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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.
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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

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)
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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
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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
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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.
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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.

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 95 of 189




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.

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 113
of 189



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.
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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
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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.

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 123

of 189



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
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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.

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 144
of 189



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.

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 146
of 189



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 (E/QALY)

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

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

of 189

Page 149



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

FOLFOX
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