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Instructions for companies

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

pharmaceuticals and devices are in the user guide.

This submission must not be longer than 100 pages, excluding appendices and the

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

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

health technology evaluation quidance development manual.

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

a box.

Highlighting in the template (excluding the contents list)

Square brackets and - highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so

to replace the prompt text in || | | EEEEEEEE \ith your own text, click anywhere
within the highlighted text and type. Your text will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in JJJll in the footer with appropriate text. (To
change the footer, double click over the footer text. Double click back in the main

body text when you have finished.)
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

Population

Mirikizumab is anticipated to receive a marketing authorisation for the treatment of

I | \Viirikizumab is positioned for use as an alternative to

ustekinumab (Stelara®) and vedolizumab (Entyvio®), which have received the following positive
recommendations for reimbursement by NICE:

Ustekinumab: as an option for treating moderately to severely active ulcerative colitis in
adults when conventional therapy or a biological agent cannot be tolerated, or the disease
has responded inadequately or lost response to treatment, only if:

o A tumour necrosis factor-alpha inhibitor has failed (that is the disease has responded
inadequately or has lost response to treatment), or

o A tumour necrosis factor-alpha inhibitor cannot be tolerated or is not suitable

e Vedolizumab: as an option for treating moderately to severely active ulcerative colitis in
adults

In alignment with the anticipated use of mirikizumab in UK clinical practice and with the patient
populations in which ustekinumab is recommended by NICE, this submission focusses on a sub-
population of the full anticipated marketing authorisation of mirikizumab. This population is
defined as adult patients with moderately to severely active ulcerative colitis for whom:

e Conventional treatment cannot be tolerated or is not working well enough and other biologic
treatment is not suitable (“biologic-naive”), or

o Biological treatment cannot be tolerated or is not working well enough (“biologic-failed”)

Throughout the submission, the term “biologic-failed” encompasses prior failure with anti-TNF
antibodies, anti-integrin antibodies or tofacitinib. This is in line with the definition of “biologic-
failed” patients within the pivotal LUCENT trials, as outlined in Section B.3.4.1.

Comparator

The manufacturer is proposing that the appraisal of mirikizumab be considered under the NICE
proportional approach to technology appraisals sub-process, making use of a cost comparison
economic evaluation. The NICE user guide states that a cost-comparison case can be made if a
health technology is likely to provide similar or greater health benefits at similar or lower cost
than technologies already recommended in published technology appraisal guidance for the
same indication.? An indirect treatment comparison was conducted to estimate the relative
efficacy of mirikizumab against the full range of comparators specified in the final scope (see
Section B.3.9.6) with the results of this analysis indicating that that mirikizumab has similar or
better efficacy than ustekinumab and vedolizumab in the induction and maintenance phases.
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Additionally, the criteria for the selection of an appropriate comparator state that the selected
comparator must fulfil the following:

e |t adequately represents the NICE recommended treatments as a whole both in terms of
costs and effects.

e |t has significant market share.

e Itis recommended in published NICE technology appraisal guidance for the same indication.

As such, ustekinumab and vedolizumab are deemed to be the most appropriate comparators for

this appraisal.

The decision problem addressed by this submission, and as compared with the decision problem
defined in the final NICE scope, is summarised 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

adalimumab and golimumab)

e Tofacitinib

e Ustekinumab

e Vedolizumab

e Filgotinib

e Ozanimod

e Upadacitinib (subject to ongoing
NICE appraisal)

e Conventional therapies, without
biological treatments

e Vedolizumab

Population Adults with moderately to severely active | Adults with moderately to severely The population addressed in this submission is
ulcerative colitis who are intolerant of, or active ulcerative colitis for whom a sub-population of the anticipated label for
whose disease has had an inadequate conventional treatment cannot be mirikizumab:
response, or loss of response to previous | tolerated or is not working well enough “
biologic therapy (such as a TNF-alpha and other biologic treatment is not
inhibitor or vedolizumab), or conventional | suitable, or biological treatment cannot
therapy (oral corticosteroids and/or be tolerated or is not working well
immunomodulators). enough

As discussed further in the “Comparators”
section below, it is anticipated that mirikizumab
will be positioned after conventional care and
after first-line biologic treatment options, except
in the case of unsuitability to receive such
biologic therapies.

Intervention Mirikizumab Mirikizumab N/A —in line with final NICE scope.

Comparator(s) e TNF-alpha inhibitors (infliximab, e Ustekinumab It is anticipated that mirikizumab will be

positioned after conventional therapy, which is
typically prescribed as a first-line treatment for
moderately to severely active UC. Therefore,
conventional therapy does not represent a
relevant comparator.

Mirikizumab is positioned as an alternative to
ustekinumab and vedolizumab in UK clinical
practice for the treatment of moderately to
severely active UC in patients who are
intolerant of, or have failed treatment with, prior
biologic therapy. This patient population is in
line with the patient populations in which
ustekinumab and vedolizumab are
recommended by NICE, and with the
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anticipated use of mirikizumab in UK clinical
practice.

Ustekinumab and vedolizumab are considered
the relevant comparators within the scope of
the appraisal for the following reasons:

e Evidence from the indirect treatment
comparison demonstrates that
mirikizumab has a similar efficacy, and
could possibly have greater efficacy,
than ustekinumab and vedolizumab in
the intended treatment population

e Ustekinumab shares a similar
mechanism of action to mirikizumab,
and both ustekinumab and
vedolizumab share a similar method of
administration to mirikizumab.

e In the recent NICE appraisal of
ustekinumab (TA633),% vedolizumab
was identified as the most relevant
comparator to ustekinumab, meaning
the relevance of ustekinumab as a
comparator to mirikizumab
consequently identifies vedolizumab as
a relevant comparator

e l|tis anticipated that mirikizumab would
be considered by clinicians as an
alternative treatment to ustekinumab
and vedolizumab in the proposed
treatment population

Outcomes

The outcome measures to be considered
include:

e mortality
e measures of disease activity

e rates of and duration of response,

relapse and remission

The outcome measures used in this
submission include:
e Measures of disease activity
(bowel urgency, symptomatic
remission)

e Rates of and duration of

As is typical for the disease area, data for
mortality as an efficacy outcome were not
collected during the LUCENT trials. However, it
is not anticipated that mortality would be a key
driver within the cost comparison analysis.
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rates of hospitalisation (including
readmission)

rates of surgical intervention
endoscopic healing

mucosal healing (combines
endoscopic improvement and
histological remission)

corticosteroid-free remission
adverse effects of treatment
health-related quality of life.

response and remission (clinical
response, clinical remission,
alternate clinical remission)

Rates of hospitalisation
Rates of surgical intervention

Mucosal healing (endoscopic
remission, histologic remission)

Corticosteroid-free remission
Adverse events (AEs)

HRQoL (EQ-5D-5L, IBD-Q)
Abdominal pain numeric rating
scale (NRS) and Fatigue NRS

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.

If the technology is likely to
provide similar or greater health
benefits at similar or lower cost
than technologies recommended
in published NICE technology
appraisal guidance for the same
indication, a cost-comparison
may be carried out.

The reference case stipulates that
the time horizon for estimating
clinical and cost effectiveness
should be sulfficiently 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

A cost comparison analysis has
been conducted to estimate the
incremental costs of
mirikizumab versus
ustekinumab and vedolizumab.

A 10-year time horizon was set
to sufficiently reflect any
differences in costs between the
technologies being compared.

Costs were considered from an
NHS and Personal and Social
Services perspective (PSS).

A patient access scheme (PAS)
for mirikizumab has been
included as part of the analysis.

The manufacturer believes that mirikizumab
can be appropriately assessed through the
NICE cost-comparison process due to the
similarities in terms of both effectiveness and
costs with ustekinumab and vedolizumab. As
such, a cost-comparison has been submitted.
The cost-comparison compares the drug
acquisition and administration costs for
mirikizumab versus ustekinumab and
vedolizumab.

A 10-year time horizon was adopted to align
with the NICE health technology evaluations
manual (PMG36) and, in the absence of cost-
comparison precedence in UC, with ERG and
Committee preferences in previous appraisals
that employed cost-comparison analyses:
TA596, TA521 and TA723 in moderate to-
severe plaque psoriasis and TA803 in psoriatic
arthritis.*”
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arrangements for the intervention,
comparator and subsequent
treatment technologies will be
taken into account.

Subgroups to e People who have been previously e People who have previously N/A —in line with final NICE scope.
be considered treated with 1 or more biologics. failed on treatment with one or
e People who have not received a more biologics, including
prior biologic. tofacitinib (“biologic-failed”)

e People who have not received a
prior biologic, including
tofacitinib (“biologic- naive”)

Abbreviations: AE: adverse event; ERG: evidence review group; EQ-5D-5L: European Quality of Life 5 Dimensions 5 Level; HRQoL: health-related quality of life; IBD-Q:
Inflammatory Bowel Disease-Questionnaire; JAK: Janus kinase; N/A: not applicable; NICE: National Institute for Health and Care Excellence; NRS: numeric rating scale; PAS:
patient access scheme; PSS: Personal and Social Services; TNF: tumour necrosis factor; UC: ulcerative colitis.
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B.1.2 Description of the technology being evaluated

A description of the technology being appraised, mirikizumab, is presented in Table 2.

Table 2: Technology being appraised

UK approved name
and brand name

Mirikizumab (Omvoh®)

Mechanism of action

Mirikizumab is a recombinant humanised IgG4 monoclonal antibody
that binds to the IL-23 cytokine. IL-23 is a member of the IL-12 family
of proinflammatory cytokines and consists of two subunits: the p40
subunit, which is shared with IL-12, and the p19 subunit, which is
unique to IL-23.2 Mirikizumab selectively binds to the p19 subunit of
the IL-23 cytokine with high affinity, thus inhibiting its interaction with
the IL-23 receptor (IL-23R) (Figure 1).°

Despite some structural similarity between IL-12 and IL-23, the latter is
indicated in the promotion of CD4+ T cells, characterised by the
downstream production of IL-17, IL-17F, IL-6 and TNF."® |L-23 is
mainly secreted by activated macrophages and dendritic cells present
in peripheral tissues, including intestinal mucosa, and has been shown
to play a crucial role in chronic inflammatory processes and, in
particular, intestinal inflammation.® " As such, the inhibition of IL-23
by mirikizumab acts to reduce the inflammatory processes underlying
ulcerative colitis.

Figure 1: Mirikizumab mechanism of action

Mirikizumab
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\_ STAT3 / . STAT4 ——_ STAT4
IL-17A, IL-17F, IL-22 IFN-y
Ty17 stabilization Tyl development

Abbreviations: IFN: interferon; IL: interleukin; JAK: Janus kinase; STAT:
signal transducers and activators of transcription; Tw: T helper cells; TYK:
tyrosine kinase.

Source: Adapted from Teng et al., (2015).12

Marketing
authorisation/CE mark
status

A marketing authorisation application for mirikizumab in ulcerative
colitis was submitted to the European Medicines Agency (EMAi in
-. CHMP positive opinion is currently anticiiated in

with European marking authorisation expected in

UK marketinﬁ authorisation is being sought _

. An application to the MHRA is planned for
immediately after receipt of CHMP positive opinion and marketing
authorisation expected in

Indications and any
restriction(s) as
described in the SmPC

The anticipated marketing authorisation for mirikizumab from the
MHRA is
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Mirikizumab is anticipated to have the following contraindications:’
o Hypersensitivity to the active substance or any of the following
excipients:
o Sodium citrate dihydrate
o Citric acid
o Anhydrous sodium chloride
o Polysorbate 80
o Water for injections

Method of The recommended dosing regimen for mirikizumab in ulcerative colitis
administration and has two parts:’
dosage e Induction: 300 mg by intravenous infusion for at least 30

minutes at Weeks 0, 4 and 8. Mirikizumab 300 mg (15 m vial;
20 mg mirikizumab per mL) is available as a concentrate for
solution for infusion.

e Maintenance: 200 mg by subcutaneous injection every 4
weeks after completion of induction dosing. A full maintenance
dose consists of two 100 mg pre-filled pens. After training in
subcutaneous injection technique, a patient may self-inject
with mirikizumab.

Patients should be evaluated after the 12-week induction dosing.
Those with an adequate therapeutic response should transition to
maintenance dosing; those who do not achieve an adequate
therapeutic response by this timepoint should continue to receive 300
mg mirikizumab by intravenous infusion at Weeks 12, 16 and 20
(extended induction therapy). If therapeutic benefit is achieved with
the additional intravenous therapy, mirikizumab subcutaneous
maintenance dosing (200 mg) every 4 weeks may be initiated, starting
at Week 24."

Patients with loss of therapeutic response during maintenance
treatment may receive 300 mg mirikizumab by intravenous infusion
every 4 weeks, for a total of 3 doses. If clinical benefit is achieved from
this additional intravenous therapy, patients may resume mirikizumab
subcutaneous dosing every 4 weeks.'

Additional tests or No additional tests or investigations are required beyond those that
investigations are already part of current clinical practice for NICE recommended
biologic treatments in ulcerative colitis.

List price and average | List price per pack, induction dose (300 mg for IV infusion): [

cost of a course of List price per pack, maintenance dose (200 mg for subcutaneous
treatment injection): h

Patient access scheme | The following patient access scheme has been submitted to PASLU:
(if applicable)

Abbreviations: EMA: European Medicine Agency; IgG4: immunoglobulin G4; IL: interleukin; IV: intravenous;
MHRA: Medicines and Healthcare products Regulatory Agency; PASLU: Patient Access Schemes Liaison Unit;
SC: subcutaneous; 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 overview

Disease background

Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD) characterised by continuous
mucosal inflammation of the colon, starting at the rectum and extending proximally.'® The
severity of inflammation varies and ulceration, oedema and haemorrhaging may be present
along the length of the colon.™ The clinical course of UC is unpredictable and consists of periods
of exacerbation (flares) and remission; during flares, common symptoms include rectal bleeding,
diarrhoea, abdominal pain, bowel urgency and tenesmus.'3 1516

In addition to the primary symptoms of UC, between one-third and half of patients experience a
range of complications and manifestations outside of the gastrointestinal (Gl) tract, known as
extraintestinal manifestations (EIM).'3 17 The risk of developing an EIM increases with duration of
the disease and if a patient already has an EIM."” EIMs can affect multiple organ systems,
including the skin, eyes, liver or spine and may occur as a result of malabsorption, chronic
inflammation, medication or genetic risk factors.'® The most common EIM is anaemia, affecting
approximately 21% of patients, followed by arthropathy (peripheral and axial) in 20% of
patients.'®

Epidemiology and diagnosis

The exact cause of the inflammation underlying UC is unclear, but factors related to genetics, the
environment and the gastrointestinal microbiota have been identified as potential risk factors,
with a family history of the disease representing the most common risk factor.?° It has been
estimated that 146,000 people in the UK are affected by UC, equivalent of approximately 1 in
420 people.?! Additionally, worldwide prevalence of UC is increasing: a large study conducted
across seven major countries, including the UK and US, predicted that the prevalence may rise
by a further 9% in 10 years from 1.8 million in 2017 to 1.9 million in 2027.22 This is supported by
data from the Health Improvement Network (THIN) on the prevalence of IBD, which showed an
increase in point prevalence from 390 per 100,000 in 200 to 570 per 100,000 in 2017, an
approximate increase of 2.5% annually.?3

UC affects both sexes relatively equally, as evidenced by the UK IBD registry which found that
48% of patients with UC in the UK were female, and by a large UK observational study in which
the adjusted incidence rate ratio for females in UC was 0.87 (95% CI: 0.84, 0.90).24 25 Although it
can present at any age, UC primarily presents during early adulthood, with a secondary peak for
presentations observed after the age of 50 in some populations.® 24 Diagnosis of UC is typically
made once other potential causes of symptoms, such as pathogens, vascular and medication-
related causes, have been excluded.'® Guidelines from the European Crohn’s and Colitis
Organisation (ECCO) state that no ‘gold standard’ for diagnosis exists and instead recommend
that UC is diagnosed using clinical, laboratory and endoscopic parameters, including
histopathology.'®
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Disease staging
Severity

Advancing disease severity is associated with a worsening of symptoms, with more severe
disease typically leading to an increase in bloody diarrhoea and the presence of systemic
symptoms such as weight loss, fever, nausea and vomiting.'® '® The severity of UC is typically
categorised as mild, moderate or severe and is generally assessed using criteria such as stool
frequency (with or without blood) and a combination of endoscopic and histological assessments
and the presence of systemic symptoms.'3 1®* The ECCO and the British Society of
Gastroenterology (BSG) outline several indexes by which disease severity in UC may be
assessed and categorised.'® 2627 A well-established scoring system is the Mayo score, which
has been recommended by the BSG for use in clinical practice as a composite clinical and
endoscopic tool, and which has been implemented in several clinical trials.®- 26-28 The score
consists of four variables, each scored from 0—3 and summed to a maximum of 12; a higher
score corresponds to more severe disease as follows:2°

e Remission: <2, with no individual subscore >1
e Mild: 3-5

e Moderate: 6-10

e Severe 11-12

Table 3: The Mayo score for ulcerative colitis

. Domain score
Domain
0 1 2 3
1-2 per day 3—4 per day
Stool frequency Normal more than more than 5 tazrnd:grrr:glr ©
normal normal
Rectal bleedin None Streaks of blood Obvious blood Blood passed
9 <50% of the time | most of the time without stool
- Moderate
Mucosa I\g? ?r:i?na:e disease (marked | Severe disease
(endoscopic Normal or degreased’ erythema, lack of (spontaneous
b inactive disease vascular pattern, bleeding,
subscore) vascular pattern, friability ulceration)
mild friability) erosions’)
Physician's global Normal Mild disease Mgderate Severe disease
assessment disease

Source: Lamb et al., (2019).26

Extent

In addition to severity, UC can be stratified depending on the extent to which the colon is
involved. This is typically separated into three categories:3°

e Proctitis: involvement limited to the rectum (extent of inflammation is distal to the rectosigmoid
junction).

o Left-sided colitis (distal UC): involvement of the rectum, sigmoid colon and descending colon.

e Extensive (pancolitis): involvement of the left colon and some or all of the colon proximal to the
splenic flexure.
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A review of population-based studies estimated that, upon presentation, 30-60% of patients
have proctitis, 16—45% have left-sided colitis and 14—-35% have pancolitis.3! A recent systematic
review of studies in patients with UC found that 28—-30% of patients with proctitis at diagnosis
progressed to left-sided colitis and 14—16% to pancolitis; the rate of progression from left-sided
colitis to pancolitis was 21-34%.32 The severity and extent of disease affects treatment
decisions, prognosis and patient outcomes, with more extensive disease at diagnosis more likely
to result in surgical interventions such as removal of all or part of the colon (colectomy) or
hospitalisation.'® 26

B.1.3.2 Burden of disease

Impact on health-related quality of life

The chronic, lifelong and progressive nature of UC results in a significant negative impact to
patients’ health-related quality of life (HRQoL).3® This impact is multi-faceted and extends across
patients’ psychological wellbeing, education and employment, social life and daily activities.®* In
particular, the physical symptoms of the disease can result in substantial disability and
significantly impacted daily life, including the ability to carry out ordinary tasks.3* 35 Of note,
patients have reported bowel urgency, stool frequency and rectal bleeding as the most
bothersome symptoms of UC.3¢ The additional symptoms of abdominal pain and fatigue also
affect a significant number of patients, impacting their quality of life.3": 38

Approximately 40% of patients with UC will experience a relapse/flare each year, during which
the physical symptoms are exacerbated, directly affecting HRQoL.3% 4% In contrast to those
experiencing symptoms and disease flares, patients in remission have improved HRQoL and
reduced work impairment, highlighting the importance of adequate disease control. In addition to
the physical burden of the disease, patients with UC experience increased incidence of anxiety
and depression as compared with matched controls.*!

