 90 24 232 25 57 188
Patients had to
have received
= 2 prior locﬁlrlgn?r d Patients who Previous
therapies y did not respond treatment Previously
(including approved to a first-line history of two or received a
Metastatic CRC o standard Prior 5- . .
fluoropyrimidine . . chemotherapy more regimens thymidylate
that progressed M therapies fluorouracil . s
. + oxaliplatin or . . with 5- of standard synthase inhibitor
following at . o Includes as regimen; no . Two or three prior , )
Treatment irinotecan; prior > 2 prior . fluorouracil, chemotherapy; (e.g.
. least 2 . many of the more than two . regimens for s
experience bevacizumab, . . L therapies . plus folates, or and were fluoropyrimidine,
standard . following as prior palliative metastatic CRC I
cetuximab, or \ ] \ progressed refractory or capecitabine,
chemotherapy . were licensed: a | 5-fluorouracil, o . .
. panitumumab . . after initial intolerant to a raltitrexed or
regimens fluoropyrimidine, regimens Lo .
was allowed L response or fluoropyrimidine, fluorouracil-
oxaliplatin, . o .
but not . disease irinotecan, and uracil)
. irinotecan, and e S
required) . stabilisation oxaliplatin
bevacizumab;
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for patients who
had KRAS wild-
type tumours

Life expectancy 512 weeks >3 months >3 months No criterion No criterion No criterion No criterion No criterion No criterion
reported reported reported reported reported reported

ECOG PS ECOG 0-1 ECOG 0-1 ECOG 0-1 WHO 0-2 ECOG 0-2 ECOG 0-2 NR ECOG 0-2 ECOG 0-2

KRAS mutation NR

(% observed 38.3 61.6 NR 54.2 NR NR 52 0

cases)

BRAF mutation NR

(% observed 6.7 1.8 NR NR NR NR NR NR

cases)

0S median 6.6 6.3 5 6.5 4.7 NR (approx. 7| NR (approx. 9 6.6 7.4

months) months)
PFS median 1.8 1.7 1.7 NR 2.3 7.3 weeks NR 1 1.7

ECOG: Eastern Cooperative Oncology Group; OS: overall survival; PFS: progression-free survival
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Baseline characteristics from selected studies

Baseline characteristics for eligible studies identified for FOLFOX are presented in Table 12 to Table 14, for
FOLFIRI in Table 15 to Table 17, for trifluridine-tipiracil in Table 18 and Table 19, and BSC in Table 18 and

Table 20.

Table 12. Baseline characteristics: CONFIRM 2'° (FOLFOX base case analysis)

FOLFOX4
Characteristic (n=429)
No. %
Male 268 62.5
Sex
Female 161 375
White 356 83
African American 16 3.7
Race
Asian 47 11
Other 10 23
Mean 59.2
Age (years) SD 11.31
Range 18-81
Liver 329 76.7
) . Lung 188 43.8
Site of recurrence or metastasis -
Lymph nodes, abdominal 50 1.7
Lymph nodes, other 78 18.2
0 225 52.4
WHO PS 1 182 424
2 22 5.1
<1.5 303 70.6
LDH
>1.5 126 294
Mean 23.43
SD 25.136
Time since cancer diagnosis, months Median 14.03
Minimum 2.43
Maximum 200.7
Number of prior lines of therapy 1 100%

Highlighted rows indicate variables matched upon in base case. For this study, the “Primary” set was used.
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Table 13. Baseline characteristics: NO16967'" (FOLFOX scenario analysis)

FOLFOX-4
Characteristic (n=314)
No. %
Male 191 61
Gender
Female 123 39
Median 59.7
Age, years
Range 26-83
0 145 46
ECOG performance status 1 148 47
2 21
Colorectal 24
Colon 201 64
Rectal 89 28
Primary tumour site - - -
Stage at first diagnosis
Local regional 129 41
Metastatic 185 59
) Surgery 279 89
Prior treatment -
Radiotherapy 70 22
1 108 34
2 112 36
Number of metastatic sites
3 60 19
14 34 11
) Abnormal 145 46
Alkaline phosphatase
Normal 168 54
Number of prior lines of therapy 1 100%
Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient
weights on primary

Table 14. Baseline characteristics: CAPRI-GOIM"® (FOLFOX scenario analysis)

FOLFOX
(n=79)
N %
43 54.4
Gender MIE
Female 36 456
Median 63
Age
Range 40-80
Primary tumour Colon 52 65.9
site Rectum 27 34.1
1 47 59.5
Number pf . 5 2 279
metastatic sites
3 10 12.6
Liver metastases only* 32 40.5
Prior adjuvant Yes 13 16.5
chemotherapy No 66 83.5

* As this was not specified as total proportion of patients with liver metastases, it was not included as a potential matching variable
Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient
weights on primary, and identified no predictors among the available data other than age and sex
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Table 15. Baseline characteristics: VELOUR® (FOLFIRI base case analysis)

FOLFIRI
Characteristic (n=614)
No. %
0 350 57
ECOG PS 1 250 40.7
2 14 2.3
. . Yes 187 30.5
Prior bevacizumab
No 427 69.5
Male 353 57.5
Sex Female 261 425
Median 61
Age, years Range 19-86
Colon 302 49.2
Rectosigmoid 136 221
Rectum 174 28.3
Primary site Other 2 0.3
0 6 1
No. of metastatic organs involved at ! 2l g
baseline >1 337 54.9
Any site 608 99
Liver 431 70.2
Lung 277 45.1
Lymph nodes 181 295
Metastatic organs involved at baseline Peritoneum 88 14.3
None, or liver and other metastases 468 76.2
Liver metastasis Liver metastasis only 146 23.8
Prior hypertension 268 43.6
Adjuvant only 64 104
Adjuvant and metastatic disease 108 17.6
Prior chemotherapy Metastatic disease 442 72
Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient
weights on primary

Table 16. Baseline characteristics: RAISE® (FOLFIRI scenario analysis)

Placebo
Characteristic
(n=536)
Mean (range) 62 (33-87)
Age (years) <65 321 60%
265 215 40%
Male 326 61%
Sex
Female 210 39%
o White 410 77%
Ethnic origin -
Asian 103 19%
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Black 16 3%
Other 2 <1%
Not reported 5 1%
Europe 235 44%
Geographical region North America 143 27%
Other 158 30%
0 259 48%
1 273 51%
ECOG
20r3 2 <1%
Missing 2 <1%
Time to progression after start <6 months 129 24%
of first-line treatment >6 months 407 76%
Mutant 261 49%
KRAS exon 2 status
Wild type 275 51%
<200 393 73%
Carcinoembryonic antigen (ug/L) 2200 107 20%
Missing 36 7%
1 157 29%
o 2 194 36%
Number of metastatic sites
23 182 34%
Missing 3 1%
Colon 358 67%
Site of primary tumour Rectum 171 32%
Colorectal 7 1%

Number of prior lines of therapy

1

100%

weights on primary

Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient

Table 17. Baseline characteristics:

NCT014794652% (FOLFIRI scenario analysis)

Characteristic

FOLFIRI + Placebo (Part B)

Overall Number of Baseline Participants 84

Number Analysed 80
Mean (range) 58.8 (32, 85)

Age Between 18 and 65 years 57 71.3%
> 65 years 23 28.7%
Female 41 51.2%

Sex
Male 39 48.8%
White 67 83.8%
Black or African American 8 10.0%
Asian 1 1.3%

Race . . o
Native Hawaiian or Pacific Islander 1 1.3%
Not Permitted 3.8%
Missing 0.0%
Non-Hispanic/Latino 70 87.5%

R

et?w%?c/:ity Hispanic/Latino 6.3%
Not Permitted 6.3%
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0 43 53.8%
ECOG PS 1 36 45.0%
2 1 1.3%
Metastatic sites Liver 58 72.5%
Lung 34 42.5%
Lymph nodes 11 13.8%

KRAS wild type

0%

Highlighted rows indicate variables matched upon in base case. For this study, the “Primary” set was used

Table 18. Baseline characteristics: RECOURSE? (trifluridine-tipiracil and BSC base case analysis)

TAS-102 Placebo
Characteristic
(n=534) (n=266)
Median 63 63
Age
Range 27-82 27-82
Male 326 61 165 62
Sex
Female 208 39 101 38
White 306 57 155 58
Race Asian 184 34 94 35
Black 4 <1 5 2
Japan 178 33 88 33
Region* i
g United $tates, Europe and 356 67 178 67
Australia
0 301 56 147 55
ECOG
1 233 44 119 45
disease Rectum 196 37 105 39
. No 262 49 131 49
KRAS mutations
Yes 272 51 135 51
Time from <18 months 111 21 55 21
diagnosis of
metastases =18 months 423 79 211 79
. 2 95 18 45 17
Number of prior 3 119 29 54 20
regimens
24 320 60 167 63
Fluoropyrimidine 534 100 266 100
Irinotecan 534 100 266 100
. . Oxaliplatin 534 100 266 100
Prior systemic
anticancer agents | Bevacizumab 534 100 265 >99
Antll-EGFR monoclonal 278 52 144 54
antibody
Regorafenib 91 17 53 20
As part of any prior 504 98 265 >99
treatment regimen
Refractow ’.[0. At time of last exposure 497 93 240 90
fluoropyrimidine 8
As part of last regimen 311 58 144 54
before study entry

Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient

weights. Regional subgroup-specific aggregate data was used for this study.

*In this study, only the index-study overlapping North American/European subgroups were analysed, as Japanese patients were not represented

in CheckMate 142. Within the two subgroups, proportion European was used as an adjustment factor (0/100% respectively)
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Table 19. Baseline characteristics

: TERRAZ (trifluridine-tipiracil and BSC scenario analysis)

Trifluridine/ Tipiracil Placebo
Characteristic
(n=271) (n=135)
Male 170 63 84 62
Sex
Female 101 37 51 38
Median (range) 58 (26-81) 56 (24-80)
Age <65 206 76 103 76
>=65 65 24 32 24
Race Asian 271 100 135 100
China 204 75 101 75
Country Republic of Korea 55 20 26 19
Thailand 12 4 8 6
Height Mean (SD), cm 165.4 7.6 165.7 7.6
Weight Mean (SD), kg 64.4 11.8 63.6 11
Median (range),
BMI KM/M2 234 (15.8-36.1) 23 (12.9-31.6)
i 172 63 85 63
KRAS Wild type
Mutant 99 37 50 37
Median time since cancer diagnosis, 228 (2-166) 26.3 (1-102)
months (range)
Primary tumour Colon 154 57 85 63
site Rectum 117 43 50 37
0 64 24 30 22
ECOG
1 207 76 105 78
. 2 62 23 25 19
No .of prior 3 74 27 36 27
regimens
>=4 135 50 74 55
No of metastatic 1-2 166 61 82 61
sites >=3 105 39 53 39
Time since first Median (range) 18.6 (1.3-106.8) 233 (1.4-103.0)
diagnosis of
mest;astasis, <18 months 134 49 52 39
months >= 18 months 137 51 83 61
None 148 55 66 49
Any (anti-VEGF or
anti-EGFR o both) 123 45 69 51
Anti-VEGF but not
Prior biologic anti-EGFR 52 19 27 20
::ttil:\lfl(zs(glg Putne! 46 17 25 19
Both anti-VEGF
and anti-EGFR 25 9 17 13

weights on primary

Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient
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Table 20. Baseline characteristics: LUME Colon 12 (BSC scenario)

Placebo
Characteristic (n=382)
Age Median (range) 62 (23-83)
Sex Male 218 571
Caucasian 268 70.2
Asian 104 27.2
Race
Other 3 0.8
Missing 9 24
0 142 37.2
ECOG
1 240 62.8
Westerp Europe, North America, 297 59.4
_ Australia
Region Asia 98 25.7
Other 57 14.9
Time from onset of | 54 1 onths 110 28.8
metastatic disease
until randomization 272 71.2
(%) >=24 months
Colon 227 59.4
Primary site of
diseasg Rectum 154 40.3
Unknown 1 0.3
>1 metastatic site at screening 319 83.5
Presence of liver Yes 266 69.6
metastases No 116 30.4
Mean (SD) number of lines of previous
. ; - . 3.9 1.8
Previous systemic anticancer therapies
treatments >=3 lines of previous systemic 296 775
anticancer therapies
Oxaliplatin 382 100
Fluoropyrimidine 382 100
Irinotecan 382 100
Preymus systemic Bevacizumab or aflibercept 381 99.7
anticancer
therapies Bevacizumab 370 96.9
Aflibercept 47 12.3
Regorafenib 144 37.7
Trifluridine/tipiracil 53 13.9
Previous radiotherapy 132 34.6
KRAS wild-type and other RAS wild-type patients only 176 46.10%
Prior cetuximab or panitumumab 175 99.4
Metastasis site Liver 266 69.6%
Highlighted rows indicate variables matched upon in base case. For this study, the “Secondary” set was used due to unacceptable patient
weights on primary

MAIC adjustment characteristics

To improve confidence in the results of the ITC, the potential set of adjustment characteristics was

expanded from the company submission. In full, these characteristics were:
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e Age — mean, standard deviation (sd), minimum, 25" percentile, median, 75" percentile, maximum.
Where multiple was available, mean/sd were preferred. Among the selected studies, none reported
at the 25" or 75t percentile.

e Sex — proportion male.

¢ Race — proportion Asian, proportion Black or African American. Due to the low absolute number of
Asian patients in CheckMate 142, inclusion of this adjustment characteristic tended to concentrate on
matching weights upon a very limited number of individuals, resulting in an infeasibly large change in
outcomes from the unweighted reference case when adjusting to populations with higher proportion
Asian. This was taken as an indication that the subgroup was not sufficiently sampled within
CheckMate 142 for a reliable estimation of conditional outcome modification. This characteristic was
therefore removed from consideration for the “secondary” set.

e KRAS - observed cases proportion wild-type. Patients in CheckMate 142 with unknown status were
assigned the observed cases proportion.

e BRAF - observed cases proportion wild-type. Patients in CheckMate 142 with unknown status were
assigned the observed cases proportion. In practice, only the CAPRI-GOIM provided a reliable
measurement of BRAF mutation/wild-type among the selected studies, and was at a very low
proportion.

e ECOG PS - proportion with ECOG PS 0.

¢ Time from diagnosis — mean, sd, minimum, median, maximum.

e Tumour location — proportion with primary location “rectum”. Due to the low absolute number of
patients with rectal tumours in CheckMate 142, inclusion of this adjustment characteristic tended to
dramatically concentrate on matching weights upon a very limited number of individuals, resulting in
an infeasibly large change in outcomes from the unweighted reference case, as with Asian race; the
same action of exclusion from consideration within the “secondary” matching set was taken.

¢ Number of prior therapies — proportion with only a single prior therapy.

¢ Region — proportion of population attending study centres in Europe.

e Metastases location — proportion with liver metastases, proportion with lung metastases, proportion
with peritoneal metastases, proportion with lymph node metastases.

¢ Number of metastatic sites — proportion with metastatic sites limited to a single organ.

In the updated analysis, four adjustment sets were assessed:

o All — All available prognostic factors. Full matching was not expected to be possible for all studies
upon all factors given the limited study size of CheckMate 142, and so this was expected to be a
scenario analysis for a limited set of comparisons only.

¢ Primary: Predictive + demographic — Variables predictive of outcomes from the patient-level data
within CheckMate 142 plus age and sex. To identify this predictive subset of variables from the

study specific “All” set, forward stepwise selection was performed within a Cox proportional hazards
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model upon the CheckMate 142 data. The criterion for inclusion of a predictive variable was

improvement in 10-fold cross validated partial likelihood. Age and sex were deemed necessary for

inclusion in extrapolation given the lifetable component of the survival models of NIVO+IPI,

irrespective of their prognostic relevance in the within-trial period to which the Cox models were

fitted.

e Secondary: as per the primary adjustment set, but removal of the following: proportion of patients

specified as Asian; proportion of patients where primary tumour location is specified as rectum.

¢ Fallback: Demographic — Age and sex alone, providing a fallback model in case of overly-

concentrated patient weights.

MAIC results

Outcomes for the MAIC are provided in Table 22 (Overall survival) and Table 23 (Progression-free

survival), with adjustment of CheckMate 142 Kaplan-Meier depicted in Figure 7 to Figure 32. As can be

observed, switching to alternative studies and inclusion of additional adjustment characteristics has minimal

impact on outcomes, due to the long-term beneficial impact of NIVO+IPI. As an exception to this,

adjustments where the effective study size was too low provided spurious results, including the comparison
versus FOLFIRI from NCT01479465, where FOLFIRI mean OS was adjusted from 20.97 months to 41.4

months.

A summary of comparator survival outcomes from MAIC analyses is provided in Table 21.

Table 21. Summary of comparator outcomes from MAIC analyses

Mean OS
(CM 142 population modelled as

receiving comparator)

Mean PFS
(CM 142 population modelled as

receiving comparator)

FOLFIRI 17.2-41.4 months 4.5-10.3 months
FOLFOX 13.5-21.8 months 5.9-7.0 months
Trifluridine-tipiracil 8.5-15.7 months 3.4—4.3 months
BSC 6.2-10.8 months 1.6—2.1 months

oxaliplatin; OS: overall survival; PFS: progression free survival

BSC: best supportive care: FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; FOLFOX: 5 fluorouracil, folinic acid, and
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Table 22. MAIC output: Overall survival outcomes

Relative
Study characteristics Adjustment Adjusted NIVO+IPI population tree:;';::;nt ::rr\?is:nt::cr:r:aeg
Mean survival set Adjusted Adjusted Aln(mean)
Study Scenario outcomes In(mean) (se) ESS mean In(mean) (se) (se) Updated Original
CheckMate 142 NIVO+IPI 119 168.13 5.12 (0.177)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85(0.048) Primary 214 200.5 5.30 (0.200) 2.45 (0.205) 14.52 15.65
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 173.9 5.16 (0.193) 2.52(0.198) 13.50 NA
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 163.3 5.10 (0.211) 2.04 (0.241) 21.80 NA
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 144.6 4.97 (0.210) 2.19 (0.220) 18.87 17.19
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 120.4 4.79 (0.178) 2.04 (0.184) 21.92 15.30
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 85.2 4.44 (0.368) 1.40 (0.403) 41.40 NA
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 113.4 4.73 (0.234) 2.39 (0.249) 15.41 10.86
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 163.4 5.10 (0.192) 2.64 (0.300) 12.05 11.70
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 229.9 5.44 (0.131) 2.99 (0.146) 8.48 NA
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 112.8 4.73 (0.231) 2.75 (0.305) 10.77 7.55
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 185.6 5.22 (0.194) 3.14 (0.521) 7.31 8.13
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 181.8 5.20 (0.178) 2.88 (0.220) 9.47 NA
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 235.5 5.46 (0.114) 3.30 (0.135) 6.21 NA

ESS: effective sample size; FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; FOLFOX: 5 fluorouracil, folinic acid, and oxaliplatin; se: standard error
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Table 23. MAIC output: Progression-free survival outcomes

Relative
Study characteristics Adjustment Adjusted NIVO+IPI population tree:;';::;nt ::rr\?is:nt::cr:r:aeg
Mean survival set Adjusted Adjusted Aln(mean)
Study Scenario outcomes In(mean) (se) ESS mean In(mean) (se) (se) Updated Original
CheckMate 142 NIVO+IPI 119 69.8 4.25 (0.185)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 214 64.4 4.16 (0.226) 2.46 (0.229) 5.94 7.54
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 68.6 4.23 (0.220) 2.55 (0.224) 5.45 NA
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 66.8 4.20 (0.217) 2.30 (0.246) 7.00 NA
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 58.8 4.07 (0.189) 2.18 (0.194) 7.86 6.33
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 491 3.89 (0.202) 1.98 (0.207) 9.66 4.49
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 55.2 4.01 (0.512) 1.91 (0.526) 10.34 NA
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 59.9 4.09 (0.189) 2.79 (0.220) 4.29 4.19
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 74.9 4.32 (0.189) 3.03 (0.270) 3.38 3.70
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 83.2 4.42 (0.187) 3.04 (0.739) 3.35 NA
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 59.5 4.09 (0.190) 3.48 (0.193) 2.14 210
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 78.3 4.36 (0.189) 3.73 (0.211) 1.67 1.90
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 62.1 4.13 (0.241) 3.50 (0.330) 212 NA
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 87.2 4.47 (0.222) 3.79 (0.225) 1.58 NA

ESS: effective sample size; FOLFIRI: 5 fluorouracil, folinic acid and irinotecan; FOLFOX: 5 fluorouracil, folinic acid, and oxaliplatin; se: standard error
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FOLFOX comparisons

Table 24: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: CAPRI-GOIM

CAPRI-GOIM . -
(FOLFOX) CheckMate 142 Nivolumab + Ipilimumab
Variable Unadjusted Unadjusted Matched (Secondary set)
Value Value Matched? Value
N/ESS 79 119 98.6
Age (years) - min 40 21 Y 40
Age (years) - median 63 58 Y 62.4
Age (years) - max 80 88 Y 80
Sex - Male - % 54.40% 58.80% Y 54.40%
KRAS - wild type - % 100.00% 58.10% 58.80%
Primary tumour location - rectum - % 34.20% 5.00% 4.80%
Met. Locations - 1 - % 59.50% 25.20% 24.40%
ESS: effective sample size; FOLFOX: 5 fluorouracil, folinic acid, and oxaliplatin
1.00
=
0.75
)
Q 0.50
0.25
0 6 12 18 24 30 36 a2 48
Time (months)
Population — Al — Fallback Secondary
CAPRIGOIM FOLFOX A Primary — Unweighted

NAR (Cumulative Events)

All 8400  64(0.1) 7(08  35(3.0) 3.4 (3.1) 0 2(3.1) 01(31)  00(3.1)
Fallback 986(00) 907(87) 859(139) 783(211) 755(243) 603(243) 153(27.0) 125(27.0) 0.0(27.0)
Primary 74(00)  7.0(04) 6(1.1) 8(3.7) 3.7 (4.1) 8(4.1) 5(4.1) 0.4(41)  00(41)
Secondary 986(0.0) 907 (8.7) 85 9 (13.9) 78 3(21.1) 755(24.3) 60 3(24.3) 15 3(27.0) 125(27.0) 0.0(27.0)
Unweighted 119.0(0.0) 1080(120) 1020 (180) 930(27.0) 900(300) 710(300) 180(330) 140(330) 00(330)

3.1)

Figure 7. Adjustment of CheckMate 142 NIVO+IPl Kaplan-Meier: CAPRI-GOIM Overall survival
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Time (months)
Population — Al — Fallback Secondary
CAPRIGOIM FOLFOX A — Primary — Unweighted
NAR (Cumulative Events)
All  64(00) 6 (0.8) 4(3.0) 34(3.6) 2.5(3.9) 4 (4.0) 0.1(4.0) 0.0 (4.0) 0.0 (4.0)
Fallback 98.6(0.0) 751 (21.9) 695(25 9) 64 1(29.0) 55.4(36.1) 301 (37.3) 9.2(38.1) 0.0 (40.5) 0.0 (40.5)
Primary 7.4(0.0) 4 (1.0) 6 (3.9) 2(4.2) 2.4(4.7) 3 (4.8) 0.4 (4.8) 0.0 (4.8) 0.0 (4.8)
Secondary 986(0.0) 751 (21.9) 69 5 (25.9) 54 1(29.0) 554(36.1) 301 (37.3) 9.2(381) 00(405) 0.0(40.5)
Unweighted 119.0(0.0) 87.0(280) 80.0(33.0) 75.0(36.0) 650(44.0) 350(45.0) 10.0(46.0) 00(48.0) 0.0(48.0)

Figure 8. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: CAPRI-GOIM progression-free

survival

Table 25: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: CONFIRM2

CONFIRM2 CheckMate 142 Nivolumab + Ipilimumab
(FOLFOX)
Variable Unadjusted Unadjusted Matched (primary set)
Value Value Matched? | Value
N/ESS 429 119 214
Age (years) - mean 59.2 56.55 Y 59.2
Age (years) - sd 11.31 13.789 Y 11.31
Sex - Male - % 62.50% 58.80% Y 62.50%
Race - Asian - % 11.00% 2.50% Y 11.00%
Race - Black - % 3.70% 1.70% 5.00%
ECOGPS-0-% 52.40% 45.40% 49.40%
Time from diagnosis (years) - mean 1.95 2.57 Y 1.95
Time from diagnosis (years) - sd 2.095 2.823 Y 2.095
No. prior lines -1 -% 100.00% 39.50% Y 100.00%
Met. Loc. - Liver - % 76.70% 42.90% Y 76.70%
Met. Loc. - Lung - % 47.80% 26.10% 31.20%
ECOG: Easter Cooperative Oncology Group; ESS: effective sample size; FOLFOX: 5 fluorouracil, folinic
acid, and oxaliplatin; sd: standard deviation
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© 0.50
0.25
0 6 12 18 24 30 36 42 48
Time (months)
Population — Al — Fallback Secondary
CONFIRM2 FOLFOX A — Primary — Unweighted

NAR (Cumulative Events)

All 188(00) 186(08) 174(1.2) 148(47) 148(47) 117(47) 27(48)  26(48) 00 (48)
Fallback 109.1(0.0) 100.3(9.5) 947 (155) 86.4(23.9) 83.2(27.0) 64.6(27.0) 158(30.6) 12.8(30.6) 0.0(30.6)
Primary 214(00) 21405 198(1.6) 172(51) 172(51) 141(51) 41(52) 40(52) 00(52)
Secondary 31.9(00) 318(10) 303(18) 26.3(68) 263(68 201(68) 60(73) 55(7.3)  00(7.3)
Unweighted 119.0(0.0) 108.0(120) 1020(180) 93.0(27.0) 90.0(30.0) 71.0(30.0) 18.0(330) 14.0(33.0) 0.0(33.0)

Figure 9. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: CONFIRM2 Overall survival
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0 6 12 18 24 30 36 42 48
Time (months)
Population — Al — Fallback Secondary
CONFIRM2 FOLFOX A — Primary — Unweighted

NAR (Cumulative Events)

All 186(00) 11.7(66) 104(7.3) 103(73) 92(85) 46 (85) 1.2 (8.5) 00(85)  00(85)
Fallback 109.1(0.0) 824 (243) 759(29.1) 69.9(323) 594(40.9) 322(419) 9.1(43.0) 00(453) 00(45.3)
Primary 214(00) 143(67) 125(7.8) 123(7.9) 106(96) 58(96) 1.3 (9.6) 0.0(96)  00(9.6)
Secondary 31.9(0.0) 223(85) 20.4(104) 19.6(107) 169(136) 67(186) 4.4(136) 00(136) 0.0(13.6)
Unweighted 1190(00) 870(280) 800(330) 750(360) 650(440) 350(450) 100(460) 00(480) 00(480)

Figure 10. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: CONFIRM2 progression-free
survival



Table 26: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: NO16967

NO16967(FOLFOX) CheckMate 142 Nivolumab + Ipilimumab
Variable Unadjusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 314 119 108.2
Age (years) - min 26 21 Y 26
Age (years) - median 59.7 58 Y 59.5
Age (years) - max 83 88 Y 81
Sex - Male - % 60.80% 58.80% Y 60.80%
Race - Asian - % 14.00% 2.50% 2.10%
Race - Black - % 2.60% 1.70% 2.00%
ECOGPS-0-% 46.20% 45.40% Y 46.20%
Primary tumour location - rectum - % | 28.30% 5.00% 4.40%
No. prior lines - 1 - % 100.00% 39.50% 40.70%
Met. Locations - 1 - % 34.40% 25.20% Y 34.40%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size; FOLFOX: 5 fluorouracil, folinic acid,
and oxaliplati

0.50 1

0s

0.00 1

0 6 12 18 24 30 36 42 48
Time (months)

Population — A NO16967 FOLFOX A Secondary
— Fallback — Primary —  Unweighted

NAR (Cumulative Events)