Comorbidities

Aside from symptoms directly related to UC itself, the condition is associated with considerable
comorbidities, with nearly half (45.6%) of patients with UC presenting with comorbidities at
baseline in a recent global study.*?> The most commonly reported comorbidities were fatigue
(27.7%), anxiety/depression (24.8%), sleep disorders (20.6%) and cardiac
abnormalities/cardiovascular disease.*?> These findings are supported by the results of a real-
world evidence (RWE) study of 208 UC patients in the UK between 2020-2021.42 Through this
disease specific programme (DSP) in UC, it was identified that ] of patients suffered from
comorbidities, [ of which were autoimmune conditions.43 The most common autoimmune
comorbidity was psoriasis (JJflf), but patients also reported axial spondylarthritis (i), psoriatic
arthritis (Jfif), rheumatoid arthritis (JJflf) and coeliac disease (Jjjj).*3

As compared with people without UC, patients with UC are also at higher risk of developing
issues associated with malabsorption, as well as diabetes (5%), hypertension (11%), and irritable
bowel syndrome (IBS) (10%).4® 44 An increased risk of non-alcoholic liver disease and hepatic
fibrosis, resulting from increased gut permeability, altered microbiome and chronic inflammation
has also been shown to affect patients with UC.45
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Economic burden

In addition to the considerable physical and psychological burdens for patients with UC, it is
associated with an economic burden due to the increased healthcare resource utilisation
required for disease management, including the potential for surgery and treatment of EIMs and
flares.*6 European patients with all severities of active UC have been demonstrated to have a
high cost burden, with higher costs found to be associated with more severe disease states.*’

B.1.3.3 Clinical pathway of care

In the UK, moderately to severely active UC is treated in a stepwise manner based on factors
such as disease severity (mild, moderate, severe), prior medication response, relapse
frequency/remission status, and patient suitability for available treatments, as recommended by
NICE guidance (NG130).48 The BSG guidelines recommend that the primary treatment goal for
UC should be symptomatic remission combined with mucosal healing, although treatment
decisions are made based on a variety of factors, meaning that there is no single pathway of
care adopted by all clinicians and patients.?®

The current treatment pathway for patients with moderately to severely active UC in the UK is
shown in Figure 2. Initially, patients receive conventional therapies, such as aminosalicylates,
corticosteroids, and thiopurines. However, the effectiveness of these conventional therapies
varies in between patients, with a systematic review of conventional therapies in IBD finding that
some show no statistical benefit over placebo.*® In addition, during the COVID-19 pandemic,
weaning of corticosteroids for patients with IBD was recommended due to the observance that
their use may increase risk of adverse outcomes of COVID-19, whereas biologics such as IL-
12/23 inhibitors (ustekinumab) and TNF alpha inhibitors (TNFis), such as adalimumab and
golimumab, were found to be safe to continue, and this may have accelerated patients through
the conventional therapy stage.%°

Patients who have had an inadequate response to, lose response to, or are contraindicated or
otherwise unsuitable to receive conventional therapies will switch treatments, with the initiation of
biologic treatments representing the next line of treatment.5" TNFis such as infliximab,
adalimumab and golimumab are considered as the first line biologic treatment for many patients,
particularly since biosimilar treatment options are available for infliximab and adalimumab.5?
However, treatment options such as ustekinumab, vedolizumab, and Janus kinase (JAK)
inhibitors (tofacitinib or filgotinib) may be used as a first line biologic in some circumstances,
often where patients are unsuitable to receive TNFis, although the NICE recommendations for
ustekinumab and ozanimod are the only treatment options for which such a restriction is
specified.3 5355

Patients are treated until remission occurs, after which maintenance of the treatment with or
without concomitant conventional therapies is used to maintain remission. Medication reviews
are recommended to occur every 12 months to assess the suitability of the current treatment.> If
patients lose response, treatment switching or cycling is common; therefore, a patient may be
prescribed several treatments in order to induce or maintain remission.¢ Typically, patients will
cycle to an alternative mechanism of action, with limited within-class switching due to typically
poorer efficacy outcomes with this approach.5®

If patients continue to experience inadequate disease control, or are unsuitable to receive these
treatment options, the final stage of the treatment pathway involves surgery to remove the colon
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(colectomy), although patients may elect to undergo surgery at an earlier stage if they deem this
to be a more suitable option to improve their quality of life, or reduce symptoms.*® Despite this,
surgery can lead to a number of serious complications requiring further treatment, with recent
clinical expert opinion received by NICE during TA828 emphasising the importance of the
availability of a range of effective treatment options in order to delay or avoid surgery becoming
necessary.'® %

Figure 2: Current treatment pathway for moderately to severely active UC in UK clinical
practice and the anticipated positioning of mirikizumab within it

Patients with moderately to severely active UC

Conventional therapies: aminosalicylates,

Unsuitability to receive corticosteroids, thiopurines

conventional therapies

Primary or secondary non-

o ) response to conventional
Treatment choice, including therapies

switching and cycling, based
on factors such as failure to
respond, loss of response,
previous therapies received, or
contraindication or other
unsuitability

 TNFi: infliximab, adalimumab, golimumab (including biosimilars)
« Anti-integrin: vedolizumab

* JAK inhibitors: filgotinib, tofacitinib

* IL-12/IL-23 inhibitor: ustekinumab

* S1P receptor modulator: ozanimod

* IL-23 inhibitor: mirikizumab

Primary or secondary non-response,
contraindication or unsuitability

L 4

Surgery (after treatment failure or patient/clinician choice)

Patients with a response or in remission remain on the same therapy with a 12-month review. In the biologic-
naive setting, ustekinumab is restricted for use only where a TNFi has failed (that is, the disease has responded
inadequately or has lost response to treatment) or cannot be tolerated, and ozanimod is for use where
conventional treatment cannot be tolerated or is not working well enough and infliximab is not suitable.
Abbreviations: IL: interleukin; JAK: Janus kinase; S1P: sphingosine-1-phosphate; TNFi: tumour necrosis factor
alpha inhibitors; UC: ulcerative colitis.

Limitations of current treatments

The treatment landscape for UC currently provides several treatment options for clinicians and
patients to consider. Despite this, a number of challenges are yet to be adequately addressed.
Conventional therapies, typically used at first line, are associated with numerous disadvantages,
including limited response, low rates of maintained remission and both short- and long-term side
effects.’® 57.%8 |n addition, corticosteroid-free remission is typically sought, given that long-term
corticosteroid use can be associated with development of corticosteroid-dependent disease, as
well as side effects such as increased risk of infection, osteoporosis, diabetes, weight gain and
cardiovascular disease amongst others.?8

Biologic options considered following treatment failure with conventional therapies may be
associated with poor initial response, loss of response over time and safety concerns. Of
particular note, a substantial proportion of patients, approximately a third, show no initial
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response to TNFi induction therapy (primary non-response), while it is estimated that up to 46%
of patients who do respond lose response over time (secondary non-response).5% 60 Other
advanced treatments with mechanisms of action distinct from inhibition of TNF, such as
vedolizumab, ustekinumab or JAK inhibitors (tofacitinib and filgotinib) may be used, and
changing to other mechanisms of action has been identified as a potential solution to overcome
non-response to TNFi therapy in IBD.%° However, these treatments are also associated with
several disadvantages, including the common prospect of secondary non-response and the
continued experience of debilitating UC symptoms, despite ongoing biologic treatment.61-64
Additionally, remission rates for these therapies are also suboptimal, and some currently
available therapies are associated with safety concerns, such as the association of lymphoma
with TNFi treatment.5 66

Due to these limitations, the cycling of several treatment options is required in a significant
number of patients; the primary reasons for switching include primary non-response, secondary
non-response, and continued pain, and the result is suboptimal treatment for patients with UC.¢”
Furthermore, it has been reported that patients who do not adequately respond to primary TNFi
induction are less likely to achieve remission following subsequent treatment with a currently
available biologic therapy such as another TNFi or ustekinumab.52 68

Unmet need

The combination of factors described above means that there is currently an unmet need in UK
clinical practice for a novel treatment for patients with UC that is effective, with a tolerable safety
profile and an alternative mechanism of action. This is supported by a Delphi panel consisting of
nine gastroenterologists from European countries and with a specialism in IBD, which identified
an unmet need for a new treatment which improves disease control and obtains the common
treatment goals of maintained long-term clinical and endoscopic remission.®® These unmet needs
clearly underscore the value that more treatment options to alleviate this situation would bring.

Additionally, a common symptom mentioned in the American and European treatment guidelines,
but which has not been widely addressed with current treatment options, is bowel urgency.'® 7°
Bowel urgency is defined as the sudden and immediate need to have a bowel movement and is
a distinct symptom from stool frequency. Affecting the majority of patients with UC, urgency is an
impactful and disruptive symptom which can have a significant negative effect on patient quality
of life, which is reflected by urgency being ranked as the most bothersome symptom in a survey
of over 750 patients with UC.36: 7" The mechanisms underlying bowel urgency are linked to rectal
inflammation and a lack of mucosal healing and the inflammation and alteration in rectal wall
functioning is thought to lead to decreased compliance of the rectum, resulting in a propensity for
constant rectal spasms.”? 73 This link between inflammation and bowel urgency may provide an
explanation for observations that clinical and endoscopic outcomes are improved in patients
exhibiting lower levels of bowel urgency, thereby signifying reduced disease activity.”* However,
despite being a common symptom, it is often not discussed by patients due to the associated
embarrassment, and it may not be addressed by clinicians due to an expectation for patients to
proactively raise this sensitive topic themselves.

Mirikizumab

Mirikizumab is positioned for use in adult patients with moderately to severely active ulcerative
colitis for whom:
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e Conventional treatment cannot be tolerated or is not working well enough and other
biological treatment is not suitable (“biologic-naive”), or

e Biologic treatment cannot be tolerated or is not working well enough (“biologic-failed”)

As outlined above, the term “biologic-failed” is used throughout this submission to encompass
prior failure with anti-TNF antibodies, anti-integrin antibodies or tofacitinib. This is in line with the
definition of “biologic-failed” patients within the pivotal LUCENT trials, as outlined in Section
B.3.4.1.

This positioning is represented in Figure 2. Here, patients in the UK may be eligible to receive a
range of biologic treatment options, such as ustekinumab, vedolizumab and ozanimod. Clinician
choice is likely to depend on factors including failure to respond or loss of response, or
contraindication or unsuitability. Furthermore, clinician choice often depends on prior treatment
received, and for some treatment options, this restriction is explicit; for example, as per its NICE
recommendation, ustekinumab may be considered a first-line biologic option only where a patient
has responded inadequately or has lost response to TNFi therapy, or TNFi therapy cannot be
tolerated.

The efficacy and safety of mirikizumab versus placebo have been evaluated in the LUCENT-1
and LUCENT-2 trials where it demonstrated rapid and sustained induction of clinical remission
and a tolerable safety profile (the methodology and results of the LUCENT trials are presented in
Section B.3.3). Given its novel mechanism of action, clinical efficacy and safety, a NICE
recommendation for mirikizumab as a treatment in this population in England and Wales would
fulfil a considerable unmet clinical need in this group of patients and provide clinicians with
another option in their armamentarium for the treatment of adult patients with moderately to
severely active UC.

B.1.4 Equality considerations

No equality considerations have been identified.
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B.2 Key drivers of the cost effectiveness of the

comparator(s)

B.2.1 Clinical outcomes and measures

The six NICE technology appraisals relating to biologic treatments for moderately to severely
active UC included in the NICE final scope for this appraisal for which final NICE guidance has
been published are listed below, alongside whether they followed the NICE Single Technology
Appraisal (STA) route or the Multiple Technology Appraisal (MTA) route. The main comparators
considered in this submission are bolded.

e Infliximab, adalimumab and golimumab for treating moderately to severely active ulcerative
colitis after the failure of conventional therapy (MTA; TA329)>

¢ Vedolizumab for treating moderately to severely active ulcerative colitis (STA;
TA342)53

e Tofacitinib for moderately to severely active ulcerative colitis (STA; TA547)"°

e Ustekinumab for treating moderately to severely active ulcerative colitis (STA; TA633)3
e Filgotinib for treating moderately to severely active ulcerative colitis (STA; TA792)%

e Ozanimod for treating moderately to severely active ulcerative colitis (STA; TA828)>°

Note that upadacitinib is not considered here given that NICE are yet to published final guidance
for its use in UC and therefore it is not considered to represent current clinical practice.”®

For the six appraisals listed above, the economic models typically consisted of two phases,
reflecting the design of the clinical trials informing them: a short-term induction phase and a
longer-term maintenance phase. The induction phase has been modelled using two-week tunnel
states in order to permit the varying lengths of induction for different treatment options to be
modelled as per their respective SmPC.3 %

For all six appraisals, the definitions of clinical remission and response were based on the Mayo
scoring system to assess patients’ disease activity after the induction period and during the
maintenance phase. Surgery and post-surgery were included in all economic analyses although
variations are present in their categorisation in the different appraisals. For example, in the
appraisal of tofacitinib (TA547), surgery was modelled as a transient event rather than as a
health state, whereas the Committee-accepted approach in TA329, TA342, TA633 and TA828
modelled surgery as a distinct health state.® 5' 53 55 |n addition, the TA329 appraisal modelled a
single post-surgery state which captured all patients who did had not moved to the ‘death’ state,
regardless of whether they experienced post-surgery complications or not, whereas each of the
other five appraisals modelled separate post-surgery health states dependent upon whether
patients experienced post-surgery complications or not.3 51 53-55, 75

The health state utility values (HSUVs) considered in these appraisals have typically been
sourced from the literature, with values derived from Woehl et al, variously supplemented by
values from Arsenau et al or Swinburn et al, being accepted for use in several appraisals.? 5. 53
55,75 Committees have accepted the use of HSUVs from the literature based on the source study
being UK-specific or including a reasonably large number of patients, and EQ-5D utility values
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being reported for most health states.®' However, utility values derived from the key pivotal trial
have also been considered.® %

Consistent with the ustekinumab appraisal (TA633), the filgotinib (TA792) and ozanimod (TA828)
appraisals assumed 30% of patients received an escalated dose in the maintenance period at
any one time, and the corresponding higher drug acquisition costs were applied to these
patients.3 5455 A constant risk of discontinuation in the maintenance phase was assumed, but
scenario analyses were presented in which a 25% reduction in the loss of response rate after the
first year or two years was implemented.® 54 ° The impact of these scenarios was minimal, and
in each case, the Committee accepted the constant risk as per the Company’s approach, with
one citing a lack of data to inform the model otherwise.%*

Due to the high costs incurred during the management of serious infections, the associated costs
were included in the model in several appraisals (TA828, TA792, TA633 and TA547).3.54.55.75
They were calculated as a weighted average of six different infections included in the National
Schedule of NHS costs: sepsis, tuberculosis, pneumonia, soft tissue infections, bone and joint
infections and urinary tract infections. This assumption was deemed to be appropriate for
modelling adverse events in UC submissions.

Clinical outcomes and measures in each of these appraisals are discussed in Table 4.
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Table 4: Clinical outcomes and measures appraised in published NICE guidance for the comparators included in the NICE final scope

Committee’s

response.

pathways, but
acknowledged that
this would be
difficult to model

Outcome s CEBLE el I CEE R e Impact on ICER? preferred Uncertainties
scale model? .
assumption
TA329 (infliximab, adalimumab and golimumab)®"
The Committee noted that the
extrapolation of clinical trial
data, which extended to a
maximum of 54 weeks, across
Definitions of clinical the lifetime horizon of the
remission and clinical model introduced uncertainty
response without Results from the Assessment with respect to the long-term
Clinical remission were ; The Committee did | health benefits of TNFi
Group’s de novo NMAs were . :
response based on the Mayo . . not revise the estimated by the model.
. used to inform the clinical N/A . ) . :
and scoring system as o . model efficacy Despite this, the Committee
- ) remission and response rates in .
remission per the studies . inputs. concluded that further analyses
! e the cost-effectiveness model -
identified in the were not warranted given the
Assessment Group’s existing evidence and their
clinical SLR. judgement that revising the
model was unlikely to estimate
cost effectiveness with
significantly more certainty than
already available.
The Committee The Committee noted that the
concluded that assumption as applied in the
modelling stopping | Assessment Group model
_ . . In th int h fth criteria such as meant that no pa_tlents were
Timepoint after which :ssees?n?clamtegarlgse EnoadS:I orthe those for TNFi in modelled to receive a TNFi for
. atients responding . P ’ Crohn’s disease more than three years, contrary
Stopping rule Fo treatment are patients were assumed to Id b ¢ it inout ’t' i
for biologic . continue receiving the same N/A could be . O expert input from patients
assumed to receive . . - implemented in UC | who had received TNFis for
treatment . . biologic therapy until they were ) . -
no further biological : " to align the longer than this. Clinical expert
no longer in remission or had a e -
therapy. treatment opinion similarly stated that a

third to half of patients are
expected to receive long-term
TNFi therapy. Therefore, the
Committee recognised that
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given the lack of
efficacy data for
TNFi beyond the
duration of the
trials.

these patients were not
captured in the model.

Dose
escalation

The proportion of
patients who receive
dose escalation due
to loss of response.

In the Assessment Group’s
model, 27% of patients receiving
adalimumab were modelled to
receive dose escalation, from 40
mg every other week to 40 mg
every week.

N/A

The Committee did
not discuss this.

N/A

Surgery

The approach to
modelling surgery
states

In the ingoing adalimumab
model, surgery was modelled as
a health state, with four post-
surgery states (‘post-surgery
without complication’, ‘transient
complication’, ‘chronic
complication’, and ‘surgery-
related death’). The ingoing
golimumab and infliximab model
had health states for colectomy,
post-colectomy remission, and
post-colectomy late
complications.

In contrast, the Assessment
Group modelled surgery as an
event rather than as a state. A
post-surgery (with or without
complications) state was
modelled to which patients
moved following surgery if they
had not moved to the ‘death’
state.

N/A

The Committee did
not discuss the
approach taken by
the Assessment
Group to model
surgeries.

N/A

HSUVs

EQ-5D data derived
from key clinical trials

The ingoing Company models
for golimumab and infliximab
implemented utility values

The Assessment
group performed a
scenario analysis in

The Committee
agreed that the
identified sources

The Committee noted that the
Woehl et al source may have
overestimated the utility value
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or published
literature sources.

derived from key clinical trials
(PERSUIT-SC and ACTT1,
respectively). The assessment
group noted that the same
source of utility values should be
used for all three interventions
and identified published
literature values from Woehl et
al and Swinburn et al as the
most useful sources of utility
values for the model, given that
they are UK-based, have a
reasonably large number of
patients, and report EQ-5D data

which data from
Swinburn et al were
implemented. This was
the only scenario
analysis performed by
the Assessment Group
that changed the
overall cost-
effectiveness
conclusion that
adalimumab,
golimumab and
infliximab were
dominated by

represented the
most relevant
evidence on the
QoL of patients with
UC.

for patients who had surgery. In
addition, the sensitivity of the
Assessment Group’s model to
the utility values selected was
noted.

versus adalimumab due to the

for most states in the model. colectomy.
The data from Woehl et al were
implemented in the Assessment
Group base case.
The Committee noted that the
exclusion of costs and utility
Adverse events The Assessment Group model The Committee did decrements related to the
Adverse considered in the did not include costs or N/A not revise this adverse events associated with
events model disutilities associated with approach long-term corticosteroid use
adverse events. ’ may have contributed to the
underestimation of the cost-
effectiveness of TNFis.
TA342 (vedolizumab)5?
Clinical remission C]inicgl eﬁicagy inthe ITT gnd The ERG noted that the Iong-l
and clinical response biologic-experienced (TNFi term efficacy of vedolizumab is
Clinical without remission _failure) populations was The Committee did associa_ted W.ith some
response were defined based informed by the GEMINI | study. not revise the uncertainty given that data
and on the Mayo scoring Efficacy for the TNFi-naive N/A model efficacy were available from the
remission system as population were derived from inputs GEMINI I trial for up to 52
: : the Company NMA in which ' weeks only. They further stated
implemented in the . .
GEMINI | trial. comparison was possible only a preference for random-effects

model to be used given the
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lack of available data for
infliximab and golimumab in this
patient population.

heterogeneity in the studies
include in the NMA.

The NMA for the whole
population included data from
studies in which the patient
population was mixed with
respect to prior TNFi use. The
Committee highlighted that this
could affect results and that the
relative efficacy of vedolizumab
versus comparators as derived
from such mixed treatment
comparisons were therefore
associated with some

state

induction phase, response-
dependent. Health states for

approach taken to
modelling surgery.

uncertainty.
For patients who continued .
. . The Committee
trr?:;rgetr;téri]nth;rr]nagct)ﬁ:a:r?e The ERG performed a | agreed with the
Ti . . P ’ going pany scenario analysis in Company that
imepoint after which | approach assumed treatment ; . ) )
. . L . which patients could implementing a
. patients responding with biological therapy was at : . .
Stopping rule . continue to receive one-year stopping
! . to treatment are most one year, after which . . :
for biological . . ; : biological therapies for | rule was N/A
assumed to receive patients switched to receive . .
treatment . . . more than a year if appropriate and
no further biological conventional therapy. The ERG : :
they were responding likely to reflect the
therapy. noted that the SmPC for . s . .
. or in remission. This use of vedolizumab
vedolizumab and the : . . L
. increased the ICER. in typical clinical
comparators does not stipulate ractice
this. P '
The proportion of Dose escalation
Dose patients who receive | In the submitted model, dose :
. . . . N/A was not discussed N/A
escalation dose escalation due | escalation was not considered. by the Committee
to loss of response. y '
The model included a surgery Th ; ;
Surgery was health state into which patients n ote d(iJSoCrunSrzltttﬁee did
Surgery modelled as a health | could enter at the end of the N/A N/A
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‘post-surgical remission’ and
‘post-surgical complications’
were also included.

EQ-5D data derived
from key clinical trials

The Company-submitted
approach implemented utility
values derived from EQ-5D data
collected in the GEMINI [ for the
non-surgery states, with HSUVs
related to surgery derived from
Punekar and Hawkins et al. The

Scenario analyses by
the ERG showed the
model to be sensitive
to the utility value

The Committee
concluded Woehl et
al and Swinburn et
al to be equally

The sensitivity of the ICER to
the utility values implemented
was noted by the Committee. It
was further noted that the

on the Mayo scoring

clinical response and remission

decision-making.

HSUVs or published ERG investigated the effect of inputs, with valid sources of Woehl et al and Swinburn et al
literature sources implementing values derived conclusions of cost HSUVs and values had been derived from
| from Woehl et al and Swinburn effectiveness changing considered both in abstracts, with no full texts
et al and highlighted that these depending on the its decision-making available, and from relatively
sources permitted the utility source. " | small patient numbers.
values for the surgery and post-
surgery states to be derived
from the same source.
The ERG highlighted that the
estimates of adverse event
rates with conventional therapy
. . were derived from an analysis
The Sme'tt.ed quel mcluc_ied The Committee did | of pooled placebo arm datg
Adverse events cc_)sts a’?d d|§ut|I|t|§s associated not discuss the from several trials in which
Adverse . ; with serious infection . . :
events considered in the tuberculosis Iymphor,na N/A approach to patients received placebo via
model h o L modelling adverse transfusion or injection, and
ypersensitivity and injection .
site reactions. events. thL_Js it was not c_Iear whethgr
skin reactions with conventional
therapy may be resulting from
placebo delivery rather than
conventional therapy itself.
TA547 (tofacitinib)’®
. Clinical remission Results from the Company The Committee
glsr;gilse and clinical response | induction and maintenance considered both the ﬁgirzfﬁgstggwrggzmhuesgig
and without remission NMAs were used to inform the N/A fixed- and random- oreferred the use of random.
remission were defined based proportion of patients achieving effects models in its effects models given
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system as
implemented in the
OCTAVE trials.

in the induction and
maintenance phases of the
model, respectively.

heterogeneity between studies
included in the network.

Loss of
response in
the
maintenance
phase

The proportion of
patients who are in
the ‘clinical
remission’ or ‘clinical
response without
remission’ health
states who lose
response to
treatment during the
maintenance phase.

In their ingoing analysis, the
Company assumed patients in
the maintenance phase were at
a constant risk of discontinuation
due to loss of response.

The ERG performed a
scenario in which
additional costs for
outpatient visits to
enable treatment
cessation within eight
weeks of a relapse.
The impact on the
ICERs was marginal.

The Committee did
not discuss this.

The ERG raised concerns that
while discontinuation upon
relapse reflects clinical

practice, its implementation in
the model implicitly assumed
that all patients receiving
maintenance treatment had fast
and/or routine access to clinical
assessment.