All 128(00) 128(01) 12207 114(34) 114(34) B8(34) 16 (3.6) 12(36)  00(38)
Fallback 114.3(0.0) 1051(10.1) 987 (16.8) 89.9(25.3) 86.8(28.6) 67.1(286) 17.4(31.7) 137(31.7) 0.0(31.7)
Primary 414(00) 370(63) 338(79) 282(135) 274(143) 228(143) 53(165) 45(165) 00(165)
Secondary 1082(00) 1007(83) 936(156) 856(233) 825(266) 64.1(266) 166(29.7) 126(297) 00(297)
Unweighted 119.0(0.0) 108.0(12.0) 1020(180) 93.0(27.0) 90.0(30.0) 71.0(300) 180(330) 140(330) 0.0(33.0)

Figure 11. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: NO16967 Overall survival
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Time (months)
Population — A NO16967 FOLFOX A Secondary
— Fallback — Primary —  Unweighted
NAR (Cumulative Events)

All 128(00) 8.4 (4.2) 6.5(6.0) 6.3 (6.5) 57 (7.7) 35(7.7) 12(7.7) 0.0 (7.7) 0.0(7.7)
Fallback 114.3(0.0) 845(262) 77.8(31.2) 72.2(34.4) 624(424) 32.5(434) 9.9(44.3) 0.0 (46.5) 0.0 (46.5)
Primary 41.4(00) 284(106) 242(144) 229(152) 191(18.6) 107 (188) 2.3(19.0) 0.0 (19.5) 0.0 (19.5)
Secondary 1082(0.0) 80.1(241) 746(288) 694(32.1) 60.1(39.7) 310(410) 89(41.8) 00(436) 00(436)
Unweighted 119.0(0.0) 87.0(28.0) 80.0(33.0) 75.0(36.0) 65.0(44.0) 35.0(450) 10.0(46.0) 0.0(48.0) 0.0(48.0)

Figure 12. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: NO16967 progression-free survival

FOLFIRI comparisons

Table 27: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: NCT01479465

NCT01479465 CheckMate 142 Nivolumab + Ipilimumab
(FOLFIRI)
Variable Unadjusted Unadjusted Matched (primary set)
Value Value Matched? | Value
N/ESS 80 119 19.73
Age (years) - mean 58.8 56.55 Y 58.8
Age (years) - min 32 21 Y 33
Age (years) - max 85 88 Y 75
Sex - Male - % 48.80% 58.80% Y 48.80%
Race - Asian - % 1.30% 2.50% Y 1.30%
Race - Black - % 10.00% 1.70% 5.30%
KRAS - wild type - % 0.00% 58.10% Y 10.70%
ECOGPS-0-% 53.80% 45.40% Y 53.80%
Met. Loc. - Liver - % 72.50% 42.90% 63.60%
Met. Loc. - Lung - % 42.50% 26.10% Y 42.50%
Met. Loc. - Lymph node - % 13.80% 62.20% Y 13.80%
Met. Locations - 1 - % 17.50% 25.20% 18.00%

ESS: effective sample size; FOLFIRI

: 5 fluorouracil, folinic acid and irinotecan
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Time (months)
Population — Al NCT01479465 FOLFIRI A Secondary
— Fallback — Primary — Unweighted

NAR (Cumulative Events)

All 182(00) 160(24) 158(27) 113(70) 113(70) 986(70) 43(73) 42(73) 00(73)
Fallback 108.8(0.0) 100.3(9.2) 94.9(14.8) 86.0(236) 83.0(266) 64.9(266) 17.6(29.0) 13.9(29.0) 0.0(29.0)
Primary 197(0.0) 174(26) 17.1(31) 119(78) 11979 101(79) 4081  40(81)  00(81)
Secondary 202(00) 17.9(24) 17.8(30) 124(79) 124790 105(7.9) 41@1) 4181 00(8.1)
Unweighted 1190(00) 1080(120) 1020(180) 930(270) 800(300) 71.0(30.0) 180(330) 140(330) 00(330)

Figure 13. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: NCT01479465 Overall survival
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Time (months)
Population — Al NCT01479465 FOLFIRI A Secondary

— Fallback — Primary — Unweighted

NAR (Cumulative Events)

All 182(00) 82(74) 77(75) 74(82) 61(84)  45(84) 18(85)  00(94) 00(94)
Fallback 1088(0.0) 80.6(24.3) 73.6(29.3) 69.4(31.9) 60.7(39.2) 31.6(404) 95(41.2) 00(433) 00(433)
Primary 197(00) 98(82) 89(84) 87(93) 70(95)  50(35) 2395  00(104) 00(104)
Secondary 202(00) 102(84) 9.3(86)  90(9.5) 73(97) 51(97)  23(38 00(10.7) 00(10.7)
Unweighted 1190(00) 870(280) 800(330) 750(360) 650(440) 350(450) 100(460) 00(480) 00(480)

Figure 14. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: NCT01479465 progression-free
survival



Table 28: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: RAISE

RAISE (FOLFIRI) | CheckMate 142 Nivolumab + Ipilimumab
Variable Unadjusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 536 119 91.1
Age (years) - mean 62 56.55 Y 62
Age (years) - min 33 21 Y 33
Age (years) - max 87 88 Y 81
Sex - Male - % 60.80% 58.80% Y 60.80%
Race - Asian - % 19.20% 2.50% 1.70%
Race - Black - % 3.00% 1.70% 2.10%
KRAS — wild type - % 49.80% 58.10% Y 49.80%
ECOGPS-0-% 48.30% 45.40% Y 48.30%
Primary tumour location - rectum - % 31.90% 5.00% 6.30%
No. prior lines-1-% 100.00% 39.50% 41.10%
Met. Locations - 1 - % 29.30% 25.20% Y 29.30%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size; FOLFIRI: 5 fluorouracil, folinic
acid and irinotecan
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0 6 12 18 24 30 36 42 48
Time (months)
Population — Al —  Primary Secondary
— Fallback RAISE FOLFIRIA — Unweighted

NAR (Cumulative Events)

All 88(00) 88(01) 84(06) 79(31) 79(31) 54(31) 09(33) 08(33) 00(33)

Fallback 984(0.0) 89.9(8.0) 832(16.7) 75.9(234) 725(27.3) 547(27.3) 13.4(30.0) 10.9(30.0) 0.0(30.0)
Primary 255(00) 225(41) 204(53) 164(9.2) 159(9.8) 134(98) 26(114) 23(114) 00(114)
Secondary 91.1(00) 842(75) 77.9(142) 703(218) 67.3(247) 500(24.7) 128(286) 105(286) 00(286)
Unweighted 119.0(0.0) 1080(120) 102.0(180} 930(27.0) 800(300) 710(30.0) 180(330) 14.0(330) 00(330)

Figure 15. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: RAISE Overall survival
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0 6 12 18 24 30 36 42 48
Time (months)

Population — Al —  Primary Secondary
— Fallback RAISE FOLFIRI A — Unweighted

NAR (Cumulative Events)

All  88(00) 52(34) 44(43) 42(47) 37(62) 26(52) 06(52) 00(52) 00(52)

Fallback 984(00) 729(235) 674(27.9) 61.6(31.8) 525(39.2) 263(402) 86(41.0) 00(43.0) 00(43.0)
Primary 255(0.0) 170(7.2) 150(20) 142(96) 117(118) 69(120) 12(121) 00(124) 00(124)
Secondary 91.1(0.0) 67.3(21.3) 63.0(255) 56.3(207) 48.3(359) 23.2(37.0) 83(37.9) 00(403) 00403
Unweighted 1190(00) 870(280) 800(330) 750(360) 650(440) 350(450) 100(460) 00(480) 00(480)

Figure 16. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: RAISE Progression-free survival

Table 29: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: VELOUR

VELOUR CheckMate 142 Nivolumab + Ipilimumab
(FOLFIRI)
Variable Unadjusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 614 119 57.4
Age (years) - min 19 21 Y 21
Age (years) - median 61 58 Y 60.9
Age (years) - max 86 88 Y 81
Sex - Male - % 57.50% 58.80% Y 57.50%
Race - Asian - % 8.30% 2.50% 1.60%
Race - Black - % 8.30% 1.70% 2.20%
ECOGPS-0-% 57.00% 45.40% 48.40%
Primary tumour location - rectum - % | 28.30% 5.00% 5.80%
Met. Loc. - Liver - % 70.20% 42.90% 48.10%
Met. Loc. - Lung - % 45.10% 26.10% Y 45.10%
Met. Loc. - Peritoneum - % 14.30% 33.60% Y 14.30%
Met. Loc. - Lymph node - % 29.50% 62.20% Y 29.50%
Met. Locations - 1 - % 44.10% 25.20% 30.60%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size; FOLFIRI: 5 fluorouracil, folinic
acid and irinotecan
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0.25 1

0 6 12 18 24 30 36 42 48
Time (months)

Population — Al —  Primary — Unweighted
— Fallback Secondary VELOUR FOLFIRI A

NAR (Cumulative Events)

All 17500 180(21) 136(4.0) 8.3(9.2) 79
Fallback 113.8(0.0) 103.9(10.8) 97.8(17.3) 89.0(257) 85.8(29.2
Primary 427(00) 387(53) 359(74) 279(152
Secondary 574(00) 542(36) 483(112) 388(19.0
Unweighted 119.0(0.0) 108.0(120) 102.0(18.0) 930(27.0

(96) 72(96) 29(98) 28(98)  0.0(9.8)
(20.2) 659(29.2) 16.8(32.1) 13.2(32.1) 0.0(32.1)

268 (16.0) 218(160) 52(190) 42(190) 00(19.0)

36.2(215) 297(215) 81(226) 64(228) 00(226)
(30.0)

)
)
)
) 900(300) 710(300) 180(330) 140(330) 00(330)

Figure 17. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: VELOUR Overall survival
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Time (months)
Population — Al —  Primary — Unweighted
— Fallback Secondary VELOUR FOLFIRI A

NAR (Cumulative Events)

All 175(00) 66(81) 58(89) 57(9.1) 52(97) 35(38) 12(98)  00(99)  00(99)

Fallback 113.9(0.0) 842(265) 77.8(31.3) 72.1(345) 62.8(422) 329(43.3) 10.0(442) 00(465) 00{465)

Primary 427(00) 280(125) 238(165) 224(175) 184(213) 96(216) 26(220) 00(225) 00(225)

Secondary 574(00) 348(19.0) 31.3(218) 28.9(244) 249(279) 121(28.2) 4.0(286) 00(29.3) 00(293)
( (44.0)

)
)
)
Unweighted 119.0(0.0) 87Y.0(28.0) 80.0(33.0) 750(36.0) 650(44.0) 350(45.0) 10.0(46.0) 0.0(48.0) 0.0(48.0)

Figure 18. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: VELOUR progression-free survival
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Trifluridine-tipiracil comparisons

Table 30: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: RECOURSE (EUR)

Trifluridine-tipiracil

RECOURSE (EUR) | CheckMate 142 Nivolumab + Ipilimumab
(Tri.-Tip.)
Variable Unadjusted Unadjusted | Matched (secondary set)
Value Value Matched? | Value
N/ESS 271 119 63.2
Age (years) - mean 61.8 56.55 Y 61.8
Age (years) - sd 9.98 13.789 Y 9.98
Sex - Male - % 61.60% 58.80% Y 61.60%
Race - Asian - % 0.40% 2.50% 0.00%
Race - Black - % 0.40% 1.70% 2.00%
ECOGPS-0-% 50.90% 45.40% Y 50.90%
No. prior lines - 1 - % 0.00% 39.50% 34.80%
Region - Europe - % 100.00% 63.90% Y 100.00%
Region - USA - % 0.00% 28.60% 0.00%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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0.4 1

0 6 12 18 24 30 36 42 48
Time (months)

Population — Fallback Secondary
RECOURSE TRITIP EUR— Unweighted

NAR (Cumulative Events)

Fallback 965(0.0) 888(8.1) 837(14.1) 76.2(214) 73.0(24.7) 55.1(24.7) 134(28.1) 11.3(28.1) 0.0(281)
Secondary 832(00) 572(64) 562(76) 515(129) 484(159) 37.0(159) 93(185) 77(185) 00(185)

Unweighted 119.0(0.0) 108.0(12.0) 102.0 (18.0) ©3.0(27.0) 90.0(30.0) 71.0(30.0) 18.0(33.0) 14.0(33.0) 00(33.0)

Figure 19. Adjustment of CheckMate 142 NIVO+IPIl Kaplan-Meier: RECOURSE (EUR) Trifluridine-
tipiracil Overall survival
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18 24 30 36 42
Time (months)

Population

— Fallback Secondary

RECOURSE TRITIP EUR— Unweighted

NAR (Cumulative Events)

Fallback 96.5(0.0) 73.8(212) 68.1(25.7) 61.8(29.1) 52.3(36.9) 27.7(38.0) 8.4(38.9) 0.0(41.3)
Secondary 63.2(0.0) 50.3(13.0) 47.8(15.5) 42.7(18.7) 36.6(244) 20.1(254) 6.7(254) 0.0(27.6)
Unweighted 119.0(0.0) 87.0(28.0) 80.0(33.0) 750(36.0) 65.0(44.0) 350(45.0) 10.0(46.0) 0.0(48.0)

48

0.0 (41.3)
0.0 (27.6)
0.0 (48.0)

Figure 20. Adjustment of CheckMate 142 NIVO+IPIl Kaplan-Meier: RECOURSE (EUR) Trifluridine-
tipiracil Progression-free survival

Table 31: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: RECOURSE (USA)

Trifluridine-tipiracil

RECOURSE CheckMate 142 Nivolumab + Ipilimumab
(USA) (Tri.-Tip.)
Variable Unadjusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 64 119 335
Age (years) - mean 60.2 56.55 Y 60.2
Age (years) - sd 11.86 13.789 Y 11.859
Sex - Male - % 48.40% 58.80% Y 48.40%
Race - Asian - % 7.80% 2.50% 7.10%
Race - Black - % 4.70% 1.70% 3.20%
ECOGPS-0-% 43.80% 45.40% Y 43.80%
No. prior lines - 1 - % 0.00% 39.50% 41.80%
Region - Europe - % 0.00% 63.90% Y 0.00%
Region - USA - % 100.00% 28.60% 76.00%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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0.50 4
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0 6 12 18 24 30 36 42 48
Time (months)
Population — Fallback RECOURSE TRITIP USA— Unweighted
— Primary Secondary

NAR (Cumulative Events)

Fallback 106.0(00) 97.2(94) 92.1(14.8) 836(23.2) 807 (26.3

) ( 61.9(26.3) 16.4(288) 13.2(28.8) 00(28.8)
Primary 335(00) 31227 280(67) 237(102) 237102
) (
) (

)
) 18.1(10.2) 5.0(109) 4.0(10.9) 0.0(10.9)
103) 181(103) 50(109) 40(108) 00(109)
90.0 (30.0) 71.0(30.0) 18.0(33.0) 14.0(33.0) 0.0(33.0)

Secondary 33.5(0.0) 31.2(2.6) 28.0 (6.7) 23.7(103
Unweighted 119.0(0.0) 108.0(12.0) 102.0(18.0) 93.0(27.0

237

Figure 21. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: RECOURSE (USA) Trifluridine-
tipiracil Overall survival
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Time (months)
Population — Fallback RECOURSE TRITIP USA— Unweighted
~—  Primary Secondary

NAR (Cumulative Events)

Fallback 106.0(00) 79.5(23.6) 72.8(284) 68.3(31.1) 59.8(38.3

) ( 31.3(307)  90(405) 0.0(427)  0.0{427)
Primary 335(00) 228(89) 202(11.2) 197(112) 17.2(126
) (
) (

)
) 94(128)  21(133) 0.0(13.3) 0.0(13.3)
127)  93(127)  21(134) 00(134) 00(134)
65.0 (44.0) 35.0(45.0) 10.0(46.0) 0.0(48.0) 0.0(48.0)

Secondary 33.5(0.0) 228(9.0) 201(11.3) 196(11.3 172

Unweighted 119.0(00) 87.0(28.0) 80.0(33.0) 75.0(36.0

Figure 22. Adjustment of CheckMate 142 NIVO+IPIl Kaplan-Meier: RECOURSE (USA) Trifluridine-
tipiracil Progression-free survival



Table 32: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: TERRA Trifluridine-tipiracil

T!ERRA (Tri.- CheckMate 142 Nivolumab + Ipilimumab
Variable Llr?:;l)djusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 271 119 92.5
Age (years) - min 26 21 Y 26
Age (years) - median 58 58 Y 57.3
Age (years) - max 81 88 Y 81
Sex - Male - % 62.70% 58.80% Y 62.70%
KRAS - wild type - % 63.50% 58.10% Y 63.50%
ECOGPS-0-% 23.60% 45.40% Y 23.60%
Time from diagnosis (years) - min 0.1 0.14 Y 0.14
Time from diagnosis (years) - median | 1.55 1.62 Y 1.55
Time from diagnosis (years) - max 8.9 19.6 Y 8.89
Primary tumour location - rectum - % | 56.80% 5.00% 3.20%
No. prior lines -1 -% 0.00% 39.50% 36.80%
ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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NAR (Cumulative Events)

All 5700 5502 4907  37(19) 34(28)  29(28) 11(28  06(28) 00(28)
Fallback 115.0(0.0) 106.0(10.1) 99.9(16.1) 91.2(249) 882(27.8) 69.7(27.8) 17.5(31.0) 135(31.0) 0.0(31.0)
Primary 105(0.0) 89(17) 8522 57(60) 45(62) 39(62) 08(62) 04(62) 00(62)
Secondary 925(0.0) 843(e5) 782(148) 751(179) 735(202) 61.2(20.2) 159(21.1) 126(21.1) 0.0(21.1)
( (

Unweighted 1190(00) 1080(120) 1020(180) 930(270) 800(300) 71.0(30.0) 180(330) 140(330) 00(330)

Figure 23. Adjustment of CheckMate 142 NIVO+IP|l Kaplan-Meier: TERRA Overall survival
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Figure 24. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: TERRA Progression-free survival

Best supportive care comparisons

Table 33: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: RECOURSE (EUR) BSC

RECOURSE (EUR) | CheckMate 142 Nivolumab + Ipilimumab
Variable {JBnSact:i}usted Unadjusted | Matched (secondary set)
Value Value Matched? | Value
N/ESS 132 119 64.2
Age (years) - mean 62.1 56.55 Y 62.1
Age (years) - sd 10.42 13.789 Y 10.42
Sex - Male - % 62.10% 58.80% Y 62.10%
Race - Asian - % 0.80% 2.50% 0.00%
Race - Black - % 0.00% 1.70% 1.90%
ECOGPS-0-% 51.50% 45.40% Y 51.50%
No. prior lines - 1 - % 0.00% 39.50% 35.60%
Region - Europe - % 100.00% 63.90% Y 100.00%
Region - USA - % 0.00% 28.60% 0.00%

BSC: Best supportive care; ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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0 6 12 18 24 30 36 42 48
Time (months)

Population — Fallback Secondary
RECOURSE BSC EUR — Unweighted

NAR (Cumulative Events)

Fallback 97.5(0.0) 89.2(87) 837(16.1) 76.2(223) 73.0(25.8) 54.9(258) 13.3(29.0) 11.2(29.0) 0.0(29.0)
Secondary 64.2(0.0) 58.0(6.8) 56.8(81) 51.9(134) 488(16.5) 37.2(16.5) 92(19.2) 7.6(19.2) 0.0(19.2)
Unweighted 119.0(0.0) 108.0(12.0) 102.0(18.0) ©3.0(27.0) 90.0(30.0) 71.0(30.0) 18.0(33.0) 14.0(33.0) 0.0(33.0)

Figure 25. Adjustment of CheckMate 142 NIVO+IPIl Kaplan-Meier: RECOURSE (EUR) BSC Overall

survival
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Time (months)

Population — Fallback Secondary
RECOURSE BSC EUR — Unweighted

NAR (Cumulative Events)

Fallback 97.5(0.0) 73.9(221) 68.3(26.8) 61.9(30.1) 524 (37.9) 27.4(39.0) 84(39.9) 0.0(42.2) 0.0(42.2)
Secondary 64.2(0.0) 507 (13.6) 48.2(16.1) 43.1(194) 36.9(25.1) 19.9(26.2) 6.6(26.2) 0.0(28.3) 0.0(28.3)

Unweighted 119.0(00) 87.0(28.0) 80.0(33.0) 75.0(36.0) 650(44.0) 350(450) 100(46.0) 00(48.0) 0.0 (48.0)

Figure 26. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: RECOURSE (EUR) BSC
Progression-free survival
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Table 34: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: RECOURSE (USA) BSC

RECOURSE (USA) | CheckMate 142 Nivolumab + Ipilimumab
Variable {JBnSa\((::I}usted Unadjusted | Matched (secondary set)
Value Value Matched? | Value
N/ESS 35 119 36.1
Age (years) - mean 58.5 56.55 Y 58.5
Age (years) - sd 11.02 13.789 Y 11.021
Sex - Male - % 51.40% 58.80% Y 51.40%
Race - Asian - % 8.60% 2.50% 8.00%
Race - Black - % 14.30% 1.70% 4.30%
ECOGPS-0-% 37.10% 45.40% Y 37.10%
No. prior lines-1-% 0.00% 39.50% 43.60%
Region - Europe - % 0.00% 63.90% Y 0.00%
Region - USA - % 100.00% 28.60% 77.80%
BSC: Best supportive care; ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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0 6 12 18 24 30 36 42 48
Time (months)

Population — Fallback RECOURSE BSC USA — Unweighted
— Primary Secondary

NAR (Cumulative Events)

Fallback 106.4(0.0) 986(8.5) 94.1(13.0) 853(222) 826(246) 64.9(246) 17.2(276) 13.8(276) 0.0(27.6)
Primal’y 36.1(0.0) 34.2(2.5) 30.8 (6.0) 26.9(9.4) 26.9(9.4) 22.4(9.4) 6.5(10.1) 5.2 (10.1) 0.0(10.1)
Secondary 36.1(0.0) 34.2(2.5) 30.8 (6.0) 27.0(9.4) 27.0(9.4) 22.4(94) 6.5(10.2) 5.2(10.2) 0.0(10.2)
Unweighted 119.0(0.0) 108.0(12.0) 102.0(18.0) 93.0(27.0) 90.0(30.0) 71.0(30.0) 18.0(33.0) 14.0(33.0) 0.0(33.0)

Figure 27. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: RECOURSE (USA) BSC Overall
survival
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0 6 12 18 24 30 36 42 48
Time (months)

Population — Fallback RECOURSE BSC USA — Unweighted
— Primary Secondary

NAR (Cumulative Events)

Fallback 106.4(0.0) 80.9(224) 73.9(27.5) £9.3(29.8) 60.0(37.5

) ( 33.1(38.6) 9.2(396) 00(41.9) 00(41.9)
Primary 36.1(00) 247(8.1) 222(11.0) 214(11.0) 186(128
) (
) (

)
) 10.6(12.8) 23(136) 0.0(13.8) 0.0(136)
129) 105(128) 24(136) 00(136) 00(136)
65.0 (44.0) 35.0(45.0) 10.0(46.0) 0.0(48.0) 0.0(48.0)

Secondary 36.1(0.0) 247(91) 222(11.0) 213(11.0) 1886
Unweighted 119.0(00) 87.0(28.0) 80.0(33.0) 75.0(36.0

Figure 28. Adjustment of CheckMate 142 NIVO+IPIl Kaplan-Meier: RECOURSE (USA) BSC
Progression-free survival

Table 35: Adjustment of CheckMate 142 NIVO+IPI aggregate variables: TERRA BSC

TERRA (BSC) CheckMate 142 Nivolumab + Ipilimumab
Variable Unadjusted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 135 119 85.1
Age (years) - min 24 21 Y 26
Age (years) - median 56 58 Y 55.6
Age (years) - max 80 88 Y 80
Sex - Male - % 62.20% 58.80% Y 62.20%
KRAS — wild type - % 63.00% 58.10% Y 63.00%
ECOGPS-0-% 22.20% 45.40% Y 22.20%
Time from diagnosis (years) - min 0.12 0.14 Y 0.14
Time from diagnosis (years) - median | 1.94 1.62 Y 1.92
Time from diagnosis (years) - max 8.58 19.6 Y 8
Primary tumour location - rectum - % | 37.00% 5.00% 2.10%
No. prior lines - 1 - % 0.00% 39.50% 36.30%
BSC: Best supportive care; ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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0 6 12 18 24 30 36 42 48
Time (months)
Population — Al —  Primary TERRABSC A
— Fallback Secondary — Unweighted

NAR (Cumulative Events)

All 130(00) 10527 101(29) 88(42) 85(45  B82(45)  23(48) 11(46) 00 (46)

Fallback 111.6(00) 102.7(101) 97.8(14.7) 89.4(231) 86.9(256) 69.3(25.6) 17.7(28.5) 134(285) 0.0(285)
Primary 208(0.0) 171(38) 166(42) 128(91) 115(92) 101(92) 23(384) 12(94)  0.0(9.4)
Secondary 85.1(00) 77.2(64) 724(13.0) 69.8(156) 68.3(17.7) 57.3(17.7) 156(185) 12.1(185) 0.0(185)
Unweighted 1190(00) 1080(120) 1020(180) 930(270) 800(300) 71.0(30.0) 180(330) 140(330) 00(330)

Figure 29. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: TERRA BSC Overall survival
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NAR (Cumulative Events)

All 130(00) 98(29) 8443 7.6 (4.4) 72(49)  35(49) 0.5(4.9) 00(50) 0.0(50)

Fallback 1116(00) 829(246) 76.1(29.0) 718(316) 623(39.1) 340(39.8) 96(410) 00(427) 00(427)
Primary 208(00) 139(67) 98(101) 97(10.1) 87(110) 49(11.1) 1.1(11.2) 00(112) 00(112)
Secondary 85.1(0.0) 624(19.3) 574(21.1) 545(23.3) 48.1(28.2) 27.8(286) 82(290) 0.0(30.9) 0.0(309)
Unweighted 1190(00) 870(280) 800(330) 750(360) 650(440) 350(450) 100(460) 00(480) 00(480)

Figure 30. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: TERRA BSC Progression-free
survival



Table 36: Adjustment of CheckMate 142 NIVO+IPIl aggregate variables: LUME-Colon 1

LUME-Colon 1 CheckMate 142 Nivolumab + Ipilimumab
Variable {JBnSa\ct::I}usted Unadjusted Matched (secondary set)
Value Value Matched? | Value
N/ESS 382 119 79.5
Age (years) - min 23 21 Y 26
Age (years) - median 62 58 Y 61.6
Age (years) - max 83 88 Y 81
Sex - Male - % 57.10% 58.80% Y 57.10%
Race - Asian - % 27.20% 2.50% 1.50%
KRAS - wild type - % 46.10% 58.10% Y 46.10%
ECOGPS-0-% 37.20% 45.40% Y 37.20%
Primary tumour location - rectum - % | 40.30% 5.00% 5.70%
No. prior lines -1 - % 0.00% 39.50% 34.50%
Met. Loc. - Liver - % 69.60% 42.90% Y 69.60%
Met. Locations - 1 - % 16.50% 25.20% 16.70%
BSC: Best supportive care; ECOG: Eastern Cooperative Oncology Group; ESS: effective sample size
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NAR (Cumulative Events)

All  44(0.0) 2.7(1.8) 2.7(1.8) 25(1.9) 2.4
Fallback 1102(00) 101.4(9.6) 953(16.1) 87.0(23.9) 838
Primary 130(0.0) 107(24) 92(37) 6.2 (6.7) 6.1
Secondary 795(0.0) 717(83) 67.7(127) 61.1(192) 585
Unweighted 119.0(0.0) 108.0(120) 102.0(18.0) 93.0(27.0) 90.0

@1 2121 19(2.1) 19(21)  00(21)
(27.6) 637(27.6) 16.6(30.4) 13.1(304) 0.0(304)
(69) 58(69) 20(69)  20(69)  00(6.9)
(21.5) 46.2(21.5) 14.9(22.6) 13.5(226) 00(22.6)
(30.0 (

) 710(300) 180(330) 140(330) 00(330)

Figure 31. Adjustment of CheckMate 142 NIVO+IP| Kaplan-Meier: LUME-Colon 1 Overall survival
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All 4400 27(18) 18(1.9) 18(1.9) 16(2.1) 12(2.1) 0.0 (2.1) 0.0 (2.1) 00(2.1)
Fallback 110.2(00) 824 (247) 76.1(29.5) 70.3(327) 61.2(40.3) 31.7(415) 100(423) 00(44.8) 0.0(44.8)
Primary 130(00) 69(46) 54(59) 54(59) 50(61) 37(61) 04(61) 00(65  00(65)

Secondary 795(00) 562(197) 521(227) 48.0(248) 416(294) 236(29.8) 93(30.1) 0.0(34.6) 00(346)
Unweighted 119.0(00) 87.0(280) 80.0(33.0) 750(36.0) 650(44.0) 350(450) 10.0(460) 0.0(480) 00(480)

Figure 32. Adjustment of CheckMate 142 NIVO+IPI Kaplan-Meier: LUME-Colon 1 Progression-free

survival

Economic analysis using updated MAIC

As can be seen in Table 37, despite changing comparator studies and adjusting for additional covariates,

the cost-effectiveness outcomes are similar. This is also reflected in the PSA analysis with probability of

cost-effectiveness at 100% for all comparisons.

Scenario analyses are provided in Table 39 using alternative efficacy sources and demonstrates that

outcomes remain comparable to the base case analysis, even where obvious spurious results are applied,
such as the comparison with FOLFIRI from NCT01479465.

Table 37. Base case results based on updated MAIC

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs costs (£) LYs QALYs (E/QALY)
NIVO+IPI I || || - - - -
Trifluridine-tipiracil £17,866 1.239 0.870 [ ] [ ] [ ] £13,783
BSC £10,586 0.880 0.615 || | ] | ] £14,428
FOLFOX £11,668 1.171 0.832 || [ ] [ ] £14,793
FOLFIRI £12,204 1.728 1.227 || | ] | ] £15,810
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Table 38. PSA results based on updated MAIC

: Total Total Total Inc. Inc. Inc. ICER Probability

Technologies of cost-
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY) | oo tiveness

Trifluridine-tipiracil
NIVO+IPI | || || - - - - -
Trifluridine-tipiracil | £17,997 1.268 0.891 || [ ] [ ] £13,585 [ ]
BSC
NIVO+IPI | || | - - - - -
BSC £10,609 0.913 0.639 [ ] [ ] || £14,254 [ ]
FOLFOX
NIVO+IPI | ] | | ]
FOLFOX £11,610 1.189 0.846 | ] || || £14,596 ||
FOLFIRI
NIVO+IPI | [ | || - - - - -
FOLFIRI £11,495 1.748 5.314 || || | ] £15,708 ||
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin; ICER,
incremental cost-effectiveness ratio; Inc.: incremental; IPI: ipilimumab; LYs: life years; NIVO: nivolumab; QALYs, quality-
adjusted life years

Figure 33. DSA tornado: NIVO+IPI versus trifluridine-tipiracil based on updated MAIC

Figure 34. DSA tornado: NIVO+IPI versus BSC based on updated MAIC

Figure 35. DSA tornado: NIVO+IPI versus FOLFOX based on updated MAIC

Figure 36. DSA tornado: NIVO+IPI versus FOLFIRI based on updated MAIC

Table 39. Scenario analysis results based on updated MAIC

Comparator Study Incremental Costs (£) Incremental QALYs ICER (£/QALY)
o RECOURSE USA [ [ £13,435
Trifluridine-tipiracil
TERRA* [ ] [ ] £13,133
RECOURSE USA [ ] [ ] £14,177
BSC LUME-Colon-1 [ ] [ ] £14,339
TERRA* [ [ | £14,101
NO16967 £14,670
FOLFOX | |
CAPRI-GOIM* [ | [ £15,619
RAISE [ ] [ £15,379
FOLFIRI
NCT01479465* [ [ £18,457

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin; ICER,
incremental cost-effectiveness ratio; QALY's, quality-adjusted life years
* Reflects the most optimistic outcomes for comparators
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** Includes an exclusively KRAS mutant population and small patient numbers; however, used as a scenario as reflects most
optimistic outcomes for comparator.

c) For the BSC comparator, the ERG notes that the full-text paper of LUME-Colon 1 does not
appear in the company’s data extraction sheet. This full text paper reports the proportion of
patients who were KRAS-wildtype or had a KRAS mutation which could be used as a variable
in the MAIC. Please consider this paper when re-assessing the studies in line with the above

criteria.

LUME-Colon 1 was included in the data extraction grid as study number 225 (Van Cutsem 2016%°) and is
reflected in the SLR report summary of BSC data.

LUME-Colon 1 and RECOURSE enrolled similar patient population and achieved comparable outcomes.
However, LUME-Colon 1 was not originally included in the MAIC, as it reflected slightly more treatment
experienced patients and reflects a clinical pathway that may not be relevant to the UK setting: over a third
of patients received previous regorafenib and patients had also previously received trifluridine-tipiracil. As
RECOURSE provided similar OS KM and included a relevant comparator arm, which was not available
from LUME-Colon 1, RECOURSE was considered to be more appropriate for inclusion. However, LUME-
Colon 1 has been considered as a scenario analysis in response to these clarification questions. Further,
proportion of patients with KRAS mutations have been assessed for both RECOURSE and LUME-Colon 1.

A12. Priority question: In NICE DSU Technical Support Document (TSD) 18 the
recommendation is that “For an unanchored indirect comparison, population adjustment
methods should adjust for all effect modifiers and prognostic variables.” In order to
provide the most accurate (although less precise) estimate for each of the comparisons,
please present the results for FOLFOX, FOLFIRI, trifluridine-tipiracil, and BSC using the
covariate set adjusting for all potentially prognostic factors. Please use the studies based
on the re-assessment of the comparator studies in response to question A11.

Outcomes are provided in Table 40 (OS) and Table 41 (PFS). As can be observed, the effective study size
is very low across all analyses, with no comparison an effective study size greater than 20 patients. This
has a commensurate impact on outcomes, with a number of spurious results provided that lack clinical
plausibility or face validity. In particular, the low effective study size indicates high concentration of patient
weights in few individuals who are members of poorly sampled subgroups, such as 6 patients with rectal

tumour location.
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Table 40. MAIC output: Overall survival outcomes applying all covariates

Relative
Study characteristics Adjustment Adjusted NIVO+IPI population tree:;';::;nt ::rr\?is:nt::cr:r:aeg
Mean survival set Adjusted Adjusted Aln(mean)
Study Scenario outcomes In(mean) (se) ESS mean In(mean) (se) (se) Updated Original
CheckMate 142 NIVO+IPI 119 168.13 5.12 (0.177)
FOLFOX
CONFIRM2 | Base case 429 17.32 2.85(0.048) All 18.6 173.7 5.16 (0.319) 2.31(0.322) 16.76 15.65
NO16967 Scenario 314 13.96 2.64 (0.042) All 12.8 162.9 5.09 (0.431) 2.46 (0.433) 14.41 NA
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) All 6.4 97.2 4.58 (0.693) 1.52 (0.703) 36.64 NA
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) All 8.8 120.4 4.79 (NA) 2.00 (NA) 22.66 17.19
VELOUR Base case 614 15.70 2.75 (0.046) All 17.5 82.9 4.42 (0.279) 1.66 (0.282) 31.82 15.30
NCT01479465 Scenario 80 20.97 3.04 (0.164) All 18.2 90.6 4.51(0.378) 1.46 (0.412) 38.91 NA
Trifluridine/tipiracil
RECOURSE/EUR | Base case 271 10.39 2.34 (0.086) All NA NA NA NA NA 10.86
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) All NA NA NA NA NA 11.70
TERRA Scenario 271 11.60 2.45 (0.066) All 5.7 60.5 4.10 (0.805) 1.65 (0.808) 32.22 NA
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) All NA NA NA NA NA 7.55
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) All NA NA NA NA NA 8.13
LUME-Colon 1 Scenario 382 10.24 2.33 (0.129) All 44 141.4 4.95 (0.679) 2.63 (0.691) 12.18 NA
TERRA Scenario 135 8.70 2.16 (0.072) All 13.0 147.8 5.00 (0.537) 2.83 (0.542) 9.90 NA

BSC: best supportive care; ESS: effective sample size; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin; ICER, incremental cost-effectiveness ratio;
QALYs, quality-adjusted life years
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Table 41. MAIC output: Progression-free survival outcomes applying all covariates

Relative
Study characteristics Adjustment Adjusted NIVO+IPI population tree:;';::;nt ::rr\?is:nt::cr:r:aeg
Mean survival set Adjusted Adjusted Aln(mean)
Study Scenario outcomes In(mean) (se) ESS mean In(mean) (se) (se) Updated Original
CheckMate 142 NIVO+IPI 119 69.8 4.25 (0.185)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) All 18.6 76.1 4.33 (0.392) 2.63 (0.394) 5.02 7.54
NO16967 Scenario 314 5.36 1.68 (0.041) All 12.8 32.0 3.47 (0.540) 1.79 (0.542) 11.68 NA
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) All 6.4 25.0 3.22 (0.673) 1.32 (0.683) 18.70 NA
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) All 8.8 37.2 3.62 (NA) 1.73 (NA) 12.42 6.33
VELOUR Base case 614 6.79 1.92 (0.047) All 17.5 41.0 3.71 (0.289) 1.80 (0.293) 11.56 4.49
NCT01479465 Scenario 80 8.17 2.10 (0.121) All 18.2 52.6 3.96 (0.434) 1.86 (0.450) 10.85 NA
Trifluridine/tipiracil
RECOURSE/EUR | Base case 271 3.68 1.30 (0.112) All NA NA NA NA NA 4.19
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) All NA NA NA NA NA 3.70
TERRA Scenario 271 3.99 1.38 (0.715) All 5.7 40.9 3.71 (1.133) 2.33 (1.340) 6.81 NA
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) All NA NA NA NA NA 210
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) All NA NA NA NA NA 1.90
LUME-Colon 1 Scenario 382 1.88 0.63 (0.226) All 4.4 74.6 4.31 (1.013) 3.68 (1.038) 1.76 NA
TERRA Scenario 135 1.97 0.68 (0.034) All 13.0 65.2 4.18 (0.735) 3.50 (0.736) 2.1 NA

BSC: best supportive care; ESS: effective sample size; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin; ICER, incremental cost-effectiveness ratio;
QALYs, quality-adjusted life years
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A13. Priority question: Please provide further details on "transporting" the survival

estimates for comparators back to the CheckMate 142 ITT population.

a)

b)

The statement, "Transport the relative treatment effect onto the population of interest,
represented by CheckMate 142." implies this is done using a relative treatment effect as
advocated in NICE DSU TSD 18 assuming "conditional constancy of relative effects”. If this
is the case, please provide more details on how this was carried out, explicitly describing

what the relative treatment effect estimate was and how it was implemented in the model.

The rest of the text in the company submission leads the ERG to infer that an absolute
difference in mean survival from the MAIC has been utilised in their comparison with the
Checkmate 142 ITT population. If this is the case, please can the company justify using an
"assumption of conditional constancy of absolute effects"” despite NICE DSU TSD 18 stating

that, "This assumption is very strong (if not implausibly so)."

As stated in Company Submission Section B.2.1.1.1.1, relative treatment effects were applied to transport

the treatment effect onto the population of interest, represented by CheckMate 142. The methods for this

were as follows:

Following selection of relevant evidence for each comparator, OS and PFS Kaplan-Meier data were

digitised and parametric extrapolations were derived to provide estimates of mean survival.
Mean outcomes for the comparator were converted to the log scale.

Mean outcomes from the adjusted NIVO+IPI arm (i.e., MAIC output) were converted to the log

scale.

The difference between the log mean outcomes was calculated and used as the basis of the relative

treatment effect.

The relative treatment effect (log mean difference) was applied to the unadjusted NIVO+IPI log

mean outcome to derive an adjusted log mean for the comparator.

The difference in log mean outcomes is applied directly within the economic model, used against the log

mean outcome in the NIVO+IP| arm.

In reference to the ERG’s question, the difference in log mean survival is a relative value, i.e., the log of the

ratio of mean survivals, not an absolute value, and hence aligns to NICE DSU TSD 18.
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A14. Please confirm if the results presented in Table 14 of Document B are pooled results
of all included studies for each comparator. Please specify which studies were pooled for
each comparator, provide the rationale for pooling the results across all comparator

studies, and provide the methods for pooling the data.

Company submission Table 14 presents pooled results from all studies for each comparator, as outlined in
the clinical SLR report (Appendix D); no studies were excluded. These outcomes were weighted by patient

numbers for each study.

As outlined in Company submission Figure 12—Figure 14, there was significant spread for each outcome,
but most data points are centralised around a smaller range. Further, the SLRs included RCTs as well as
observational and single-arm studies, and the robustness may vary between these studies. When
observational and single-arm studies are excluded, RCT evidence provided a tighter range of outcomes for
each endpoint of interest. For this reason, it is informative to run scenario analyses in the economic model
using specific relevant studies. However, it is also informative to use the overall available evidence. Hence,
an additional economic scenario analysis is provided using the pooled results from the SLR, as replicated

in this document as Table 48.

A15. Please specify the number of patients excluded from Checkmate 142 before matching
for each comparison, and for what patient characteristic(s) there was no overlap between

the studies and were therefore excluded.

In line with the stated process, CheckMate 142 patients were assessed for overlap with the comparator
study to ensure that patients could potentially have been enrolled within the comparator study. In particular,
patients were assessed in reference to stated eligibility criteria; if patients would not have been eligible for
the comparator study, then zero weight would have been applied and those patients would not have
informed subsequent outcomes. However, in the presented comparisons, no patients were specifically

excluded.

A16. Please comment on the clinical plausibility of the mean OS figure of il months for

NIVO+IPI generated from the indirect treatment comparison.

As described in the Company Submission, NIVO+IPI mean OS of [l months is an input from the survival

analysis rather than an output generated by the indirect treatment comparison.

NIVO+IPI patient-level data from CheckMate 142 is weighted to match the comparator study population
summary statistics, with NIVO+IPl mean outcomes adjusted based on that weighting. These NIVO+IPI
outcomes are used to derive a relative treatment effect versus the comparator, which is used to transport
the treatment effect onto the population of interest, represented by CheckMate 142. Adjusted mean survival

outcomes for NIVO+IPI are presented in Table 31 and Table 32 of Appendix L.
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The mean OS for NIVO+IPI was derived using the extrapolation methods outlined in Appendix M. As can
be observed, all extrapolations for NIVO+IPI predict mean OS outcomes |l months within the
CheckMate 142 population when evaluated in a relative survival framework using national lifetables. Of the
semi-parametric models assessed, only two provided lower estimates of mean OS: exponential, which
provided mean OS of [l months but was a visibly poor fit to the data; and Weibull, which provided mean
0S of il months and provided an adequate fit to the data but was not as well fitted as the log-logistic fit.
However, log-logistic was not the best fit to the observed data: using goodness-of-fit statistics and visual
assessment, Gompertz was the best fitting parametric model, but was excluded due the optimistic mean
0S predicted (JJJfil months). To note, the Gompertz model predicted the additional follow-up data (page 2)
better than other models, but at the point of deciding upon these models, the company acknowledged the
uncertainty in the long-term outcomes and considered the log-logistic model to be a conservative base
case estimate to allow for decision making without the assumption of long-term zero excess hazard implied

by the Gompertz hazard profile.

Clinicians were consulted regarding their opinion upon the long-term survival and progression-free survival
of patients in this subgroup receiving treatment with NIVO+IPI.#* In these discussions, clinicians expressed
an expectation that a large proportion of patients without progression at 2 years would be surviving at 5
years, and that durable response may be expected to continue for an indefinite period, with no evidence to
suggest that this would be less than 5 years, especially in a young population with few comorbidities and

lower risk of immune-related AEs.

Within the economic model, the disease-specific excess hazard of the log-logistic model is added to
general population ACM hazard from lifetables. When this is applied (as documented in Table 66,
approximately half (51.7%) of the patients are dead at ten years from baseline (i.e., 66.6 years) using the
semi-parametric log-logistic function; around a third (33.6%) of patients remain alive at twenty years from

baseline (i.e., 76.6 years).

Further, in the context of the observed outcomes, NIVO+IPI mean survival of [JJJlij months can be
considered plausible. Based on the database lock presented in the Company submission, median OS was
I - d OS at 30 months was [Jl|. In the updated database lock presented within this document,

median OS has | Gz 2nd OS at five years remains at approximately |, with only ||}
additional death events in the updated follow-up. Hence, 51.7% of patients remaining alive at ten years

may be considered conservative.

A17. Please further justify why the following potential covariates were not considered:

number of metastatic sites, proportion of patients with liver / intraperitoneal metastases.

In the initially submitted analyses, number of metastatic sites and proportion of patients with

liver/intraperitoneal metastases were not assessed due to inconsistent reporting. However, these are
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included in the updated analyses provided in response to Question A11 and demonstrate limited impact on

outcomes.

A18. Given that a large proportion of patients in Checkmate 142 had treatments that are not
used in NHS clinical practice (e.g. bevacizumab) prior to entry into the trial (and as a
subsequent therapy in some patients), please comment on the extent to which this may

bias the results of the indirect treatment comparison.

Bevacizumab use is high across published RCTs for previously treated mCRC. Although bevacizumab use
was not reported for MAIC studies reporting FOLFOX use, bevacizumab was heavily used is studies

reporting use of other comparators, including:

e FOLFIRI:
o RAISE?: eligibility criteria required first-line combination therapy with bevacizumab,
oxaliplatin, and a fluoropyrimidine for metastatic disease.
o VELOURES: prior bevacizumab was received in 30.5% of patients.
o Trifluridine/tipiracil and BSC:
o RECOURSE?": 799 of 800 patients had received prior bevacizumab.
o TERRAZ: 28% of trifluridine/tipiracil patients and 33% of placebo patients had received an
anti-VEGF inhibitor.
e BSC
o LUME-colon 13: 96.9% of placebo patients had received bevacizumab and 99.7% had

received bevacizumab or aflibercept.

It is acknowledged that over half of patients in the CheckMate 142 overall population (57.0%) had
previously received a VEGF inhibitor,*> which is not a recommended treatment option in the UK.4¢ However,
there is no evidence to suggest that NIVO+IP| would be less efficacious in patients who had not received
these therapies. While patients who are more heavily pre-treated are more likely to be resistant to
subsequent therapy,*” the response rate during CheckMate 142 remained consistent between patient

subgroups, including subgroups based on number of prior therapies.

Hence, in the context of the treatment history for comparator evidence and the efficacy profile of NIVO+IPI,

prior use of bevacizumab is unlikely to bias the ITC.
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Section B: Clarification on cost-effectiveness data

B1. Priority question: Please update the economic analyses based on the responses to
questions A11 and A12. Please indicate what other assumptions are considered for the
revised base case and provide updated results, probabilistic sensitivity analyses and
deterministic sensitivity analyses. Results only need to be provided for comparisons with
trifluridine-tipiracil, FOLFIRI, FOLFOX and BSC. Please provide all requested scenario
analyses as executable options in the economic model. Additional models will be accepted
if there is a large computational burden from including all scenarios in the same model.

Please see Question A11.0utcomes provided in response to question A12 have not been applied in the

economic model, as these comparator outcomes lack face validity due to low effective study size.
Survival analysis

B2. Priority question: For NIVO+IPI, please explain why a semi-parametric log-logistic
distribution was considered plausible to inform the base case analysis when its predictions

for OS are above all-cause mortality (ACM).

The model combines mortality as estimated from the trial Kaplan-Meier data, in the base using a semi-
parametric log-logistic function. To account for increasing general population mortality, general population
mortality is also applied from the point at which the parametric function is utilised (cycle 29). The two
survival functions are combined multiplicatively. As such, the modelled survival curve is never above all-

cause mortality.

It should be noted that the model trace reflects both OS alone and OS with ACM, which may have caused
contributed to confusion. However, Figure 37 compares three sets of model output: general population
mortality estimates, the unadjusted semi-parametric survival function and the final adjusted survival model

applied in the health state occupancy trace.

Overall plausibility of this survival curve is discussed in response to Question A16.
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Figure 37. Comparison of modelled survival profiles (NIVO+IPI)

General population mortality is curtailed at age 100 years, causing a distortion at approximately 44 years.

B3. Priority question: Please add the fully parametric models used to inform Table 53 of
Document B as profiles to model PFS, OS and time on treatment to the economic model.

Only the semi-parametric models have currently been included.

With the exception of survival profiles which demonstrated a significant lack of fit to the underlying Kaplan-

Meier data (as described in Document B, Section B.3.3.2.), all fully parametric survival models for PFS, OS
and time on treatment are provided. Please refer to the model entitled “Nivo+Ipi MSI-H mCRC _NICE STA

CEM CiC-AiC Marking” and the relevant survival profile dropdown menus on the ‘Model Control’ worksheet.
Alongside these clarifications, we have provided an additional user guide document to provide additional

clarity with respect to the practical use of the model.

B4. Priority question: For NIVO+IPI, please explore spline-based models for PFS and time
to treatment discontinuation (TTD). Use the advice in NICE DSU TSD 21 to help inform the

number and location of the knots.

The placement of 0 to 7 internal knots was assessed for the distributions fit to PFS and ToT. For each
model with internal knots, the location and value of these knots was optimised by a 2-step optimisation
procedure. The location of the knots was free to vary within the limits of time domain of the observed event

data for the optimal placement to be achieved. Within each optimisation step, the location of the knots was
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varied and the knot values fitted by maximum likelihood, attempting to find the global maximum likelihood
set of knot location and values. The models produced were examined for physical plausibility (e.g., hazards
positive at all times) and of the plausible models (in line with TSD 14 guidance in fit), the best fitting was
selected, considerate of overfitting by Akaike Information Criterion. In both cases, these models had 2

internal knots.

The company would caution against using Royston-Parmar splines to model data with clear structural
discontinuities, as this imposes conditions of smoothness on the hazard that are observed to be
inconsistent with the data and can result in oscillation of the predictions and poor long-term performance
due to the rapidly changing derivative of the hazard function. This is particularly true when a knot is placed
near to such a discontinuity — this can occur in assessment driven data, which can result in a large number
of events on the same study day, causing the model to prioritise instantaneous high hazard at that time at
the cost of the physical plausibility of the hazard function around this point. The “Gelber” semi-parametric
piecewise approach (referred to in TSD21 as a modification of the “Liverpool approach”) does not impose

this smoothness upon the model, and so pieces may begin immediately after a rapid change in hazard.

Further, spline fits provide a good fit to observed data, due to placement of knots to optimise the fit, but
there is limited consideration or rationale for the extrapolation. As an example, knot placement does not
take into account underlying biological mechanisms or potential subgroups within the data, both of which
could be informing changing hazard profiles over time. Further, use of multiple knots provides improved fits
but minimises available data to inform long-term extrapolations, resulting in potentially inappropriate
predictions. As can be seen in Figure 38 and Figure 39, the provided spline models do not have an
improved fit over the semi-parametric approach. Some models may even be considered inappropriate, due

to the poor fit to the available data.

Specific to this analysis, the splines were fitted using flexsurvspline, a function defined in the “R” package
flexsurvreg, in an all-cause framework, but for compliance with TSD21 they have been implemented
incorporating external data (lifetables) for plausibility in extrapolation. Given that these models were not
fitted in a relative survival framework, double-counting of this component of event hazard is present, as

demonstrated by the separation of the curves in in Figure 38 and Figure 39.

Outcomes from the economic model are presented in Table 42. It should be noted that incremental costs
and incremental QALY's are not greatly impacted by switching to a spline extrapolation approach, resulting

in limited impact on the ICER. All analyses remain below standard willingness-to-pay thresholds.
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Table 42. Economic model outcomes applying spline extrapolation models

Comparators Inc. QALY Inc. Cost (£) ICER (£/ QALY)
Trifluridine-tipiracil - - £13,734
FOLFOX - - £15,223
FOLFIRI - - £15,313

PFS
Irinotecan - - £1 5,406
Raltitrexed - - £1 5,749
BSC B | £14,566

ToT Trifluridine-tipiracil e | £13,034
FOLFOX - - £14,492
FOLFIRI - - £14,584
Irinotecan - - £1 4,675
Raltitrexed - - £1 4,982
BSC - - £13,889
Trifluridine-tipiracil - - £13,401
FOLFOX - - £14,875
FOLFIRI £14,967

PES I I

ToT Irinotecan - - £1 5,059
Raltitrexed - - £1 5,385
BSC - - £14,244

ToT: time on treatment

ICER: incremental cost-effectiveness ratio; Inc: incremental; PFS: progression-free survival; QALY: quality-adjusted life year;

Note: OS is also available in the model but not presented here as it was not part of the question; available upon request
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BS5. Priority question: According to NICE DSU TSD 21, “Sensitivity to time-points chosen
should be explored.” Additionally, based on the hazard profiles in Appendix M for PFS, TTD
and OS, the high initial hazard approaches a lower, nearly constant value after 3 or 4
months. As a sensitivity analysis, please switch from KM data to a parametric extrapolation
at 3 months. Please do this for PFS, TTD and OS, individually and collectively so that there

are 4 sets of results.

The company disputes the statement “the high initial hazard approaches a lower, nearly constant value
after 3 or 4 months”. Figure 4 in Appendix M shows clearly that PFS hazard is at or near its peak at 3
months, depending on which independent hazard smoother is considered. The earliest point at which a
“nearly constant” value could be considered would be near the point at which the estimators are at the
value of the minimum value of the upper confidence bound of the bspline estimator — approximately 10
months for the bspline and kernel-smoothing estimators. Using visual smoothing only, it is also clear in
panel (b) of figure 3 that curvature of the empirical cumulative hazard function continues to this point at a

minimum.

In panel (b) of figure 14 of Appendix M, linearity of the empirical cumulative hazard function of OS is never
satisfactorily approached, and this is represented by all smoothers (Figure 15) as a monotonically

decreasing hazard from approximately 3 months.

Finally, the argument made for PFS can be repeated for ToT using figures 27 and 28. Nevertheless, in

good faith, the sensitivity analysis requested was undertaken.

A scenario analysis was undertaken wherein the extrapolation was formed using Kaplan-Meier data to 2.99
months. When selecting cut points, it is best practice to avoid dates where assessments are scheduled,
which reflect a short period where several events occur and hence may bias the extrapolation. Whilst the
effect may not be large, it is considered to be more scientifically robust. This approach was applied within
the survival analysis provided within the company submission and has continued to be used within this
response. Patients in CheckMate 142 were evaluated every 6 weeks (1 week) from first dose for the first
24 weeks and every 12 weeks (1 week) thereafter. Based on this, the target assessment date at “12
weeks” would be 84 days, but this assessment can be made in the 7 days prior or post the target date (i.e.,
77-91 days). Hence, the 2.99 month (i.e., 91 day) cut point was identified, so that all events occurring after

91.0 days will inform the survival extrapolation.

Figure 40, Figure 41 and Figure 42 show extrapolation models for time on treatment, PFS and OS,
respectively. As can be observed, the fit to the data is not improved by using an earlier data cut. However,
the base case parametric models remain the best approaches for fitting to the data (PFS: exponential; OS:

log-logistic; time on treatment: log-logistic) and are provided for the economic analysis.
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The impact of applying an alternative Kaplan-Meier cut point in the extrapolation is provided in Table 43.

The ICER decreases versus all comparators when the updated time on treatment curve is used for
NIVO+IPI. Similarly, the ICER decreases versus trifluridine-tipiracil when the updated NIVO+IPI PFS is

applied. In all other scenarios, including OS for all comparators, the ICER is greater than the base case but

remains below standard willingness-to-pay thresholds.