The Committee
concluded that the

literature sources.

literature (Woehl et al), in
alignment with prior appraisals.

and Swinburn et al
were implemented.
Both increased the
ICER.

appropriate and
consistent with
previous NICE TAs
for UC.

Effect of patients with | The Company did not model the cost-effectiveness The Committee noted that
Extended a delayed response effect of tofacitinib induction of tofacitinib is patients may receive TNFis
induction modelled to undergo | being extended from 8 weeks to | N/A unlikely to change if | beyond the usual time for
period an extended 16 weeks, citing a lack of data to a 16-week [ESDONSE ASSesSment
induction period. inform the comparator arms. ) ; - P )
induction period is
considered.
The model included health
states for post-surgery (without
Surgery was complications) and post-surgery
s (with complications), whereas The Committee did
urgery modelled as a N/A ; . N/A
transient event surgery was modglled asa not discuss this.
transient event, either elective or
emergency, rather than as a
health state.
The ERG explored The Committee The Committee noted that
The Company submitted scgnario_ gnalyses in concluded the utility | utility values derived from the
EQ-5D data derived | approach implemented utility | “Nich utility values 1 values from Woehl | key clinical trial are typically
HSUVs from published values derived from the from the OCTAVE trial | et al were preferred to those sourced from

the literature. However, patient
expert feedback was received
that the Woehl et al values
aligned with their experience of
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the disease and issues with
data interpretation from the
OCTAVE trial were noted.

Adverse
events

Only serious
infections were
included in the
model.

Based on the availability of
evidence for the incidence, costs
and QALY impact of serious
infections for all drugs, the
economic analysis considered
the occurrence of serious
infections.

Scenario analyses
were performed in
which the risk of
serious infection was
varied from 0% to a
50% increased risk,
and the utility
reduction was varied
from 0% to 3%. None
of the scenario
analyses presented
altered the cost-
effectiveness
conclusions in the
biologic-naive or
biologic-exposed

The Committee
concluded that the
Company’s and the
ERG’s analyses
should both be
taken into account
in decision-making.

In the company submission,
the increased incidence of
serious infections associated
with tofacitinib was explored
over a range of 0—-50% rather
than being sourced from the
NMA results for this outcome.
This was due to the wider
credible intervals that occurred
in the NMA due to the rare
occurrence of this event. The
ERG used a frequentist
framework to perform an
alternative analysis to adjust for
this lack of events.

maintenance
phase

the ‘clinical
remission’ or ‘clinical
response without

remission and response data
directly from the individual trial
arms. In the ingoing base case

analysis implementing
a one-time 25%
reduction in loss of

uncertainty, the
Committee
preference was to

subgroups.
TA633 (ustekinumab)?
Clinical trial data relating to the
Clinical remission Elriﬁipzzzrltlfeﬁig;gitfrn:;rmg The ERG noted that the
Clinical and clinical response response without remission The Committee relapsing and remitting nature
remission without remission welga included in the economic considered the of UC means there is a chance
and clinical were defined based approach some patients could improve
. model. It was assumed that N/A . X
response on the Mayo scoring . o . implemented by the | without treatment. The
. patients with disease that did not . . .
without system as respond or lost response to Company to be Committee agreed with this, but
remission implemented in the resp p . appropriate. emphasised a lack of data to
; initial therapy remained in the : :
UNIFI trial. . . inform the model otherwise.
active UC health state (i.e.,
assumed a 0% response rate).
Loss of The proportion of A loss of response analysis was | The Company Despite The ERG argued that the use
response in patients who are in implemented which took clinical | presented a scenario acknowledging of direct trial data was

associated with bias, such as
bias related to differences in
baseline factors in the trials. As
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remission’ health
states who lose
response to
treatment during the
maintenance phase.

economic analysis, the
calculated probability of loss of
response was extrapolated
beyond the trial periods and a
constant loss or response rate
over time was assumed.

response after the first
two years of treatment
initiation. The impact
on the ICERs was
minimal.

use the ERG’s
maintenance-only
NMA and to
assume a constant
risk of loss of
response
throughout the
maintenance
treatment.

such, the ERG preferred the
Company’s maintenance NMA
as the source of maintenance
phase response data to the
unadjusted indirect comparison
methods. The Company
provided an updated base case
using a one-year NMA
conditional on response which
aligned with the preferences of
the ERG. The committee
agreed that that the results of
the Company’s maintenance
NMA were highly uncertain.

The proportion of

In the ingoing approach, the
Company assumed 30% of
patients receiving all included
biologics except for infliximab,
with the latter justified by the
SmPC for infliximab not
permitting dose escalation.

The Company’s

The Committee recognised
there was some uncertainty

modelled as distinct
health states

post-first surgery complications,
and post-second surgery

remission). These health states
were selected in order to reflect

making, and the
appropriateness of
the surgery and
post-surgery health

Dose . patients who.recelve Based on clinical feedback that N/A revised assumption about this issue but noted it not
escalation dose escalation due | . 7 . was accepted by ) .
infliximab dose escalation does : to be a major driver of cost
to loss of response. T ) the Committee. ;
occur in clinical practice, the effectiveness.
ERG preferred to implement the
same assumption of 30% of
patients receiving the escalated
dose to infliximab. This change
was accepted by the Company.
The model included two health .
) The Committee
states for surgery (first surgery
and second surgery) and three concluded the
First and second health states forgpoyst surgery model could be
Surgery b A (post-first surgery remission, N/A used for decision- | \/o
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the natural history of UC and to
align with the definitions used in
the UNIFI trial as closely as
possible.

states was not
discussed.

EQ-5D data derived
from key clinical trials

The Company and the ERG

The Company
explored scenario
analyses in which
utility values derived
from the UNIFI trial
were implemented for
all non-surgery health
states, and in which

The Committee
concluded that
utility values
derived from Woehl
et al and the UNIFI

The Committee acknowledged
the use of values derived from
Woehl et al in previous
appraisals, but highlighted its
limited sample size as
compared with the UNIFI trial,
and that assessment of its
appropriateness was

modelled.

patients were assumed to be at
constant risk of experiencing the
adverse event.

were assumed to have
the same rate of
serious infection as
ustekinumab.

HSUVs : both used utility values sourced | utility values related to . challenging due to it being an
or published trial were equall
rp from Woehl et al. surgery health states e equatly abstract rather than a full
literature sources. . appropriate, and S
from Swinburn et al . publication. However,
. thus considered L .
were implemented. S S limitations of the UNIFI trial
. both in its decision- I .
Both increased the makin utility data, such as potential
ICERS; the UNIFI 9- placebo effects and the limited
scenario considerably, time period over which they
the Swinburn et al were collected, were also
scenario modestly. acknowledged.
. . . The ICERs were not
Serious infection rates were sensitive to scenarios
informed by a real-world study in exolored by the The ERG noted uncertainty
Onlv serious psoriasis patients. Rates were cogw an 031' ERG regarding the use of the
Ad Ny S applied in the induction and company o This was not literature data in psoriasis
verse infection adverse maintenance phases of the including a scenario in discussed by the patients; however, it was
events events were . which all treatments : ' S
model as one-time events, and Committee. agreed that this was the most

appropriate source of data
available.
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Delayed response
was assessed using

Patients who did not respond
after the initial induction period
for vedolizumab, golimumab,
ustekinumab, infliximab or
tofacitinib remained on
treatment for an additional cycle,

Scenario analyses in
which delayed
responder efficacy was
derived from individual

This was not

The ERG noted that
maintenance efficacy may differ

maintenance
phase

without remission
health states who
lose response to
treatment during the
maintenance phase.

constant risk of loss of response
was applied.

loss of response rate
after the first year of

maintenance, which

had a minimal effect
on the ICER.

Company’s
scenario analysis in
its decision-making.

Delayed - o . trials and in which , between initial and delayed
clinical remission or based on the respective discussed by the . .
response . delayed responders . responders; however, a paucity
clinical response SmPCs, to allow for a delayed Committee. . . |
) o were excluded from of evidence is available to
without remission. response. In the base case, . ) .
the analysis both inform this was acknowledged.
delayed response data were .
resulted in lower
assumed to be the same as
. ICERs.
early responders as reported in
clinical trials.
TA792 (filgotinib)54
Definitions of clinical | The proportions of patients with
Clinical remission and clinical | clinical remission or with clinical
remission response without response without remission in Thi
I o . is was not
and clinical remission were the economic model were .
. , N/A discussed by the N/A
response based on the Mayo derived from the Company’s .
. : ) . . Committee.
without scoring system as induction and maintenance
remission per the SELECTION | NMAs for filgotinib and all
trial. comparators.
Clinical experts confirmed the
: Company scenario to be
The proportion of The Company .
patients who are in presented a scenario atr?lﬁ)roprlzzte. Howevetrﬁ t?tehERG
Loss of the clinical remission analysis implementing | The Committee st drallse contcerns tal €
. or clinical response In the Company base case, a a 25% reduction in the | considered the model was not accurately
response in capturing the effectiveness of

filgotinib versus comparators
over time. The Company noted
that this is due to a lack of long-
term data to inform the model,
and that this issue had been
raised by the ERGs in TA633
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and TA547, where a constant
rate of loss of response was
thus accepted. The Committee
agreed that the lack of long-
term data meant it was unclear
if loss of response would be
constant over time.

The proportion of

Dose escalation was modelled
for some comparators but not for

The Company
presented scenario
analyses in which the

The Committee
agreed with the
ERG that if the cost

The ERG noted uncertainty in
the proportion of patients who
would undergo dose escalation
in clinical practice. In addition,
the ERG highlighted that the

trial.

active UC; the ERG preferred for
the active UC HSUV to be
derived from data collected at
Week 10, in alignment with the
timepoint used to derive the

ERG approach to
deriving utility
values was most
appropriate.

Dose patients who receive filaotinib. It d that ¥ f vatient of dose escalation C delled th
escalation dose escalation due 31303 m; -t Was assumed ha proportion of patients is included, its ompany mocefied the ,
to loss of response. 0O pat|e_nts would require assumed to receive clinical benefit additional co_sts as_somated with
dose escalation. dose escalation was should also be dose escalation with no
varied to 10% or 50%. included additional benefit accounted
' for, which they did not deem
appropriate.
Surgery was incorporated as
Elective and two transient state_s: emergency The Committee and
emergency surgeries surgery, and elective surgery. ERG agreed that
s Patients who undergo either the company’s
urgery were modelled as N/A N/A
distinct. transient surgery move on to the post- . model was
health étates surgery states (post-surgery with appropriate for
or without long-term decision-making.
complications).
The ERG noted that the utility
The Company and the ERG values provided were not
both used utility values §ourced In the absenpe of specific to biologic-naive and
from the S.ELECTION tnal..lThe other scenarios, the biologic-experienced patients,
EQ-5D data derived | Company implemented utility Committee nor to the induction or
HSUVs from the key clinical values collected at baseline for N/A concluded thatthe | o\ ointenance phases. The

Company did not provide
these.

The Committee noted that the
utility values for active UC were
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response without remission and
remission health states.

considerably lower than those
used in previous NICE
appraisals (TA547 and TA633)
and recognised uncertainty in
the estimations provided.

Adverse
events

Only serious
infection adverse
events were
modelled.

The company’s safety NMA was
used as the source of rates of
serious infections in the base
case and the results were
converted to 10-weekly
probabilities. All other adverse
events were excluded from
consideration.

N/A

The Committee
agreed that the
approach to include
serious infections
only for all
comparators was
appropriate but
noted that
cardiovascular
adverse events
should have been
included in the
model for filgotinib.

The Committee noted
uncertainty as to whether
patients with UC who received
filgotinib may experience
cardiovascular adverse events.
Clinical experts highlighted that
patients with UC are younger
than those with rheumatoid
arthritis, and therefore have a
different risk profile.
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TA828 (ozanimod)3°

Definitions of clinical

The proportions of patients with

The scenario analysis
performed by the ERG

The Committee
concluded that
efficacy estimates
for best supportive
care in the post-
active treatment

The Company modelled
efficacy estimates for best
supportive care in the post-
active treatment phase and
made use of data from the
TNFi-experienced subgroup to
inform the transition
probabilities for the TNFi-naive

to loss of response.

SmPCs. In alignment with the
Committee-preferred approach

assumed for 0% or
50% of patients.

Clinical remission and clinical | clinical remission or with clinical | in which revised
o : ) A . phase should be subgroup. However, the ERG
remission response without response without remission in modelled efficacy ! . .
. g : . . informed by raised concerns with the use of
and clinical remission were the economic model were estimates for BSC in o .
. , : subgroup-specific data from the TNFi-
response based on the Mayo derived from the Company’s the post-active . .
. . . . ) data, although experienced cohort to inform
without scoring system as induction and maintenance treatment phase were . . R
o . : noted that the efficacy in the TNFi-naive
remission per the NMAs for ozanimod and all implemented had a . . . .
. Co difference in the population, and instead
TRUENORTH ftrial. comparators. negligible impact on ICERs b h idered that that | f
the ICERs s etween the | considered that that loss o
' scenarios response and loss of response
implementing the (no remission) should be based
two approaches on both the TNF-alpha
was modest. inhibitor-naive and TNF-alpha
inhibitor-experienced
estimates.
The proportion of
pat'e'?ts. who are in Loss of response rates were In line with TA547, a
the clinical remission . , X
Loss of - derived from the company’s scenario analyses was .
. or clinical response . . ) . This was not
response in . e maintenance NMA with a explored in which a .
; without remission o . discussed by the N/A
maintenance constant loss of response 25% treatment waning )
health states who o Committee.
phase assumed within and beyond the | effect after two years
lose response to ) . .
; trial duration of one year. was implemented.
treatment during the
maintenance phase.
Dose escalation was modelled The Company
The proportion of in the maintenance period for performed scenario ,
; . , . : This was not
Dose patients who receive | ozanimod and several analyses in which discussed by the N/A
escalation dose escalation due | comparators, as per the relevant | dose escalation was Committee
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in TA633 and clinical opinion,
dose escalation was modelled
for infliximab despite this being
off-label.

Respectively, these
scenarios generally
reduced and increased
the NHB of ozanimod
compared to relevant

Dose escalation was modelled | cOmparators.
as per the approach taken in
TA633: 30% of patients were
assumed to receive an
escalated dose in the
maintenance period at any one
time, and the corresponding
higher drug acquisition costs
were applied to these patients.
The model included two health The ERG and
states for surgery (first surgery Committee agreed
First and second and second surgery) and three that the company’s
surgeries were health states for post-surgery model captured all
Surgery modelled as distinct (post-first surgery remission, N/A relevant health N/A
health states post-first surgery complications, states and was
and post-second surgery appropriate for
remission). decision-making.
The Company
explored scenario
analyses in which
utility values were
EQ-5D data derived derived from the .
from key clinical trials | | 'S Company and the ERG TRUENORTH trial, or | [1iS Was not
HSUVs or published both used utility values sourced aligned with those7 discussed by the N/A
i from Woehl et al. : Committee.
iterature sources. used in TA342 or
TA547. These
analyses generally
resulted in higher
ICERs.
. Incidences of serious infections This was not
:\(/jgr?trsse g?;}(lztisoer?gg\s/erse were obtained from the relevant | N/A discussed by the N/A
trials and converted to two-week Committee.
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events were probabilities. Patients were
modelled. assumed to be at constant risk
of experiencing adverse events
throughout the model time
horizon.

Abbreviations: ERG: Evidence Review Group; EQ-5D: European Quality of Life 5 Dimensions; HSUV: health state utility value; ICER: incremental cost-effectiveness analysis;
ITT: intent-to-treat; NICE: National Institute of Health and Care Excellence; NMA: network meta-analysis; SAE: serious adverse event; SLR: systematic literature review;
SmPC: summary of product characteristics; TA: technology appraisal; TNFi: tumour necrosis factor alpha inhibitor; QoL: quality of life; UC: ulcerative colitis.
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B.2.2 Resource use assumptions

The resource use and cost elements included in previous NICE technology appraisals in adults
with moderately to severely active UC (TA342 and TA633) that are most relevant to the current
appraisal were:

e Drug acquisition costs

e Drug administration costs

e Health-state costs

e Costs of surgery

e Costs associated with the management of AEs (discussed in Section B.2.1)

These costs categories are broadly in line with those included in the cost-effectiveness models of
the previous technology appraisals mentioned in Section B.2.1. Disease-related monitoring costs
are captured within the health state costs, and except for ozanimod, existing products have
minimal to no treatment-specific monitoring requirements outlined in their SmPCs, so costs
related to treatment-specific monitoring have not been included in their respective models.%

A summary of the healthcare resource use and related cost assumptions and Committee
comments on these assumptions are presented below.

Drug acquisition costs

Drug acquisition costs for active and concomitant treatments were included in the cost-
effectiveness analyses in TA547, TA792 and TA828.54 %575 |n TA633, the costs for concomitant
therapies were not included in the company base case, which did not align with ERG
preferences.® Prior appraisals have derived unit costs from standard sources including the British
National Formulary (BNF), the Drugs and Pharmaceutical Electronic Market Information Tool
(eMIT), Monthly Index of Medical Specialities (MIMS), previous NICE submissions and published
literature. Costs were also modelled separately during the induction phase and maintenance
phase of the treatment cycles in TA342, TA633 and TA828.3 5355 This approach was deemed
reasonable by the ERG for each appraisal.

Dose escalation

The ERG considered the modelling of a 30% dose escalation in the maintenance phase as being
a reasonable assumption in TA828, particularly given that this was in line with the assumptions
for dose escalation accepted in TA633.3 % In addition, this assumption is supported by a multi-
national chart review conducted in Europe and Canada of patients with IBD who received
treatment with TNFi which found that 25.8% of patients with UC needed dose escalation.”’

Conventional therapy costs

In prior appraisals, patients on active treatment were expected to receive concomitant treatment,
which may include treatments typically considered under the term ‘conventional therapy’ such as
corticosteroids.®3 5 Upon discontinuation of active treatment, patients were modelled to proceed
to conventional therapy.? %3 %4 As such, prior appraisals applied costs of conventional therapy to
patients both in the “active treatment” and “post-active treatment” states of the model.53 54
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In prior appraisals, the proportion of patients modelled to be receiving conventional therapy have
been derived from TA342 (such as TA633), or from TA547 (such as TA792).353.54.75 |n the most
recent appraisal, TA828, the ERG and Committee considered that the proportions derived from
TA342 were more appropriate for use, in line with those accepted in TA633.5%

Administration costs

Successive Committees have acknowledged that the costs incurred during drug administration
are reliant upon the method of administration.3 %+ %575 Orally administered drugs have been
assumed to not incur any costs to the NHS (TA792).54 Additionally, in TA633 and TA828, the
Committees concluded that it is appropriate for drugs administered subcutaneously to be
assumed as having no cost to the NHS, besides the initial cost associated with a nurse training
the patient in how to self-administer treatment, due to the possibility of self-administration.3 5° In
the case of TA828, the ERG noted that approximately 2% of patients may require assistance
when using subcutaneous therapy, but it was considered that the inclusion of administration
costs for such a small proportion of patients would not have a meaningful impact on results. As
such, the Company’s base case assumption was deemed to be acceptable.®® Drugs requiring IV
administration have been assumed to incur the cost of an outpatient visit, based on a weighted
average of the NHS reference costs for consultant-led non-admitted, face-to-face follow-up
appointments and non-consultant led non-admitted, face-to-face follow-up appointments (TA633,
TA792 and TA828).3: 54,55

Health state costs

Various health states were modelled in previous technology appraisals in UC (TA828, TA792,
TA633, TA547 and TA342), including: Active UC, Response without remission, Remission, first
surgery, Post-first surgery, Post-first surgery complications, Second surgery, and Post-second
surgery. Differences between appraisals in how surgery was modelled are outlined in Section
B.2.1, but across all appraisals outlined (TA329, TA342, TA547, TA633, TA792 and TA828), a
UK cost-effectiveness study by Tsai et al (2008) has represented the accepted source of health
care resource use and costs for all non-surgery health states, for which no costs were reported. 2
51,83-55, 75,78 The assumption in TA633 that the resource use for first and second surgery health
states would be equivalent to the active UC health state was deemed appropriate by the ERG.3
Modelled costs were also validated by clinical expert opinion in TA828 which elicited costs that
were broadly in line with those reported in TA633.%°
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B.3 Clinical effectiveness

Summary of clinical effectiveness evidence
The LUCENT trials

e The efficacy and safety data for mirikizumab versus placebo are derived from two
randomised, double-blind, placebo-controlled Phase Ill trials (LUCENT-1 and LUCENT-2).

e Baseline characteristics of patients in both trials were well-balanced across treatment

roups, and in the mITT study population, biologic-naive patients constituted. and

H of the mirikizumab and placebo arms in LUCENT-1, respectively, and in the
primary analysis cohort (mirikizumab induction responders) in LUCENT-2.

Efficacy data from LUCENT-1 (induction)

e Treatment with mirikizumab in the LUCENT-1 trial showed improvements in all efficacy
outcomes at Week 12 compared to treatment with placebo.

e Inthe mITT cohort, a significantly higher proportion of patients receiving mirikizumab
achieved clinical remission at Week 12 as compared with those receiving placebo
(). =nd clinical response at the same timepoint was similarly statistically
significantly improved (| ).

e Bowel urgency, an endpoint noted as being of importance to patients, was significantly
improved in mITT patients receiving mirikizumab as compared with those receiving placebo
at Week 12 ( ), with statistically significant improvements in urgency observed
consistently from as early as Week 2 ( ).

e Consistent efficacy results were observed for patients in the biologic-naive and biologic-
failed subgroups.