Table 43 Parametric extrapolation at 3 months

Comparators Inc. QALY Inc. Cost (£) ICER (£/ QALY)
Trifluridine-tipiracil 5.819 £79,224 £13,616
FOLFOX 5.565 £84,025 £15,099
PES FOLFIRI 5.574 £84,675 £15,190
Irinotecan 5.566 £85,063 £15,282
Raltitrexed 5.302 £82,813 £15,619
BSC 6.008 £86,822 £14,452
(013 Trifluridine-tipiracil 4.883 £74,307 £15,217
FOLFOX 4.629 £79,108 £17,088
FOLFIRI 4.639 £79,758 £17,193
Irinotecan 4.631 £80,146 £17,308
Raltitrexed 4.367 £77,896 £17,839
BSC 5.072 £81,905 £16,148
ToT Trifluridine-tipiracil 5.816 £76,910 £13,224
FOLFOX 5.562 £81,711 £14,691
FOLFIRI 5.572 £82,361 £14,782
Irinotecan 5.563 £82,749 £14,87
Raltitrexed 5.299 £80,499 £15,190
BSC 6.005 £84,508 £14,073
Trifluridine-tipiracil 4.880 £74,872 £15,342
FOLFOX 4.627 £79,673 £17,221
PFS
o0s FOLFIRI 4.636 £80,323 £17,325
ToT Irinotecan 4.628 £80,711 £17,440
Raltitrexed 4.364 £78,461 £17,980
BSC 5.069 £82,470 £16,268

adjusted life year; ToT: time on treatment

ICER: incremental cost-effectiveness ratio; Inc: incremental; OS: overall survival; PFS: progression-free survival; QALY quality-
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Figure 40. Time on treatment extrapolation using data cut at 2.99 months
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Figure 41. PFS extrapolation using data cut at 2.99 months
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Figure 42. OS extrapolation using data cut at 2.99 months

B6. Priority question: Please explain how TTD curves have been calculated for the

comparators in the economic model, this has been omitted from Document B.

a) Please explain why medians rather means (except for BSC) have been used to inform these

calculations (Table 29 of Document B).

b) Please clarify if 8 treatment cycles for FOLFIRI (Table 29 of Document B) is equal to 18.1

weeks of treatment, as reported in Van Cutsem et al. 2012.

c) Comparing the mean PFS for BSC in Table 26 of Document B (2.1 months) with the mean
time on treatment in Table 29 (6.76 weeks) implies that BSC is stopped before progression.

Please clarify why this would be the case.

Time on treatment was used (defined as time from treatment initiation to last dose for patients who have
discontinued treatment) rather than time to discontinuation (defined as time from treatment initiation to date
of discontinuation). This is because date of discontinuation may overestimate time on treatment and will not

reflect the patient experience of actual doses of therapy received.

Comparator time on treatment is based on published evidence, so available information is limited. Most
frequently, the published literature reports mean or median number of cycles or time on treatment; no KM
for time on treatment (or time to discontinuation) was identified. Mean data were applied where reported,

but median data were converted to an exponential rate if required.
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Once extracted, available information was standardised as far as possible. Studies reporting median cycles
were standardised to median weeks and converted to an exponential rate. Studies reporting months, such
as Van Cutsem et al. 2012, were used directly. Further information on how data were applied in the

economic model is detailed in Table 44.

Table 44. Comparator time on treatment

Median time on treatment Exponential A Source
BSC* 6.76 weeks (not applied**) NA RECOURSE#*®
FOLFIRI 8 cycles (equivalent to 18.1 weeks as reported) 0.167 VELOUR*®
FOLFOX 4.3 months 0.161 CONFIRM 210
Irinotecan 4 cycles (equivalent to 12 weeks) 0.251 PICCOLO®
Raltitrexed 3 cycles (equivalent to 9 weeks) 0.335 Ugidos 2019%'
Trifluridine-tipiracil* 12.65 weeks (mean value used to derive rate) 0.344 RECOURSE*®
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin
*mean time on treatment
** no BSC discontinuation is applied in the economic model
Median values converted to exponential rates using formula: rate = In(2)/median
Mean values converted to exponential rates using formula: rate = 1/mean

As noted in the company submission, patients may not discontinue from BSC. Hence, median time on
treatment is not applied in the economic model; data is provided for completeness. However, the mean

PFS and time on treatment information are correct as reported within the RECOURSE?" study.

B7. Priority question: Rather than using the exponential distribution to model comparator
PFS and OS please use the parametric distributions identified when estimating survival in
the MAIC (Table 1 below). Please explain why these parametric distributions were not

considered for the economic model.

Table 1. Summary of parametric distributions included in Table 30 of Appendix L

Comparator Parametric distribution for OS Parametric distribution for PFS
FOLFIRI Generalised gamma Lognormal

FOLFOX Lognormal Lognormal

BSC Generalised gamma Log logistic

Trifluridine-tipiracil Lognormal Generalised gamma

BS(|3.: Ibet'St supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin

This analysis has been undertaken using the studies identified and adjustments made for question A11, in
the hope that this would provide a more informative dataset for the ERG. Applied distributions across all

scenarios are presented in Table 45. As can be seen in Table 45, using longer-tailed distributions has

69



resulted in a very slightly decreased ICER in the majority of cases, but at much less than 1%, the difference

is not impactful.

Table 45. Scenario analysis: impact of parametric distributions to model comparator PFS and OS

Incremental Costs Incremental ICERIQAL.Y
Comparator | Study ) QALYs ICER (£/QALY) (exponent_lal
representation)
o RECOURSE EUR [ [ ] £13,755 £13,783
Ig'ifr';gif'”e' RESCOURSE USA - | | £13,415 £13,435
TERRA [ ] [ ] £13,105 £13,133
RECOURSE EUR [ ] [ ] £14,424 £14,428
BSC RECOURSE USA [ ] [ ] £14,163 £14,177
LUME-Colon-1 [ ] [ £14,318 £14,339
TERRA [ [ ] £14,103 £14,101
CONFIRM2 [ [ ] £14,778 £14,793
FOLFOX NO16967 [ [ ] £14,660 £14,670
CAPRI-GOIM [ ] [ ] £15,487 £15,619
VELOUR [ ] [ ] £15,813 £15,810
FOLFIRI RAISE [ ] [ ] £15,373 £15,379
NCT01479465 [ ] [ ] £18,436 £18,457
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and oxaliplatin; ICER,
incremental cost-effectiveness ratio; QALY's, quality-adjusted life years

Table 46: Distributions used for the comparator studies

Comparator Study OS distribution PFS distribution
o RECOURSE EUR Lognormal Generalised gamma
;Ii—gifrl:gi?me' RESCOURSE USA Lognormal Generalised gamma
TERRA Log-logistic Log-logistic
RECOURSE EUR Generalised gamma Log-logistic
BSC RECOURSE USA Generalised gamma Log-logistic
LUME-Colon-1 Generalised gamma Generalised gamma
TERRA Log-logistic Log-logistic
CONFIRM2 Lognormal Lognormal
FOLFOX NO16967 Generalised gamma Weibull
CAPRI-GOIM Log-logistic Log-logistic
VELOUR Generalised gamma Lognormal
FOLFIRI RAISE Generalised gamma Lognormal
NCTO01479465 Lognormal Lognormal
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid
and oxaliplatin; OS: overall survival, PFS: progression free survival

B8. Priority question: Please clarify why VELOUR was chosen as the base-case MAIC

evidence source for FOLFIRI in the economic analysis.

a) Please provide a scenario analysis using RAISE as the evidence source.

Both studies were considered relevant to the decision problem, as both were large studies enrolling
patients with similar patient characteristics to CheckMate 142. Tabernero 2015° (RAISE) required treatment
with a specific first-line regimen (bevacizumab plus FOLFOX), which is not included in the UK treatment
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pathway. Therefore, this study was deemed to be too specific to be included in the base case analysis,
particularly in comparison with Van Cutsem 20128 (VELOUR). However, as outlined in response to
Question B9 (Table 48), this analysis was included as a scenario in Section B.3.8.3.4 of the company

submission.

B9. Priority question: Please include the scenarios listed in Section B.3.8.3.4 of Document

B as executable options in the economic model.

All survival data for the scenarios described in Section B.3.8.3.4 of Document B are provided in the existing
version of the model. Please refer to the model entitled “Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC
Marking” and the relevant survival profile dropdown menus on the ‘Model Control’ worksheet. Alongside
these clarifications, we have provided an additional user guide document to provide additional clarity with

respect to the practical use of the model.
a) Please outline the data sources used to inform each of these scenarios.

The base case economic analysis applies the best available evidence, which is the outcomes of base case
MAIC analyses. However, scenario analyses were undertaken to reflect all available clinical efficacy
estimates. The sources for each analysis are outlined in Table 48; NIVO+IPI| remained as per the base

case analysis inputs.

As can be seen, alternative efficacy inputs did not impact significantly on model outcomes. This is aligned
to Table 52 from the company submission (reproduced below as Table 47), which demonstrates that the
mean OS required to be cost-effective at a £50,000 per QALY willingness-to-pay threshold ranged from
34.2 months (versus BSC) to 49.1 months (versus raltitrexed). Given that OS is approximately H -t five
years of follow-up, it is extremely likely that the mean OS for NIVO+IPI reaches the threshold to be cost-
effective at a £50,000/QALY threshold.

Table 47. Threshold analysis: NIVO+IPl mean OS and incremental QALYs

Nivo+Ipi mean OS required to be CE at .
Technologies e 50,000/QALY LT %’;‘&zz&g‘:ﬁd (obeEEes
(months)
Trifluridine-tipiracil 35.1 1.349
BSC 34.2 1.498
FOLFOX 43.2 1.443
FOLFIRI 43.3 1.457
Irinotecan 43.7 1.465
Raltitrexed 491 1.421

BSC: best supportive care; CE: cost-effective; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic
acid and oxaliplatin; OS: overall survival; QALY quality-adjusted life year
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Table 48. Alternative measures of comparator efficacy

Efficacy input vs

Scenario Outcome Trifluridine-tipiracil BSC FOLFOX FOLFIRI Irinotecan Raltitrexed
model output
Source: MAIC base case analysis RECOURS.E EU RECOURS.E EU CONFIRM2 VELOUR PICCOLO Ugidos
population population
) ) Mean PFS 4.2 2.1 4.5 6.3 6.7 8.6
Efficacy input
Base case Mean OS 10.9 7.6 15.6 15.3 15.4 20.4
Inc QALYs || [ || || || ||
Model output Inc Costs | | | | | |
ICER £13,366 £14,211 £14,839 £14,930 £15,022 £15,346
Source: MAIC scenario analysis RECOURSE US RECOURSE US NA RAISE EPIC NA
population population
Alternative Efficacy input Mean PFS 3.7 1.9 NA 7.5 3.8 NA
iﬁ?JSZfa?L yinp Mean OS 1.7 8.1 NA 17.2 13.3 NA
data Inc QALYs [ | [ | NA [ | [ | NA
Model output Inc Costs [ [ NA [ | [ NA
ICER £13,418 £14,240 NA £15,183 £14,673 NA
Source: ynadwste_d comparison RECOURSE EU RECOURSE EU CONFIRM2 VELOUR PICCOLO Ugidos
versus single studies population population
. . ) Mean PFS 3.6 1.8 5.5 6.8 5.6 4
Unadjusted | Efficacy input
survival Mean OS 10.4 7.2 17.3 15.7 14.6 8.5
outcomes Inc QALYs I || I I I I
Model output Inc Costs | | | | | |
ICER £13,304 £14,177 £15,056 £14,993 £14,882 £13,937
Source: Pooled median SLR outcomes (Table 14 of company submission)
Median PFS 2.6 . 49 46 3.5 24
Pooled Efficacy input ,
survival Median OS 7.9 6.1 11.9 12.7 10.4 6.3
outcomes inc QALYs | | ] | ]
(medians) | Model output inc Costs [ [ [ | [ [
ICER £13,393 £14,305 £15,117 £15,265 £14,906 £13,964

survival

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and oxaliplatin; IPI: ipilimumab; NR: not reported; OS: overall survival; PFS: progression-free
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b) On page 166 of Document B, please clarify what is meant by “An
unadjusted analysis: based on combining comparator data from the SLR
using standard meta-analysis techniques."” According to the description on
page 101, the unadjusted analysis should apply evidence from one study
for each comparator (i.e. a naive comparison using CheckMate unadjusted

vs the comparator unadjusted).

The statement “An unadjusted analysis: based on combining comparator data from the SLR
using standard meta-analysis techniques" is unclear and does not reflect the analysis
provided. While undertaking the indirect comparison, comparator Kaplan-Meier data were
digitised and extrapolated using standard parametric fits in order to obtain mean survival
outcomes. These study-specific unadjusted survival outcomes from comparator studies were
used in the economic model to provide a naive comparison for one study for each
comparator versus CheckMate 142 data. Output from this scenario analysis is provided in

Table 16 (page 75) of the Company submission and reproduced above in Table 48.

Weighted average SLR outcomes for each comparator were also applied in the economic
model, as outlined in Table 16 (page 75) of the Company submission and reproduced above
in Table 48.

c) Please provide the results of a naive comparison (CheckMate unadjusted vs

Comparator unadjusted) if these are not already given in Table 62.

Results of a naive comparison (CheckMate 142 unadjusted versus comparator unadjusted)
are shown in Table 62 (page169) in the company submission and reproduced above in
Table 48.

B10. Please clarify if the time point (6.44 months) used to switch from KM data
to a parametric extrapolation for TTD has only been chosen to match the time
point used for PFS. Please comment on the appropriateness of this time point
for TTD using Figure 27 of Appendix M.

Several factors influence the time point used to switch from Kaplan-Meier to a parametric
extrapolation. This includes scheduled assessment periods, timing of events in the available
data, time to response, underlying hazard profile and visual fit to the available data. As
provided in the response to Question B5, Figure 40 and Figure 42 demonstrate that fit to

available time on treatment and PFS data, respectively, is noticeably poorer at earlier time
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points and provides implausible survival extrapolation. Hence, later time points for this switch

are more appropriate for both time on treatment and PFS.

Due to the change in assessment scheduling after the fourth assessment, there is a
structural change in both the PFS and time on treatment survival functions, becoming less
obviously stepped and dependent upon assessment windows, more suitable for
representation with a continuous model. To maximise the data available to inform the shape
of this model, a time was chosen after the final assessment time within the regular 6-weekly
schedule, but not so near that there would be an event “desert” as few patients would be
attending for reassessment. 3 weeks (i.e., half of the previous cycle length) was chosen as

appropriate.

All of these considerations applied equally for PFS and time on treatment, and the same

conclusions were drawn.

With reference to Figure 27 (smoothed hazard function estimates of time on treatment), only
the Royston-Parmar spline is capable of searching for and representing sharp hazard
discontinuities, by placing adjacent knots. The last time it does this is at approximately 3
months, and beyond this time all estimators approach the same form — that of generally
decreasing relative hazard. Given this, the process generating the hazard appears
consistent from around this point, and a model was sought that was capable of
demonstrating this hazard profile whilst preserving the features of the early trial. It is feasible
that a point between 3 and 6 months could have provided a good fit statistically, but would
not represent well the trial data which has clear reason for being non-continuous to 6

months.

The above was considered, as well as that consistency of approach is considered best
practice when considering the time point of switching from Kaplan-Meier to extrapolation, as
similar mechanisms underpin all three time to event data sets (PFS, OS and time on
treatment), particularly PFS and time on treatment, which for many events have a directly

causal relationship.

B11. Please clarify if the time point (6.44 months) used to switch from KM data

to a parametric extrapolation for OS has only been chosen to match the time
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point used for PFS. Please comment on the appropriateness of this time point

for OS using Figures 14 and 15 of Appendix M.

None of the hazard functions demonstrated in Figure 15 can be adequately described by a
standard parametric model, therefore more flexible methods were required, a variety of
which were explored in depth in Appendix M. For the reasons given therein, a piecewise
model was selected as an appropriate, conservative model that was well supported by
available trial data, consideration of survival outcomes observed in other indications, and
clinical opinion. Therefore, choice of time at which to initiate the long-term process which
determines extrapolation was required. A large number of potential cut points was explored,
with later cut points providing better fit to the tail of the data, but at the expense of
confidence in the parameters of the model due to the lower number of events to fit to. Given
that hazards were not obviously constant relative to lifetable in the tail, it was acknowledged
that at least two parameters would require fitting, with the extrapolation likely to be very
sensitive to the curvature of the excess hazard function in the tail, as the absolute value was
already expected to be low in the observed period. Some consideration was given to the
PFS and time on treatment models was given at this point. These models were forced to
after the fourth assessment by discontinuity of the empirical cumulative hazard function, and
even at this earliest reasonable time the uncertainty in the parameters of the extrapolative
portion was large. Given that there were even fewer events in the tail of the OS curve to
inform extrapolation, this point was therefore considered the latest at which the extrapolative
model could be fitted without undue uncertainty about the shape of the model, but visually, fit
also improved with later cut times, and therefore it was considered for base case. It was also
at approximately this point that there was a sharp change in gradient of log cumulative
hazard against log time versus the comparators (Figure 16), implying a change among the

population around this time.

The company acknowledges that there is considerable uncertainty around the extrapolation
of overall survival, and for this reason chose a model which was supported by the available
data and clinical opinion, but was nevertheless expected to be conservative, as borne out by
the later data cut-off of CheckMate 142 (page 2).

Alternative methods to model survival

B12. Priority question: To address the ERG’s concerns in question A13, please
provide results using the minimum number of assumptions to estimate the

comparative treatment effect for NIVO+IPIl and the comparators: provide
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pairwise results using the adjusted Checkmate 142 data and unadjusted
comparator trial data from the MAIC. Please use the parametric distributions
summarised in Table 30 of Appendix L to extrapolate comparator PFS and OS

in the economic model.

Analyses derived in response to Question A11 were assessed, requiring additional

distributions compared to Table 30 of Appendix L; all distributions are provided in Table 49.

Outcomes from the scenario analyses where adjusted NIVO+IP| Kaplan-Meier is compared
against unadjusted comparator outcomes are provided in Table 50. As can be seen, this has
a larger impact on the ICER than alternative efficacy sources or alternative covariate sets.
However, all analyses remain below standard willingness-to-pay thresholds. Further, this
analysis should be viewed with caution, as this does not reflect comparator outcomes in an
MSI-H/dMMR mCRC population as CheckMate 142 data has been adjusted to reflect the
overall population sampled in the comparator studies. Hence, the base case analysis

remains the most appropriate source of evidence to inform cost-effectiveness analyses.

Table 49. Scenario analysis: comparator parametric distributions

(015 PFS
Comparator | Study = =
Extrapolation Mean outcome Extrapolation Mean outcome
RECOURSE Lognormal 10.4 Generalised 3.7
EUR gamma
Trifluridine- RESCOURSE Lognormal 1.7 Generalised 3.6
tipiracil USA gamma
TERRA Log-logistic 11.6 Generalised 4.0
gamma
RECOURSE Generalised 7.2 Log-logistic 1.8
EUR gamma
RECOURSE Generalised 8.1 Log-logistic 1.9
BSC USA gamma
LUNECOLON 1 Generalised 10.2 Generalised 1.9
gamma gamma
TERRA Lognormal 8.7 Log-logistic 2.0
CONFIRM2 Lognormal 17.3 Lognormal 55
FOLFOX NO16967 Generalised 14.0 Weibull 5.4
gamma
CAPRIGOIM Log-logistic 21.2 Log-logistic 6.7
VELOUR Generalised 15.7 Lognormal 6.8
gamma
FOLFIRI RAISE Generalised 16.2 Lognormal 6.6
gamma
NCT01479465 Lognormal 21.0 Lognormal 8.2
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and
oxaliplatin; OS: overall survival; PFS: progression-free survival
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Table 50. Scenario analysis: impact of alternative MAIC assumptions

Comparator | Study Increme(r;:t)al SR Incremental QALYs ICER (£/QALY)
o RECOURSE EUR [ ] [ | £17,827
Egifr':gif'”e' RESCOURSE USA I ] £14,418
TERRA [ [ ] £11,160
RECOURSE EUR [ ] [ ] £18,980
BSC RECOURSE USA [ | [ ] £13,739
LUNECOLON 1 [ | [ ] £14,988
TERRA [ [ ] £11,369
CONFIRM2 [ ] [ ] £14,009
FOLFOX NO16967 [ ] [ ] £15,024
CAPRIGOIM [ [ ] £16,748
VELOUR [ [ ] £21,253
FOLFIRI RAISE [ ] [ £18,045
NCT01479465 [ [ ] £28,968
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and
oxaliplatin; ICER: incremental cost effectiveness ratio; QALY quality adjusted life year

B13. Priority question: The ERG considers the OS data from Checkmate 142 to
be highly immature. To reduce the uncertainty around the cost-effectiveness
estimates please provide a scenario analysis assuming post-progression
survival (PPS) is the same between the intervention and comparator (i.e. the
mortality rate post-progression is the same regardless of treatment received).
Please provide results using unadjusted Checkmate 142 data (base case

analysis) and adjusted Checkmate 142 data (question B12).
As CheckMate 142 median OS has yet to be reached, it is acknowledged that this data

cannot be considered fully mature. However, as data presented in the company submission
provide median follow-up of - months, this indicates the significant OS benefit in
comparison with other therapies. All identified RCTs report median OS less than two years
for relevant comparators, while CheckMate 142 outcomes remain at approximately [J] at five
years in the updated database lock presented in this clarifications response. In this context,
survival data is sufficiently mature to conclude that outcomes are significantly improved

versus comparators.

Available CheckMate 142 data documents the post-progression survival benefit; median
post-progression survival || | ] Bl as outlined in Figure 43, compared with data from
comparator RCTs, where the most optimistic median OS estimate (i.e., pre- and post-
progression survival) is 16.3 months. Hence, it is not appropriate to assume equivalent post-
progression survival.
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Proportion surviving

—+  Pre-prog.
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0 8 12 18 24 30 36 42 48
Time (months)

NAR (Cumulative Events)
Pre-prog. 119(0) 90(7) 85(8) 82(8) 73(11) 58(11) 15(12) 9(12) 0(12)

Post-prog. (Inv) 38(0) 27(8) 12(18) 8(20) 5(1) 4@21) 1¢@1) 0(21) 0(21)

Figure 43. CheckMate 142 pre-progression versus post-progression survival
outcomes

In order to address the issue of data maturity, the company submission base case analysis
is provided wherein the modelled time horizon is reduced to five years and ten years. The
updated database lock provides observed data to beyond five years and strongly supports
the continued benefit of NIVO+IPI, above the model predictions. Hence, this scenario
analysis is subject to reduced uncertainty associated with immature data. As the model is
supported by observed data to this timepoint, including any PPS, reducing the time horizon

addresses the ERG concerns without assessing PPS explicitly.

As can be seen in Table 51, reducing the time horizon to five years reduced accrual of
QALYs versus the base case resulting in higher ICERs. However, ICERs remained below a
£50,000/QALY willingness-to-pay threshold.
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Table 51. Scenario analysis: impact of reduced time horizon

Ten-year time horizon Five-year time horizon
Incremental | Incremental ICER Incremental | Incremental ICER
costs QALYs (E/QALY) costs QALYs (E/QALY)
Trifluridine-tipiracil [ [ | £19,862 [ [ ] £32,927
BSC [ ] [ ] £20,916 [ ] [ ] £33,574
FOLFOX [ ] [ ] £22,934 [ ] [ ] £40,315
FOLFIRI [ | [ £23,069 [ | [ ] £40,494

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and
oxaliplatin; IPI: ipilimumab; NR: not reported; OS: overall survival; PFS: progression-free survival

B14. If the company believes there is a PPS benefit for NIVO+IPI, please

consider a state transition model where PPS data is extrapolated and explicitly

modelled, and OS is determined by the summation of the time spent in PFS

and PPS. If PPS is not recorded in the comparator trials, consider estimating
PPS assuming PPS=0S-PFS.

Constructing a state transition model has inherent limitations, including:

o As outlined in Figure 43, there are very few pre-progression death events during

CheckMate 142, so that extrapolation of the data may produce spurious results and

hence may reduce plausibility, particularly for MAIC outcomes.

Post-progression survival outcomes are not available from comparator studies, which
most commonly report PFS. As PFS definitions include deaths as PFS events, use of
this data to inform a state transition model will result in double counting, biasing

against comparators and increasing uncertainty.

Post-progression survival is not equivalent to the difference between OS and PFS as
by definition a proper survival random variable requires the modelled population to be
at risk (conditional upon survival) at all times from 0, whereas no patients are at risk
in the post-progression state at time 0. The defined measure is the expected cohort
time in the post-progression state in a PSM, and any hazard of state exit estimated
from this requires very strong assumptions for extrapolation, as there is no appeal to
the characteristics of distributions of proper random variables to define the
unobserved domain and it is not independent of the PFS function. Time to death from
progression, distributed by the post-progression survival function, is the correct

proper random variable to consider, but this distribution function is challenging to
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identify without post-progression survival data and if dependent upon progression

time is unidentifiable in all but degenerate cases.

Based on this rationale, as well as the time required to build a state transition model and
analyse available comparator data, a state transition model is not considered appropriate.
However, the simplified assessment provided in B13 should provide additional information

on the impact of any uncertainty in PPS extrapolation.
All-cause mortality (ACM)

B15. Priority question: From the company's submission, the ERG considers
that the company has estimated a survival curve for ACM and applied this
multiplicatively to disease-specific mortality from Checkmate 142 in the
NIVO+IPI treatment arm. According to NICE DSU TSD 21, submissions
considering excess mortality need to isolate the cause-specific mortality by
partitioning the ACM into that due to other causes and the excess mortality
caused by the disease of interest. TSD 21 also states that assumptions are still
necessary about the long-term extrapolations of the disease-specific and
other-cause mortality; that is, the long-term hazard functions for each cause of
interest must still be defined to extrapolate appropriately. In light of this, can
the company please:

a) Describe or re-assess how their method to include ACM aligns with the advice
in TSD 21.

b) Justify why ACM is applied from week 29 and week 2,609 for the intervention

and comparators, respectively.

CheckMate 142 OS from treatment initiation to week 29 is based on direct KM data
(equivalent to cut point in semi-parametric extrapolation). Hence, it is assumed that any

impact of ACM is captured in this data.

After this point, it is assumed that observed events are insufficient to capture the very long-
term increasing risk of ACM in an aging population. Hence, ACM is applied multiplicatively
(hazards are added) in the economic model from week 29 to week 2,609. For the
comparator, the means informing the relative mean value from the ITC are both inclusive of
general population ACM. This relative mean is then multiplied by a reference mean from a
model of the CheckMate 142 NIVO+IPI population including ACM, therefore the adjusted
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mean is inclusive of both components. In order to prevent the model applying ACM to the
modelled comparator survival curve, the mechanism to prevent double-counting in the

piecewise models is used, setting ACM multiplication to start at the final model cycle.

B16. Please include an executable option in the model where OS is capped by
ACM and PFS is capped by OS.

The model combines mortality as estimated from the trial Kaplan-Meier data, in the
NIVO+IPI base using a semi-parametric log-logistic function. To account for increasing
general population mortality, general population mortality is also applied from the point at
which the parametric function is utilised (cycle 29). The two survival functions are combined
multiplicatively, and this is already applied in the current version of the model. This may be

turned on and off in the ‘Life Tables’ worksheet.

With regards to PFS, the model already contains a catch for any scenarios in which the PFS
curve is greater than the OS curve — see e.g., Cell “J11” on the “Outcomes Trace” sheet. As
PFS and OS are multiplied by the same ACM, it is sufficient to set the disease specific

survival portion of the PFS model to the minimum of the calculated value and that of OS.

A scenario was conducted to assess the impact of applying disease-specific mortality up
until the point that the hazard of ACM exceeds the OS, at which point ACM survival is
applied. As can be seen in Table 52, the cost-effectiveness outcomes are improved, with

increased life expectancy observed in the NIVO+IPI arm.

Table 52. Scenario analysis: OS capped by ACM

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £16,978 0.887 0.630 | || || £12,016
BSC £9,379 0.626 0.441 || | | ] £12,780
FOLFOX £12,176 1.258 0.884 | || || £13,219
FOLFIRI £11,527 1.231 0.874 | ] | | ] £13,299
Irinotecan £11,139 1.240 0.883 | || || £13,375
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Health-related quality of life

B17. As advised by the NICE DSU TSD 12, please compare the population and
methods in Checkmate 142 with CORRECT.

CheckMate 142 was a non-comparative study, while CORRECT was a randomised,
placebo-controlled, phase 3 study. Further, eligibility in CORRECT specified that patients
had to have received locally and currently approved standard therapies, including as many
of the following as licensed: a fluoropyrimidine, oxaliplatin, irinotecan, and bevacizumab; and
cetuximab or panitumumab for patients who had KRAS wild-type tumours. As a result,
patients in CORRECT are more treatment-experienced, as outlined in Table 53. Patients in
CheckMate 142 were less likely to have KRAS mutations but were more likely to have
ECOG status 1 and BRAF mutations.