Efficacy data from LUCENT-2 (maintenance)

e Asin LUCENT-1, treatment with mirikizumab in the LUCENT-2 trial demonstrated
improvements in all efficacy outcomes at Week 40 compared to treatment with placebo
amongst mirikizumab induction responders.

e In the cohort of mirikizumab induction responders, significantly higher rates of clinical
remission were observed at Week 40 in patients re-randomised to receive mirikizumab as
compared with those re-randomised to receive placebo (), and mirikizumab was
additionally associated with a statistically significant benefit over placebo in maintaining
response in those who have previously responded to mirikizumab induction therapy

( )-

e At Week 40, histologic endoscopic mucosal remission rates and improvements in bowel
urgency were both statistically significantly higher for patients receiving mirikizumab than
those receiving placebo (both ).

e The rates of corticosteroid-free remission without surgery, at Week 40, were also
significantly improved among mirikizumab induction responders when compared to placebo
h), and this improvement held true across both of the subgroups analysed (both

)

e In alignment with LUCENT-1, efficacy results from subgroup analyses by prior biologic
exposure status were broadly consistent with the mITT population.

e Mirikizumab re-induction, for patients who achieved a response in LUCENT-1 but
subsequently lost it during LUCENT-2, and open-label extended mirikizumab induction
therapy, for patients who did not achieve a response (regardless of treatment allocation) in
LUCENT-1, also evidenced mirikizumab efficacy.

Safety data from LUCENT-1 and LUCENT-2

e The frequencies of adverse events (AEs) in the mirikizumab-treated patients of LUCENT-2
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compared to those receiving placebo were similar, with the majority of TEAEs observed
being mild to moderate in nature in both treatment arms.

e In both trials, frequencies of serious adverse events (SAEs) and treatment discontinuation
due to an AE were broadly comparable between arms, although in LUCENT-2, rates were
marginally higher in the group of mirikizumab induction responders receiving placebo than
in those receiving mirikizumab (- versus - and - versus - respectively).

° _ occurred throughout either study, which was in the placebo group of
LUCENT-2.

Efficacy data from the network meta-analyses (NMAs)

e In the absence of direct head-to-head data for the efficacy of mirikizumab versus relevant
comparators in UC, indirect efficacy analyses were performed for induction and
maintenance timepoints for the biologic-naive and biologic-failed populations

e The results of the analyses found that regardless of biologic exposure, mirikizumab offered
similar efficacy to most treatments at induction, and clinical benefits in terms of clinical
response, clinical remission and mucosal healing versus all other comparators in the
maintenance phase.

Conclusion

e In summary, the introduction of mirikizumab to UK clinical practice would provide clinicians
with an additional, effective option with a tolerable safety profile in their armamentarium of
biologic therapies to treat patients with moderately to severely active UC in the UK.

B.3.1 Identification and selection of relevant studies

A de novo systematic literature review (SLR) was conducted in November 2018 to identify
relevant clinical evidence from randomised controlled trials (RCTs) describing the clinical efficacy
and safety of biologic treatments (including JAK inhibitors) for patients with moderately to
severely active UC. The SLR was updated in July 2020, April 2021, October 2021, May 2022 and
June 2022 using identical methodology to ensure recently published evidence was included.

In total, the overall SLR, including all updates, included 94 publications reporting on 68 unique
studies. Full details of the SLR search strategy, study selection process, and results can be
found in Appendix D.

B.3.2 List of relevant clinical effectiveness evidence

The SLR identified two randomised, double-blind, placebo-controlled Phase Il trials (LUCENT-1
and LUCENT-2) for mirikizumab in UC. The results of these trials are presented from the final
clinical study reports (CSRs).”® 8 A summary of the clinical effectiveness evidence from
LUCENT-1 and LUCENT-2 are presented in Table 5.

Table 5: Clinical effectiveness evidence

Study LUCENT-17® LUCENT-280

Study design A Phase lll, multicentre, randomised, | A Phase Ill, multicentre, randomised,
double-blind, parallel, placebo- double-blind, parallel-arm, placebo-
controlled induction study of controlled maintenance study of
mirikizumab. mirikizumab.

Population Adult patients with an established Patients who completed LUCENT-1,
diagnosis of UC at least 3 months received at least 1 dose of
prior to baseline, including mirikizumab and had all necessary
endoscopic evidence. Patients had evaluations to assess the modified
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Study

LUCENT-17®

LUCENT-280

moderately to severely active UC
with a modified Mayo score of 4-9
and endoscopic subscore of 22.

Patients were also required to have
failed prior medication with
conventional therapy (“conventional
failed” or with biologic therapy
(“biologic-failed”).

Conventional-failed patients had:

e An inadequate response to, loss
of response to, or intolerance to
corticosteroids or
immunomodulators.

e Never failed nor demonstrated an
intolerance to a biologic
medication indicated for the
treatment of UC.

Biologic-failed patients had:

e Aninadequate response to, loss
of response to, or intolerance to
biologic or tofacitinib therapy.

Mayo score. The trial included
patients who achieved clinical
response in LUCENT-1, as well as
patients who did not achieve clinical
response with mirikizumab or
placebo.

Intervention(s)

300 mg mirikizumab administered
intravenously at Weeks 0, 4 and 8.

e 200 mg mirikizumab
administered subcutaneously
every 4 weeks (Q4W).

e Open-label 300 mg mirikizumab
administered intravenously Q4W.

Corticosteroid-free remission
AEs

Comparator(s) Placebo administered intravenously Placebo administered
at Week 0, 4 and 8. subcutaneously Q4W.
Indicate if study | Yes Yes
supports
application for
marketing
authorisation
(yes/no)
Reported The outcome measures used in this submission include:
outcomes e Rates of and duration of response and remission (clinical response,
specified in the clinical remission)
decision Measures of disease activity (symptomatic remission, bowel urgency)
problem Mucosal healing (endoscopic remission, histologic remission)

Abbreviations: AE: adverse event; CRP: C-reactive protein; Q4W: every 4 weeks; UC: ulcerative colitis.

B.3.3 Summary of methodology of the relevant clinical

effectiveness evidence
B.3.3.1 Trial design and methodology

Company evidence submission template for mirikizumab for treating moderately to severely
active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 43 of 136



Two Phase Il studies, LUCENT-1 and LUCENT-2, were conducted to evaluate the clinical
effectiveness and safety of mirikizumab in UC. LUCENT-1 was a 12-week induction study, after
which patients could enrol into the LUCENT-2 maintenance study. Further details of both studies
are presented below.

B.3.3.1.1 LUCENT-1

Trial design

The trial design of LUCENT-1 is shown in Figure 3. LUCENT-1 was a multicentre, randomised,
double-blind, parallel-arm, placebo-controlled Phase Il trial designed to evaluate the safety and
efficacy of mirikizumab, compared with placebo, over a 12-week induction period. The trial was
conducted at 163 centres that screened 2079 patients; screening lasted up to 28 days prior to
trial baseline. As outlined in Section B.3.2, the study population included patients with moderately
to severely active UC who had an inadequate response to, loss of response to, or intolerance to
conventional therapy for UC (“conventional-failed”), and those who had an inadequate response
to, loss of response to, or intolerance to biologic therapy for UC (“biologic-failed”).

After screening, patients were randomised 3:1 to intravenous (IV) mirikizumab 300 mg Q4W or
IV placebo Q4W, respectively, and were stratified by biologic-failed status, baseline
corticosteroid use, baseline disease activity (as defined by a modified Mayo score of 4—6 or 7-9)
and region. Patients received their allocated study treatment at Weeks 0, 4 and 8. Patients who
completed Week 12 of LUCENT-1 were eligible to enrol into the LUCENT-2 maintenance ftrial,
regardless of their clinical response status at Week 12 of LUCENT-1, while patients who
discontinued LUCENT-1 before Week 12, or completed LUCENT-1 but did not enrol in LUCENT-
2, completed a post-treatment follow-up period for 16 weeks subsequent to their last visit.

Figure 3: The trial design of LUCENT-1

Blinded Induction Period

5 Maintenance
E study
£ LUCENT-2 or
] post-treatment
g follow-up?
.4 Placebo IV Q4W (N=322) —
Patients  Patients
Entered Randomized
3:1
@ —
Week 0 Week 12

aPatients who completed LUCENT-1 through Week 12 either completed post-treatment follow-up within the study
or were eligible to participate in the maintenance study LUCENT-2.
Abbreviations: 1V: intravenous; Q4W: every 4 weeks.

Trial methodology

The primary endpoint of LUCENT-1 was the proportion of patients in clinical remission at Week
12, based on the modified Mayo score. Secondary endpoints included further assessments of
remission, the proportion of patients with clinical response at Week 12, the proportion of biologic-
failed patients with clinical response at Week 12 and assessment of improvement in bowel
urgency. A summary of the methodology of the LUCENT-1 trial is presented in Table 6.
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Table 6: Summary of LUCENT-1 trial methodology

Trial name

LUCENT-1

Location

The study was conducted at 471 centres in Argentina, Australia, Austria,
Belgium, Canada, China, Croatia, the Czech Republic, Denmark, France,
Germany, Hungary, India, Ireland, Israel, Italy, Japan, Latvia, Lithuania,
Malaysia, Mexico, the Netherlands, Poland, the Republic of South Korea,
Romania, the Russian Federation, Serbia, Slovakia, Spain, Switzerland,
Taiwan, Turkey, Ukraine, the United Kingdom (- patients recruited from .
centres), and the United States.

Trial design

A Phase lll, multicentre, randomised, double-blind, parallel-arm, placebo-
controlled study designed to evaluate the safety and efficacy of mirikizumab,
compared with placebo, over a 12-week induction period.

Eligibility criteria
for participants

A summary of the inclusion and exclusion criteria is provided below. Full
details of the eligibility criteria are presented in Appendix J.

Inclusion criteria:

Aged 218 and <80 years

An established diagnosis of UC at least 3 months prior to baseline
Endoscopic evidence of UC

A histopathology report that supports a UC diagnosis

A modified Mayo Score of 4—-9 with an endoscopic subscore of =2 within
14 days of baseline

e UC extending beyond the rectum

Prior medication failure inclusion criteria:

e Conventional-failed patients must have had inadequate response to, loss
of response to, or intolerance to corticosteroids or immunomodulators
AND never failed nor demonstrated an intolerance to a biologic
medication.

e Biologic-failed patients must have had inadequate response to, loss of
response to, or intolerance to TNFis, anti-integrins, or tofacitinib.

Exclusion criteria:

e UC limited to the rectum (proctitis)

e Any other forms of IBD

An immunodeficiency syndrome that would cause UC-like colonic
inflammation

Extensive colonic resection

Stricture/stenosis within the small bowel or colon

Toxic megacolon

Colonic adenoma that had not been removed

Dysplasia of colonic mucosa

Gastrointestinal cancer

Received or failed 23 biologic therapies (excluding tofacitinib) for UC

Study drugs

Study drug: 300 mg mirikizumab, administered intravenously at Weeks 0, 4
and 8

Comparator: Placebo administered intravenously at Weeks 0, 4 and 8 to
match mirikizumab.

Permitted and
disallowed
concomitant
medication

Stable doses of the following drugs were permitted:
Oral 5-aminosalicylic acid therapy

Oral corticosteroids

Azathioprine

Mercaptopurine

e Methotrexate

Disallowed medications included:
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e TNFi

e Anti-integrin antibodies

e Immunomodulators such as cyclosporine, although stable doses of some
immunomodulators such as azathioprine were permitted as outlined
above

e JAKinhibitors

Primary outcome

The primary outcome was to evaluate the proportion of patients in clinical
remission at Week 12 defined using the modified Mayo score (see Section
B.3.3.3).

Secondary
outcomes

Major secondary endpoints are listed below; for definitions, see Section
B.3.3.3.

Alternate clinical remission at Week 12

Clinical response at Week 12

Endoscopic remission at Week 12

Symptomatic remission at Week 4

Symptomatic remission at Week 12

Clinical response in the biologic-failed population at Week 12
Bowel movement urgency improvement at Week 12
Histologic-endoscopic mucosal improvement at Week 12

Additional secondary outcomes can be found in Appendix M and the CSR."

Pre-specified
subgroups

Subgroup analyses for all primary and major secondary endpoints were
conducted for the following:

Previous systemic therapy

Previous biologic therapy

Demographics

Geographic region

Baseline disease severity and activity

Duration and location of disease

Concomitant therapy for UC

Abbreviations: CSR: clinical study report; IBD: inflammatory bowel disease; JAK: Janus kinase; TNFi: tumour
necrosis factor alpha inhibitor; UC: ulcerative colitis.

B.3.3.1.2 LUCENT-2

Trial design

LUCENT-2 was a multicentre, randomised, double-blind, parallel-arm, placebo-controlled Phase
Il maintenance study which followed LUCENT-1 and evaluated the safety and efficacy of
mirikizumab in maintaining treatment response at Week 40 (after 52 weeks of continuous study
drug treatment). The trial was conducted at 368 centres with 1178 patients and comprised five
treatment arms. The treatment received in LUCENT-2 was dependent on the treatment arm
patients were initially randomised to at Week 0 of LUCENT-1, and the achievement of clinical
response at Week 12 of LUCENT-1. The LUCENT-2 study design is shown in Figure 4. Patients
who completed LUCENT-2 could be enrolled into an open-label extension (LUCENT-3).
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Figure 4: The trial design of LUCENT-2

Primary Study

Population

LUCENT-1 LUCENT-2 LUCENT-3

Maintenance/
Blinded Randomised Withdrawal

Blinded Induction OL Long-Term Extension

Placebo SC Q4W

Rollover for patients
expected to benefit with

m continued mirikizumab
Patients who lose
with OL mirikizumab®

———o . * ) ® 4—e
wo w12 wo w12 w40 Wo w160

Randomisation 3:1

Placebo IV Q4W

aPatients for whom re-induction (“rescue therapy”) with open-label mirikizumab was not deemed to demonstrate
clinical benefit discontinued treatment and were not eligible to enter the open-label extension.

Abbreviations: 1V: intfravenous; NR: non-responder OL: open-label; Q4W: every 4 weeks; R: responder; SC:
subcutaneous; W: week.

Mirikizumab responders from LUCENT-1 (primary study population)

The primary study population comprised patients, randomised to the mirikizumab arm of
LUCENT-1, who showed a clinical response at Week 12 (for definition see Section B.3.3.3).
These patients were re-randomised 2:1 to subcutaneous mirikizumab 200 mg Q4W
(maintenance therapy) or subcutaneous placebo Q4W, respectively. Randomisation was
stratified based on biologic-failed status, induction remission status, baseline corticosteroid use,
and region. Patients continued their treatment assignment throughout the LUCENT-2 trial unless
they developed secondary loss of response (for definition, see Section B.3.3.3).

If a loss of response was confirmed (including the use of endoscopy results), patients received
three doses of open-label IV mirikizumab 300 mg Q4W re-induction therapy. If patients were
deemed to have achieved clinical benefit from the re-induction therapy after the three doses, the
patients were considered for enrolment into LUCENT-3 but could not continue in LUCENT-2.

Placebo responders from LUCENT-1

Patients randomised to placebo in LUCENT-1 who achieved clinical response at Week 12
continued to receive placebo in LUCENT-2. If a loss of response was confirmed, patients
followed the same procedures as for the mirikizumab responders, described above.

Mirikizumab and placebo non-responders from LUCENT-1

Patients who did not achieve clinical response to IV mirikizumab 300 mg Q4W or placebo during
LUCENT-1 received open-label extended induction therapy (IV mirikizumab 300 mg Q4W) at
Weeks 0, 4 and 8 of LUCENT-2. At Week 12, following extended induction, these patients
underwent delayed clinical response assessment. Patients who achieved delayed clinical
response, as compared with LUCENT-1 baseline, after extended induction therapy could
subsequently receive open-label subcutaneous mirikizumab 200 mg Q4W from Week 12.
Patients continued this treatment and underwent clinical response evaluation via endoscopy at
Week 40 unless they discontinued from the study. If patients were deemed to have achieved
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clinical benefit at Week 40, they were considered for enrolment into LUCENT-3 to continue
subcutaneous maintenance therapy. Patients who did not achieve clinical response after
extended induction therapy at Week 12 of LUCENT-2 discontinued the study.

Post-treatment follow-up period

Patients underwent a maximum 16-week post-treatment follow-up period. Patients who
discontinued the study having last received IV mirikizumab returned for post-treatment follow-up
visits at 4 and 16 weeks after the end-of-treatment visit. Patients who discontinued the study
having received subcutaneous mirikizumab returned for post-treatment follow-up at 4 and 12
weeks after the end-of-treatment visit. Patients who subsequently entered the open-label
extension study did not need complete the post-treatment follow-up period.

Trial methodology

The primary endpoint of LUCENT-2 was the proportion of patients in clinical remission at Week
40, based on the modified Mayo score. Secondary endpoints included further assessments of
remission, maintenance of remission from Week 12 of LUCENT-1 to Week 40 of LUCENT 2 and
assessment of improvement and remission in bowel urgency. A summary of the methodology of
the LUCENT-2 trial is presented in Table 7.

Table 7: Summary of LUCENT-2 trial methodology

Trial name LUCENT-2

The study was conducted at 368 centres in Argentina, Australia, Austria,
Belgium, Canada, China, the Czech Republic, Denmark, France, Germany,
Hungary, India, Ireland, Israel, Italy, Japan, Latvia, Lithuania, Malaysia,
Location Mexico, the Netherlands, Poland, the Republic of South Korea, Romania, the
Russian Federation, Serbia, Slovakia, Spain, Switzerland, Taiwan, Turkey,
Ukraine, the United Kingdom (] patients enrolled from [ centres), and the
United States.

A Phase lll, multicentre, randomised, double-blind, placebo-controlled,
parallel-arm study evaluating the safety and efficacy of mirikizumab in
maintaining treatment response at Week 40 (Week 52 of continuous study
treatment).

Trial design

A summary of the inclusion and exclusion criteria is provided below. Full
details of the eligibility criteria are presented in Appendix K.

Inclusion criteria:

e Completion of LUCENT-1 having received at least 1 dose of study drug
and had all necessary evaluations to assess the modified Mayo score at
the end of the study

e Patients must have been willing and able to complete the scheduled
study assessments, including endoscopy and daily diary entry

Eligibility criteria | Exclusion criteria:

for participants o Diagnosed with Crohn’s disease or IBD-Unclassified during LUCENT-1

e Had bowel resection or other surgery for the treatment of UC during
LUCENT-1, or are likely to require surgery for the treatment of UC during
LUCENT-2

e Evidence of colonic dysplasia at maintenance baseline (Week 12 of
LUCENT-1) or diagnosis of cancer of the gastrointestinal tract during
LUCENT-1.

e Current adenomatous polyps that have not been removed - patient may
be eligible for study after removal and confirmation of no dysplasia or
malignancy on local histology report
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e Initiation of a new prohibited medication during LUCENT-1
e Presence of a hepatic or hematologic laboratory abnormality prior to
Week 0 that would require permanent discontinuation from study drug

Study drugs

Maintenance therapy: blinded 200 mg mirikizumab, administered
subcutaneously Q4W

Extended induction/re-induction therapy: open-label 300 mg mirikizumab,
administered intravenously Q4W

Comparator (in primary study population and for LUCENT-1 placebo
responders): blinded placebo administered subcutaneously Q4W

Permitted and
disallowed
concomitant
medication

Stable doses of the following drugs were permitted:
Oral 5-aminosalicylic acid therapy

Oral corticosteroids

Azathioprine

Mercaptopurine

Methotrexate

Disallowed medications included:

TNFi
Anti-integrin antibodies

e Immunomodulators such as cyclosporine, although stable doses of some
immunomodulators such as azathioprine were permitted as outlined
above

¢ JAK inhibitors

Primary outcome

The proportion of patients in clinical remission at Week 40, using the
modified Mayo score (see Section B.3.3.3).

Secondary
outcomes

Major secondary endpoints are listed below; for definitions, see Section
B.3.3.3.

Alternate clinical remission at Week 40

Endoscopic remission at Week 40

Histologic-endoscopic mucosal remission at Week 40

Change from LUCENT-1 baseline in Urgency Numerical Rating Scale
Corticosteroid-free remission without surgery at Week 40

Urgency remission at Week 40

Maintenance of clinical remission (from Week 12 of LUCENT-1 to Week
40 of LUCENT-2)

Additional secondary outcomes can be found in Appendix N and the CSR.8°

Pre-specified
subgroups

Subgroup analyses for all primary and major secondary endpoints were
conducted for the following:

Previous systemic therapy

Previous biologic therapy

Demographics

Geographic region

Baseline disease severity and activity

Duration and location of disease

Concomitant therapy for UC

Induction remission status

Abbreviations: IBD: inflammatory bowel disease; JAK: Janus kinase; Q4W: every 4 weeks; TNFi: tumour
necrosis factor alpha inhibitor; UC: ulcerative colitis.
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B.3.3.2 Baseline characteristics

B.3.3.2.1 LUCENT-1

Summaries of the demographic characteristics and baseline disease characteristics for patients
included in the LUCENT-1 trial are provided below in Table 8 and Table 9, respectively.

Overall, baseline characteristics were well-balanced across treatment groups. Respectively,
patients in the mITT population receiving mirikizumab and placebo had a mean age of [} years
and [l years, and ] and ] were male. A similar proportion of patients in each arm had
severe disease at baseline as per their modified Mayo score category (7-9) (i} for the
mirikizumab arm, - for the placebo arm) and the mean total Mayo score was - in both
arms. Additionally, in line with the decision problem, biologic-naive and biologic-failed patients
were included, with biologic-naive patients constituting [JJill and Il of the mirikizumab and
placebo arms, respectively.

Table 8: Baseline demographic characteristics for patients in the mITT population of the
LUCENT-1 trial

Characteristics PBO (N=[)
Age (years), mean (SD)
Male, n (%)
Weight (kg), mean (SD)
BMI category, n (%)
Underweight (<18.5 kg/m?)
Normal (218.5 and <25 kg/m?)
Overweight (225 and <30 kg/m?)
Obese or extreme obese (230 kg/m?)
Race, n (%)
White
Black or African American

Miri 300 mg IV (N=[]ll)

Asian
Other
Geographical region, n (%)

North America

Europe

Western Europe

Eastern Europe
Other
Asia

Central America/South America
Rest of the World

Abbreviations: BMI: body mass index; IV: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; PBO:
placebo; SD: standard deviation.
Source: Eli Lilly and Company (data on file): LUCENT-1 Clinical Study Report Table AMAN 8.3 (page 108)7°
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Table 9: Baseline disease characteristics and prior therapies of patients in the mITT
population of the LUCENT-1 trial

Characteristics PBO (N=]I) MI(I’;J:OO m )IV

Duration of ulcerative colitis (years), mean (SD) [ [
Disease location, n (%)
Proctitis I -
Left-side colitis ] _
Pancolitis I I
Baseline modified Mayo score category, n (%)
Mild (1-3) | |
Moderate (4-6) | |
Severe (7-9) I I
Total Mayo score, mean (SD) _ _
Severe disease (endoscopic Mayo subscore=3), n [ ] [
(%)
Fecal calprotectin (ug/g), mean (SD) I e
Baseline corticosteroid use, n (%) ] ]
Baseline immunomodulator use, n (%) I ]
Prior biologic or tofacitinib failure, n (%) [ [
Prior TNFi failure, n (%) ] ]
Prior vedolizumab failure, n (%) I ]
Prior tofacitinib failure, n (%) ] ]
Number of failed biologics or tofacitinib, n (%)
None _ _
1 I I
2 I I
23 I I

Abbreviations: |V: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; PBO: placebo; SD: standard
deviation; TNFi: tumour necrosis factor inhibitor.
Source: Eli Lilly and Company (data on file): LUCENT-1 Clinical Study Report Table AMAN 8.3 (page 108)"°
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B.3.3.2.1 LUCENT-2

Summaries of the demographic characteristics and baseline disease characteristics for patients included in the LUCENT-2 trial and grouped by their
response status at the end of the LUCENT-1 trial are provided below in Table 10 and Table 11, respectively.

As in LUCENT-1, baseline demographic and disease characteristics were well-balanced across all treatment arms. The mean age of all study patients
in the mITT population was [JJli] years, ranging from |l years to |l years across treatment groups, and just over half of patients were male in all
groups (mean: ). Disease severity at baseline was similarly consistent between groups, with [l to Il (mean: Il with modified Mayo
score of 7-9, and a mean total Mayo score of between [ and | (mean: ). Of all patients in the mITT study population, |JJlij were biologic-
naive and [JJlij were biologic-failed.

Table 10: Baseline demographic characteristics for patients in the mITT population of the LUCENT-2 trial

Miri induction responders PBO induction r:\gir:i.ri:g:g:g:r :Ergri:sdplgcr:idoer:

Characteristics Responder(BBO | o miri300 IV | (OL Miri 300 IV

PeO (N=I) Mirzr\?gOm)SC S N

All study
patients

(=)

Age (years), mean (SD)

Male, n (%)

Weight (kg), mean (SD)

BMI category, n (%)

Underweight (<18.5
kg/m?)

Normal (=18.5 and
<25 kg/m?)

Overweight (=25 and
<30 kg/m?)

Obese or extreme
obese (=30 kg/m?)

Race, n (%)

i
i

White |
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Black or African
American

Asian

Other

Geographical region, n (%)

North America

Europe

Western Europe

Eastern Europe

Other

Asia

America

Central or South

Rest of the World

Abbreviations: BMI: body mass index; IV: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; PBO: placebo; SD: standard deviation.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.6 (page 23).8'

Table 11: Baseline disease characteristics and prior therapies of patients in the mITT population of the LUCENT-2 trial

Miri induction responders PBO induction Miri induction PBO induction All study
Characteristics Miri 300 ma SC R(g%;gré%er ?8:_1 -mfipg;odﬁ;‘ ?SE-I:"ei:ip;(;'nodlevr patients
Peo (NI | ' ) N-) N=EE) N=I) (=D
e oy © ot BN # I | S S S -
Disease location, n (%)
Proctitis I I | | | ___
Left-side colitis | I I | | |
Pancolitis I I I I I I
Baseline Modified Mayo Score category, n (%)
Mild (1-3) | [ ] | [ ] | ] | I [ ] | I
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Moderate (4-6) I I I I I I

Severe (7-9) I I I I I I
Total Mayo Score, mean (SD) I I I I I I
Urgency NRS, mean (SD) I I I I I I
Pecal calprotecin (uglg). . 0 __r _n _§
median (Q1, Q3)
e e e | | I | B | B | S
median (Q1, Q3)
(Ezz)sellne corticosteroid use, n _ _ _ _ _ _
Sasen munomeduator E— E— E— — N | -
o Dlologisor tofaciinib I I NN #EEE @B
Prior TNFi failure, n (%) I I I I I I
Prior Vedolizumab failure, n (%) ] ] I ] I ]
Prior Tofacitinib failure, n (%) I ] ] [ I |
Number of failed biologics or tofacitinib, n (%)

None I I I I | I

1 I I I I I I

2 I I I I I I

>3 I I I I | |

aAll Study Patients pooling together LUCENT-1 responders and non-responders.
Abbreviations: |V: intravenous; Miri: mirikizumab; OL: open-label; PBO: placebo; SC: subcutaneous; SD: standard deviation; TNFi: tumour necrosis factor inhibitor.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.6 (page 23).8!
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B.3.3.3 Outcome definitions

Definitions for the modified Mayo score and clinical effectiveness outcomes used in the
LUCENT-1 and LUCENT-2 trials are presented in Table 12.

Table 12: Definitions of clinical effectiveness outcomes used in the LUCENT-1 and

LUCENT-2 trials

Outcome

Definition

LUCENT-1 and LUCENT-2

Modified Mayo
score

A modified version of the full Mayo score for UC (Table 3).2% 2" The modified
Mayo score does not include the Physician’s global assessment subscore
but has been shown to correlate well with the full Mayo score.?°

Includes the following subscores, with a total possible score of 9:

e Stool frequency subscore (0-3)
e Rectal bleeding subscore (0-3)
e Endoscopic subscore (0-3)

The exclusion of the Physician’s Global Assessment subscore is in line with
guidance published by the FDA that patient-reported outcomes are better
able to measure the signs and symptoms of UC than this clinician-reported
outcome.®?

Clinical remission

e Stool frequency subscore = 0 or 1, with 21-point decrease from baseline
e Rectal bleeding subscore =0
¢ Endoscopic subscore = 0 or 1 (excluding friability)

Alternate clinical
remission

e Stool frequency subscore = 0 or 1
e Rectal bleeding subscore =0
e Endoscopic subscore = 0 or 1 (excluding friability)

Clinical response

e >2-point and 230% decrease in the modified Mayo score from baseline
e Rectal bleeding subscore = 0 or 1, or 21-point decrease from baseline

Endoscopic e Endoscopic subscore = 0 or 1 (excluding friability)

remission

Symptomatic Stool frequency subscore = 0 or 1, with 21-point decrease from baseline
remission Rectal bleeding subscore = 0

Histologic- e LUCENT-1: Histologic improvement, defined using Geboes scoring
endoscopic system?® with neutrophil infiltration in <5% of crypts, no crypt destruction,
mucosal and no erosions, ulcerations, or granulation tissue, and an endoscopic
improvement subscore = 0 or 1 (excluding friability)

e LUCENT-2: Histologic remission with resolution of mucosal neutrophils
(defined using Geboes scoring system® with subscores of 0 for grades:
2b [lamina propria neutrophils], 3 [neutrophils in epithelium], 4 [crypt
destruction] and 5 [erosion or ulceration]) and endoscopic remission
(defined as an endoscopic subscore of 0 or 1, excluding friability).

Health outcomes
endpoints

Change from baseline in:

o IBDQ score at Week 12 (LUCENT-1) and Week 40 (LUCENT-2)

e EQ-5D 5L index at Week 12 (LUCENT-1) and Week 40 (LUCENT-2)

e  WPAI:UC score at Week 12 (LUCENT-1) and Week 40 (LUCENT-2)

e SF-36, Version 2 physical and mental component and domain scores at
Week 12 (LUCENT-1) and Week 40 (LUCENT-2)

LUCENT-2 only
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Corticosteroid-free | ¢  Clinical remission at Week 40
remission without e Symptomatic remission at Week 28
surgery e No corticosteroid use for 212 weeks prior to Week 40

Urgency remission | ¢  Urgency NRS score at week 40 = 0 or 1

Loss of response Loss of response was defined as:

e >2-point increase in the combined stool frequency and rectal bleeding
subscores (relative to LUCENT-1 baseline)

e >4 points combined stool frequency and rectal bleeding subscores on 2
consecutive visits

e Confirmation of negative Clostridium difficile testing (from Week 8)

And

e Confirmed by a centrally read endoscopic subscore of 2 or 3 from Week
12 and no later than Week 28

Abbreviations: EQ-5D 5L: European Quality of Life 5 Dimensions 5 Level index; IBDQ: Inflammatory
Bowel Disease Questionnaire; NRS: numerical rating scale; SF-36: Medical Outcomes Study 36-ltem
Short Form Health Survey UC: ulcerative colitis; WPAI:UC: Work Productivity and Activity Impairment
Questionnaire ulcerative Colitis.

B.3.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.3.4.1 Trial populations

LUCENT-1 and LUCENT-2

The description and number of patients in each analysis population for the LUCENT-1 and
LUCENT-2 trials are presented in Table 13. The modified intention-to-treat (mITT) population
was used in the analysis of efficacy and health outcomes. The safety population was used for
safety-related analysis.

Table 13: Trial populations used for the analysis of outcomes in the LUCENT-1 and
LUCENT-2 trials

Analysis set LUCENT-1 LUCENT-2
Screening N 2079 1178
population

(LUCENT-1)/All . . . .
entered patients Description | All patients who signed informed consent.

(LUCENT-2)

, N 1281 | 1177
Intention-to-treat

(ITT) population Descriotion All randomised patients. Patients were analysed according to the
P treatment to which they were assigned.

N 1162 | 1073

All randomised patients who received any amount of study

Modified ! . . o
. . treatment, excluding patients impacted by the electronic clinical
intention-to-treat _— _ .

Description | outcome assessment (eCOA) transcription error in Poland and
(mITT) a . . :
population Turkey? (regardless of whether the patient did not receive the

correct treatment, or otherwise did not follow the protocol).

Use For all efficacy and health outcome analyses

Company evidence submission template for mirikizumab for treating moderately to severely
active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 56 of 136



N 1279 1177
All randomised patients who received any amount of study
Safety population | Description | treatment (regardless of whether the patient did not receive the
correct treatment, or otherwise did not follow the protocol).
Use For all safety-related analyses
N 955 897
All mITT patients who were not deemed non-compliant with
Per-protocol treatment, who did not have significant protocol deviations, and
population (PP) Description | whose investigator site did not have significant good clinical
practice deviations that required a report to regulatory agencies
(regardless of study period).

aFor details of the eCOA transcription error, see Section 3.1.2.2 of the LUCENT-1 and LUCENT-2 CSRs.79 &
Abbreviations: CSR: clinical study report; eCOA: electronic outcome assessment; ITT: intention-to-treat; mITT:
modified intention-to-treat; PP; per-protocol.

LUCENT-2

In addition to the populations described above, LUCENT-2 comprised additional cohorts which
were based on the clinical response at Week 12 of LUCENT-1 and the subsequent treatment
received in LUCENT-2. These analysis cohorts are presented in Table 14. The mirikizumab
induction responder cohort was used for inferential comparisons in the analysis of LUCENT-2
trial data. Data reported for all other cohorts were descriptive.

Table 14: Analysis cohorts used in LUCENT-2, dependent on clinical response at Week 12

of LUCENT-1
Cohort Description Treatment groups in LUCENT-2
Mirikizumab Patients who responded to
induction mirikizumab induction dosing at Subcutaneous placebo
Week 12 of LUCENT-1 and were
responders

(primary analysis

cohort)

then re-randomised to subcutaneous
mirikizumab 200 mg Q4W or
placebo.

Subcutaneous mirikizumab 200 mg
Q4w

Mirikizumab
induction remitters
(sub-population of

Patients classified as clinical
remitters at Week 12 of LUCENT-1
and were re-randomised to

Subcutaneous placebo

_m|r|k|z_umab subcutaneous mirikizumab 200 mg Subcutaneous mirikizumab 200 mg
induction Q4W mirikizumab or placebo QAW
responders) P '
Subcutaneous placebo (placebo
induction responders)
. Patients enrolled into LUCENT-2 who | Subcutaneous placebo (mirikizumab
Induction e - ; .
responders were classified as clinical responders | induction responders)

at Week 12 of LUCENT-1.

Subcutaneous mirikizumab 200 mg
Q4W (mirikizumab induction
responders)

Induction non-
responders

Patients enrolled into LUCENT-2 who
were classified as clinical non-
responders at Week 12 of LUCENT-
1.

IV mirikizumab 300 mg Q4W
(mirikizumab induction non-
responders)

IV mirikizumab 300 mg Q4W
(placebo induction non-responders)

Loss of response
cohort

Patients who responded to induction
dosing at Week 12 of LUCENT-1,

Subcutaneous placebo (placebo
induction responders)
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lost response during LUCENT-2, and

Subcutaneous placebo (mirikizumab
received at least 1 dose of open-label

induction responders)

IV mirikizumab re-induction. Note
that in the LUCENT trial materials,
re-induction therapy is referred to as
“rescue therapy”.

Subcutaneous mirikizumab 200 mg
Q4W (mirikizumab induction
responders)

Subcutaneous mirikizumab 200 mg
Q4W (mirikizumab induction non-
responders)

Subset of induction non-responders
who achieved delayed clinical

Delayed clinical response, entered the open-label

responders maintenance period and received at
least 1 dose of subcutaneous

mirikizumab dosing.

Subcutaneous mirikizumab 200 mg
Q4W (placebo induction non-
responders)

Abbreviations: 1V: intravenous; Q4W: every 4 weeks.

Subgroup definitions

In line with the NICE final scope, subgroup analyses based on prior biological agent use were
performed. The trial definition of conventional-failed patients, henceforth referred to as “biologic-
naive”, included patients who had an inadequate response to, loss of response to, or were
intolerant to conventional therapy. The trial definition of biologic-failed patients, referred to as
“biologic-failed”, included patients who had failed and thus discontinued prior biologic therapy,
including tofacitinib, due to loss of response, inadequate response, or intolerance. An additional
5 patients on placebo and 15 patients on mirikizumab were previously exposed to but did not fail
a biologic or JAK inhibitor.

B.3.4.2 Patient disposition

Patient flow diagrams for LUCENT-1 and LUCENT-2 are presented in Appendix D.2.

B.3.4.3 Statistical methods

The statistical methods employed for the LUCENT-1 and LUCENT-2 trials are presented in Table

15.

Table 15: Summary of the statistical methods employed in the LUCENT-1 and LUCENT-2

trials
LUCENT-18 LUCENT-28%°
To test the hypothesis that mirikizumab | To test the hypothesis that mirikizumab
is superior to placebo at inducing is superior to placebo in achieving
Hypothesis clinical remission (for definition see clinical remission at Week 40 (Week 52
objective Table 12) at Week 12 in patients with of continuous therapy) among patients
moderately to severely active colitis induced into clinical response with
(UC). mirikizumab in LUCENT-1.
A prespecified graphical multiple testing | A prespecified graphical multiple testing
approach was implemented to control approach was implemented to control
Multiple the overall Type | error rate at two- the overall Type | error rate at two-
. sided alpha of 0.00125, for all primary sided alpha of 0.05, for all primary and
comparisons ; : . ; : .
and and major second.ary endp0|nts_(F|gure major secondary gndpomts (F|gyre
multiplicity 5).86.87 The graphical approach is a 6).86.87 The graphical approach is a
closed testing procedure; hence, it closed testing procedure; hence, it
strongly controlled the family-wise error | strongly controlled the family-wise error
rate across all endpoints.86-88 rate across all endpoints.&-88
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e Primary endpoint and other binary
efficacy endpoints: the Cochran—
Mantel-Haenszel (CMH) chi-square
test was used to compare the two
treatment groups with the following
stratification factors: (a) previous
biologic therapy failure status, (b)
baseline corticosteroid use, (c)
baseline disease activity, and (d)
region.

e Continuous endpoints: treatment
comparisons were made using
mixed-effects model for repeated
measures (MMRM) analysis. When
the MMRM was used, it included:
(a) treatment group, (b) previous

e Primary endpoint and other
categorical efficacy endpoints: the
CMH chi-square test was used to
compare mirikizumab and placebo
with stratification factors: (a)
previous biologic therapy failure, (b)
corticosteroid use, (c) region, and
(d) LUCENT-1 clinical remission
status.

e Continuous endpoints: treatment
comparisons were made using
MMRM analysis. When the MMRM
was used, it included: (a) treatment
group, (b) previous biologic therapy
failure status, (c) baseline
corticosteroid use, (d) LUCENT-1

e The predicted clinical remission
rates at Week 12 for mirikizumab
versus placebo were expected to
be 23% versus 7.8% (biologic-
failed patients: 16% versus 3.5%;
conventional-failed patients: 30%
versus 12%).

Given the assumptions, a sample size
of 1160 patients was expected to
provide >90% power to demonstrate

Statistical biologic therapy failure status, (c) clinical remission status, (e) region,
analysis baseline corticosteroid use, (d) (f) baseline value in the model, (g)
baseline disease activity, (e) visit, and (h) the interactions of
region, (f) baseline value in the treatment-by-visit and baseline-by-
model, (g) visit, and (h) the visit as fixed factors.
interactions of treatment-by-visit e Continuous endpoints with a single
and baseline-by-visit as fixed post-baseline timepoints: treatment
factors. comparisons were made using
e Continuous endpoints with a single ANCOVA with: (a) treatment group,
post-baseline timepoints: treatment (b) previous biologic therapy failure
comparisons were made using status, (c) corticosteroid use, (d)
analysis of covariance (ANCOVA) LUCENT-1 clinical remission
with: (a) treatment group, (b) status, (e) region, and (f) baseline
previous biologic therapy failure value in the model.
status, (c) corticosteroid use, (d)
baseline disease activity, (e)
region, and (f) baseline value in the
model.
The study was planned to randomise It was assumed that 90% of patients
approximately 1160 patients in a 3:1 would complete LUCENT-1 and that
ratio of IV mirikizumab 300 mg Q4W to | approximately 470 would enter
IV placebo, assuming that LUCENT-2 as clinical responders,
approximately 1044 patients would randomised 2:1 to subcutaneous
complete the study. mirikizumab 200 mg Q4W (313
The power calculations assumed the patients) and subcutaneous placebo
following: (157 patients). Among the
e The randomised study population approximately 470 mirikizumab clinical
would include approximately 50% responders, apprpgimately_180 were
Sample size, biologic-failed patients and assumeg :ﬁ t;e clinical remitters. It was
power approximately 50% conventional- | @ssumedhat.
calculation failed patients. e The induction study (LUCENT-1,

which has a mixed population with
approximately 50% biologic-failed
patients) was expected to have an
overall clinical remission rate of
23% and response rate of 60% with
mirikizumab.

e 75% of induction patients would
receive treatment with mirikizumab,
based on a 3:1 randomisation ratio
for the induction study.

e A 10% dropout rate from induction
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that mirikizumab is superior to placebo to maintenance.

in achieving the primary endpoint. Assuming mirikizumab and placebo

clinical remission rates of 47% and
27%, respectively, the study based on
the 470 mirikizumab induction
responders was expected to have
>95% power to demonstrate that
mirikizumab is superior to placebo by
using a chi-square test with a 2-sided
significance level of 0.05.

In addition, the sample size was
expected to provide adequate power
(>80%) to demonstrate that
mirikizumab is superior to placebo for
endoscopic remission and
corticosteroid-free remission at Week
40, among responders to mirikizumab
induction treatment by using a chi-
square test with a 2-sided significance
level of 0.05.

Dropouts and missing data were handled as follows:

e Binary endpoints: missing data were imputed using non-responder imputation
(NRI).2

e Continuous endpoints: primary analysis was MMRM using the missing at
random assumption for handling missing data.

e Patients discontinuing due to an AE: the baseline observation carried forward

Data (mBOCF) method was used. The baseline observation for the endpoint was
management, carried forward to the corresponding visit for all missing observations after the
patient patient discontinued study treatment.

withdrawals e Patients discontinuing for any other reason: mMBOCF was used; the last non-

missing post-baseline observation before discontinuation was carried forward
to the corresponding visit for all missing observations after the patient
discontinued.

e Patients with sporadically missing observations prior to discontinuation:
mBOCF was used; the last non-missing observation before the sporadically
missing observation was carried forward to the corresponding visit.

aFor patients impacted by the eCOA transcription error, modified NRI was used; for more details see Section
5.3.4 of the LUCENT-1 SAP and LUCENT-2 SAP.8485

Abbreviations: ANCOVA: analysis of covariance; CMH: Cochran—Mantel-Haenszel; eCOA: electronic outcome
assessment; mBOCF: modified baseline observation carried forward; MMRM: mixed-effects model for repeated
measures; NRI: non-responder imputation; SAP: statistical analysis plan.

Source: Eli Lilly (Data on File): LUCENT-1 Statistical Analysis Plan;®* Eli Lilly (Data on File): LUCENT-2
Statistical Analysis Plan.®®
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a = 0.00125

Clinical remission at Week 12

t

Alternate Clinical remission at
Week 12

1|

Clinical response at Week 12

1|

Endoscopic remission at
Week 12

!

Symptomatic remission at Week 12

|

Clinical response in biologic-failed
population at Week 12

1

Histologic-Endoscopic mucosal
improvement at Week 12

Bowel movement urgency

improvement at Week 12

Symptomatic remission at Week 4

Source: Eli Lilly (Data on File): LUCENT-1 Statistical Analysis Plan.8

Figure 5: Graphical approach to controlling Type | error rate in LUCENT-1

Figure 6: Graphical approach to controlling Type | error rate in LUCENT-2

Clinical remission at Week 40

Ty

Alternate Clinical remission at
Week 40

!

N 40

Endoscopic remission at Week

Histologic-Endoscopic Mucosal
Remission at Week 40

Bowel movement urgency
improvement at Week 40

0.8

0.5
0.2

02

Corticosteroid-free remission
at Week 40

Urgency remission at Week
40

Source: Eli Lilly (Data on File): LUCENT-2 Statistical Analysis Plan.8®
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B.3.5 Critical appraisal of the relevant clinical effectiveness

evidence

RCTs captured in the clinical SLR were assessed for quality using the NICE clinical effectiveness
quality assessment checklist. The results of these quality assessments are presented in
Appendix D.3, and a summary of the quality assessment for LUCENT-1 and LUCENT-2 is

presented in Table 16.