Table 53. Comparison of baseline characteristics from CORRECT and CheckMate 142

Regorafenib Placebo NIVO+IPI
N % N % N %

Number of patients 505 255 119
Age Median, years [IQR] 61 (54-0-67-0) 61 (54-0-68-0) 58 NR
Sex Men 311 62% 153 60% 70 58.8%
Race White 392 78% 201 79% 110 92.4%

Black 6 1% 8 3% 2 1.7%

Asian 76 15% 35 14% 3 2.5%
ECOG 0 265 52% 146 57% 54 45.4%
performance
status 1 240 48% 109 43% 65 54.6%
KR{*? No 205 41% 94 37% NR NR
mutation

Yes 273 54% 157 62% 44 37.0%

Unknown 27 5% 4 2% NR NR
BR{*T No 322/336 96% 163/166 98% NR NR
mutation

Yes 14/336 4% 3/166 2% 44 25.2%
Number of 1-2
previous 135 27% 63 25% 71 59.6%
systemic
anticancer 3 125 25% 72 28% 48 36.1%
therapies (on .
or after >4
diagnosis of 245 49% 120 47% NR NR
metastatic
disease)
Previous anti- | Bevacizumab
VEGF 505 100% 255 100% 68 57.1%
treatment
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B18. Please provide utility values (including the mean, 95% confidence interval

and number of responses) for the following situations in Checkmate 142:

a) PFS, on and off treatment
b) PFS, off treatment

c) PFS, on treatment

d) PD, on and off treatment
e) PD, on treatment

Table 54. Utility values by health state observed in Checkmate 142

Health state Observations il (Ei)::/eor::’::;fidence
PFS 1759 0.839 (0.821,0.857)
PFS, off treatment 108 0.872 (0.814,0.930)
PFS, on treatment 1651 0.837 (0.818,0.856)
PD 208 0.850 (0.804,0.896)
PD, on treatment 66 0.728 (0.603,0.852)

B19. As a scenario analysis, please add AE-related utility decrements to the
existing scenario which NIVO+IPI utility values as per comparators (Scenario
B.3.8.3.7 of Document B).

Adverse event utility data for colorectal cancer patients is scarce, as demonstrated in recent
technology appraisals TA439%2, TA405% and TA240%, where multiple different values have
been used and utility values specific to colorectal cancer patients have not been available.
Identification of adverse event utility data for the subgroup of patients relevant to this
submission, namely adult patients with mismatch repair deficient or microsatellite instability-
high metastatic colorectal cancer after prior fluoropyrimidine-based combination

chemotherapy, has subsequently not been possible.

However, to demonstrate the potential impact of including additional utility decrements
associated with the modelled adverse events, we have provided an analysis assessing the
impact of increasing adverse event disutility. Disutility values for all adverse events were
varied between 0 and 0.5 and the impact on the incremental QALYs and the ICER for each

treatment comparison were recorded. As suggested, the basis of this analysis was Scenario
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B.3.8.3.7 of Document B. Figure 44 demonstrates this impact. Notably, utilising even the

largest disutility value of 0.5 did not impact cost-effectiveness conclusions.
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Figure 44. Impact of adverse event disutility on incremental QALY and ICER outcomes

B20. Please consider whether the utility values derived from CORRECT are

representative of people with high MSI or DNA MMR deficiency, who may have

a lower quality of life than the broader population with metastatic CRC.

Clinical validation suggests that patients with MSI-H/dMMR mCRC may have worse

prognosis than the overall population, which may be related to lower quality of life. Hence,
use of the CORRECT population to inform MSI-H/dMMR utilities may be considered

optimistic, favouring the comparator population. However, this is the best available evidence
to inform MSI-H/dMMR utilities.
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Resources and costs

B21. Priority question: Please provide a scenario analysis where the treatment
stopping rule for NIVO+IPI is removed and NIVO+IPI cannot continue beyond

progression.

Conventional anti-cancer therapies typically aim to reduce the tumour burden through
disruption of cell proliferation or induction of apoptosis. By contrast, due to their novel
mechanism of action immuno-oncology therapies demonstrate a varied pattern of response,
including the appearance of larger tumours due to the increased immune cell activity in the
tumour environment. This pattern of response is a well-recognised challenge associated with
immuno-oncology therapies, and can result in dissociated responses, delayed responses
and pseudo-progressions, where patients who ultimately achieve a positive clinical outcome
may have tumours that appear to have enlarged when assessed in the early stages of

treatment.

With this in mind, the cost-effectiveness model was designed such that a proportion of
patients may receive treatment with NIVO+IPI after progression, in line with observations
from CheckMate 142 and consistent with expected real-world usage. As such, we do not

believe the requested scenario is an appropriate representation of the use of NIVO+IPI.

However, as requested, we have undertaken this scenario analysis. The scenario may be
replicated using the existing model version entitled ““Nivo+Ipi MSI-H mCRC _NICE STA
CEM CiC-AiC Marking” and using the stopping rule parameters provided (see the ‘Stopping
rules’ tab in the ‘Treatment Arm Profile: Second Line’ menu on the ‘Model Control’
worksheet). Time on treatment input data remained as in the base case. Results of this

analysis can be seen in the table below.

Table 55. Scenario analysis: impact of no stopping rule for NIVO+IPI and no post-
progression treatment with NIVO+IPI

. Total Total Total Inc. Inc. Inc. ICER
Technologies
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

NIVO+IPI || || || - - - -
Trifluridine-tipiracil | £16,978 0.887 0.630 || || | ] £22,008
BSC £9,379 0.626 0.441 | ] || || £22,564
FOLFOX £12,176 1.258 0.884 | ] [ ] || £23,818
FOLFIRI £11,527 1.231 0.874 || | ] | ] £23,892
Irinotecan £11,139 1.240 0.883 ] [ ] || £23,994
Raltitrexed £13,389 1.616 1.147 ] | || £24,740

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted life years
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B22. Priority question: Please provide a scenario analysis where patients only
begin 3rd line therapy upon progression (and not upon progression or

discontinuation)

The model structure has not been constructed to formally enable such an analysis. However,
to address the ERGs concerns we have endeavoured to provide an ad-hoc adaptation of the
model to undertake this analysis. To implement this scenario, time on treatment was capped
by PFS where necessary to ensure that only patients in the progression-free health state
were receiving 2" line therapy. Subsequently, a proportion of patients discontinued 2" line
treatment and remained in the progression-free health state. Only patients that moved to the
progression health state were assumed to start 3 line therapy. Stopping rules remained as
in the base case. Results of the analysis may be found in Table 56 and do not differ

significantly to those of the base case analysis.

Table 56. Scenario analysis: impact of limiting the start of 3rd line therapy to patients
that have progressed (and not those that have discontinued 2" line and remain in the
progression-free health state)

. Total Total Total Inc. Inc. Inc. ICER

Technologies
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

NIVO+IPI | [ ] | - - - -
Trifluridine-tipiracil | £16,786 0.887 0.630 | || || £13,432
FOLFOX £11,019 1.258 0.884 | [ ] || £15,081
FOLFIRI £10,566 1.231 0.874 | | || £15,136
Irinotecan £9,959 1.240 0.883 | ] | [ ] £15,268
Raltitrexed £12,025 1.616 1.147 || | ] | ] £15,639
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted life years

B23. Priority question: Please justify why pre-progression health state costs

are assumed to be the same for NIVO+IPl and each comparator.

a) The SmPC for NIVO+IPI states that patients should be monitored for cardiac
and pulmonary adverse reactions continuously and that patients should be
monitored at least up to 5 months after the last dose. Please add these

monitoring costs to the economic analysis.

In line with the request, it is assumed that all patients receive monitoring for cardiac and
pulmonary adverse reactions, equivalent to one GP visit, one echocardiogram and one lab

test every four weeks. Table 57 provides the resource costs used to monitor for cardiac and
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pulmonary adverse reactions via a blood count test, an echocardiogram and a GP visit. This
cost is applied up to treatment discontinuation, at which point five months of monitoring costs

are applied.

Table 57. Resource costs used to monitor cardiac and pulmonary adverse reactions

Resource Unit cost (£) | Source

National cost collection: directly accessed pathology services,

Full blood count £2.79 currency code DAPS055

Echocardiogram £256.61 National cost collection: Total HRG's, currency code EY50Z5°
National cost collection: weighted average of consultant and non-

GP visit £167 24 consultant-led general medicine, service code 300, currency

codes WFO1A, WF01B, WF01C, WF01D, WF02A, WF02B,
WF02C, WF02D%

Table 58 presents the cost-effectiveness results for this scenario and as can be seen, this

had minimal impact on the ICERs.

Table 58. Scenario analysis: impact of clinician consultation costs

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
NIVO+IPI | ] | || - - - -
Trifluridine-tipiracil | £17,028 0.887 0.630 [ || || £13,496
BSC £9,511 0.626 0.441 || || | ] £14,336
FOLFOX £12,288 1.258 0.884 [ || | £14,974
FOLFIRI £11,636 1.231 0.874 || || | ] £15,065
Irinotecan £11,212 1.240 0.883 | [ ] [ ] £15,157
Raltitrexed £13,441 1.616 1.147 [ || [ ] £15,487
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years

b) The ERG’s clinical advisors stated that they would expect patients to have 1
visit with a consultant oncologist before starting NIVO+IPI, 1 visit while on
NIVO+IPI and then quarterly visits while on NIVO as a monotherapy. Please

provide a scenario analysis which includes these estimates.

The cost for a clinician consultation was sourced from the National Cost Collection®® using a
weighted average of consultant-led clinical consultation (codes WF01A, WF01B, WF01C,
WF01D, WF02A, WF02B, WF02C and WF02D; service code 370), yielding a cost of

£197.70.
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Table 59 presents the cost-effectiveness results for this scenario and as can be seen, this

had minimal impact on the ICERs.

Table 59. Scenario analysis: impact of clinician consultation costs

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
NIVO+IPI | ] [ || - - - -
Trifluridine-tipiracil | £16,978 0.887 0.630 | | ] || £13,599
BSC £9,379 0.626 0.441 [ | ] | ] £14,436
FOLFOX £12,176 1.258 0.884 || || | ] £15,082
FOLFIRI £11,527 1.231 0.874 [ || | £15,172
Irinotecan £11,139 1.240 0.883 | | ] | £15,265
Raltitrexed £13,389 1.616 1.147 | | ] [ ] £15,600
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years

B24. Please provide a scenario analysis which includes the following
resources for all treatments in addition to the health state resources outlined
in Table 44 of Document B:

a) During PFS:
i. 1CT scan at 12 weeks, 6 months and then once per year thereafter
i. 1 CT scan at treatment cessation
b) During PD:
i. 1 consultant oncologist outpatient visit every 6 months
ii. 1 CT scan once per year to five years

The cost for a CT scan was sourced from the National Cost Collection®® using a weighted
average of computerised tomography scans (codes RD20A, RD21A, RD22Z, RD23Z,
RD24Z, RD25Z, RD26Z and RD272), yielding a cost of £97.15. The cost for a clinician

consultation was calculated as described in Question B23.

For the scenarios where costs are included in the progressed disease state, a simplifying
assumption was made where costs were averaged out into a weekly cost in order to be

applied in line with the model weekly cycle length.
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Table 60 presents the cost-effectiveness results for all four scenarios and as can be seen,

none of the scenarios had a large impact on the ICERs in comparison to the base case.

Table 60. Scenario analysis: impact of clinician consultation costs

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
a) i 1 CT scan at 12 weeks, 6 months and then once per year thereafter
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £17,028 0.887 0.630 | ] | ] || £13,371
BSC £9,511 0.626 0.441 || | ] || £14,201
FOLFOX £12,288 1.258 0.884 | ] | || £14,832
FOLFIRI £11,636 1.231 0.874 | || | ] £14,294
Irinotecan £11,212 1.240 0.883 | [ ] | ] £15,023
Raltitrexed £13,441 1.616 1.147 || | ] || £15,350
a) ii CT scan at treatment cessation
NIVO+IPI [ [ ] [ ] - - - -
Trifluridine-tipiracil | £17,048 0.887 0.630 || | ] || £13,361
BSC £9,379 0.626 0.441 | ] | || £14,217
FOLFOX £12,234 1.258 0.884 || | ] || £14,835
FOLFIRI £11,584 1.231 0.874 | [ ] [ ] £14,926
Irinotecan £11,209 1.240 0.883 | ] [ ] || £15,016
Raltitrexed £13,470 1.616 1.147 | || | ] £15,337
b) i 1 consultant outpatient visit every 6 months
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £17,177 0.887 0.630 | [ ] | ] £13,643
BSC £9,545 0.626 0.441 | | || £14,484
FOLFOX £12,505 1.258 0.884 | || | ] £15,104
FOLFIRI £11,790 1.231 0.874 | || | ] £15,207
Irinotecan £11,395 1.240 0.883 || | ] || £15,300
Raltitrexed £13,728 1.616 1.147 | [ ] | ] £15,622
b) ii 1 CT scan once per year every five years
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £17,102 0.887 0.630 | ] || || £13,539
BSC £9,482 0.626 0.441 | || | ] £14,381
FOLFOX £12,381 1.258 0.884 | || | ] £15,004
FOLFIRI £11,691 1.231 0.874 || | ] || £15,102
Irinotecan £11,298 1.240 0.883 | [ ] | ] £15,195
Raltitrexed £13,600 1.616 1.147 || | ] || £15,518

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted life years
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B25. The time horizon for the model is listed as 2,609 weeks, however the
costs are only set to run for a maximum of 2,088 weeks. Please explain this
discrepancy.

As suggested the last week in which 2" line treatment costs are applied is week 2,088.
Given that all patients have discontinued in both arms prior to week 2,088 this does not
impact results. However, for consistency we have now updated these input parameters so

that 2" line treatment costs are applied up to week 2,609. Please see attached model.

B26. On page 98 of Document B it states, “it is assumed that patients may not
discontinue this final line of therapy.” With this in mind, please explain why
the same one-off subsequent treatment cost is applied to all treatment arms

when these treatment arms have different survival times.

a) Please provide a scenario analysis where subsequent treatment costs (BSC)
reflect the time in the PD health state.

In the base case analysis, a one-off cost for subsequent treatment is applied to all patients in
the first cycle after discontinuation. In order to facilitate this analysis, weekly costs were
instead applied in order to reflect the time patients are in post-progression. Patients
receiving trifluridine-tipiracil had a mean OS of 9.1 months and mean PFS of 3.7 months,
resulting in a mean time of 5.4 months (23.5 weeks) in post-progression, as reported in
TA405%. This mean time in post-progression was used to scale the one-off subsequent
treatment cost into an average weekly cost. Subsequent treatment costs of £1,528.00 for
trifluridine-tipiracil were sourced from TA4055% and inflated to a present day cost of
£1,643.49 (inflation factor of 1.061). This was then scaled to a weekly cost of £69.99, which

was applied to all patients in post-progression.

As can be seen in Table 61, the impact of this scenario analysis had minimal impact on cost-

effectiveness outcomes.
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Table 61. Scenario analysis: impact of subsequent treatment costs

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
NIVO+IPI || || || - - - -
Trifluridine-tipiracil | £18,141 0.887 0.630 | | ] [ ] £13,309
BSC £9,379 0.626 0.441 | || | ] £14,348
FOLFOX £13,925 1.258 0.884 | | ] || £14,673
FOLFIRI £13,229 1.231 0.874 [ || || £14,773
Irinotecan £13,255 1.240 0.883 || || | ] £14,790
Raltitrexed £16,990 1.616 1.147 | | ] [ ] £14,822
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years

B27. Please confirm why trifluridine-tipiracil followed by BSC was not
modelled after irinotecan or raltitrexed in the subsequent therapy scenario

analysis (Table 28 of Document B).

Clinical expert opinion confirmed that both single agent irinotecan and raltitrexed are rarely
used in clinical practice (<5% patients), and mainly in patients where other treatments are
contraindicated. Hence, it is unlikely that trifluridine-tipiracil would be provided to patients
progressing on irinotecan or raltitrexed. However, it should be noted that these comparators

have limited relevance to the UK decision problem.

B28. Please provide a scenario in which 10% wastage is assumed for oral
treatments (e.g. trifluridine tipiracil), to align with the committee’s preference
in ID1598 (Section 3.31). In line with the committee’s preference, the scenario
should assume that all patients waste 10% of tablets, rather than 10% of

patients waste tablets.

It is anticipated that the clinical reality of tablet wastage results in patients missing doses

rather than consuming the complete course of tablets and wasting additional tablets on top
of this. Resultantly, it is unlikely that the cost of treatment would be affected, but rather that
the efficacy of the treatment may differ in the real-world, with real-world efficacy likely lower
than that of a clinical trial due to missed doses. However, it is not possible to estimate such

an impact.

To address the review groups concerns we have provided two scenarios assessing the
impact of additional trifluridine/tipiracil tablet usage to account for potential wastage. Table
41 in document B describes the dosing and cost calculations for trifluridine/tipiracil with an

expectancy that 60 20mg/8.19mg tablets are required each cycle (28 days), with tablets
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available in packs of 20. The first scenario assumes that to achieve complete dosing, an

additional 6 tablets (10% wastage) are required each cycle and that the remainder of the 20-

tablet pack is not wasted. The second scenario takes the same approach but assumes an

additional cost associated with the entire 20-tablet pack.

Resultantly, the additional cost per cycle for trifluridine/tipiracil in Scenario 1 is £200 (the cost

of 6 tablets) giving a total cost per cycle of £2,395.44, whilst the additional cost per cycle for

trifluridine/tipiracil in Scenario 2 is £666.66 (the cost of 20 tablets) giving a total cost per

cycle of £2,862.10.
Results of the analysis are presented in Table 62.

Table 62. Scenario analysis: impact of trifluridine/tipiracil wastage

. Total Total Total Inc. Inc. Inc. ICER

Technologies
costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)

Scenario 1: trifluridine/tipiracil cyclic cost of £2,395.44
NIVO+IPI | || || - R - -
Trifluridine-tipiracil | £17,682 0.887 0.630 | [ ] || £13,246
Scenario 2: trifluridine/tipiracil cyclic cost of £2,862.11
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £19,326 0.887 0.630 | [ ] || £12,963
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Section C: Textual clarification and additional points

C1. Priority question: The ERG has some major issues with the usability and

transparency of the model:

a) The ERG has identified several discrepancies between the model and

Document B. Due to time constraints the ERG has not been able to note down

every discrepancy and validate every input or scenario, a few are listed in

Table 2 below. Please perform a thorough model validation and make any

necessary corrections. If no errors are found, please provide a detailed

breakdown of how to set up the model for each comparison.

Table 63. Discrepancies between the model and submission

selected in Model Control!F51.
Comparison with FOLFIRI

Description Value in Location in Value in Document
model model B

Results for trifluridine-tipiracil £123 Results!J17 £126
£16,978 Results!E10 £16,981
£77,781 Results!E11 £77,777
£13,367 Results!H11 £13,366

Scenario 2, assumed to represent a £14,209 Scenario Analysis | £14,211

comparison between nivo+ipi and Results!R11

BSC. Please note that the ERG can

replicate the company’s results by £85,373 Scenario Analysis | £85,379

changing the profiles to BSC: Model Results!N11

Control!L23:38

Scenario 3, assumed to represent a £14,873 Scenario Analysis | £14,839

comparison between nivo+ipi and Results!R12

FOLFOX. Please note that the ERG

can replicate the company’s results by | £82,773 Scenario Analysis | £82,582

changing the profiles to FOLFOX: Results!N12

Model Control!L23:38

Scenario B.3.8.3.7 alternative utilities £13,644 Results!H11, due £13,148

selected in Model Control!F51. to time constraints

Comparison with trifluridine-tipiracil only discrepancies

in the ICERs are

Scenario B.3.8.3.7 alternative utilities £15,161 reported here £14,585

selected in Model Control!F51.

Comparison with FOLFOX

Scenario B.3.8.3.7 alternative utilities £15,254 £14,675
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Scenario B.3.8.3.7 alternative utilities £14,496 £13,985
selected in Model Control!F51.
Comparison with BSC

Post progression cost £46.77 Profile pop up £203.38 monthly
(£46.93 equivalent
weekly)

BSC administration cost £49.33 Profile pop up £0

Trifluridine-tipiracil cost £2,000 Profile pop up 2 doses per day at

£100 per dose

In response to the ERGs comments and requests for further validation of the model, as

suggested, we have undertaken further testing of the model and its input parameters,

alongside evaluating the specific scenarios highlighted by the ERG in Table 63. Importantly,

we identify no errors with the model itself and highlight below, in an adapted version of the

table above (Table 64) explanations for the inconsistency between the ERGs model results

and Document B.

Further, for each of the scenario analyses and the base case analysis we have provided

below brief guidance as to how to implement such analyses within the model.

1.

Base case analysis: For each base case scenario the relevant PFS, OS and time on
treatment profile should be selected from the respective dropdown menus on the
‘Model Control’ worksheet. Users should ensure that the ‘Include discontinuation?’
setting is set to ‘Yes’ and that the ‘Discontinuation’ setting is set to “Time on
Treatment’. The ‘Treatment arm utilities as on treatment/off treatment?’ setting
should also be set to ‘Yes’.

An exception to this is the analysis of NIVO+IPI versus BSC, where in the ‘Control
Arm’ the ‘Include discontinuation?’ setting should be set to ‘No’.

Note: When the ‘Include discontinuation?’ setting is changed the ‘Discontinuation
setting’ defaults to ‘Discontinuation’; users should ensure this is set to ‘Time on
Treatment’ for all base case analyses.

Alternative extrapolation of NIVO+IPI survival (B.3.8.3.2): For each of these
scenario analyses only the relevant PFS, OS or time on treatment profile for the
‘Treatment Arm’ should be changed using the relevant dropdown menu. All relevant
survival profiles are pre-populated within the model. No other changes to model
settings are required.

Subsequent therapy: As outlined previously, trifluridine-tipiracil may be a more

relevant comparator in patients who are more heavily pre-treated. Hence, patients
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failing NIVO+IPI, FOLFOX or FOLFIRI may receive trifluridine-tipiracil before
progressing to the subsequent therapy observed in TA405%. To evaluate this
scenario, users should change the comparison so that either FOLFOX or FOLFIRI
are evaluated (as in the base case). Subsequently, users should click the ‘Control
Arm Profile: Third Line’ button and using the dropdown menu select the treatment
profile entitled: ‘Scenario B.3.8.3.3 Trifluridine/Tipiracil’ and then click ‘Load’. The
same process should then be followed for the ‘“Treatment Arm’.

. Alternative sources of comparator efficacy: For each of these scenarios, the PFS
and OS profiles of the ‘Control Arm’ should be changed simultaneously to represent
the relevant alternative sources of comparator efficacy that are pre-loaded within the
model. All other settings should remain as in the base case.

Impact of applying BICR-assessed PFS: For each of these scenarios, the PFS
profile of the ‘Treatment Arm’ should be changed to the profile entitled ‘Section
B.3.8.3.5: BICR Assessed PFS’. All other settings should remain as in the base case.
Impact of removing stopping rules: To remove stopping rules from an analysis,
users should click the ‘Treatment Arm Profile: Second Line’ button and navigate to
the tab entitled ‘Stopping rules’. On this tab, to remove stopping rules, users should
change the Boolean ‘Use stopping rule’ options to ‘False’. Alternatively, users may
load the profile entitled ‘Scenario B.3.8.3.6: NIVO+IPI (No Stopping Rule)’, where
these inputs are already specified. The same process can be undertaken for the
‘Control Arm’ if necessary, and other stopping rule scenarios may be investigated.
Impact of alternative utilities: Given the uncertainty in application of treatment-
specific utilities, values from the published literature were assessed in scenario
analysis, wherein NIVO+IPI utility values were assumed as per comparators and
applied by progression status, as opposed to treatment status, as in the base case.
To evaluate this scenario, users should click the ‘Utility Profile’ button and load the
profile entitled ‘Scenario B.3.8.3.7: Alternative Utilities’. Next, to ensure that the new
utility values are applied by progression status, as opposed to treatment status, users
should change the option entitled ‘Treatment arm utilities as on treatment/off
treatment?’ to ‘No’.

Impact of inclusion of testing for MSI test cost: To assess the impact of including
costs for MSI testing, users should click the ‘Treatment Arm Profile: Second Line’
button and load the profile entitled ‘Scenario B.3.8.3.8: NIVO+IPI (MSI-H Test Cost)'.
This profile utilises different costs as specified in the ‘Treatment costs’ tab. All other

settings should remain as in the base case.
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9. Remission in a proportion of patients: To assess the impact of remission, users

should click the ‘Treatment Arm Profile: Second Line’ button and load the profile
entitled ‘Scenario B.3.8.3.9: NIVO+IPI (Remission State)’. This profile utilises

different remission options as specified in the ‘Remission’ tab. To change these

settings manually, users should navigate to the ‘Remission’ tab and change the

Boolean ‘Include remission state?’ option to true. Subsequent settings allow users to

specify the proportion of patients in remission, and the time point at which this

proportion is assessed. From the time point specified, the proportion of patients that

are deemed to be in remission incur general population mortality and utility estimates

Table 64: Company explanations for ERG proposed discrepancies between the model

and submission

Description Value in Location Value in Location Explanation of discrepancy
model in model Document | in
B Document
B
Results for £123 Results!J17 | £126 Table 50 These results were updated
trifluridine-tipiracil in a resubmitted version of
£16,978 ResultslE1 | £16,981 Document B and were
0 acknowledged as a
typographical error on part
£77,781 Results!lE1 | £77,777 of the company.
1
£13,367 Results!H1 | £13,366
1
Scenario 2, £14,209 Scenario £14,211 Table 50 The values presented in
assumed to Analysis Document B are correct and
represent a Results!R1 align to model results.
comparison 1 Further, the model provided to
between nivo+ipi the ERG was setup such that
and BSC. Please £85,373 Scenario £85,379 the base case analyses could
note that the ERG Analysis be run individually. The model
can replicate the Results!N1 was not setup such that
company’s results 1 ‘Scenario Analysis’ worksheets
by changing the would produce these results.
profiles to BSC: Therefore, we believe the ERG
Model has set the model incorrectly
Control!L23:38 for this scenario.
Subsequently, we have
endeavoured to provide further
guidance on the setup of the
model for different scenario
analyses, and have provided a
version of the model which is
setup with appropriate profiles
for use of the ‘Scenario
Analysis’ worksheets.
Scenario 3, £14,873 Scenario £14,839 Table 50
assumed to Analysis
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represent a Results!R1 The values presented in
comparison 2 Document B are correct and
between nivo+ipi align to model results.
and FOLFOX. £82,773 Scenario £82,582 Further, the model provided to
Please note that Analysis the ERG was setup such that
the ERG can Results!N1 the base case analyses could
replicate the 2 be run individually. The model
company’s results was not setup such that
by changing the ‘Scenario Analysis’ worksheets
profiles to would produce these results.
FOLFOX: Model Therefore, we believe the ERG
Control!L23:38 has set the model incorrectly
for this scenario.
Subsequently, we have
endeavoured to provide further
guidance on the setup of the
model for different scenario
analyses, and have provided a
version of the model which is
setup with appropriate profiles
for use of the ‘Scenario
Analysis’ worksheets.
Scenario B.3.8.3.7 | £13,644 Results!H1 | £13,148 Table 66 The values presented in
alternative utilities 1, due to Document B are correct and
selected in Model time align to model results.
Control!F51. constraints Therefore, we believe the ERG
Comparison with only has set the model incorrectly
trifluridine-tipiracil discrepanci for this scenario.
esin the Subsequently, we have
Scenario B.3.8.3.7 | £15,161 ICERS are £14,585 endeavoured to provide further
alternative utilities reported guidance on the setup of the
selected in Model here model for different scenario
Control!F51. analyses.
Comparison with
FOLFOX
Scenario B.3.8.3.7 | £15,254 £14,675
alternative utilities
selected in Model
Control!'F51.
Comparison with
FOLFIRI
Scenario B.3.8.3.7 | £14,496 £13,985
alternative utilities
selected in Model
Control!'F51.
Comparison with
BSC
Post progression £46.77 Profile pop | £203.38 Table 44 The total monthly value
cost up monthly presented in Document B is
(£46.93 correct and aligns to the
equivalent weekly model input parameter.
weekly)

To generate the weekly value
the monthly value is divided by
the number of weeks in a
month calculated with the
following formula:
(365.25/12)/7

Our calculations are based
upon a 12-month year with
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365.25 days per year, and 7
days per week.

The values given in brackets in
Table 44 are standard error

values.
BSC £49.33 Profile pop | £0 Table 41 Table 44 of Document B
administration cost up outlines the health state costs,

with a footnote saying only
patients receiving BSC receive
this cost, for a medical
oncologist outpatient
consultation.

This cost is £197.70 (when
rounded to 2dp) which is a 28-
day cost, so when changing to
a weekly cost, divided by 4,
results in £49.33.

Trifluridine-tipiracil | £2,000 Profile pop | 2 doses per | Table 41 We believe this to be correct,
cost up day at £100 in both the model and in
per dose Document B. Indeed 2 doses

per day at £100 per dose are
applied. However, patients
receive those doses for 10
days total in each cycle
resulting in a cyclic cost of
£2,000.

b) To increase transparency and enable the ERG to perform additional scenarios

in the model please:

i. Add more descriptive labels to parameters in the data library and profile

pop-ups rather than having them as component 1, component 2, etc.
This has been undertaken in the provided models.

ii. Replace the hard-coded values in the economic model with calculations
that employ the inputs reported in the submission (e.g. using
parameters for dose and patient weight/body surface area to calculate

treatment acquisition costs)

Dose calculations were undertaken outside the model, as detailed in Company submission
Section B.3.5.1.3. This was considered to be appropriate as the key cost driver was
anticipated to be the cost of NIVO+IPI. As the standard error of baseline patient weight was
1.65kg in CheckMate 142 (mean: 73.7kg), there is negligible impact when sampling from a
normal distribution, it is expected that only 0.008% of probabilistic analysis runs would utilise

a different NIVO+IPI cost to that used in the base case.
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iii. Enable alternative scenarios to be run on top of the base case analysis.
The ERG has found that loaded alternative assumptions in profile pop-
ups are reverted back to base case assumptions when the model is run,
for example, removing stopping rules in the NIVO+IPl arm (Document B
Section B.3.8.3.6) and including remission in a proportion of patients
(Document B Section B.3.8.3.9).

This functionality is currently incorporated within the model. Alongside these clarifications,
we have provided an additional user guide document to provide additional clarity with

respect to the practical use of the model.

C2. Priority question: Please replace the hard-coded survival curves in the
economic model with survival curves that are calculated within the economic

model.

Fully parametric survival curves are currently incorporated within the economic model and
can be selected or modified for alternative analyses. However, it is not feasible to provide
semi-parametric survival curves in the economic model in a manner that will enable PSAs to
be undertaken correctly without providing patient-level data in the model. The format of the
semi-parametric models requires provision of Kaplan-Meier data to inform the initial part of
the survival curve followed by a parametric model that could be informed by a functional
form, using standard extrapolation parameters. However, under the best case where the
covariance matrix was appropriately scaled, parametric sampling during the PSA would
result in decorrelation between two pieces of the semi-parametric model, resulting in
implausible results and if left at its default the covariance matrix would not reflect any
uncertainty in the Kaplan-Meier portion of the model; instead, sampling is performed offline
by bootstrapping from the patient-level data; the 95% confidence interval of the survival
predictions from this bootstrap are provided and assumed distributed normally on the log
cumulative hazard scale for the purpose of sampling within the economic model. Hence, the

semi-parametric forms are provided in the data library, to facilitate assessment.

C3. Please add 10, 20, 30, 40 and 50-year predictions to Tables 24 and 25 of
Document B.

Tables 24 and 25 of Document B provide direct comparison of observed survival and
survival as predicted by the parametric and semi-parametric survival curves over the first 24

months. These comparisons are made using the survival functions directly, without

adjustment for all-cause mortality.
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Given the request for predictions at significantly later time points outside of the trial period,
we have presented output directly from the cost-effectiveness model using each of the
different survival curves, after incorporating the impact of all-cause mortality (as in the base
case cost-effectiveness analysis). Where the cycle did not precisely align to the requested
time point (for example, the 10-year time point lies in between cycle 521 and cycle 522 due
to the weekly cycle length), the ‘FORECAST’ function in Excel was used to approximate the

exact survival.

Predictions have been provided for those survival curves which were deemed appropriate for
use in cost-effectiveness analyses. Those that did not represent an adequate fit to the
underlying survival data are not presented, consistent with the submission and the provided
model.
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Table 65. Model predicted progression-free survival for NIVO+IPI (including ACM)

Fully parametric

Semi-parametric

Time Generalised Gamma | Exponential | Generalised Gamma Gompertz Log-Logistic Log-Normal Weibull
6 months 79.1% 76.1% 76.1% 76.1% 76.1% 76.1% 76.1%
1 year 70.6% 71.5% 72.3% 72.8% 72.2% 71.6% 72.3%
2 years 61.9% 62.8% 63.3% 64.3% 63.2% 62.6% 63.2%
10 years 41.6% 21.8% 0.0% 0.0% 25.0% 33.1% 15.8%
20 years 29.4% 5.2% 0.0% 0.0% 10.9% 18.5% 1.9%
30 years 15.1% 0.8% 0.0% 0.0% 4.0% 7.9% 0.1%
40 years 2.5% 0.0% 0.0% 0.0% 0.5% 1.1% 0.0%
50 years 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Table 66. Model predicted overall survival for NIVO+IPI (including ACM)
Time Fully parametric Semi-parametric
Ge(|;1ae|rna|l1|;ed Log-Logistic| Log-Normal | Weibull Exponential Ge(n;;r::}:zed Gompertz (Log-Logistic| Log-Normal Weibull

6 months 91.3% 91.9% 91.5% 92.0% 89.9% 89.9% 89.9% 89.9% 89.9% 89.9%
1 year 85.5% 86.4% 85.8% 86.7% 86.0% 84.1% 84.0% 84.0% 83.5% 84.1%
2 years 78.1% 78.4% 78.2% 78.9% 78.5% 77.3% 76.6% 77.2% 77.0% 77.4%
10 years 53.3% 48.1% 51.8% 44.6% 37.1% 50.5% 64.7% 51.7% 56.5% 49.3%
20 years 36.3% 29.5% 34.2% 22.8% 13.1% 30.9% 53.5% 33.6% 40.3% 28.7%
30 years 17.9% 13.5% 16.5% 8.5% 3.1% 13.6% 30.1% 15.9% 20.5% 11.9%
40 years 2.8% 2.0% 2.5% 1.0% 0.2% 1.9% 5.2% 2.4% 3.3% 1.6%
50 years 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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C4. Please explain why the model schematic in the model (worksheet Model
Overview) differs from the Document B (Figure 24).
Both model depictions are provided in Figure 45. The model includes three states: Pre-

progression, post-progression and death. These states are stratified by treatment status in

order to enable flexible treatment cost calculation. Hence, both model schematics are

correct.
Pre-progression Post-progression On Treatment Discontinued
‘ Ontreatment ‘ Ontreatment ‘ Pre-progression ‘ Pre-progression ‘
. A - . N -
v ¥ l 1
s N | I,-—-\
‘ Off treatment ‘ Off treatment ‘ Post-progression ‘ Post-progression
| —_—— \
— Death
‘ Death I

Figure 45. Comparison of economic model schematics

C5. According to the ERG’s clinical experts, the mean age of patients with
mCRC in UK clinical practice is 72 years. Please provide a scenario analysis

using this mean age of patients in UK clinical practice.

The majority of patients in CheckMate 142 were <65 years of age (68%), in contrast to
clinical practice where the majority of patients are predicted to be >65 years of age.*> %
However, this was not corroborated by UK clinical expert opinion, which confirmed that
patients with dAMMR/MSI-H mCRC tend to be younger in UK clinical practice. This is
supported by a UK real-world evidence study, detailed in Section B.2.13.4.1. of Document B.
Further, patients with Lynch syndrome typically develop cancers at a younger age, making
the results more relevant to the UK. Despite this, as detailed in Section B.2.7 of Document
B, NIVO+IPI is equally efficacious in older patients (ORR 60.5% vs 57.9% in patients <65

years and >65 years, respectively).’

Further, and importantly, model input parameters are calibrated to the baseline age used in
the model, with results of the ITC analyses highly dependent on patients’ age. Adjusting the
age to a significantly higher value renders the statistical analysis utilised to generate model
inputs redundant. Hence, outcomes of this scenario analysis should be considered with

caution and with these significant limitations in mind.
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Table 67. Scenario analysis: impact of alternative baseline age assumptions (baseline
age = 72 years)

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (£/QALY)
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £16,978 0.887 0.567 | ] [ ] [ ] £19,723
BSC £9,379 0.626 0.397 | || || £20,813
FOLFOX £12,176 1.258 0.795 | ] | [ ] £22,385
FOLFIRI £11,527 1.231 0.787 || | ] | ] £22,522
Irinotecan £11,139 1.240 0.795 | [ ] || £22,682
Raltitrexed £13,389 1.616 1.032 | ] || | ] £23,643

C6. Please vary patient weight in a one-way sensitivity analysis and

probabilistic sensitivity analysis.

Weight impacts only the cost of NIVO+IPI and the associated cost calculations are detailed
in Table 35 and Table 36 of Document B. As requested, we have undertaken a one-way
sensitivity analysis in which we vary the average patient weight by +20%. Updated cost
estimates for NIVO+IPI in each scenario are provided in the table below (Table 68).

Subsequently, results of the one-way sensitivity analysis may be found in Table 69.

With regards to incorporating weight into the PSA, given that the standard error of baseline
patient weight was 1.65kg in CheckMate 142 (mean: 73.7kg), when sampling from a normal
distribution, it is expected that only 0.008% of probabilistic analysis runs would utilise a
different NIVO+IPI cost to that used in the base case. Given this negligible impact, a
requirement to structurally alter the model to incorporate such analysis and the limited time
in which responses need to be provided, we have not undertaken this adaptation, and

instead, hope the demonstration of its negligible impact proves adequate.

Table 68. One-way sensitivity analysis weight calculations

Scenario Dosing Weight Cost (excluding | Dosing per Total cost per
PAS) cycle cycle (£)’

Nivolumab
Base case 3mg/kg by 73.7kg 10mg/ml 240mg £2,633.00?

intravenous concentration for

infusion over solution for £2,874.063
Scenario 1: 30 mins every | 58.96kg infusion in vial, 200mg?2 £2,194.002
Weight -20% 3 weeks for 4 4mi=£439.00; 240mg3

doses and then 10mI=£1,097.00; £2 874.063
Scenario 2: 240mg every 2 ["gg 2714 24ml=£2,633.00 5gomg2 £3,072.002
Weight +20% | Weeks 240mg?

thereafter

£2,874.06°

Ipilimumab
Base case | | 73.7kg | 100 mg |
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Scenario 1: 1mg/kg by 58.96kg
Weight -20% intravenous 5mg/ml conc for
Scenario 2: infusion over 88.44kg soln for inf in vial, £7,870.68

Weight +20%

90 mins every
3 weeks for 4

10mi=£3,750.00;
40ml=£15,000.00

doses
TAdministration costs applied as normal

2per treatment cycle (applied every 3 weeks for 4 cycles)
3per treatment cycle (applied every 2 weeks from week 13)

Table 69. One-way sensitivity analysis: impact of alternative baseline weight
assumptions

. Total Total Total Inc. Inc. Inc. ICER

Technologies

costs (£) LYs QALYs | costs (£) LYs QALYs | (E/QALY)
Scenario 1: Weight -20% (58.96kg)
NIVO+IPI | || || - - - -
Trifluridine-tipiracil | £16,978 0.887 0.630 | ] [ ] [ ] £13,197
BSC £9,379 0.626 0.441 | || || £14,046
FOLFOX £12,176 1.258 0.884 | ] [ ] [ ] £14,661
FOLFIRI £11,527 1.231 0.874 | | || £14,753
Irinotecan £11,139 1.240 0.883 | [ ] || £14,845
Raltitrexed £13,389 1.616 1.147 | ] || || £15,159
Scenario 2: Weight +20% (88.44kg)
NIVO+IPI [ [ ] | ] - - - -
Trifluridine-tipiracil | £16,978 0.887 0.630 | || || £13,537
BSC £9,379 0.626 0.441 [ ] | [ ] £14,375
FOLFOX £12,176 1.258 0.884 || | ] | ] £15,016
FOLFIRI £11,527 1.231 0.874 | [ ] || £15,107
Irinotecan £11,139 1.240 0.883 | ] [ ] [ ] £15,200
Raltitrexed £13,389 1.616 1.147 | || || £15,532
BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: : 5-FU, folinic acid and
oxaliplatin; ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life years

C7. Please explain why the mean values for PFS and OS in Table 26 of
Document B are not an exact match with the mean values obtained from the

economic model (Table 50 of Document B).

The comparator mean PFS and OS values specified in Table 26 of Document B are
based on MAIC outcomes but do not reflect the impact of ACM, which is applied as
an additional source of mortality in the model. Hence the modelled OS outcomes
vary slightly from the MAIC outcomes.
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C8. Please clarify why a half-cycle correction was not applied in the economic
model.

Half-cycle corrections are not required in economic models where the cycle length is short
and where treatment costs are applied at specific intervals. The economic model has a
weekly cycle length, which can be considered fairly short. Additionally, treatment costs are
applied every two to three weeks, with the exception of trifluridine-tipiracil. Hence, a half-

cycle correction is not required in the economic model.

C9. Please explain the “reference” values in tab Survival!H.

As outlined in response to Question A13, the MAIC outputs relative treatment effect as a
difference between log mean survival outcomes for comparator and adjusted NIVO+IPI data.
These values are applied to the unadjusted NIVO+IPI log mean survival outcomes. Hence,
the reference values reflect the log mean unadjusted NIVO+IPI survival values onto which

the difference in log means is applied to derive adjusted comparator survival outcomes.

C10. Please explain how “the timing of these discontinuations was assumed to
impact on the incidence of AEs” in the economic model (page 111 of
Document B).

Adverse events are applied as a one-off event in the initial cycle, as the majority of patients
with Grade 3—4 events will either discontinue treatment or will have no further events.
Hence, events applied as a cyclic rate will overestimate incidence when extrapolated over a
long-term horizon. Hence, discontinuation, as observed from the clinical trial, was assumed

to impact on the modelled AEs.

C11. In Figure 1 of Document B, please clarify why some NICE guidance has
not been referenced. For example, aflibercept in combination with irinotecan
and fluorouracil-based therapy is not recommended within its marketing
authorisation for treating metastatic CRC that is resistant to or has progressed
after an oxaliplatin-containing regimen (NICE TA307). It appears that Figure 1
is not limited to positive NICE recommendations, as references to
bevacizumab not being recommended have been included.

According to the NICE treatment pathway, biological therapy as second-line treatment for
metastatic disease has been removed from the schematic. Figure 1 in the company

submission represents the most recent NICE treatment pathway schematic and the following

negative recommendations are therefore not listed:
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o Aflibercept in combination with irinotecan and fluorouracil-based therapy is not

recommended
e Cetuximab monotherapy or combination chemotherapy is not recommended

e Bevacizumab monotherapy or combination chemotherapy is not recommended

Panitumumab monotherapy is not recommended

Panitumumab in combination with chemotherapy was terminated as no evidence submission

was received

C12. Please provide further detail as to when preliminary results will be
available for CheckMate 8HW.

Preliminary results are currently expected in |||l
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Additional information request from ERG

A dependent relationship in the economic model appears to be missing. This relates to questions

B3, B4, B5, B15 and C2, and in general anywhere where there is a change in the parametric

distribution used to extrapolate survival data from CheckMate 142.

Can the company link the mean survival times from alternative extrapolations with the mean

survival times for NIVO+IPI in the MAIC so that the extrapolation method is consistent?

Currently, these steps in the economic model are independent because the MAIC can only be

informed by a semi-parametric distribution including 6.44 months of KM data.

There is a lack of clinical evidence describing standard chemotherapies as a treatment for MSI-H/dMMR

MCRC, particularly in patients who have received prior therapies. Hence, the provided MAIC analysis aims

to provide a measure of comparative efficacy in the population of interest (MSI-H/dMMR mCRC,

represented by CheckMate 142). The baseline characteristics for CheckMate 142 patients receiving

NIVO+IPI are adjusted to match those for comparator studies (previously treated mCRC regardless of MSI-

H/dMMR status) by applying a weight to each patient. These weights are then applied to derive clinical

outcomes, which can be used to inform a relative treatment effect which is then transported to the patient

population of interest (MSI-H/dMMR mCRC). This transportation of the relative treatment effect is essential

in order to ensure that the absolute treatment values reflect the efficacy of therapies in the population of

interest.

Alternative approaches to conducting a MAIC in this population are summarised in Table 1.

Table 1. Alternative approaches to MAIC implementation

Approach

Limitation

Conduct MAIC using mean survival outcomes,
where mean survival outcome for comparator
is the primary outcome

Mean survival outcomes are not observed in any study where
Kaplan-Meier is not closed, so that extrapolation is required prior
to undertaking the MAIC.

Conduct MAIC using Kaplan-Meier data and
provide extrapolations based on adjusted
NIVO+IPI Kaplan-Meier in each comparator
study population

This would reflect the efficacy of NIVO+IPI in previously treated
MCRC patients regardless of MSI-H/dMMR status (which is not
the relevant population for decision making).

Conduct MAIC using median survival
outcomes, where median survival outcome for
comparator is the primary outcome

Median survival outcomes are not observed in CheckMate 142,
requiring extrapolation, resulting in challenges equivalent to
modelling to the mean survival outcomes, but without reflecting
the long-term hazard progression.

Conduct MAIC using survival outcomes at
specific time points, where mean survival at
time point for comparator is the primary
outcome

Analysis of a single time point would bias against NIVO+IPI, as it
would not reflect the observed decrease in hazards over time.
Multiple discrete timepoints could be assessed, resulting in a low-
resolution approximation of a function. However, this would have
no basis for extrapolation and hence would not be informative for
economic modelling

Conduct MAIC using restricted mean survival
outcomes, where mean survival at time point
for comparator is the primary outcome

This analysis would use observed data, so would be subject to
less uncertainty. However, as the data is not sufficiently mature,
this would not be useful to inform economic modelling.




As can be seen, all approaches have associated challenges, so that the approach applied in the company
submission is the most appropriate and informative, while requiring least assumptions. If it were appropriate
to assess NIVO+IPI efficacy in the comparator study population, it would be feasible to provide an
economic model reflecting extrapolations fitted to adjusted Kaplan-Meier for NIVO+IPI for each comparator
study. However, as the efficacy needs to be assessed in an MSI-H/dMMR mCRC population, the model
input is required to be the relative treatment effect, derived from the MAIC. Because of this, it is not feasible
to provide an economic model where changing the survival extrapolation for NIVO+IP| impacts the
comparator outcomes automatically, as this would need to be calculated outside the in advance and

provided within the model.

The current economic model includes MAIC output (relative mean survival measures), based on using the
base case survival extrapolation for NIVO+IPI (semi-parametric applying Kaplan-Meier to 6.44 months; OS
uses log-logistic extrapolation and PFS uses exponential extrapolation). In order to provide an economic
model relevant to the ERG’s request, MAIC analyses have been provided using other NIVO+IPI
extrapolations. As all fully parametric extrapolations provide poor fits to the data, these are not provided.
Additionally, semi-parametric extrapolations with alternative cut points were not used, as these provided
poor fits to the data or outputs that may be considered implausibly optimistic. Hence, MAIC analyses were
undertaken using all extrapolations for NIVO+IPI OS and PFS for the 6.44-month semi-parametric fits. This
includes all scenarios provided in response to A11, detailed in Table 22 and Table 23, and applying the
same method to covariate set derivation. The relative treatment effects (applied as the difference in log
mean survival) were applied in the economic model, so that selection of the NIVO+IPI parametric
extrapolation changes the comparator mean survival outcomes, linking the economic model survival input

with the MAIC survival inputs and hence MAIC outputs.

The MAIC outputs are detailed in Table 2 to Table 13. Although the relative treatment effect was highly
variable, when these were applied to the NIVO+IPI mean survival the resultant absolute outcomes were
broadly comparable to that provided previously in A11. Absolute outcomes were more highly variable were
effective sample size was lower, such as comparisons versus NCT01479465. Further, this was more

pronounced in comparisons using the Gompertz extrapolation.

When applied in the economic model, cost-effectiveness outcomes were relatively similar due to the large
beneficial impact of NIVO+IPI. Further, the impact of discounting minimises the longer-term benefits,

decreasing the impact on the ICER. Hence, cost-effectiveness conclusions remain unchanged.



Table 2. MAIC output: Overall survival outcomes — exponential extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 107.55 4.68 (0.175)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 100.1 4.61(0.431) 1.75 (0.434) 18.61 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 102.2 4.63 (0.189) 1.99 (0.194) 14.68 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 104.3 4.65 (0.187) 1.59 (0.220) 21.83 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 88.0 4.48 (0.200) 1.69 (0.211) 19.82 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 60.5 4.10 (0.243) 1.35 (0.248) 27.93 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 64.3 4.16 (0.292) 1.12 (0.335) 35.07 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 100.3 4.61 (0.239) 2.27 (0.254) 11.14 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 81.1 4.40 (0.363) 1.94 (0.430) 15.53 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 149.7 5.01 (0.204) 2.56 (0.214) 8.33 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 99.2 4.60 (0.240) 2.62 (0.312) 7.83 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 96.0 4.56 (0.335) 2.48 (0.588) 9.05 7.31
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 106.0 4.66 (0.209) 2.34 (0.246) 10.39 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 161.4 5.08 (0.196) 2.92 (0.209) 5.80 6.21




Table 3. MAIC output: Overall survival outcomes - generalised gamma extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 158.91 5.07 (0.270)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 187.2 5.23 (0.557) 2.38 (0.559) 14.70 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 152.9 5.03 (0.285) 2.39 (0.288) 14.51 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 146.4 4.99 (0.276) 1.93 (0.299) 22.99 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 113.8 4.73 (0.365) 1.95 (0.371) 22.66 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 116.1 4.75 (0.333) 2.00 (0.336) 21.49 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 141.6 4.95 (0.534) 1.91 (0.559) 23.53 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 129.6 4.86 (0.470) 2.52 (0.478) 12.74 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 159.6 5.07 (0.475) 2.61 (0.529) 11.66 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 238.3 5.47 (0.363) 3.02 (0.369) 7.73 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 128.1 4.85(0.471) 2.88 (0.511) 8.96 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 181.3 5.20 (0.490) 3.11 (0.688) 7.07 7.31
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 173.6 5.16 (0.237) 2.83 (0.269) 9.38 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 2435 5.49 (0.388) 3.33 (0.395) 5.68 6.21




Table 4. MAIC output: Overall survival outcomes — Gompertz extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 231.39 5.44 (0.246)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 246.4 5.51 (0.320) 2.66 (0.323) 16.26 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 231.0 5.44 (0.290) 2.81 (0.293) 13.98 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 212.5 5.36 (0.298) 2.31 (0.320) 23.06 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 198.9 5.29 (0.459) 2.51 (0.464) 18.87 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 198.6 5.29 (0.176) 2.54 (0.182) 18.29 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 185.7 5.22 (0.172) 2.18 (0.238) 26.13 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 106.0 4.66 (0.615) 2.32 (0.621) 22.67 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 227.3 5.43 (0.269) 2.97 (0.355) 11.92 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 260.8 5.56 (0.162) 3.11 (0.175) 10.29 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 105.4 4.66 (0.616) 2.68 (0.647) 15.85 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 241.5 5.49 (0.278) 3.40 (0.557) 7.73 7.31
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 234.3 5.46 (0.094) 3.13 (0.160) 10.12 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 262.6 5.57 (0.191) 3.41 (0.205) 7.67 6.21




Table 5. MAIC output: Overall survival outcomes — lognormal extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 189.25 5.24 (0.170)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 212.6 5.36 (0.366) 2.51 (0.369) 15.41 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 194.2 5.27 (0.179) 2.63 (0.183) 13.60 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 182.1 5.20 (0.181) 2.15 (0.215) 22.01 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 167.8 5.12 (0.230) 2.34 (0.239) 18.30 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 136.3 4.91 (0.271) 2.16 (0.275) 21.80 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 86.4 4.46 (0.311) 1.42 (0.352) 45.90 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 134.7 4.90 (0.303) 2.56 (0.315) 14.60 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 179.1 5.19 (0.266) 2.73 (0.352) 12.37 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 237.6 5.47 (0.114) 3.02 (0.132) 9.24 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 134.1 4.90 (0.304) 2.92 (0.363) 10.19 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 200.1 5.30 (0.226) 3.21 (0.533) 7.63 7.31
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 198.1 5.29 (0.170) 2.96 (0.214) 9.79 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 2423 5.49 (0.115) 3.33 (0.136) 6.80 6.21




Table 6. MAIC output: Overall survival outcomes - log-logistic extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated Original
CheckMate 142 NIVO+IPI 119 168.13 5.12 (0.177)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 200.5 5.30 (0.200) 2.45 (0.205) 14.52 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 173.9 5.16 (0.193) 2.52(0.198) 13.50 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 163.3 5.10 (0.211) 2.04 (0.241) 21.80 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 144.6 4.97 (0.210) 2.19 (0.220) 18.87 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 120.4 4.79 (0.178) 2.04 (0.184) 21.92 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 85.2 4.44 (0.368) 1.40 (0.403) 41.40 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 113.4 4.73 (0.234) 2.39 (0.249) 15.41 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 163.4 5.10 (0.192) 2.64 (0.300) 12.05 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 229.9 5.44 (0.131) 2.99 (0.146) 8.48 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 112.8 4.73 (0.231) 2.75 (0.305) 10.77 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 185.6 5.22 (0.194) 3.14 (0.521) 7.31 7.31
LUMECOLON1 Scenario 382 10.24 2.33(0.129) Secondary 79.5 181.8 5.20 (0.178) 2.88 (0.220) 9.47 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 235.5 5.46 (0.114) 3.30 (0.135) 6.21 6.21




Table 7. MAIC output: Overall survival outcomes — Weibull extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 151.99 5.02 (0.239)
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 192.1 5.26 (0.431) 2.41 (0.433) 13.70 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 159.0 5.07 (0.271) 2.43 (0.274) 13.34 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 150.5 5.01 (0.266) 1.96 (0.290) 21.39 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 123.9 4.82 (0.315) 2.03 (0.322) 19.91 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 99.1 4.60 (0.334) 1.84 (0.337) 24.08 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 66.5 4.20 (0.321) 1.15 (0.360) 47.93 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 86.5 4.46 (0.350) 2.12 (0.360) 18.25 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 335 149.8 5.01 (0.347) 2.55 (0.417) 11.88 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 227.0 5.42 (0.172) 2.97 (0.184) 7.76 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 86.0 4.45 (0.352) 2.48 (0.404) 12.77 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 175.3 5.17 (0.304) 3.08 (0.571) 7.00 7.31
LUMECOLON1 Scenario 382 10.24 2.33 (0.129) Secondary 79.5 171.7 5.15(0.244) 2.82 (0.276) 9.07 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 233.2 5.45(0.173) 3.29 (0.187) 5.67 6.21




Table 8. MAIC output: Progression-free survival outcomes — exponential extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 69.8 4.25 (0.185)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 64.4 4.16 (0.226) 2.46 (0.229) 5.94 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 68.6 4.23 (0.220) 2.55 (0.224) 5.45 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 66.8 4.20 (0.217) 2.30 (0.246) 7.00 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 58.8 4.07 (0.189) 2.18 (0.194) 7.86 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 491 3.89 (0.202) 1.98 (0.207) 9.66 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 55.2 4.01 (0.512) 1.91 (0.526) 10.34 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 59.9 4.09 (0.189) 2.79 (0.220) 4.29 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 74.9 4.32 (0.189) 3.03 (0.270) 3.38 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 83.2 4.42 (0.187) 3.04 (0.739) 3.35 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 59.5 4.09 (0.190) 3.48 (0.193) 2.14 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 78.3 4.36 (0.189) 3.73 (0.211) 1.67 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 62.1 4.13 (0.241) 3.50 (0.330) 2.12 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 87.2 4.47 (0.222) 3.79 (0.225) 1.58 1.58