Table 16: Quality assessment results for the LUCENT-1 and LUCENT-2 trials

Study question (Yes/No/Unclear) LUCENT-1 LUCENT-2
Was randomisation carried out appropriately? Yes Yes
Was the concealment of treatment allocation adequate? Yes Yes
Were the groups similar at the outset of the study in terms of
- Yes Yes
prognostic factors?
Were the care providers, participants and outcome assessors
. . Yes Yes
blind to treatment allocation? — —
Were there any unexpected imbalances in drop-outs between
o Unclear Unclear
groups?
Is there any evidence to suggest that the authors measured
No No
more outcomes than they reported? - —
Did the analysis include an intention-to-treat analysis? If so,
was this appropriate and were appropriate methods used to Yes Yes
account for missing data?

B.3.6 Clinical effectiveness results of the relevant studies

LUCENT-1:7®

reached statistical significance (| and

compared wi
98.785% Cl:

biologic-failed (_) groups.

Week 2 in the mITT cohort (

Summary of key efficacy outcomes from the LUCENT-1 and LUCENT-2 trials

e Treatment with mirikizumab in the LUCENT-1 trial was associated with improvements in all
efficacy outcomes at Week 12 as compared with receipt of placebo.

e Clinical remission at Week 12 was a primary endpoint in LUCENT-1 and in the mITT
cohort, a significantly higher proportion of patients receiving mirikizumab achieved clinical
remission as compared with those receiving placebo: 1% versus [l %, respectively

(99.875% ClI: _). A higher rate of clinical remission was similarly

observed in the biologic-naive and biologic-failed subgroups, although only the former
, respectively).

e Similarly, for a major secondary endpoint of clinical response, a significantly greater
proportion of patients receiving mirikizumab achieved clinical response at Week 12 as

th those receivini ilacebo (Il versus I respectively; RD: R

) in the mITT cohort. This result remained consistent
in the biologic-naive and biologic-failed subgroups (both [ EGzN).
e Bowel urgency was another key secondary endpoint; after 12 weeks of treatment, patients

receiving mirikizumab showed significant improvement in bowel urgency as compared with
those receiving placebo in the mITT (ﬁ), biologic-naive (| ) and
e Furthermore, the statistically significant improvement in bowel urgency associated with

mirikizumab treatment as compared with placebo treatment was observed as early as
) and the biologic-failed subgroup (

, and at
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Week 8 in the biologic-naive subgroup (-).

LUCENT-2:80

e The primary analysis cohort for LUCENT-2 was mirikizumab induction responders: patients
who responded to mirikizumab induction dosing at Week 12 of the LUCENT-1 trial who
were subsequently re-randomised to mirikizumab 200 mg Q4 W or placebo.

e In alignment with the efficacy results observed in the LUCENT-1 trial, treatment with
mirikizumab in the LUCENT-2 trial in this cohort demonstrated improvements in all efficacy
outcomes at Week 40 compared to those re-randomised to receive placebo.

e At Week 40, mirikizumab induction responders showed significantly greater clinical
remission rates (JJfj versus |l RD: I, BB, and this was observed regardless
of prior exposure to biologic therapy (biologic-naive and biologic-failed both ).

e In patients who had achieved clinical remission with mirikizumab induction therapy in
LUCENT-1, a significantly higher proportion maintained clinical remission to Week 40 with
mirikizumab treatment as compared with those receiving placebo in the LUCENT-2 study
(I versus B, respectively; RD: [l 95% CI: ). » alignment with
this, the proportion of patients in receipt of mirikizumab who maintained response was
higher than those receiving placebo in both the biologic-naive and biologic-failed
subgroups, although this reached statistical significance only in the latter (] and
ﬂ respectively)

e As compared to placebo, mirikizumab treatment in LUCENT-2 was associated with
statistically significant improvements at Week 40 of corticosteroid-free remission in the full
mirikizumab induction responder population (| versus | respectively; RD: [l

). This was similarly observed in both the biologic-naive and biologic-failed
subgroups (both [ IGN.

e Similarly to LUCENT-1, bowel urgency was statistically significantly improved in
mirikizumab induction responders receiving mirikizumab as compared with those receiving
placebo in the full mirikizumab induction responder poqu), as well as in the
biologic-naive (i) and biologic-failed subgroups( ), with improvements
maintained to Week 40 (| ).

The Phase Il LUCENT-1 and LUCENT-2 trials provide the key source of efficacy and safety data
for mirikizumab versus placebo. Efficacy results in this submission are presented for the modified
ITT population, the biologic-naive and biologic-failed populations, as defined in Section B.3.4,
from these trials. Presented efficacy results for LUCENT-2 are for the primary study population
as defined in Section B.3.4.1: mirikizumab responders from LUCENT-1 who were re-randomised
2:1 to receive mirikizumab or placebo, respectively, throughout LUCENT-2.

The primary and key secondary outcomes for both trials are presented below.”® 8 Additional
secondary outcomes from LUCENT-1 and LUCENT-2 can be found in Appendix M and Appendix
N, respectively.

Phase Il efficacy and safety results for mirikizumab are not considered in this submission due to
the availability of Phase Il data but are presented in Sandborn et al (2020).°

B.3.6.1 LUCENT-1

B.3.6.1.1 Clinical remission at Week 12

Clinical remission rates at Week 12 for patients receiving mirikizumab or placebo in the
LUCENT-1 trial are presented in Figure 7. These results show that a higher proportion of patients
receiving mirikizumab achieved clinical remission at Week 12 as compared with those receiving
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placebo: [ versus I respectively. This translated to a common risk difference (RD)

of I (99.875% C!: ) which was statistically significant (| Gz

In the biologic-naive subgroup, the proportion of patients who achieved clinical remission was
similarly higher in those treated with mirikizumab compared to the placebo group (RD: -; 95%

ci: I ). Sinilarly, in the biologic-failed subgroup, a higher rate of clinical
remission was achieved by patients receiving mirikizumab than those receiving placebo (RD: .;

95% CI: I NN ).

Figure 7: Clinical remission rates at Week 12 (NRI)

Abbreviations: Cl: confidence interval; Miri: mirikizumab; NRI: non-responder imputation; PBO: placebo.
Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.1 and AMAN.5.2 (pages 52—
53).79

B.3.6.1.2 Alternate clinical remission at Week 12

As outlined in Section B.3.3.3, an alternative definition of clinical remission was considered
based on feedback from the FDA on the mirikizumab paediatric programme proposal. In
LUCENT-1, |l of the mITT population receiving mirikizumab achieved alternate clinical
remission at Week 12, as compared with [JJJlij patients receiving placebo. The associated RD
was [} identical to the RD observed with the primary outcome, which remained statistically
significant (Il (Table 17). Statistically significantly higher rates of alternate clinical
remission at Week 12 were also observed with mirikizumab as compared with placebo in the
biologic-naive subgroup (RD: |l 95% C!: | R, B hereas statistical significance
was not achieved in the biologic-failed subgroup (RD: |l}; 95% C!I: | . ).

Table 17: Alternative clinical remission rates at Week 12 (NRI)

5 ) Response, n/N (%) Common risk difference vs
opulation —

Placebo IV Q4W Miri 300 mg IV Q4W placebo (Cl) [p-value]
miTT I menmnn | S
Biologic-naive I I I
Biologic-failed | I I

299.875% Cl reported. " 95% Cl reported.
Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; NRI:
non-responder imputation; Q4W: every 4 weeks.
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Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.3 and AMAN.5.4 (pages 54—

55).79

B.3.6.1.3

Clinical response at Week 12

At Week 12 of the LUCENT-1 trial, a greater proportion of patients receiving mirikizumab than
placebo achieved clinical response: [l versus |l respectively (RD: i}, 98.785% CI:
). \/hich translated to a statistically significant effect (| ) (Figure 8). Similarly,
in both the biologic-naive and biologic-failed subgroups, a significantly higher proportion of
patients achieved clinical response at Week 12 in the group receiving mirikizumab as compared

with placebo (both || ).

Figure 8: Clinical response rates at Week 12 (NRI)

Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; NRI: non-responder imputation; PBO:

placebo.

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.5 and AMAN.5.6 (pages 55—

56).79

B.3.6.1.4

Endoscopic remission at Week 12

Endoscopic remission at Week 12, as defined in Section B.3.3.3, was measured in patients
receiving mirikizumab or placebo at the end of Week 12 of the LUCENT-1 trial. The results are
summarised in Table 18.

Patients in the mITT population receiving mirikizumab showed significantly higher rates of
endoscopic remission at Week 12 when compared to those receiving placebo (il versus
). The associated RD (Jll) was statistically significant (99.875% C!: [
_]), and remained statistically significant in the subgroups by prior treatment: in the
biologic-naive subgroup, - of patients receiving mirikizumab achieved endoscopic remission
at Week 12 as compared with [JJJlij receiving placebo (RD: |l ). and in the biologic-
failed subgroup, [l of patients in the mirikizumab arm achieved this outcome as compared

with [l in the placebo arm (RD: |l IR

Table 18: Endoscopic remission rates at Week 12 (NRI)

, Response, n/N (%) Common risk difference vs
Population -
Placebo IV Q4W Miri 300 mg IV Q4W placebo (Cl) [p-value]
mITT I I I
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Biologic-naive

I
Biologic-failed _

399.875% Cl reported. °95% CI reported.

Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; NRI:
non-responder imputation; Q4W: every 4 weeks

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.7 and AMAN.5.8 (pages 57—
58).7°

B.3.6.1.5 Symptomatic remission at Week 12

Considering symptomatic remission, a significantly greater proportion of patients in the mITT
population achieved symptomatic remission at Week 12 following mirikizumab treatment as
compared with placebo (JJlij versus [Jlll). This RD was statistically significant (RD: i},
). =5 presented in Table 19. This result remained consistent in the prior treatment

subgroups, both [

Table 19: Symptomatic remission rates at Week 12 (NRI)

Response, n/N (%)

Population —
° Placebo IV Q4W Miri ?g: V:Ing W

Common risk difference vs
placebo (Cl) [p-value]

mITT

Biologic-naive

Biologic-failed

399.875% Cl reported. " 95% ClI reported

Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; mITT: modified intent-to-treat; NRI:
non-responder imputation; Q4W: every 4 weeks

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.9 and AMAN.5.10 (page 58—
59).79

B.3.6.1.6 Bowel urgency NRS at Week 12

As presented in Table 20, bowel urgency at Week 12 was found to be statistically significantly
improved in patients in the mITT population receiving mirikizumab as compared with those
receiving placebo, as assessed by improvements in the Numeric Rating Scale (NRS) from
baseline. Patients receiving mirikizumab demonstrated a greater least squares mean (LSM)
change from baseline when compared to the corresponding group receiving placebo (-
versus [l respectively). This LSM difference of [JJl] was statistically significant at
I Similar statistically significant improvements in bowel urgency associated with
mirikizumab treatment as compared with placebo were observed in the biologic-naive subgroup

(LSM change from baseline ||} ) and in the biologic-failed subgroup (I il; G at

the same timepoint.

As demonstrated in Figure 9, the statistically significant improvement in bowel urgency
associated with mirikizumab treatment as compared with placebo treatment was observed as
early as Week 2 in the mITT cohort (i) and the biologic-failed subgroup (), and at
Week 8 in the biologic-naive subgroup ().

Table 20: Bowel movement urgency NRS change from baseline at Week 12 (MMRM)

LSM change from baseline LSM change vs

Population . placebo (ClI) [p-
Placebo IV Q4W Miri 300 mg IV Q4W value]
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mITT

T |
[
] ]
I [

Biologic-failed

3 99.875% Cl reported. " 95% Cl reported.

Abbreviations: Cl: confidence interval; IV: intravenous; LSM: least squares mean; Miri: mirikizumab; mITT:
modified intent-to-treat; NRS: numeric rating scale; MMRM: mixed model for repeated measures; Q4W: every 4
weeks; SE: standard error.

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.11 and AMAN.5.12 (pages 60—
61).79

Figure 9: Bowel urgency improvement by treatment week (MMRM)

*p<0.05; **p<0.01; ***p<0.001. MMRM analysis performed only for data at scheduled visits ie, Week 2, Week 4,
Week 8, and Week 12.

Abbreviations: Cl: confidence interval; IV: intravenous; LSM: least squares mean; Miri: mirikizumab; MMRM:
mixed-effects model for repeated measures; NRI: non-responder imputation; PBO: placebo.

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN 8.26 and 8.27 (pages 323 and
326).7°
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B.3.6.1.7 Histologic-endoscopic mucosal improvement at Week 12

Histological-endoscopic mucosal improvement at Week 12 was compared in the group of mITT
patients receiving mirikizumab and the group receiving placebo. Histologic-endoscopic mucosal
improvement was defined as having achieved both histological improvement and endoscopic
remission, as outlined in Section B.3.3.3.

Results for histologic-endoscopic mucosal improvements at Week 12 of the LUCENT-1 trial are
presented in Figure 10. In the mITT population, a statistically significantly greater proportion of
patients receiving mirikizumab achieved histological-endoscopic mucosal improvement at Week

12 () as compared to those receiving placebo (Il (RD: I ). This statistical

significance was similarly observed in the biologic-naive subgroup (RD: ||; ) and the
biologic-failed subgroup (RD: ||}; IEEGEzI:N).

Figure 10: Histologic-endoscopic mucosal improvement rates at Week 12 (NRI)

Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; NRI: non-responder imputation; PBO:
placebo.

Source: Eli Lilly (data on file): LUCENT-1 Clinical Study Report, Tables AMAN.5.13 and AMAN.5.14 (pages 61—
62).7°

B.3.6.2 LUCENT-2

B.3.6.2.1 Clinical remission at Week 40

The proportion of patients who responded to mirikizumab in the LUCENT-1 trial, and were
subsequently re-randomised to receive mirikizumab or placebo (mirikizumab induction
responders), who achieved clinical remission at Week 40 of the LUCENT-2 trial are presented in
Figure 11. In the group receiving mirikizumab, JJJlij of patients achieved clinical remission at
Week 40; by comparison, [l of patients receiving placebo achieved clinical remission at the
same time point. This translated to a statistically significant benefit for mirikizumab over placebo
(RD: |l ). This result remained consistent for the biologic-naive (RD: [JJli}) and the

biologic-failed subgroups (RD: [l (ooth [
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Figure 11: Clinical remission rates at Week 40 (NRI)

aIncluding tofacitinib-failed patients.
Abbreviations: Cl: confidence interval; NRI: non-responder imputation; SC: subcutaneous.
Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.1 and AMBG.5.2 (pages 70 and

71).80

B.3.6.2.2

Alternate clinical remission at Week 40

Rates of clinical remission defined using an alternate definition (see Section B.3.3.3) for
mirikizumab induction responders at Week 40 of the LUCENT-2 trial are presented in Table 21.
In the full mirikizumab induction responder population, [JJJlil of patients achieved alternate
clinical remission at Week 40, which was significantly higher than the proportion of patients
achieving this response following receipt of placebo (JJl}). This RD (i) was statistically
significant at | ll). Additionally, patients receiving mirikizumab were found to have
significantly higher rates of alternate clinical response at Week 40 in both the biologic-naive and
biologic-failed subgroups when compared with those receiving placebo (both [ ).

Table 21: Alternate clinical remission rates at Week 40 in a randomised withdrawal
maintenance period

Population

Mirikizumab induction responders, n/N (%)

Placebo SC Q4W Miri 200 mg SC Q4W

Common risk difference
vs placebo (95% CI) [p-
value]

Mirikizumab

induction responders

Biologic-naive

Biologic-failed

Abbreviations: Cl: confidence interval; Miri: mirikizumab; Q4W: every 4 weeks; SC: subcutaneous
Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.3 and AMBG.5.4 (pages 72 and

73).80

B.3.6.2.3

Maintenance of clinical remission rates at Week 40

In addition to achievement of clinical remission at Week 40 (see Section B.3.6.2.1), the efficacy
of mirikizumab versus placebo in maintaining the clinical remission to Week 40 of patients in the
LUCENT-2 trial who had achieved clinical remission in LUCENT-1, was measured in the
LUCENT-2 study (Figure 12). In the full mirikizumab induction responder population, more
patients achieved maintenance of clinical remission at Week 40 in the mirikizumab group as
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compared with the group who received placebo (il versus [, respectively; RD: |l
95% CI: ). This translated to a statistically significant benefit for mirikizumab over
placebo in maintaining remission in those who have previously responded to treatment (-).
Similarly, the number of patients achieving maintenance of clinical remission at Week 40 were
higher in both the biologic-naive and biologic-failed subgroups. However, this improvement was
statistically significant in the biologic-failed subgroup only ([l and . respectively).

Figure 12: Maintenance of clinical remission at Week 40 (NRI) in a randomised withdrawal
maintenance period

subcutaneous.

Abbreviations: Cl: confidence interval; IV: intravenous; Miri: mirikizumab; NRI: non-responder imputation; SC:

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.7 and AMBG.5.8 (pages 75 and

77).80

B.3.6.2.4 Endoscopic remission at Week 40

As compared with those receiving placebo, a statistically significantly greater proportion of
mirikizumab induction responders receiving mirikizumab in LUCENT-2 achieved endoscopic
remission at Week 40 regardless of previous treatments received (all [l Table 22). In the
full mirikizumab induction responder population, [l and JJlll of patients receiving
mirikizumab and placebo achieved endoscopic remission, respectively (RD: -). Similarly, in
the biologic-naive and biologic-failed subgroups respectively, | and [l of patients
receiving mirikizumab achieved endoscopic remission as compared with [} and IR

patients receiving placebo (RDs: [} and [, respectively; both | ).

Table 22: Endoscopic remission rates at Week 40 (NRI) in a randomised withdrawal

maintenance period

Mirikizumab induction responders, n/N (%) Common risk difference
Population L. vs placebo (95% CI) [p-
Placebo SC Q4W Miri 200 mg SC Q4W value]
nducton o I BN |
induction responders
Biologic-naive I I |
Biologic-failed | I |

Abbreviations: CI: confidence interval; Miri: mirikizumab; NRI: non-responder imputation; Q4W: every 4 weeks;

SC: subcutaneous
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Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.5 and AMBG.5.6 (pages 74 and

75)_80

B.3.6.2.5 Corticosteroid-free remission without surgery at Week 40

Corticosteroid-free remission without surgery at Week 40 was measured among mirikizumab
induction responders. As shown in Table 23, a significantly greater proportion of patients in the
full mirikizumab induction responder population achieved corticosteroid-free remission without
surgery at Week 40 in the mirikizumab-treatment group as compared with the placebo group
(I versus . respectively. The resulting RD of [l (95% CI: | E) was
statistically significant at [JJJ i} This was similarly observed in both the biologic-naive and
biologic-failed subgroups, where statistically significantly more patients attained corticosteroid-
free remission without surgery at Week 40 following mirikizumab treatment than placebo

treatment (both || ).

Table 23: Corticosteroid-free remission without surgery rates at Week 40 (NRI) in a

randomised withdrawal maintenance period

Mirikizumab induction responders, n/N (%)

Common risk difference

Population . vs placebo (95% CI) [p-
Placebo SC Q4W Miri 200 mg SC Q4W value]

Mirikizumab I I |

induction responders

Biologic-naive I I |

Biologic-failed ] I

Abbreviations: Cl: confidence interval; Miri: mirikizumab; NRI: non-responder imputation; Q4W: every 4 weeks;

SC: subcutaneous

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.9 and AMBG.5.10 (pages 78

and 79).80

B.3.6.2.6 Histologic-endoscopic mucosal remission rates at Week 40

At Week 40, a significantly greater proportion of mirikizumab induction responders who received
mirikizumab in LUCENT-2 achieved histologic-endoscopic mucosal remission as compared with
those receiving placebo: JJJli] of patients in the mirikizumab arm as compared with just |l
the placebo group (RD: | l; ) (Figure 13). The same result was observed when
considering the biologic-naive and biologic-failed subgroups: the RDs of [} and .
respectively, were both statistically significant at |||l
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Figure 13: Histologic-endoscopic mucosal remission rates at Week 40 (NRI) in a
randomised withdrawal maintenance period

Abbreviations: Cl: confidence interval; Miri: mirikizumab; NRI: non-responder imputation; PBO: placebo; SC:
subcutaneous.

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.11 and AMBG.5.12 (pages 80
and 81).80

B.3.6.2.7 Bowel urgency NRS improvement at Week 40

Bowel movement urgency numeric rating scale (NRS) improvement was measured among
mirikizumab induction responders in LUCENT-2. At Week 40, patients in the full mirikizumab
induction responder population receiving mirikizumab had a significantly greater reduction in
bowel movement urgency when compared to those receiving placebo (LSM change: |l;
-) (Table 24). At the same timepoint, similar improvements in bowel movement urgency
were observed with mirikizumab treatment in the biologic-naive (LSM change: |JJil}) and
biologic-failed (LSM change: [JJJl}), with both reaching statistical significance ([ jlij and

B rcspectively).

As demonstrated in Figure 14, the statistically significant improvement in bowel urgency
associated with mirikizumab treatment as compared with placebo treatment in the full
mirikizumab induction responder population was observed to Week 40 ().

Table 24: Bowel movement urgency NRS improvement (change from induction baseline)
at Week 40

LSM change from baseline (SE) LSM change vs placebo
Placebo SC Q4W | Miri 200 mg SC Q4W (95% Cl) [p-value]

Population

Mirikizumab
induction responders

Biologic-naive

Biologic-failed

Abbreviations: CI: confidence interval; LSM: least squares mean; Miri: mirikizumab; NRS: numeric rating scale;
Q4W: every 4 weeks; SC: subcutaneous; SE: standard error

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.13 and AMBG.5.14 (pages 82
and 83).80
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Figure 14: Bowel urgency improvement by treatment week in induction responders
(MMRM, full mirikizumab induction responder population)

*p<0.05; **p<0.01; ***p<0.001.

Abbreviations: Cl: confidence interval; LSM: least squares mean; Miri: mirikizumab; MMRM: mixed-effects
model for repeated measures; NRI: non-responder imputation; PBO: placebo; SC: subcutaneous.

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.33, page
377.8

B.3.6.2.8 Bowel urgency remission at Week 40 among clinical responders with

urgency NRS 23 at induction baseline

Bowel urgency remission at Week 40, defined as a score of 0 or 1 in the urgency NRS, was
measured amongst clinical responders who had an urgency NRS of =3 at induction baseline. As
shown in Table 25, a statistically greater proportion of patients in the full mirikizumab induction
responder mirikizumab group achieved urgency remission at Week 40 as compared with those in
the placebo group (Il versus [l respectively; RD: |l ). Similar results were
observed when considering the biologic-naive and biologic-failed subgroups, with mirikizumab
showing higher rates of urgency remission at Week 40 compared with placebo in both
populations (RD: - and - respectively). In line with the full mirikizumab induction
responder population, this result was statistically significant for both subgroups (| Jlili] and

B rcspectively).

Table 25: Urgency remission (urgency NRS=0 or 1) at Week 40 (NRI) in a randomised
withdrawal maintenance period in patients with urgency NRS 23 at induction baseline

Mirikizumab induction responders, n/N ) )

(%) Common risk difference

Population vs placebo (95% CI) [p-
Placebo SC | i 200 mg SC Q4w value]
Q4w 9

Mirikizumab
induction | I .
responders
Biologic-naive I I |
Biologic-failed I I |

Abbreviations: CI: confidence interval; Miri: mirikizumab: NRI: non-responder imputation; NRS: numeric rating
scale; Q4W: every 4 weeks; SC: subcutaneous

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report, Tables AMBG.5.15 and AMBG.5.16 (pages 84
and 85).80
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B.3.6.2.9 Efficacy in patients with loss of response Symptomatic response and

remission rates through the re-induction period

As an additional analysis, patients who achieved a clinical response in the LUCENT-1 trial,
regardless of treatment allocation, but subsequently lost clinical response during the LUCENT-2
trial entered the Loss of Response (LOR) rescue period where they received open-label re-
induction therapy: three doses of 300 mg intravenous mirikizumab (Q4W). This period is referred
to throughout this document as the “re-induction” period, but, as noted in Section B.3.4.1, is
referred to as “rescue therapy” throughout the LUCENT-2 CSR.

Among the mirikizumab induction responders, . patients in the placebo group lost response
during the Maintenance Period and entered the re-induction period. After receiving at least one
dose of open-label IV mirikizumab re-induction, by Week 12 of the re-induction period, [J|j
(%) regained symptomatic response (Table 26) and ||} (JlI%%) achieved symptomatic
remission (Figure 15).

Additionally, . patients in the mirikizumab-treatment group lost response during the
Maintenance Period and entered the re-induction period. After receiving at least one dose of
open-label IV mirikizumab re-induction, by Week 12 of the re-induction period, ||} (%)
regained symptomatic response (Table 26) and || (Jl]%) achieved symptomatic remission
(Figure 15).

Table 26: Symptomatic response rates through the re-induction (NRI)

Response, n (%) [95% CI]

Placebo Mirikizumab Mirikizumab

responder responder responder Mirikizumab
. . responder, total
Placebo SC Placebo SC 200 mg Miri SC (N=.)

(N=Il)

(N=lD

(N=Il)

LOR Week 4

LOR Week 12

Abbreviations: Cl: confidence interval; Miri: mirikizumab; SC: subcutaneous.

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.102.
(page 1106).8"
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Figure 15: Symptomatic remission rates through the re-induction period (NRI)

Abbreviations: NRI: non-responder imputation; SC: subcutaneous.
Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG 8.101.
(page 1101).81

B.3.6.2.10 Efficacy in mirikizumab induction non-responders

As an additional analysis, patients who did not achieve clinical response to blinded mirikizumab
or blinded placebo in LUCENT-1 were entered into LUCENT-2 and received open-label extended
induction therapy with 300 mg mirikizumab IV at Weeks 0, 4, and 8, and underwent delayed
clinical response assessment via endoscopy at Week 12 of LUCENT-2. The results from these
additional analyses are presented below.

Clinical remission

Clinical remission for LUCENT-1 non-responders in the mITT population was measured at Week
12 of the LUCENT-2 trial (Table 27). At this timepoint, following three initial doses of 300 mg,
open-label IV mirikizumab therapy in LUCENT-2, JJ§% of patients previously treated with
placebo in LUCENT-1 achieved clinical remission, while [JJJ§% of patients previously treated with
mirikizumab demonstrated clinical remission.

Table 27: Clinical remission at 12 Weeks (NRI) in an open-label extended induction period
(mITT population)

Mirikizumab 300 mg IV Q4W
Placebo induction non- Mirikizumab induction non-
responders, N=133 responders, N=272
Response, n (%) I I
95% Cl ] I

Abbreviations: Cl: confidence interval; IV: intravenous; mITT: modified intent-to-treat; n: number of patients
responding within each specific category; N: total number of patients in the population; NRI: non-responder
imputation; Q4W: every 4 weeks

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.94 (page
1084).81

Clinical response

Clinical response rates for LUCENT-1 non-responders in the mITT population was measured at
Week 12 of the LUCENT-2 trial (Table 28). At this timepoint, following 3 initial doses of 300 mg,
open-label IV mirikizumab therapy in LUCENT-2, Jl|% of patients treated with placebo in
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LUCENT-1 achieved a clinical response and |2 of patients previously treated with
mirikizumab.

Table 28: Clinical response rates at 12 Weeks (NRI) in an open-label extended induction
period (mITT population)

Mirikizumab 300 mg IV Q4W

Placebo induction non- Mirikizumab induction non-
responders, N=133 responders, N=272
Response, n (%) I I
95% Cl | |

Abbreviations: Cl: confidence interval; IV: intravenous; mITT: modified intent-to-treat; n: number of patients
responding within each specific category; N: total number of patients in the population; NRI: non-responder
imputation; Q4W: every 4 weeks

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.93 (page
1082).81

Endoscopic remission

Endoscopic remission for LUCENT-1 non-responders in the mITT population was measured at
Week 12 in the LUCENT-2 trial (Table 29). At this timepoint, following 3 initial doses of 300 mg,
open-label IV mirikizumab therapy in LUCENT-2, J|% of patients treated with placebo in
LUCENT-1 achieved endoscopic remission as compare with [JJJ|% of patients previously treated
with mirikizumab.

Table 29: Endoscopic remission at 12 Weeks (NRI) in an open-label extended induction
period (mITT population)

Mirikizumab 300 mg IV Q4W
Placebo induction non- Mirikizumab induction non-
responders, N=133 responders, N=272
Response, n (%) ] I
95% Cl I I

Abbreviations: Cl: confidence interval; IV: intravenous; mITT: modified intent-to-treat; n: number of patients
responding within each specific category; N: total number of patients in the population; NRI: non-responder
imputation; Q4W: every 4 weeks

Source: Eli Lilly (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table AMBG.8.95 (page
1086).8"

B.3.7 Subgroup analysis

The pre-specified subgroup analyses relevant to the decision problem (previous systemic
therapy and previous biologic therapy) are presented in Section B.3.6. No additional subgroup
analyses are considered.

B.3.8 Meta-analysis

The pre-planned analyses of clinical efficacy from the LUCENT-1 and LUCENT-2 trials are
presented in Section B.3.6. A meta-analysis was not conducted as there was no head-to-head
comparison between mirikizumab and the comparators within the scope of this submission. A
network meta-analysis was conducted and is presented in Section B.3.9.6.
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B.3.9 Indirect and mixed treatment comparisons

In the absence of RCTs providing direct head-to-head data, network meta-analyses (NMAs) to
compare the efficacy and safety of mirikizumab with comparators were performed and are
presented below. As outlined in Section B.1.1, ustekinumab and vedolizumab have been
selected as the reference comparators for the cost-comparison analysis. However, indirect
efficacy and safety data for mirikizumab versus a range of comparators are provided for
completeness, with the relative efficacy data for ustekinumab and vedolizumab discussed in
Section B.3.9.6 and considered further in the subsequent economic analysis presented in
Section B.4.

As outlined in Section B.3.9.3.1, where the evidence base allowed, efficacy analyses were
performed for induction and maintenance timepoints separately for the two populations of interest
(biologic-naive and biologic-failed) and analyses of safety outcomes were performed for the
overall trial population regardless of prior exposure to biologic therapy for reasons described in
Section B.3.9.3.1). In alignment with the approach outlined in Section B.1.1 and with the
definition of “biologic-failed” patients within the pivotal LUCENT trials, the “biologic-failed”
subgroup considered in these NMA analyses encompassed prior failed with JAKi as well as with
a biologic therapy such as a TNFi.

B.3.9.1 Identification and selection of relevant studies

The basis for the NMA was an SLR originally conducted on 12" November 2018 which has since
been continuously updated to identify newly published studies of interest; the most recent update
was conducted in June 2022. Full details on the methodology and results of the SLR, including a
full list of search dates, are presented in Appendix D. The onrolling SLR periodically updates the
evidence base to account for new studies and changes in approved treatment regimens and
dosages.

The objectives of the SLR were to identify all eligible RCT evidence on relevant treatments for
patients with moderately to severely active UC to inform the NMA of mirikizumab versus the
respective treatment comparators. The scope of the SLR included RCT evidence for adult
patients with moderately or severely active disease as defined by the Mayo score or by UC-DAI
(further details of the study eligibility criteria are presented in Appendix D.1.3).

To date, a total of 68 unique studies have been included. A summary of the overall SLR search
results alongside a PRISMA flow diagram is presented in Appendix D.1.4.1. In addition, while
Phase Il data for mirikizumab were identified in the SLR, data for the Phase Il LUCENT-1 and
LUCENT-2 trials were not published at the time of the latest SLR searches and were therefore
provided by Lilly as data on file. Further, the PURSUIT-SC study of golimumab identified in the
SLR as one study reported on two separate Phase Il and Phase 1l studies and was therefore
considered as two studies for the purpose of the NMA feasibility assessment. Thus, a total of 71
studies were considered for inclusion in the NMA and were investigated in the feasibility
assessment presented below.

B.3.9.2 Feasibility assessment

The comparability of the evidence identified from the 71 studies included in the SLR was
investigated extensively through a NMA feasibility assessment prior to the conduct of the
analyses. Heterogeneity with respect to patient characteristics, interventions, outcomes, and
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study design were assessed and the potential implications of identified differences is
summarised in sections below, and further details for each section are provided in Appendix
D.1.6.1.

B.3.9.2.1 Population

As the patient population eligibility criteria for the SLR stipulated that patients must have
moderately to severely active UC, as defined by the Mayo score or by UC-DAI, all studies
included in the SLR have a patient population relevant for inclusion in the NMA.

A summary of the key baseline characteristics (such as age, the proportion of males, disease
duration, baseline Mayo score and the proportion receiving concomitant glucocorticoids and/or
immunosuppressants) of studies included in the NMA, by population (biologic-naive or failed)
and timepoint (induction or maintenance), are presented in Section 1.3 of the NMA report
appendices, as provided in the reference pack. In addition, Section 1.4 of the NMA report
appendices presents a summary of the reported imputation methods used by study.

A number of population and trial characteristics have previously been shown to impact placebo
response rates (or baseline risk) within trials of patients with ulcerative colitis, including study
location (European versus non-European) and duration of the induction phase, disease status,
disease duration, and prior exposure to biologic therapy at enrolment.®-*3 To reduce
heterogeneity observed across population characteristics discussed above, and aligning with the
LUCENT trial populations, subgroup populations were considered for the NMA and were
evaluated where the evidence base allowed as described in Section B.3.9.3.1. In addition,
placebo response rates across trials identified for inclusion in the NMA were explored as is
further described in Appendix D.1.6.2.

B.3.9.2.2 Study design

Induction

Of the 68 studies identified in the SLR, 28 compared an EMA or FDA approved dosing regimen
(see Section B.3.9.2.3 and Appendix D.1.6.1) with another approved dosing regimen or placebo
over the induction period. In addition, data for LUCENT are not yet published and thus were not
identified by the SLR but were provided by Lilly as data on file and were also included in the
feasibility assessment. Further, the study PURSUIT SC was considered as two separate studies
(Phase Il and Phase llI) for the purpose of the feasibility assessment. Thus, a total of 30
induction studies were considered for inclusion in the NMA.

Most studies were multi-regional, with only 5 single-centre studies identified, 4 of which were
conducted in Japan (3) and China (1). All included studies were double-blinded, however,
substantial differences in sample size were observed ranging from 20 (Probert et al., 2003) to
I patients (LUCENT). In addition, differences in length of induction periods varied across
studies from 6 to 14 weeks, as presented in Appendix D.1.5.

Maintenance

Of the 68 studies identified in the SLR, 21 compared an EMA or FDA approved dosing regimen
(see Section B.3.9.2.3 and Appendix D.1.6.1) with another approved dosing regimen or placebo
over the maintenance period. Again, LUCENT was also included in the feasibility assessment,
thus, a total of 22 maintenance studies were considered for inclusion in the NMA.
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Most studies were multinational, with 6 single-centre studies identified, all of which were
conducted in Japan (5) and China (1). All included studies were double-blinded, however, again
substantial differences in sample size were observed ranging from 31 (PURSUIT-J) to 386
patients (VARSITY).

Trial design heterogeneity

The identified clinical trials for the maintenance phase can be categorised into two groups: treat-
through and re-randomised responder trials. Patients in treat-through trials such as those of
infliximab (ACT 1) and adalimumab (ULTRA 2) are randomised at baseline and outcomes are
measured after induction and maintenance treatment phases. Patients in re-randomised
responder trials on the other hand, continue to maintenance only if they had responded to
induction treatment. The induction phase responders are re-randomised to the intervention or
placebo/active comparator at maintenance doses. This trial design is more commonly used to
evaluate newer treatments such as vedolizumab (GEMINI 1), tofacitinib (OCTAVE sustain),
golimumab (PURSUIT), ustekinumab (UNIFI), upadacitinib (U-ACHIEVE), ozanimod (TRUE
NORTH), filgotinib (SELECTION) and mirikizumab (LUCENT).

A summary of the included studies and the timepoint of assessment is provided in Appendix
D.1.5. The approach to account for heterogeneity arising from these alternative trial designs, and
from the timepoint of assessment in the maintenance phase, is discussed in Appendix D.1.6.1.

B.3.9.2.3 Approved doses and regimens for treatment and comparators

All EMA and FDA approved doses and regimens of targeted therapies for the treatment of
moderately to severely active UC were included in the NMA. Different dosing arms of the same
drug were treated as individual comparators within the NMA, and studies from the SLR that did
not meet these criteria were not considered in the NMA feasibility assessment. The list of
interventions included in the NMA is presented in Table 27 in Appendix D.1.6.1, and a list of all
excluded studies, alongside reasons for exclusion, is provided in Table 26 in Appendix D.1.5.

B.3.9.2.4 Outcomes of interest

The primary goal of treatment for UC is to induce and maintain remission. Rates of clinical
response and clinical remission are the most consistently reported outcomes across studies and
are the most relevant efficacy parameter in UC to allow comparative analysis. Therefore, the
NMA evaluated clinical response and remission for both induction and maintenance phase.
Based on the previous HTA submissions and more recently published trials mucosal
healing/endoscopic remission emerged as relevant outcome to assess efficacy.? 54 61.94.95 To
capture and compare the safety profiles of approved regimens to mirikizumab, all cause
discontinuation and incidence of severe adverse events (SAEs) during the induction phase were
analysed. The definition of the efficacy and safety endpoints are as per the clinical trials. Across
the included trials the definitions were deemed as heterogenous. An overview of the trial
definitions per outcome is presented in sections below.

Efficacy Outcomes
Clinical response (induction and maintenance)

In total, 30 induction studies and 15 maintenance studies reported clinical response. The most
commonly reported definition of clinical response in both the induction and maintenance
networks was a total Mayo score decrease of 23 points and 230% from baseline accompanied by
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a decrease in the rectal bleeding subscore of 21 point or an absolute score of 0 or 1. The
definitions of clinical response implemented in trials in the induction and maintenance networks
are presented in Table 28 (induction) and Table 29 (maintenance) in Appendix D.1.6.1.

Clinical remission (induction and maintenance)

In total, 31 studies reported clinical remission for the induction phase and 24 studies reported
clinical response for the maintenance phase. The most commonly reported definition of clinical
remission in both networks, reported by 17 studies in the induction NMA and by 15 studies in the
maintenance NMA, was a total Mayo score of <2 points with no individual subscore >1. The
definitions of clinical remission implemented in trials in the induction and maintenance networks
are presented in Table 30 (induction) and Table 31 (maintenance) in Appendix D.1.6.1.

Mucosal healing (induction and maintenance)

Terminology around mucosal healing and endoscopic improvement are often used
interchangeably across studies. In addition, definitions of mucosal healing may differ. For the
purpose of the NMA, the definition of mucosal healing was aligned with the definition used in the
LUCENT trials: “Endoscopic subscore of 0 or 1”. In total, 13 induction studies used this definition
when reporting on mucosal healing while 7 induction studies used this definition when reporting
on endoscopic improvement. For the maintenance phase, mucosal healing was uniformly
reported by 12 studies.

Safety outcomes

Due to different trial designs for the maintenance phase (outlined in Section B.3.9.2.2), patients
with UC can be assigned to placebo or active treatment for the full length of the trial (treat-
through trials) and patients responding to active treatment after induction are re-randomised to
active treatment, or placebo (withdrawal). In order to limit the exposure to inactive placebo in re-
randomised response-based trials, there are variations in the maintenance treatment received
following induction with placebo:

e Placebo induction responders are continued on placebo (UNIFI and PURSUIT studies)

e Placebo induction responders are re-randomised and placebo induction non-responders are
treated separately (OCTAVE Sustain)

e Placebo induction responders and non-responders continue on placebo (GEMINI)

As a result, the ‘placebo’ safety population of these trials consist of various ‘placebo’ patients
which differ due to the trial designs mentioned above. Therefore, for the safety outcomes, only all
cause discontinuation (lack of efficacy, DAEs) and SAEs (adverse events grade 3—4) during the
induction phase were considered to be of relevance.

B.3.9.2.5 Summary of trials included in the NMA

Included studies

In total, the NMA included 37 studies from the total of 71 identified in the SLR. For the induction
study period, 21 and 13 studies reported data for at least one efficacy outcome for the biologic-
naive and biologic-failed populations, respectively. Further, 21 studies reported data for at least
one safety outcome for the overall population (regardless of prior biologic exposure). For the

Company evidence submission template for mirikizumab for treating moderately to severely
active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 80 of 136



maintenance study period, 15 and 11 studies reported data for at least one efficacy outcome for
the biologic-naive and biologic-failed populations, respectively.

The studies included in the induction and maintenance NMAs, and their full publication
references, are provided in Tables 21 and 22 in Appendix D.1.5, respectively, and an overview of
these included studies by population and outcome of interest is presented in Table 23 (induction)
and Table 24 (maintenance) in Appendix D.1.5. A summary of the prior biologic therapy
population definitions included in the NMA, where reported in the study publications, is presented
in Table 25 in Appendix D.1.5.

Excluded studies

Following the NMA feasibility assessment, 34 studies were excluded from the NMA. Most (32
studies) were excluded because they evaluated an intervention and/or comparator which was not
an EMA or FDA approved dosing regimen. Other reasons for exclusion from the NMA were
relating to population: the RIVETING study (Vermeire et al., 2020) recruited patients who had
received tofacitinib for two years and were in stable remission for six months prior to study entry,
and the TOUCHSTONE study (Sandborn et al., 2016) did not present outcome data by
subgroups for prior exposure to biologic treatment. A list of excluded studies, including further
details of reasons for exclusion by study, is presented in Table 26 in Appendix D.1.5.

B.3.9.3 Methodology

All NMAs were conducted under a Bayesian framework. NMAs of clinical response and
remission were performed using a multinomial model with probit link, and a binomial model with
logit link was used for NMAs of mucosal healing, all cause discontinuations, and serious adverse
events. For each analysis (summarised in Table 30 and presented in full in Appendix D.1.7.1)
both fixed effect and random-effects models were considered and are presented in Section
B.3.9.4 below, Appendix D.1.10 and Section 2 of the NMA report appendices provided as part of
the reference pack (additional results) and Section 3 of the NMA report approaches
(supplementary analyses). Results from the best fitting model are reported for each outcome,
population and timepoint combination.

Full descriptions of the statistical methods employed in the NMA, including the fixed and random
effects models considered, the multinomial and binomial statistical models employed, and
discussion of model convergence and selection, are presented in Appendix D.1.7.6.

In addition to the base case analyses, for NMAs of maintenance of clinical response and
remission, sensitivity analyses were performed restricting the evidence base of re-randomised
studies only (i.e., excluding treat-through studies). Exploratory analyses for baseline risk
adjustment using meta-regression models were also conducted in recognition of differences in
placebo response observed across trials of UC. Results from the best fitting model for each
outcome, population and timepoint combination are reported throughout this section and
Appendix D.1.10. Additional sensitivity analyses are presented in Sections 3.1 and 3.2 of the
NMA report appendices provided in the reference pack.

Table 30: NMA models used in the base case analysis

Population Timepoint Outcome Statistical model
Biologic naive Induction Clinical response and Multinomial model with
remission ordered categories
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Mucosal healing Binomial model
Maintenance Clinical response and Multinomial model with
remission ordered categories
Mucosal healing Binomial model
Biologic failed® Induction Clinical response and Multinomial model with
remission ordered categories
Mucosal healing Binomial model
Maintenance Clinical response and Multinomial model with
remission ordered categories
Mucosal healing Binomial model
Overall/mixed® Induction All cause discontinuations Binomial model
population SAEs Binomial model

aReported definitions “Biologic/JAKi experienced”, “Biologic/JAKi non-failure” and “Biologic/JAK:i failure” were
grouped as “biologic-failed”, as outlined in Section B.3.9.3.1.

b Mixed population with regards to prior medication

Abbreviations: NMA: network meta-analysis; SAE: serious adverse event.

B.3.9.3.1 Subgroup analyses

Where the evidence base allowed, efficacy analyses were performed for induction and
maintenance timepoints separately for the two populations of interest: biologic-naive and
biologic-failed. These subgroups were defined as follows:

e Biologic-naive: patients who had not received any prior biologic, including a JAKi. This could
be the overall trial population (if trial eligibility specified) or a subgroup of the overall trial
population.

e Biologic-failed: patients who had failed previous biologic therapy, including with a JAKi. This
could be the overall trial population (if trial eligibility specified) or a subgroup of the overall
trial population.