Table 9. MAIC output: Progression-free survival outcomes — generalised gamma extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 42.0 3.74 (0.468)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 127.3 4.85 (0.576) 3.15 (0.578) 1.81 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 39.2 3.67 (0.464) 1.99 (0.465) 5.74 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 36.6 3.60 (0.392) 1.70 (0.409) 7.68 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 33.1 3.50 (0.467) 1.61 (0.469) 8.42 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 62.3 4.13 (0.544) 2.22 (0.546) 4.58 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 24.3 3.19 (0.868) 1.09 (0.876) 14.16 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 80.8 4.39 (0.616) 3.09 (0.626) 1.91 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 101.3 4.62 (0.659) 3.33 (0.686) 1.51 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 40.6 3.70 (0.458) 2.32 (0.850) 413 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 78.1 4.36 (0.606) 3.75 (0.607) 0.98 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 92.1 4.52 (0.597) 3.89 (0.604) 0.86 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 30.5 3.42 (0.470) 2.78 (0.522) 2.60 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 37.8 3.63 (0.513) 2.95(0.514) 2.19 1.58
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Table 10. MAIC output: Progression-free survival outcomes — Gompertz extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 37.3 3.62 (0.525)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 85.2 4.44 (0.745) 2.74 (0.745) 2.40 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 36.5 3.60 (0.431) 1.92 (0.433) 5.48 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 33.9 3.52(0.342) 1.62 (0.361) 7.36 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 324 3.48 (0.377) 1.59 (0.379) 7.62 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 37.0 3.61 (0.610) 1.70 (0.611) 6.84 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 23.6 3.16 (0.877) 1.06 (0.885) 12.93 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 33.8 3.52 (0.429) 2.22 (0.443) 4.05 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 156.3 5.05 (0.811) 3.76 (0.833) 0.87 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 35.3 3.56 (0.380) 2.18 (0.810) 4.22 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 33.6 3.51 (0.423) 2.91 (0.424) 2.03 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 68.5 4.23 (0.822) 3.60 (0.828) 1.02 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 20.8 3.40 (0.451) 2.76 (0.504) 2.35 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 34.7 3.55 (0.328) 2.87 (0.330) 2.13 1.58
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Table 11. MAIC output: Progression-free survival outcomes — lognormal extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 107.5 4.68 (0.309)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 83.2 4.42 (0.521) 2.72 (0.522) 7.07 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 95.3 4.56 (0.306) 2.88 (0.308) 6.04 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 87.9 4.48 (0.341) 2.57 (0.360) 8.19 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 73.9 4.30 (0.298) 2.41 (0.301) 9.63 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 70.9 4.26 (0.332) 2.35 (0.336) 10.29 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 56.6 4.04 (0.632) 1.94 (0.644) 15.51 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 64.3 4.16 (0.277) 2.86 (0.299) 6.15 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 150.7 5.02 (0.518) 3.73 (0.552) 2.59 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 97.2 4.58 (0.365) 3.19 (0.803) 4.41 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 63.8 4.16 (0.279) 3.55 (0.281) 3.08 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 153.8 5.04 (0.583) 4.41 (0.590) 1.31 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 731 4.29 (0.368) 3.66 (0.431) 2.77 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 76.2 4.33 (0.393) 3.65 (0.394) 2.79 1.58
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Table 12. MAIC output: Progression-free survival outcomes — log-logistic extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 84.3 4.43 (0.295)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 72.5 4.28 (0.519) 2.58 (0.520) 6.36 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 75.8 4.33 (0.274) 2.65 (0.277) 5.95 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 69.4 4.24 (0.289) 2.34 (0.311) 8.14 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 62.5 4.14 (0.252) 2.25 (0.257) 8.92 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 61.6 4.12 (0.294) 2.21 (0.298) 9.29 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 46.0 3.83 (0.613) 1.73 (0.624) 14.96 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 58.8 4.07 (0.248) 2.77 (0.272) 5.27 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 137.9 4.93 (0.540) 3.64 (0.574) 2.22 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 76.9 4.34 (0.336) 2.96 (0.790) 4.37 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 58.2 4.06 (0.249) 3.46 (0.251) 2.65 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 137.0 4.92 (0.593) 4.29 (0.601) 1.15 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 60.9 4.11 (0.331) 3.48 (0.400) 2.60 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 65.9 4.19 (0.351) 3.51 (0.353) 2,53 1.58
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Table 13. MAIC output: Progression-free survival outcomes — generalised gamma extrapolation

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 58.9 4.08 (0.330)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 214 53.8 3.98 (0.576) 2.29 (0.577) 6.00 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 52.6 3.96 (0.288) 2.29 (0.291) 5.99 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 48.5 3.88 (0.284) 1.98 (0.306) 8.14 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 431 3.76 (0.244) 1.87 (0.248) 9.05 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 42.9 3.76 (0.307) 1.84 (0.311) 9.32 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 31.5 3.45 (0.653) 1.35 (0.664) 15.28 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 41.4 3.72 (0.234) 2.42 (0.259) 5.23 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 335 125.4 4.83 (0.586) 3.54 (0.617) 1.70 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 53.7 3.98 (0.341) 2.60 (0.792) 4.38 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 41.0 3.71 (0.235) 3.11 (0.237) 2.63 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 1215 4.80 (0.635) 4.17 (0.642) 0.91 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 40.6 3.70 (0.309) 3.07 (0.383) 2.73 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 47.3 3.86 (0.320) 3.18 (0.322) 2.46 1.58
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Nivolumab with ipilimumab for previously treated metastatic
colorectal cancer with high microsatellite instability or mismatch
repair deficiency [ID1332]

Addendum to clarification questions

December 2020

1. Please clarify if the revised company base case includes the revisions to the
matching-adjusted indirect comparison (MAIC) given in response to clarification
question A11 (changing comparator studies and adjusting for additional
covariates). For example, is the company’s base case ICER for nivolumab plus
ipilimumab (NIVO+IPI) vs trifluridine-tipiracil (Tri/Tip) £13,783 or £13,367? The ERG
is unclear why the results in “Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC
Marking Base Case” and “Copy of Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC
Marking CQ A11” do not match. If the company base case has been revised,
please also provide revised scenario analyses (scenarios outlined in Section
B.3.8.3 of Document B).

The company base case analysis has not been revised in response to clarification question
A11. The base case analysis remains as detailed in the company submission. It is
acknowledged that there are alternative methodologies to undertake the analysis. However,
for the reasons outlined in the clarifications response, BMS believe that the base case
analysis provided in the company submission uses the most informative form of the MAIC. In
particular, use of KRAS/BRAF status as a covariate, as requested by the ERG, has limited
value.

Hence, the economic model labelled “Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC
Marking Base Case” provides results for the company base case, including the functionality
requested in the ERG clarifications. The economic model labelled “Nivo+Ipi MSI-H mCRC
_NICE STA CEM CiC-AiC Marking CQ A11” provides results for the response to ERG
clarification question A11. This is summarised in Table 1.

Table 1. Sources of ICER versus trifluridine-tipiracil

Source ICER Economic model

Company submission base £13,367 Nivo+Ipi MSI-H mCRC _NICE STA
case analysis CEM CiC-AiC Marking Base Case
ERG clarification questions £13,783 Nivo+lpi MSI-H mCRC _NICE STA
A11 response CEM CiC-AiC Marking CQ A11

2. Inresponse to clarification questions B3 and B9, the ERG is referred to the model
“Nivo+lpi MSI-H mCRC _NICE STA CEM CiC-AiC Marking”. One of the models
provided to the ERG has a similar title, “Nivo+Ipi MSI-H mCRC _NICE STA CEM
CiC-AiC Marking Base Case”. In this model, the ERG cannot find the progression-
free survival (PFS), overall survival (OS) or time on treatment (ToT) profiles
requested in clarification questions B3 and B9. Additionally, the ERG cannot run



Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:
Base Case:

any scenarios outlined in Section B.3.8.3 of Document B in this model. Survival
profiles only include:

TrilTip PFS

TrilTip OS

TrilTip ToT

BSC PFS

BSC OS

folinic acid, fluorouracil and oxaliplatin (FOLFOX) PFS
FOLFOX OS

FOLFOX ToT

folinic acid, fluorouracil and irinotecan (FOLFIRI) PFS
FOLFIRI OS

FOLFIRI ToT

irinotecan (Iri) PFS

Iri OS

Iri ToT

raltitrexed (Ralt) PFS

Ralt OS

Ralt ToT

Please provide a model with the profiles requested in clarification questions B3
and B9 and all other scenarios outlined in Section B.3.8.3 of Document B, in
addition to the revised assumptions mentioned in clarification question A11.

The economic model “Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC Marking” was
submitted with the original company submission. In order to provide all scenarios required by
the ERG as part of the clarification questions, scenario analyses were removed from the
economic models provided in response, which is why newly submitted models do not include
scenario analyses.

A detailed explanation for selecting these model settings is provided below. Please note that
this analysis is provided in the economic model “Nivo+Ipi MSI-H mCRC _NICE STA CEM
CiC-AiC Marking” (i.e., the economic model submitted with the original submission).

ERG clarification question B3: Selection of fully parametric models for NIVO+IPI

This example explains how to select an alternative extrapolation study for the NIVO+IPI
PFS. A similar approach is required to select PFS, OS and ToT. A screenshot is provided
below for ease of reference.

On the model control sheet, under Treatment Arm, select the PFS profile dropdown box and
scroll up to “Section B.3.8.3.2: NIVO+IPI FP PFS Gen Gamma” profile, which is the first of
the fully parametric fits. Within the dropdown box, fully parametric fits are denoted by the
abbreviation “FP” and semi-parametric fits are denoted by the abbreviation “SP”.

Fully parametric models have not been provided where there is evidence of a poor fit to the
underlying Kaplan-Meier data, as outlined in Document B, Section B.3.3.2.



Please note that this analysis is provided in the economic model “Nivo+Ipi MSI-H mCRC
_NICE STA CEM CiC-AiC Marking” (i.e., the economic model submitted with the original
submission).

Treatment Input

Treatment Arm
Treatment Arm Profile: Second Line | | Base Case: NIVO+PI |
Treatment Arm Profile: Third Line | | Base Case: BSC |
PFS Profile Base Case: Nivo+pi PFS | -
. ~
05 Profile ! i
S 2.2.2.2; MIVO«PIFP DS Gen Gamma
Section B.3.8.3.2: MIVOHPIFF 05 Log-L
. . - Section B.2.8.2.2: MVOLIPIFP OS Log-k
Include discontinuations Section B.3.5.3.2: WIYD+PI FF OF Weib
Sect@on B.3.83.2 MYO«PIFF TaT Gen Gamma w
Discentinuation setling Section B.2.8.3.2 MVOPIFF TaT Log-L I
Time on treatment profile | Base Case: Nivo+pi ToT |
ACM start week | 29 |

ERG clarification question B9: Selection of alternative indirect evidence sources

This example explains how to select an alternative study for the trifluridine-tipiracil PFS. A
similar approach is required to select PFS, OS and ToT for all comparators and all evidence
sources. A screenshot is provided below for ease of reference and input profile labels
applied in the economic model are detailed in Table 2.

On the model control sheet, under Control Arm, select the PFS profile dropdown box and
scroll down to “Section B.3.8.3.4: Alt studies — Tri/Tip PFS” profile, which is the first of the
alternative comparator evidence sources. All inputs required for running the scenarios in
Section B.3.8.3.4 of the company submission are labelled as such.

Please note that this analysis is provided in the economic model “Nivo+Ipi MSI-H mCRC
_NICE STA CEM CiC-AiC Marking” (i.e., the economic model submitted with the original
submission).

Control Arm
Control Arm Profile: Second Line | | Base Case: Trifluradine,/Tipiracil |
Cantrol Arm Profile: Third Line | Base Case: BSC |
PF5 Profile Base Case: TrifTip PFS

Section .4: At Studies - 5
05 Profile Section B.3.8.3.4: Alt Studies - TritTip OS5
Section B.3.8.3.4: Al Studies - BSC PFS
Section BE.3.8.2.4: Alt Studiesz - BSC 0S5

Section B.2.8.2.4: Alt Studies - FOLFIRIPFS

Include discontinuation? Section B384 Alt Sudies - FOLFIR 05
Section B.2.8.2.4: Unadjusted - TridTip FFS W
Discontinuation setting Section B.3.8.2.4: Unadjusted - TridTip 05 I
Time on treatment profile | Base Case: Tri/Tip ToT |

ACM start week | 2,609 |




Table 2. Alternative measures of comparator efficacy

Efficacy input vs

Scenario Outcome Trifluridine-tipiracil BSC FOLFOX FOLFIRI Irinotecan Raltitrexed
model output
Source: MAIC base case analysis RECOURS.E EU RECOURS.E EU CONFIRM2 VELOUR PICCOLO Ugidos
population population
PFS input profile N . Base Case: FOLFOX Base Case: FOLFIRI Base Case: Iri Base Case:
e ficacy input label Base Case: Tri/Tip PFS | Base Case: BSC PFS PFS PFS PFS Ralt PFS
Base case OS input profile . . Base Case: FOLFOX Base Case: FOLFIRI Base Case: Iri Base Case:
label Base Case: Tri/Tip OS Base Case: BSC OS oS 0S os Ralt OS
Inc QALYs | [ || || || ||
Model output Inc Costs | | | | | |
ICER £13,366 £14,211 £14,839 £14,930 £15,022 £15,346
Source: MAIC scenario analysis RECOURS.E us RECOURS.E s NA RAISE EPIC NA
population population
PFS input profile Section B.3.8.3.4: Alt Section B.3.8.3.4: Alt Not apolicable Section B.3.8.3.4: Alt Not provided Not
Alternative Effi inout label Studies - Tri/Tip PFS Studies - BSC PFS PP Studies - FOLFIRI PFS P applicable
icacy inpu
sources of ¥ inp OS input profile Section B.3.8.3.4: Alt Section B.3.8.3.4: Alt Not applicable Section B.3.8.3.4: Alt Not provided Not
ZOTParator label Studies - Tri/Tip OS Studies - BSC 0S PP Studies - FOLFIRI OS P applicable
ata
Inc QALYs [ ] [ ] NA [ ] [ NA
Model output Inc Costs [ [ NA [ [ NA
ICER £13,418 £14,240 NA £15,183 £14,673 NA
Source: ynadjusteq comparison RECOURSE EU RECOURSE EU CONFIRM2 VELOUR PICCOLO Ugidos
versus single studies population population
. ) Section B.3.8.3.4: . . Section B.3.8.3.4: Section B.3.8.3.4:
PFS input profile | ;- jiusted - TrirTip Section B.3.8.3.4: Unadjusted - FOLFOX | Unadjusted - FOLFIRI | Not provided | Not provided
label Unadjusted - BSC PFS
. ) ) PFS PFS PFS
Unadjusted | Efficacy input Section B.3.8.3.4 Section B.3.8.3.4
survival . . . i . 3 eclion b.o.0.0.4:. eclion B.s.0.95.4:
outcomes gse'lnp“t profile U ngcei)jitgtjgdBﬁ'ﬁ/.'?i.:.OS Unsaed(jﬂgtnes?gs%%s Unadjustegs- FOLFOX Unadjustegs- FOLFIRI | Notprovided | Not provided
Inc QALYs || [ | I | |
Model output Inc Costs I I I I I I
ICER £13,304 £14 177 £15,056 £14,993 £14,882 £13,937
Source: Pooled median SLR outcomes (Table 14 of company submission) — Not provided in economic model
. ) PFS rate 0.2656 0.4053 0.1423 0.1513 0.2003 0.2900
Pooled Efficacy input
survival OS rate 0.0879 0.1146 0.0581 0.0544 0.0664 0.1097
outcomes Inc QALYs || [ || [ || ||
(medians) | Model output inc Costs I I I | I I
ICER £13,393 £14,305 £15,117 £15,265 £14,906 £13,964

survival

BSC: best supportive care; FOLFIRI:

5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and oxaliplatin; IPI: ipilimumab; NR: not reported; OS: overall survival; PFS: progression-free




3. The hazard profiles for PFS and ToT are similar. Therefore, the ERG is surprised
that this consistency is not followed through into the spline-based models
(Figures 38 and 39 of clarification question B4). Please either explain why there are
no visible knots for ToT, or re-evaluate the number or location of the knots for ToT
to better reflect the Kaplan—Meier (KM) data. Please also provide the Akaike
information criterion (AIC) and Bayesian information criterion (BIC) fit statistics for
these models.

As noted in the clarification response, the spline models were optimised using a two-step
process. For each model with internal knots, the location and value of these knots was
optimised by a 2-step optimisation procedure. The location of the knots was free to vary
within the limits of time domain of the observed event data for the optimal placement to be
achieved. Within each optimisation step, the location of the knots was varied and the knot
values fitted by maximum likelihood, attempting to find the global maximum likelihood set of
knot location and values. The models produced were examined for physical plausibility (e.g.,
hazards positive at all times) and of the plausible models (in line with TSD 14 guidance in
fit), the best fitting was selected, considerate of overfitting by Akaike Information Criterion
(AIC). In both cases, these models had 2 internal knots.

The AIC and knot placement for PFS and time on treatment are detailed in Table 3. As
detailed in the response to clarification question B4, both models are two knot splines.
Further, both use a similar scheduling for the first knot in the data. However, AIC is not
improved by increasing knots for time on treatment curves, whereas this is the case for PFS.
Additionally, there are significant differences in placement of the second knot. Where the
PFS curve applied a knot in the latter period of the data, reflecting a change in the hazard
profile later in the data. By contrast, the time on treatment curve applies two early knots,
reflecting a more rapid change in hazard earlier in the data.

Differences between PFS and time on treatment can be expected given the underlying
biological mechanisms. In contrast with PFS, patients may discontinue NIVO+IPI due to lack
of clinical benefit or due to adverse events. Hence, although the hazard profiles for PFS and
time on treatment are similar, there are underlying differences that should also be reflected
when modelling the data.

Table 3. Comparison of spline models for PFS and time on treatment

Number of Log- Knot locations

knots likelihood AIC 1 2 3 4
Investigator-assessed PFS

0 22914 462.29 -2.029 3.728 NA NA
1 224 65 455.31 -2.029 0.446 3.728 NA
2 -219.64 44728 -2.029 1.019 3.039 3.728
Time on treatment

0 202 82 589.63 -3.416 3.473 NA NA
1 -292.75 591.50 -3.416 -0.394 3.473 NA
2 -292 .00 591.99 -3.416 0.740 0.748 3.473




4. Please clarify which parametric survival distributions have been used to inform
the adjusted Checkmate 142 data in response to clarification question B12.

The extrapolations for NIVO+IPI matched that for the comparator in each of the scenarios,
replicated below.

Table 4. Scenario analysis: comparator parametric distributions

oS PFS
Comparator | Stud
2 ey Extrapolation Mean outcome Extrapolation Mean outcome
RECOURSE Lognormal 10.4 Generalised 3.7
EUR gamma
Trifluridine- RESCOURSE Lognormal 11.7 Generalised 3.6
tipiracil USA gamma
TERRA Log-logistic 11.6 Generalised 4.0
gamma
RECOURSE Generalised 7.2 Log-logistic 1.8
EUR gamma
RECOURSE Generalised 8.1 Log-logistic 1.9
BSC USA gamma
LUNECOLON 1 Generalised 10.2 Generalised 1.9
gamma gamma
TERRA Lognormal 8.7 Log-logistic 2.0
CONFIRM2 Lognormal 17.3 Lognormal 5.5
FOLFOX NO16967 Generalised 14.0 Weibull 5.4
gamma
CAPRIGOIM Log-logistic 21.2 Log-logistic 6.7
VELOUR Generalised 15.7 Lognormal 6.8
gamma
FOLFIRI RAISE Generalised 16.2 Lognormal 6.6
gamma
NCT01479465 Lognormal 21.0 Lognormal 8.2

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and
oxaliplatin; IPI: ipilimumab; NR: not reported; OS: overall survival; PFS: progression-free survival

5. Inresponse to clarification question B5 for ToT, please provide an executable
option in the economic model for a piecewise model using 2.99 months of KM data
followed by an exponential extrapolation.

Given the current timelines, the suggested extrapolation (semi-parametric model with
Kaplan-Meier to 2.99 months followed by exponential fit) has not been provided for the
following reasons:

e This extrapolation does not provide a good fit to the observed hazard profile, which
strongly indicate decreasing hazard over time.

¢ Itis more conservative compared with the applied log-logistic fit, so would have
limited impact on cost-effectiveness conclusions.

o All extrapolations applying Kaplan-Meier to 2.99 months provide a poor fit to the
observed data, particularly when compared with the 6.44-month semi-parametric
extrapolations (Figure 1 and Figure 2, respectively).




Figure 1. Time on treatment extrapolation using data cut at 2.99 months

Figure 2. Time on treatment: CheckMate 142 NIVO+IPI — parametric extrapolations

6. Given that no details were provided around the composition of subsequent
therapy in TA405, the composition of subsequent therapy in TA405 may be
outdated. The ERG does not consider inflating the cost to a 2018/19 cost year
addresses this potential issue. Please provide a scenario using a composition
which is reflective of NHS practice today, ensuring subsequent treatment costs
reflect the time in the progressed disease (PD) health state (as noted in
clarification question B26). Please also discuss the differences between
subsequent treatments received in Checkmate 142 and subsequent treatments
available to patients in the NHS.

There is an absence of evidence to inform subsequent treatment in previously treated CRC,
and even less evidence in previously treated MSI-H/dMMR mCRC. In the absence of this
evidence, published sources have been searched for plausible assumptions.

Trifluridine-tipiracil was appraised by NICE in 2016, during TA405." Since that time no new
CRC therapies have been appraised by NICE and there has been no major practise-
changing research published. This is confirmed by NG151,2 published in January 2020,
which states: “Guidance on systemic anti-cancer therapy for people with metastatic
colorectal cancer is covered by NICE technology appraisals, which were not updated by this
guideline. The committee did not review the technology appraisals. The technology
appraisals should be used when appropriate to guide the choice of systemic anti-cancer
therapy.” Further, NG151 suggests that the NICE pathway on colorectal cancer should be
consulted for advice on systemic anti-cancer therapy for CRC.

Based on this evidence, TA405 is the best available evidence to inform subsequent
treatment. This assumption has been assessed through scenario analysis (Section B.3.8.3.3
of the company submission) and deterministic sensitivity analysis (Section B.3.8.2 of the
company submission) in order to assess the impact of this assumption.

Subsequent treatments in CheckMate 142 are discussed in Section B.3.5.1.4 of the
company submission, with Table 42 reproduced below as Table 5. As discussed in the
company submission, only 17 patients (14.3%) received a subsequent systemic therapy. Of
those patients, the most common therapies received were relevant to UK clinical practice,
including irinotecan, oxaliplatin, fluoropyrimidine and trifluridine-tipiracil. However, some
patients received VEGF inhibitors (two patients), regorafenib (four patients), investigational
agents (four patients), lapatinib (one patient), trametinib (one patient) and trastuzumab (one
patient). Additionally, two patients received EGFR inhibitors, which are not recommended in
the UK in the second-line setting. Despite this, the trial can be considered relevant to the UK
patient population, as only a small proportion of the CheckMate142 population received
subsequent therapy.



Because of these limitations, CheckMate 142 may not be useful to inform subsequent
therapy in the economic model. Hence, use of TA405 may be considered conservative in the
NIVO+IPI arm.

Table 5. CheckMate 142: subsequent cancer therapy (February 2019 database lock)?

Overall population (n = 119)
n (%)

Systemic therapy

Oxaliplatin

Irinotecan

5-FU (fluorouracil, capecitabine)
VEGEF inhibitors

EGFR inhibitors

Regorafenib

Trifluridine-tipiracil

Investigational anti-cancer therapies

Nivolumab
FLUR/LEUCO/OXAL
Lapatinib

Trametinib

Trastuzumab

Calcium levofolinate

Folinic acid

Leucovorin

Patients may receive more than one therapy
7. According to NICE DSU Technical Support Document (TSD) 18, all possible
characteristics should be adjusted for in an unanchored comparison. As such,
please reconsider the decision not to provide cost-effectiveness results based on
all covariates (clarification questions A12 and B1). The ERG appreciates that these
results will be highly uncertain as they will be based on a low effective study size.

a. As a minimum, please provide these analyses for the following:
i. FOLFOX - CONFIRM
ii. FOLFIRI - RAISE and VELOUR
iii.  Trifluridine/tipiracil - RECOURSE
iv. Best supportive care (BSC) - RECOURSE
b. Please provide data adjusting for all covariates for RECOURSE, and provide
an explanation for why the adjusted data were not presented for
RECOURSE in the clarification response Table 40 and 41.

The analysis using the full set of variates cannot be considered informative and produce
results that are notably spurious, lacking face validity or clinical plausibility.

Table 6 and Table 7 summarise outcomes from the MAIC analyses. As can be seen,
outcomes when applying all covariates lack face validity, due to the low effective sample
size, denoted by red values. Mean OS for trifluridine-tipiracil is estimated to be 32.2 months,
which is clinically implausible and is not aligned to clinical opinion. Similarly, mean OS for



FOLFIRI using all clinical covariates ranged from 22.7 months to 38.9 months. Clinical
experts consider life expectancy in this population to be considerably shorter than 24
months, so that these outcomes cannot be considered to have face validity.

In the clarification questions, the ERG quotes the NICE DSU TSD 18, which recommends
that “For an unanchored indirect comparison, population adjustment methods should adjust
for all effect modifiers and prognostic variables.” On this basis, the ERG affirm that analyses
should adjust for all effect modifiers and prognostic variables, as this will provide “the most
accurate (although less precise) estimate for each of the comparisons.” However,
unanchored MAICs have to make trade-offs between effective sample size and the number
of adjustment variables, and the decision for how many variables to include in the analysis is
a key challenge*; to overcome this challenge, the company adopted a data-driven approach
to maximising the bias reduction whilst minimising adjustment to “noise” terms. In this
context, “noise” terms are those which, whilst supposed as potentially outcomes modifying,
have weak conditional correlation with outcomes within the index trial data, and so in
practice their effect is minimal for bias reduction, and may even be contrary to their true
outcome modification direction as there was an insufficient random sample to determine the
true effect. To avoid this, forward-selection of variables able to improve the predictive
accuracy of semi-parametric models formed within the trial data was undertaken

Outputs for the RECOURSE analysis are not provided because the effective study size
reduced to zero during the analysis. As such, it was not feasible to provide outcomes.



Table 6. Summary of comparator overall survival outcomes from MAIC analyses

. . A11 MAIC analysis A12 MAIC analysis
Unadjusted study Company submission MAIC (limited covariates) (all covariates)
Comparator | Study Mean survival Mean survival Mean survival Mean survival
Study size outcomes ESS outcomes ESS outcomes ESS outcomes
(months) (months) (months) (months)
CONFIRM2 429 17.3 75.9 15.65 21.4 14.5 18.6 16.8
FOLFOX NO16967 314 14.0 NA NA 108.2 13.5 12.8 14.4
CAPRI-GOIM 79 21.2 NA NA 98.6 21.8 6.4 36.6
RAISE 536 16.2 98.4 17.19 91.1 18.9 8.8 22.7
FOLFIRI VELOUR 614 15.7 96.8 15.3 57.4 21.9 17.5 31.8
NCTO01479465 80 21.0 NA NA 19.7 41.4 18.2 38.9
RECOURSE/EUR 271 10.4 96.5 10.86 63.2 15.4 NA NA
tTiSifr';‘gi?'”e’ RECOURSE/USA 64 1.7 106 1.7 335 12.1 NA NA
TERRA 271 11.6 NA NA 92.5 8.5 5.7 32.2
RECOURSE/EUR 132 7.2 97.5 7.55 64.2 10.8 NA NA
Best RECOURSE/USA 35 8.1 106.4 8.13 36.1 7.3 NA NA
supportive
care LUMECOLON1 382 10.2 NA NA 79.5 9.5 4.4 12.2
TERRA 135 8.7 NA NA 85.1 6.2 13.0 9.9




Table 7. Summary of comparator progression-free survival outcomes from MAIC analyses

. . A11 MAIC analysis A12 MAIC analysis
Unadjusted study Company submission MAIC (limited covariates) (all covariates)
Comparator | Study Mean survival Mean survival Mean survival Mean survival
Study size outcomes ESS outcomes ESS outcomes ESS outcomes
(months) (months) (months) (months)
CONFIRM2 429 5.47 75.9 4.49 21.4 5.94 18.6 5.02
FOLFOX NO16967 314 5.36 NA NA 108.2 5.45 12.8 11.68
CAPRI-GOIM 79 6.7 NA NA 98.6 7 6.4 18.7
RAISE 536 6.62 98.4 7.54 91.1 7.86 8.8 12.42
FOLFIRI VELOUR 614 6.79 96.8 6.33 57.4 9.66 17.5 11.56
NCT01479465 80 8.17 NA NA 19.7 10.34 18.2 10.85
RECOURSE/EUR 271 3.68 96.5 4.19 63.2 4.29 NA NA
tTiSifr';‘gi?'”e’ RECOURSE/USA 64 3.63 106 3.7 335 3.38 NA NA
TERRA 271 3.99 NA NA 92.5 3.35 5.7 6.81
RECOURSE/EUR 132 1.83 97.5 21 64.2 2.14 NA NA
Best RECOURSE/USA 35 1.87 106.4 1.9 36.1 1.67 NA NA
supportive
care LUMECOLON1 382 1.88 NA NA 79.5 2.12 4.4 1.76
TERRA 135 1.97 NA NA 85.1 1.58 13 2.11




Table 8. MAIC output: Overall survival outcomes applying all covariates

Relative
treatment Comparator mean survival
Study characteristics Adjusted NIVO+IPI population effect outcomes
Mean survival In(mean) Adjustment Adjusted Adjusted
Study Scenario N outcomes (se) set ESS mean In(mean) (se) | Aln(mean) (se) Updated A11
CheckMate 142 | NIVO+IPI 119 168.13 5.12 (0.177)
FOLFOX
CONFIRM-2 | Base case 429 17.32 2.85 (0.048) All 18.6 173.7 5.16 (0.319) 2.31(0.322) 16.76 14.52
NO16967 | Scenario 314 13.96 2.64 (0.042) All 12.8 162.9 5.09 (0.431) 2.46 (0.433) 14.41 13.50
CAPRI-GOIM | Scenario 79 21.18 3.05 (0.116) All 6.4 97.2 4.58 (0.693) 1.52 (0.703) 36.64 21.80
FOLFIRI
RAISE | Scenario 536 16.23 2.79 (0.065) All 8.8 120.4 4.79 (NA) 2.00 (NA) 22.66 18.87
VELOUR | Base case 614 15.70 2.75 (0.046) All 17.5 82.9 4.42 (0.279) 1.66 (0.282) 31.82 21.92
NCT01479465 | Scenario 80 20.97 3.04 (0.164) All 18.2 90.6 4.51 (0.378) 1.46 (0.412) 38.91 41.40
Trifluridine/tipiracil
RECOURSE/EUR | Base case 271 10.39 2.34 (0.086) All NA NA NA NA NA 15.41
RECOURSE/USA | Scenario 64 11.71 2.46 (0.231) All NA NA NA NA NA 12.05
TERRA | Scenario 271 11.60 2.45 (0.066) All 5.7 60.5 4.10 (0.805) 1.65 (0.808) 32.22 8.48
Best supportive care
RECOURSE/EUR | Base case 132 7.22 1.98 (0.199) All NA NA NA NA NA 10.77
RECOURSE/USA | Scenario 35 8.07 2.09 (0.483) All NA NA NA NA NA 7.31
LUME-Colon 1 Scenario 382 10.24 2.33 (0.129) All 4.4 141.4 4.95 (0.679) 2.63 (0.691) 12.18 9.47
TERRA | Scenario 135 8.70 2.16 (0.072) All 13.0 147.8 5.00 (0.537) 2.83 (0.542) 9.90 6.21




Table 9. MAIC output: Progression-free survival outcomes applying all covariates

Relative
treatment Comparator mean
Study characteristics Adjusted NIVO+IPI population effect survival outcomes
Mean survival Adjustment Adjusted Adjusted Aln(mean)
Study Scenario N outcomes In(mean) (se) set ESS mean In(mean) (se) (se) Updated A11
CheckMate 142 NIVO+IPI 119 69.8 4.25 (0.185)
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) All 18.6 76.1 4.33 (0.392) 2.63 (0.394) 5.02 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) All 12.8 32.0 3.47 (0.540) 1.79 (0.542) 11.68 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) All 6.4 25.0 3.22 (0.673) 1.32 (0.683) 18.70 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) All 8.8 37.2 3.62 (NA) 1.73 (NA) 12.42 7.86
VELOUR Base case 614 6.79 1.92 (0.047) All 17.5 41.0 3.71 (0.289) 1.80 (0.293) 11.56 9.66
NCTO01479465 Scenario 80 8.17 2.10 (0.121) All 18.2 52.6 3.96 (0.434) 1.86 (0.450) 10.85 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) All NA NA NA NA NA 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) All NA NA NA NA NA 3.38
TERRA Scenario 271 3.99 1.38 (0.715) All 5.7 40.9 3.71 (1.133) 2.33 (1.340) 6.81 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) All NA NA NA NA NA 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) All NA NA NA NA NA 1.67
LUME-Colon 1 Scenario 382 1.88 0.63 (0.226) All 4.4 74.6 4.31(1.013) 3.68 (1.038) 1.76 212
TERRA Scenario 135 1.97 0.68 (0.034) All 13.0 65.2 4.18 (0.735) 3.50 (0.736) 2.1 1.58




However, the economic models provided to the ERG have the functionality to run the
analysis if required. This can be undertaken in any model as required; an example is
provided using “Nivo+Ipi MSI-H mCRC _NICE STA CEM CiC-AiC Marking Base Case”.

On the model control tab, under Treatment Input, click the button marked “Edit Survival
Curves”.

Model Inputs

Treatment Input

Treatment Arm Control Arm

Treatment Arm Profile: Second Line | Base Case: NIVO+IPI Control Arm Profile: Second Line |

Treatment Arm Profile: Third Line ‘ Base Case: BSC Contral Arm Profile: Third Line | Base Case: BSC

PFS Profile Base Case: Nivo+Ipi PFS PFS Prafile Base Case: TrifTip PFS

05 Profile Base Case: Nivo+lpi 05 05 Profile Base Case: TrifTip 05

Discontinuation setting

Time on treatment profile Base Case: Nivo+Ipi ToT Base Case: Tri/Tip TaT

Include discontinuation? [ Yes |

ACM start week 29 | ACM start week 2,609

Edit Survival Curves

On the survival tab, scroll down to the required profile; for this example, the trifluridine-
tipiracil output has been updated to reflect the PFS MAIC output using the TERRA study.
Under “A Ln(Mean)” (Column E), update using the value in the A Ln(Mean) column of Table
8 and Table 9. For “SE” (Column G), use the SE value in the above tables. For “Reference”
(Column H), update using the NIVO+IPI value for Ln(Mean). The used value is derived using
these inputs. An example is in the below screenshot.

8. The ERG would like to thank the company for their additional clarification
response which makes the extrapolation for NIVO+IPI in the economic model
consistent with the extrapolation method in the MAIC. In addition to the 6.44-
month semi-parametric fits, can the MAIC analyses and cost-effectiveness results
also be provided using the NIVO+IPI extrapolations listed below:

a. Scenario 1:
i. PFS: piecewise model, KM to 2.99 months followed by an
exponential distribution (clarification question B5)
ii. OS: piecewise model, KM to 2.99 months followed by a log logistic
distribution (clarification question B5)
b. Scenario 2:



i. PFS: spline-based model (clarification question B4)
ii. OS: piecewise model, KM to 2.99 months followed by a log logistic
distribution (clarification question B5)
c. Scenario 3:
i. PFS: piecewise model, KM to 2.99 months followed by an
exponential distribution (clarification question B5)
ii. OS: fully parametric model, log logistic distribution
d. Scenario 4:
i. PFS: spline-based model (clarification question B4)
ii. OS: fully parametric model, log logistic distribution

For each scenario can the company:

o Use their preferred trial for each comparator, plus RAISE for FOLFIRI,
and their preferred set of covariates (clarification question A11)

o Use the trials outlined in question 7 above and adjust for all covariates

¢ Provide MAIC results in a similar format to Tables 22 and 23 of the
clarification responses

o Extrapolate ToT based on a piecewise model using 2.99 months of KM
data followed by a log logistic extrapolation (clarification question B5)

¢ Include an option in the same model to extrapolate time-to-treatment
discontinuation (TTD) using a spline-based model (including any
revisions to that given in response to CQ B4) and a piecewise model
using 2.99 months of KM data followed by an exponential extrapolation

Please also include the aforementioned extrapolations as executable options in the
model for the naive comparisons.

As outlined in the company submission, the clarification response and the subsequent
clarification response, a semi-parametric approach using extrapolation from 6.44 months
was considered the most appropriate approach to long-term extrapolation of outcomes. As
such, the outcomes from this analysis can be considered exploratory and are provided to
allow exploration of the uncertainty in the analysis.

In particular, the OS hazard functions demonstrated in Appendix M Figure 15 cannot be
adequately described by a standard parametric model. Of the fully parametric models, the
best fit is provided by the Gompertz survival function, rather than the log-logistic functions.
Given the poor fit to the data, it is unclear why the ERG has requested the log-logistic
function in its analysis. However, this is provided to assess the impact of using a highly
conservative outcome that cannot be considered plausible, particularly in the context of the
updated database lock.

Results from the requested MAICs are provided in Table 10 to Table 17. The outcomes
using all covariates are also provided but are not implemented in the economic model due to
the implausible outcomes predicted by the analysis.

Time on treatment has been used in the company submission (defined as time from
treatment initiation to last dose for patients who have discontinued treatment). This is more
appropriate than time to discontinuation (defined as time from treatment initiation to date of



discontinuation) because date of discontinuation may overestimate time on treatment and
will not reflect the patient experience of actual doses of therapy received. Hence, this
analysis has not been undertaken.



Table 10. MAIC output

: Overall survival outcomes — KM to 2.99 months then log-logistic (scenario 1 and 2)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 159.1 5.07 (0.395) 2.22 (0.398) 18.13 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 160.8 5.08 (0.166) 2.44 (0.171) 14.47 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 151.0 5.02 (0.160) 1.96 (0.198) 23.37 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 137.0 4.92 (0.188) 2.13 (0.199) 19.74 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 94.2 4.55 (0.259) 1.79 (0.263) 27.77 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 82.0 4.41 (0.301) 1.36 (0.343) 42.60 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 145.2 4.98 (0.309) 2.64 (0.321) 11.92 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 33.5 128.6 4.86 (0.301) 2.40 (0.380) 15.17 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 216.2 5.38 (0.118) 2.93 (0.135) 8.94 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 147.2 4.99 (0.301) 3.01 (0.361) 8.17 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 147.4 4.99 (0.263) 2.90 (0.550) 9.12 7.31
LUMECOLON1 Scenario 382 10.24 2.33 (0.129) Secondary 79.5 172.9 5.15(0.151) 2.83 (0.198) 9.87 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 223.2 5.41 (0.114) 3.24 (0.135) 6.50 6.21




Table 11. MAIC output

: Progression-free survival outcomes — KM to 2.99 months followed by exponential (Scenario 1 and 3)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 21.4 49.3 3.90 (0.468) 2.20 (0.469) 7.08 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 63.2 4.15 (0.181) 2.47 (0.185) 5.40 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 64.4 4.17 (0.179) 2.26 (0.213) 6.63 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 57.3 4.05 (0.189) 2.16 (0.194) 7.36 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 44 .8 3.80 (0.254) 1.89 (0.259) 9.65 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 43.9 3.78 (0.481) 1.68 (0.496) 11.86 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 61.1 4.11(0.217) 2.81(0.244) 3.83 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 33.5 60.3 4.10 (0.400) 2.81(0.444) 3.84 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 74.1 4.31 (0.207) 2.92 (0.745) 3.43 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 60.6 4.10 (0.218) 3.50 (0.220) 1.92 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 63.8 4.16 (0.368) 3.53 (0.379) 1.87 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 57.4 4.05 (0.185) 3.42 (0.292) 2.09 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 75.1 4.32 (0.219) 3.64 (0.222) 1.68 1.58




Table 12. MAIC output

: Progression-free survival outcomes — spline model (Scenario 2 and 4)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) Primary 214 60.8 4.11 (0.602) 2.41 (0.603) 4.83 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) Secondary 108.2 49.2 3.90 (0.290) 2.22 (0.293) 5.85 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) Secondary 98.6 443 3.79 (0.256) 1.89 (0.281) 8.12 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) Secondary 91.1 38.8 3.66 (0.240) 1.77 (0.244) 9.18 7.86
VELOUR Base case 614 6.79 1.92 (0.047) Secondary 57.4 40.4 3.70 (0.370) 1.78 (0.373) 9.03 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) Primary 19.7 35.2 3.56 (0.658) 1.46 (0.669) 12.46 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) Secondary 63.2 35.1 3.56 (0.225) 2.26 (0.251) 5.63 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) Secondary 33.5 111.9 4.72 (0.522) 3.43 (0.557) 1.74 3.38
TERRA Scenario 271 3.99 1.38 (0.715) Secondary 92.5 60.1 4.10 (0.328) 2.71 (0.787) 3.57 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) Secondary 64.2 34.7 3.55 (0.221) 2.94 (0.223) 2.83 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) Secondary 36.1 104.3 4.65 (0.513) 4.02 (0.521) 0.97 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) Secondary 79.5 40.0 3.69 (0.282) 3.06 (0.361) 2.53 212
TERRA Scenario 135 1.97 0.68 (0.034) Secondary 85.1 60.0 4.09 (0.330) 3.41 (0.332) 1.77 1.58




Table 13. MAIC output: Overall survival outcomes — fully parametric log-logistic (scenario 3 and 4)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) Primary 21.4 128.1 4.85 (0.390) 2.00 (0.393) 19.10 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) Secondary 108.2 134.5 4.90 (0.161) 2.27 (0.166) 14.66 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) Secondary 98.6 132.5 4.89 (0.157) 1.83 (0.195) 22.60 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) Secondary 91.1 113.6 4.73 (0.181) 1.95 (0.192) 20.19 18.87
VELOUR Base case 614 15.70 2.75 (0.046) Secondary 57.4 86.1 4.46 (0.253) 1.70 (0.257) 25.78 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) Primary 19.7 88.0 4.48 (0.298) 1.43 (0.340) 33.67 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) Secondary 63.2 122.8 4.81(0.212) 2.47 (0.229) 11.96 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) Secondary 33.5 113.6 4.73 (0.318) 2.27 (0.393) 14.56 12.05
TERRA Scenario 271 11.60 2.45 (0.066) Secondary 92.5 177.5 5.18 (0.139) 2.73 (0.154) 9.23 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) Secondary 64.2 121.2 4.80 (0.211) 2.82 (0.290) 8.42 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) Secondary 36.1 138.8 4.93 (0.271) 2.84 (0.554) 8.22 7.31
LUMECOLON1 Scenario 382 10.24 2.33 (0.129) Secondary 79.5 137.2 4.92 (0.161) 2.59 (0.206) 10.55 9.47
TERRA Scenario 135 8.70 2.16 (0.072) Secondary 85.1 185.2 5.22 (0.136) 3.06 (0.154) 6.64 6.21




Table 14. MAIC output: Overall survival outcomes — KM to 2.99 months then log-logistic (all covariates)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) All 18.6 157.7 5.06 (0.452) 2.21 (0.454) 18.29 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) All 12.8 110.1 4.70 (0.470) 2.07 (0.472) 21.13 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) All 6.4 54.4 4.00 (0.235) 0.94 (0.262) 64.84 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) All 8.8 79.3 4.37 (0.538) 1.59 (0.542) 34.09 18.87
VELOUR Base case 614 15.70 2.75 (0.046) All 17.5 67.9 4.22 (0.457) 1.46 (0.459) 38.52 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) All 18.2 89.6 4.50 (0.400) 1.45 (0.433) 38.98 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) All NA NA NA NA NA 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) All NA NA NA NA NA 12.05
TERRA Scenario 271 11.60 2.45 (0.066) All 5.7 65.0 4.17 (0.609) 1.72 (0.612) 29.74 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) All NA NA NA NA NA 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) All NA NA NA NA NA 7.31
LUMECOLON1 Scenario 382 10.24 2.33 (0.129) All 4.4 119.4 4.78 (0.701) 2.46 (0.713) 14.29 9.47
TERRA Scenario 135 8.70 2.16 (0.072) All 13.0 173.4 5.16 (0.460) 2.99 (0.466) 8.36 6.21




Table 15. MAIC output: Progression-free survival outcomes — KM to 2.99 months followed by exponential (all covariates)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119 | | | | |
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) All 18.6 51.1 3.93 (0.528) 2.23 (0.530) 6.82 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) All 12.8 31.5 3.45(0.401) 1.77 (0.403) 10.85 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) All 6.4 27.3 3.31(0.291) 1.41 (0.313) 15.63 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) All 8.8 36.4 3.60 (0.446) 1.70 (0.448) 11.59 7.86
VELOUR Base case 614 6.79 1.92 (0.047) All 17.5 28.3 3.34 (0.578) 1.43 (0.580) 15.30 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) All 18.2 44.8 3.80 (0.517) 1.70 (0.531) 11.63 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) All NA NA NA NA NA 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) All NA NA NA NA NA 3.38
TERRA Scenario 271 3.99 1.38 (0.715) All 5.7 43.2 3.77 (0.781) 2.38 (1.059) 5.89 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) All NA NA NA NA NA 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) All NA NA NA NA NA 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) All 4.4 29.0 3.37 (0.495) 2.74 (0.544) 413 212
TERRA Scenario 135 1.97 0.68 (0.034) All 13.0 51.9 3.95 (0.556) 3.27 (0.557) 243 1.58




Table 16. MAIC output: Progression-free survival outcomes — spline model (all covariates)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 5.47 1.70 (0.037) All 18.6 77.2 4.35 (0.908) 2.65 (0.908) 3.81 5.94
NO16967 Scenario 314 5.36 1.68 (0.041) All 12.8 38.8 3.66 (0.718) 1.98 (0.719) 7.41 5.45
CAPRI-GOIM Scenario 79 6.70 1.90 (0.115) All 6.4 78.4 4.36 (0.615) 2.46 (0.626) 4.59 7.00
FOLFIRI
RAISE Scenario 536 6.62 1.89 (0.046) All 8.8 40.9 3.71 (0.653) 1.82 (0.655) 8.70 7.86
VELOUR Base case 614 6.79 1.92 (0.047) All 17.5 46.9 3.85(0.778) 1.93 (0.780) 7.78 9.66
NCT01479465 Scenario 80 8.17 2.10 (0.121) All 18.2 30.1 3.40 (0.647) 1.30 (0.658) 14.59 10.34
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 3.68 1.30 (0.112) All NA NA NA NA NA 4.29
RECOURSE/USA Scenario 64 3.63 1.29 (0.193) All NA NA NA NA NA 3.38
TERRA Scenario 271 3.99 1.38 (0.715) All 5.7 121.1 4.80 (1.097) 3.41 (1.310) 1.77 3.35
Best supportive care
RECOURSE/EUR Base case 132 1.83 0.60 (0.032) All NA NA NA NA NA 214
RECOURSE/USA Scenario 35 1.87 0.63 (0.093) All NA NA NA NA NA 1.67
LUMECOLON1 Scenario 382 1.88 0.63 (0.226) All 4.4 34.5 3.54 (0.904) 2.91 (0.932) 2.93 212
TERRA Scenario 135 1.97 0.68 (0.034) All 13.0 118.7 4.78 (0.832) 4.10 (0.833) 0.89 1.58




Table 17. MAIC output: Overall survival outcomes — fully parametric log-logistic (all covariates)

o . . i Comparator mean
Study characteristics Adjusted NIVO+IPI population treatment ival outcomes
Adjustment effect surviva
. Megn In(mean) set Adjusted Adjusted Aln(mean)
Study Scenario N survival (SE) ESS mean In(mean) (SE) (SE) Updated A11
outcomes

NIVO+IPI
CheckMate 142 NIVO+IPI 119
FOLFOX
CONFIRM2 Base case 429 17.32 2.85 (0.048) All 18.6 122.1 4.81 (0.457) 1.95 (0.460) 20.04 14.52
NO16967 Scenario 314 13.96 2.64 (0.042) All 12.8 88.0 4.48 (0.425) 1.84 (0.427) 22.42 13.50
CAPRI-GOIM Scenario 79 21.18 3.05 (0.116) All 6.4 46.8 3.84 (0.247) 0.79 (0.273) 64.03 21.80
FOLFIRI
RAISE Scenario 536 16.23 2.79 (0.065) All 8.8 64.7 4.17 (0.544) 1.38 (0.548) 35.47 18.87
VELOUR Base case 614 15.70 2.75 (0.046) All 17.5 50.5 3.92 (0.434) 1.17 (0.437) 43.97 21.92
NCT01479465 Scenario 80 20.97 3.04 (0.164) All 18.2 94 .4 4.55 (0.364) 1.50 (0.400) 31.40 41.40
Trifluridine/tipiracil
RECOURSE/EUR Base case 271 10.39 2.34 (0.086) All NA NA NA NA NA 15.41
RECOURSE/USA Scenario 64 11.71 2.46 (0.231) All NA NA NA NA NA 12.05
TERRA Scenario 271 11.60 2.45 (0.066) All 5.7 491 3.89 (0.604) 1.44 (0.607) 33.37 8.48
Best supportive care
RECOURSE/EUR Base case 132 7.22 1.98 (0.199) All NA NA NA NA NA 10.77
RECOURSE/USA Scenario 35 8.07 2.09 (0.483) All NA NA NA NA NA 7.31
LUMECOLON1 Scenario 382 10.24 2.33 (0.129) All 4.4 93.1 4.53 (0.736) 2.21(0.747) 15.55 9.47
TERRA Scenario 135 8.70 2.16 (0.072) All 13.0 129.0 4.86 (0.490) 2.70 (0.495) 9.53 6.21




Economic analysis

Table 18. Economic analysis: Additional MAIC analysis

Incremental Incremental

Comparator Study Costs (£) QALYs ICER (£/QALY)
Scenario 1
Trifluridine-tipiracil RECOURSE EUR [ [ £13,388
BSC RECOURSE EUR [ [ ] £14,187
FOLFOX CONFIRM2 [ [ ] £15,194

RAISE [ ] [ ] £15,410
FOLFIRI

VELOUR [ [ ] £16,481
Scenario 2
Trifluridine-tipiracil RECOURSE EUR [ [ ] £13,693
BSC RECOURSE EUR [ [ ] £14,444
FOLFOX CONFIRM2 [ [ ] £15,327

RAISE [ [ £15,741
FOLFIRI

VELOUR [ [ ] £16,712
Scenario 3
Trifluridine-tipiracil RECOURSE EUR [ [ ] £14,005
BSC RECOURSE EUR [ [ ] £14,844
FOLFOX CONFIRM2 [ [ ] £16,089

RAISE [ [ £16,269
FOLFIRI

VELOUR [ [ ] £17,147
Scenario 4
Trifluridine-tipiracil RECOURSE EUR [ [ ] £14,330
BSC RECOURSE EUR [ ] [ ] £15,118
FOLFOX CONFIRM2 [ ] [ ] £16,231

RAISE [ [ ] £16,625
FOLFIRI

VELOUR [ [ ] £17,390

oxaliplatin

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and

Table 19. Economic analysis: Naive unadjusted analysis

Incremental

Incremental

Comparator Study Costs (£) QALYs ICER (£/QALY)
Scenario 1
Trifluridine-tipiracil RECOURSE EUR [ [ £13,247
BSC RECOURSE EUR [ [ £14,118
FOLFOX CONFIRM2 [ [ ] £15,029
RAISE [ ] [ ] £14,988
FOLFIRI
VELOUR [ [ | £14,944
Scenario 2
Trifluridine-tipiracil RECOURSE EUR [ [ ] £13,471
BSC RECOURSE EUR [ [ £14,335
FOLFOX CONFIRM2 [ [ ] £15,267
RAISE [ [ £15,224
FOLFIRI
VELOUR [ [ ] £15,179
Scenario 3
Trifluridine-tipiracil RECOURSE EUR [ [ ] £13,843




BSC RECOURSE EUR [ ] [ ] £14,747
FOLFOX CONFIRM2 [ [ £15,785
RAISE [ [ ] £15,734
FOLFIRI
VELOUR [ [ ] £15,684
Scenario 4
Trifluridine-tipiracil RECOURSE EUR [ ] [ ] £14,079
BSC RECOURSE EUR [ ] [ ] £14,976
FOLFOX CONFIRM2 [ ] [ ] £16,039
RAISE [ ] [ ] £15,985
FOLFIRI
VELOUR [ [ ] £15,934

BSC: best supportive care; FOLFIRI: 5-FU, folinic acid and irinotecan; FOLFOX: 5-FU, folinic acid and
oxaliplatin
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Patient organisation submission

Nivolumab with ipilimumab for previously treated metastatic colorectal cancer with high
microsatellite instability or mismatch repair deficiency [ID1332]

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
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Nivolumab with ipilimumab for previously treated metastatic colorectal cancer with high microsatellite instability or mismatch repair deficiency [ID1332]
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!-Yourname I

2. Name of organisation Bowel Cancer UK

3. Job title or position I

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 pharmaceutical companies in support of training for nurses 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.]
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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 we provide in this response on the experiences of patients 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. Eleven patients responded to the survey in
total. A handful of experiences are also shared from existing case studies gathered from patients diagnosed with
advanced bowel cancer. The patients are a mixture of those being 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 advanced 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
later stages of the disease, when we know 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 advanced 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:
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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.”

“Difficult! So many treatments are aimed at other cancers instead of bowel cancer.”

“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”

“Initially very stressful until | knew | was able to have immunotherapy treatment [Nivolumab].....I did feel lots of
dread as | didn’t know how long | would be taking this [drug] as | knew it wouldn’t really cure me. However, the past
six months | have felt mentally stronger and felt physically well.”

“There is a level of anxiety especially when scan or blood test results are due but this has diminished over time
since the drug [Nivolumab with ipilimumab] has been shown to be working. Life is much more normal now than it
was 12 months ago”

“Whilst using Nivolumab treatment it improved my quality of life with few side effects”

Patients undergoing treatments for advanced 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 advanced 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.

“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
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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.

| 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.”

Unfortunately, often patients do not get access to the treatment and support to alleviate these side effects.

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 advanced 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 advanced 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 having to resort to fundraising or borrowing money in order to
fund treatments privately. For patients and their families, this inequity of access causes unnecessary stress, worry
and anxiety when they are already struggling to come to terms with being diagnosed advanced bowel cancer.
Limiting access in this way means that patients may miss out on treatments that could extend their life.

The majority of patients felt that treatment options available on the NHS were ‘limited’ or ‘inadequate’ for those with
advanced bowel cancer, especially so for those with high microsatellite instability or mismatch repair deficiency. Our
community told us:
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“The bowel cancer with mismatch repair deficiency which | suffered meant only limited drugs were available to
actively combat the disease as immunotherapy is not currently approved by NICE. | received chemotherapy
treatment (Avastin) which unfortunately didn't work in my particular case in fact the cancer increased. | then
received Nivolumab immunotherapy (the costs were covered by my medical provider). The improvement following
the immunotherapy were apparent within a couple of months. The NHS Consultant and treatment team were very
professional and caring. | feel | have been extremely lucky to benefit from immunotherapy treatment.”

“My treatment (Nivolumab with ipilimumab) was fabulous however | feel treatment options for those with bowel
cancer are limited and the most effective treatments need to be made more widely available.”

“Poor, colon cancer second biggest killer, early onset colorectal cancer rising rapidly, most current treatments are
20 to 30 years old, folfiri, folfox! And existing treatments don't seem to work very well.”

“Very limited. Early phase trials often only have a 5-10% chance or doing anything. Lack of scanners and leading
edge technologies leaves UK trailing along way behind European countries”

“Current treatments as in chemotherapy are barbaric! Tolerable but barbaric.....Us patients accept risk as the
alternative is permanent for a very long time!”

“Most other treatments were less effective and incurred more side effects.” Patient on Nivolimab

“They are inadequate for a whole patient population with lynch syndrome/ MSI hig