Subgroup analyses were also considered to stratify patients according to number of prior
biologics used (e.g., patients who failed at least one biologic or JAK-inhibitor versus patients who
failed more than one biologic or JAKIi), but such subgroup data were only identified for trials of
filgotinib. Thus, NMAs for this subgroup were not feasible. In addition to the NMA assessing
efficacy outcomes, a NMA of safety outcomes was also conducted. However, as per CONSORT
recommendations, these outcomes are most commonly reported for the intention-to-treat (ITT)
population, rather than separately by prior therapy, hindering the analyses to account for prior
biologic exposure. As such, the safety NMA considered overall trial population (e.g., mixed
biologic-naive and biologic-failed patients) in a single analysis. Further, as described in Section
B.3.9.2.4, safety outcomes were assessed at the end of the induction period only, due to
heterogeneity in the definition of ‘placebo’ safety population within maintenance trials.

B.3.9.3.2 Explorative analysis for baseline risk adjustment

Several studies have presented the importance of investigating, and when appropriate,
analytically accounting for between-study heterogeneity.®6-%° Differences in placebo response
rates (or baseline risk) across UC trials have been reported previously.®%-93. 100 Placebo event
rates for additional outcomes of interest across included studies for induction and maintenance
by population (biologic-naive and biologic-failed) are presented in Appendix D.1.6.2. Additional
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placebo event rates are presented in Section 1.2 of the NMA report appendices provided in the
reference pack.

B.3.9.4 Results

The results of the NMAs are presented in the subsections which follow, further broken down by
timepoint (induction or maintenance) and by efficacy outcome. In each subsection, pairwise odds
ratios (ORs) and 95% credible intervals (Crls) are presented. A network diagram, input data
tables, summary of model fit statistics and forest plots of ORs and 95% Crls versus placebo
(fixed effects and random effects) are presented in Appendix D.1.10.1 (efficacy outcomes,
biologic-naive population), D.1.10.2 (efficacy outcomes, biologic-failed population) and D.1.10.3
(safety outcomes, overall population). Results from all sensitivity and exploratory analyses are
presented in Sections 3.1 and 3.2 of the NMA report appendices in the reference pack.

Abbreviated treatment labelling was used in all figures presented in the NMA, a summary of
which is presented in Table 33 in Appendix D.1.10.

B.3.9.4.1 Efficacy outcomes (biologic-naive population)

Induction
Clinical response and remission

The network diagram, input data and ORs for all active treatments, including mirikizumab, versus
placebo for clinical response and remission during the induction period of the biologic-naive
population are presented in Appendix D.1.10.1. Model fit statistics can be found in Section
2.1.1.1 of the NMA report appendices, as provided in the reference pack. As described further in
Appendix D.1.10.1, primary results for clinical response and remission during the induction
period for the biologic-naive population described in this section were derived from the random
effects model (without baseline risk adjustment); the complementary results with baseline risk
adjustment are presented in Section 3.1.1 of the NMA report appendices, as provided in the
reference pack.

B (s<- Figure 16 and Figure 17).
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Figure 16: All pairwise odds ratios with random treatment effects and a half-Normal (location: 0, scale: 5) prior for the between-trial
standard deviation: clinical response, induction, biologic-naive population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo;
TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Figure 17: All pairwise odds ratios with random treatment effects and a half-Normal (location: 0, scale: 5) prior for the between-trial
standard deviation: clinical remission, induction, biologic-naive population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo;
TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Mucosal healing

The network diagram, input data and ORs for all active treatments, including mirikizumab, versus
placebo for mucosal healing during the induction period of the biologic-naive population are
presented in Appendix D.1.10.1. Model fit statistics can be found in Section 2.1.1.2 of the NMA
report appendices, as provided in the reference pack. As described further in Appendix D.1.10.1,
primary results for mucosal healing during the induction period for the biologic-naive population
described in this section were derived from the random effects model (with baseline risk
adjustment).

B Figure 18).

Figure 18: Odds ratios with random treatment effects with baseline risk meta-regression
and a half-Normal (location: 0, scale: 5) prior for the between-trial standard deviation:
mucosal healing, induction, biologic-naive population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus
column treatment i.e., an OR>1 illustrates a result in favour of the row treatment.
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Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI:
mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo; TOF: tofacitinib; UPA: upadacitinib;
UST: ustekinumab; VED: vedolizumab.

Maintenance
Clinical response and remission

The network diagram, input data and ORs for all active treatments, including mirikizumab, versus
placebo for clinical response and remission during the maintenance period of the biologic-naive
population are presented in Appendix D.1.10.1. Model fit statistics can be found in Section
2.1.2.1 of the NMA report appendices, as provided in the reference pack. As described further in
Appendix D.1.10.1, primary results for clinical response and remission during the maintenance
period for the biologic-naive population described in this section were derived from the fixed
effect model (with baseline risk adjustment); the complementary results without baseline risk
adjustment are presented in Section 3.2.1 of the NMA report appendices, as provided in the
reference pack.

I (Figure 19 and Figure 20).

Complete results for the sensitivity analysis of clinical response and remission including only re-
randomised studies of the biologic-naive population at maintenance are also provided in Section
2.1.2.2 of the NMA report appendices, provided in the reference pack.
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Figure 19: Odds ratios with fixed treatment effects with baseline risk meta-regression: clinical response, maintenance, biologic-naive
population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo;
Q12W: every 12 weeks; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every 8 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Figure 20: Odds ratios with fixed treatment effects with baseline risk meta-regression: clinical remission, maintenance, biologic-naive
population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo;
Q12W: every 12 weeks; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every 8 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Mucosal healing

The network diagram, input data and odds ratios for all active treatments, including mirikizumab,
versus placebo for mucosal healing during the maintenance period of the biologic-naive
population are presented in Appendix D.1.10.1. Model fit statistics can be found in Section
2.1.2.3 of the NMA report appendices, as provided in the reference pack. As described further in
Appendix D.1.10.1, primary results for mucosal healing during the maintenance period for the
biologic-naive population described in this section were derived from the fixed effects model
(with baseline risk adjustment).

As shown in Figure 21,
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Figure 21: All pairwise odds ratios with fixed treatment effects with baseline risk meta-regression: mucosal healing, maintenance, biologic
naive population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab; OR: odds ratio; PBO: placebo; Q12W: every 12
weeks; Q4W: every 4 weeks; Q8W: every 8 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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B.3.9.4.2 Efficacy outcomes (biologic-failed population)

Induction
Clinical response and remission

The network diagram, input data and odds ratios for all active treatments, including
mirikizumab, versus placebo for clinical response and remission during the induction period of
the biologic-failed population are presented in Appendix D.1.10.2. Model fit statistics can be
found in Section 2.2.1.1 of the NMA report appendices, as provided in the reference pack. As
described further in Appendix D.1.10.2, primary results for clinical response and remission
during the induction period for the biologic-failed population described in this section were
derived from the fixed effect model (without baseline risk adjustment); the complementary
results with baseline risk adjustment are presented in Section 3.1.2 of the NMA report
appendices, as provided in the reference pack.

(Figure 22).
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Figure 22: All pairwise odds ratios with fixed treatment effects (response and response
with remission): clinical response and remission, induction, biologic-failed population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus
column treatment i.e., an OR>1 illustrates a result in favour of the row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; MIRI: mirikizumab; OR: odds ratio;

0OZD: ozanimod; PBO: placebo; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Mucosal healing

The network diagram, input data and odds ratios for all active treatments, including
mirikizumab, versus placebo for mucosal healing during the maintenance period of the
biologic-naive population are presented in Appendix D.1.10.2. Model fit statistics can be found
in Section 2.2.1.2 of the NMA report appendices, as provided in the reference pack. As
described further in Appendix D.1.10.2, primary results for mucosal healing during the
induction period for the biologic-failed population described in this section were derived from
the fixed effects model (with baseline risk adjustment).

e
OO
I (Figure 23).

Figure 23: All pairwise odds ratios with fixed treatment effects: mucosal healing,
induction, biologic-failed population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus
column treatment i.e., an OR>1 illustrates a result in favour of the row treatment.
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Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; MIRI: mirikizumab; OR: odds ratio;
PBO: placebo; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.

Maintenance
Clinical response and remission

The network diagram, input data and odds ratios for all active treatments, including
mirikizumab, versus placebo for clinical response and remission during the maintenance
period of the biologic-failed population are presented in Appendix D.1.10.2. Model fit statistics
can be found in Section 2.2.2.1 of the NMA report appendices, as provided in the reference
pack. As described further in Appendix D.1.10.2, primary results for clinical response and
remission during the maintenance period for the biologic-failed population described in this
section were derived from the fixed effects model (with baseline risk adjustment); the
complementary results without baseline risk adjustment are presented in Section 3.2.2 of the
NMA report appendices, as provided in the reference pack. Complete results for the
sensitivity analysis of clinical response and remission including only re-randomised studies of
the biologic-failed population at maintenance are provided in Section 2.2.2.2 of the NMA
report appendices, as provided in the reference pack.

(Figure 24 and Figure 25).
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Figure 24: Odds ratios with fixed treatment effects with baseline risk meta-regression: clinical response, maintenance, biologic-failed
population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of

the row treatment.
Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo; Q2W: every 2 weeks; Q4W:

every 4 weeks; Q8W: every 8 weeks; Q12W: every 12 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.

Company evidence submission template for mirikizumab for treating moderately to severely active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 96 of 136




Figure 25: Odds ratios with fixed treatment effects with baseline risk meta-regression: clinical remission, maintenance, biologic-failed
population.

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of
the row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; MIRI: mirikizumab; OR: odds ratio; OZD: ozanimod; PBO: placebo; Q2W: every 2 weeks; Q4W:
every 4 weeks; Q8W: every 8 weeks; Q12W: every 12 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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Mucosal healing

The network diagram, input data and odds ratios for all active treatments, including mirikizumab,
versus placebo for mucosal healing during the maintenance period of the biologic-failed
population are presented in Appendix D.1.10.2. Model fit statistics can be found in Section
2.2.2.3 of the NMA report appendices, as provided in the reference pack. As described further in
Appendix D.1.10.2, primary results for mucosal healing during the maintenance period for the
biologic-failed population described in this section were derived from the fixed effects model
(with baseline risk adjustment).

N (Figure 26).
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Figure 26: All pairwise odds ratios with fixed treatment effects with baseline risk meta-regression: mucosal healing, maintenance, biologic-
failed population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus column treatment i.e., an OR>1 illustrates a result in favour of the
row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; FIL: filgotinib; MIRI: mirikizumab; OR: odds ratio; PBO: placebo; Q12W: every 12 weeks; Q4W: every 4 weeks;
Q8W: every 8 weeks; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.
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B.3.9.4.3 Safety outcomes (overall mixed population)

Induction
All cause discontinuation

The network diagram, input data and odds ratios for all active treatments, including mirikizumab,
versus placebo for all cause discontinuation in the overall population are presented in Appendix
D.1.10.3. Model fit statistics can be found in Section 2.3.1.1 of the NMA report appendices, as
provided in the reference pack. As described further in Appendix D.1.10.3, the random effects
model using a half-Normal prior demonstrated better fit as compared with the fixed effects model.

The results of the random effect NMA demonstrated high uncertainty in the estimates, this is
reflected in the large Crls (Figure 27). The likely uncertainty probably arises from the low number
of discontinuations occurring across some studies.
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Figure 27: All pairwise odds ratios with random treatment effects and a half-Normal
(location: 0, scale: 5) prior for the between-trial standard deviation: all cause
discontinuation, induction, mixed population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus
column treatment i.e., an OR<1 illustrates a result in favour of the row treatment.

Abbreviations: ADA: adalimumab; FIL: filgotinib; GOL: golimumab; MIRI: mirikizumab; OZD: ozanimod; PBO:
placebo; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED: vedolizumab.

Serious adverse events

The network diagram, input data and odds ratios for all active treatments, including mirikizumab,
versus placebo for SAEs in the overall population are presented in Appendix D.1.10.3. Model fit
statistics can be found in Section 2.3.1.2 of the NMA report appendices, as provided in the
reference pack. As described further in Appendix D.1.10.3, the random effects model seems
most appropriate for inference as this better captures the uncertainty in the estimates.

The results of the random effects NMA are presented with Figure 28 depicting the pairwise ORs.

Company evidence submission template for mirikizumab for treating moderately to severely
active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 101 of 136



Figure 28: All pairwise odds ratios with random treatment effects and a half-Normal
(location: 0, scale: 5) prior for the between-trial standard deviation: serious adverse
events, induction, mixed population

ORs and 95% Crls (and associated colour shading) correspond to the comparison of row treatment versus
column treatment i.e., an OR<1 illustrates a result in favour of the row treatment.

Abbreviations: ADA: adalimumab; Crl: credible interval; GOL: golimumab; IFX: infliximab; MIRI: mirikizumab;
OR: odds ratio; OZD: ozanimod; PBO: Placebo; TOF: tofacitinib; UPA: upadacitinib; UST: ustekinumab; VED:
vedolizumab.

B.3.9.5 Uncertainties in the indirect and mixed treatment
comparisons

Most uncertainty associated with this analysis are related to heterogeneity. Whilst outcome
definitions were mostly consistent across trials, differing definitions of clinical response and
remission were observed for some studies, and in some cases a definition was not provided.
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However, the approach to assessing mucosal healing was strengthened through use of a
consistently applied definition in line with LUCENT studies, regardless of terminology used to
describe the outcome. In addition, while the designs of the induction phase studies were
consistent, the length of the induction period varied from 6 to 12 weeks. Further, it should be
noted that comparisons across maintenance trials in UC are extremely challenging due to the
differences in study designs, and the comparisons made in this NMA were only possible after
substantial data manipulation, as has been done in previous NMAs. These results should
therefore be interpreted with caution.

Another source of heterogeneity was that the inclusion criteria for biologic-naive and biologic-
failed populations varied across studies. In the biologic-naive population, most studies recruited
or analysed patients who had failed conventional therapy, such as corticosteroids or
immunomodulators like azathioprine, 6-MP, or methotrexate, but had not yet been treated with a
biologic or small molecule, such as in the LUCENT trials. Similarly, in the biologic-failed
population, studies varied with respect to whether they recruited only failure with a biologic such
as TNF, and/or vedolizumab, and/or ustekinumab, or if they also recruited patients who had
failed a small molecule such as a JAKI. In addition, trials varied in their approach to permitting
concomitant medication during the trial, with some trials, such as the TRUE NORTH study of
ozanimod, excluding immunomodulators, where other trials, such as the LUCENT trials and the
ACT 1 and ACT 2 trials of infliximab, permitted these.

Despite these sources of heterogeneity, the very thorough feasibility assessment performed as
part of this analysis and the approaches undertaken with the aim of harmonising the data to allow
for robust like-for-like comparisons are considered considerable strengths which address key
limiting factors in previous NMAs in this area. Indeed, previous NICE appraisals have identified
and accepted that trials in UC are heterogeneous, but that data obtained from rigorous NMAs
nonetheless represent the best available estimates of relative efficacy and are appropriate to
inform decision-making.3 % After this extensive assessment, it was concluded that the baseline
populations of the studies included in the analyses were sufficiently comparable to provide
meaningful indirect clinical data.

B.3.9.6 Conclusions

Overall, these NMAs demonstrated that at induction, mirikizumab offered similar efficacy to most
treatment regardless of biologic exposure. At maintenance, irrespective of prior biologic therapy
exposure, after adjusting for differences in study design, baseline risk adjusted models
suggested mirikizumab demonstrated clinical benefits in terms of clinical response, clinical
remission and mucosal healing versus all other comparators, which aligns with the primary
treatment goal (as outlined in Section B.1.3.3) of symptomatic remission combined with mucosal
healing. In the absence of head-to-head studies for most active treatments, these results provide
supportive evidence to inform the relative efficacy of mirikizumab versus relevant comparators
and support the assumption that mirikizumab offers a clinical benefit that is comparable to that of
currently available comparators, including ustekinumab and vedolizumab, in both the induction
and maintenance phases.

B.3.10 Adverse reactions

Trial results relating to adverse events in this submission are presented for the mirikizumab
induction responders cohort of LUCENT-2: patients from LUCENT-1 who were re-randomised in
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a 2:1 ratio at Week 12 to receive mirikizumab or placebo throughout LUCENT-2. The key safety
results from this induction responder population of the LUCENT-2 trial are presented below. Data
from other cohorts of the LUCENT-2 trial are available in the CSR.80.81. 101 Safety data from the
LUCENT-1 trial are presented in Appendix F and are available in the CSR.”®

B.3.10.1 Overview of adverse events

As shown in Table 31, the frequencies of adverse events (AEs) in the mirikizumab-treated
patients compared to those receiving placebo were similar. The proportion of patients receiving
placebo who experienced one or more treatment emergent adverse event (TEAE) was [} as
compared with [JJJlij of those receiving mirikizumab, and the majority of TEAEs were mild to
moderate in nature in both treatment arms. Frequencies of serious adverse events (SAEs) and
treatment discontinuation due to an AE were broadly comparable between arms, albeit
marginally higher in the group receiving placebo than in those receiving mirikizumab (JJlij versus

B and B versus [, respectively). | occurred in LUCENT-2, in the placebo

group of the study.

Table 31: Overview of adverse events (LUCENT-2)
Mirikizumab induction responders, n (%)

Adverse event, n (%)

Serious adverse event

Treatment discontinuation due
to AE?

aIncluding death

Abbreviations: AE: adverse event; Miri: mirikizumab; PBO: placebo; SC: subcutaneous; TEAE: treatment-
emergent adverse event

Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1), Table
AMBG.8.103 (page 1112).8

PBO sC (N=]ll) Miri 200 SC (N=[il)
Patients with =1 TEAE ] I
Mild I I
Moderate _ _
Severe I I
Death - -
I ]
] I

B.3.10.2 Treatment-emergent adverse events

TEAES occurring in 22% of patients in either arm of the mirikizumab induction responders cohort
of the LUCENT-2 trial are presented in Table 32. Nasopharyngitis was the most frequently
reported TEAE in the mirikizumab treatment group (JJfl]), while ulcerative colitis was the most
frequent in the placebo group (JJlD). Arthralgia was the only other TEAE reported in [JJj of
patients in either treatment arm.

Table 32: TEAEs occurring in 22% of patients in the mirikizumab induction responders
cohort of LUCENT-2

Mirikizumab induction responders

TEAE, n (%) PBO sc (N=Il) Miri 200 SC

(=l

Patients with 21 TEAE ] I
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Ulcerative colitis

Nasopharyngitis
Arthralgia
Anaemia

Injection site pain

Headache
Rash

Pyrexia

Abdominal pain

Blood creatine phosphokinase increased

Diarrhoea

Fatigue

Gastroesophageal reflux disease

Injection site reaction

Upper respiratory tract infection

Nausea

Hypertension

Back pain
COVID-19
Injection site erythema

Pruritis
Arthritis

Sinusitis

Abbreviations: AE: adverse event; n: number of patients reporting the adverse event within each specific
category; Miri: mirikizumab; PBO: placebo; SC: subcutaneous; TEAE: treatment-emergent adverse event.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1) Table
AMBG.8.108 (page 1125).8

B.3.10.3 Serious adverse events

Serious adverse events (SAEs) for mirikizumab induction responders in LUCENT-2 are
presented in Table 33 below. Ulcerative colitis was the only SAE reported in more than one
patient in any treatment group and was reported more frequently in the placebo group than in the
mirikizumab treatment group (JJli] versus [}, respectively). In the mirikizumab treatment group,
no single SAE was reported in >1 patient.

Table 33: SAEs in patients in the mirikizumab induction responders cohort of LUCENT-2

Mirikizumab induction responders

SAE, n (%) -
PBO sC (NIl Miri 200 SC (N=[Hl)

Any SAE ] ]
Ulcerative colitis - I
Rectocele?® I -
Anaphylactic reaction e |
Asthma - I
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Autoimmune thyroiditis

COVID-19

Hypoglycaemia

Ischaemic stroke

Large intestine infection

Presyncope

Rectal haemorrhage

Rectal polyp

Subcutaneous abscess

Back pain

Blood glucose increased

COVID-19 pneumonia

Depression suicidal

Diverticulitis

Gastric cancer

Gastroenteritis

Hypokalaemia

Inguinal hernia

Lipoma

Migraine

Retinal detachment

Retinopexy

Spinal compression fracture

aDenominator adjusted because gender-specific event for females: N=78 (Miri responder placebo SC), N=160
(Miri responder 200 miri SC).

Abbreviations: Miri: mirikizumab; PBO: placebo; SAE: serious adverse event; SC: subcutaneous.

Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1) Table
AMBG.8.125 (page 1517).8"

B.3.10.3.1 Serious infections

Treatment-emergent serious infection events in LUCENT-2 are summarised in Table 34. The
frequency of patients who reported at least 1 SAE in the infections system organ class was ||}
in the placebo group and [l in the mirikizumab-treatment group. In the group of placebo

induction responders, || | | |GEG@z@; () rcported at least one serious infection.

B ) o the placebo group discontinued due to a SAE of COVID-19 infection.
I << discontinued from the mirikizumab treatment group due to a serious infection.

Table 34: Treatment-emergent serious infection events experienced by patients in
LUCENT-2

. . . PBO induction Mirikizumab induction responders
Serious infection, n responders
%
(%) PBO sc (N=]ll}) PBO sc (N=]ll}) Miri 200 SC (N=[li})
Gastroenteritis ] | e
COVID-19 | I |
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COVID-19 pneumonia I I -
Cytomegalovirus colitis I | |
Diverticulitis i l -
Large intestine infection i I |
Pneumonia ] | |
Subcutaneous abscess i I |

Abbreviations: Miri: mirikizumab; PBO: placebo; SAE: serious adverse event; SC: subcutaneous.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 2) Table
AMBG.8.140 (page 38).10"

B.3.10.4 Adverse events of special interest

The adverse events listed in Table 35 were predetermined as adverse events of special interest
(AESI) in LUCENT-2 for mirikizumab induction responders. Overall, serious infections,
cerebrocardiovascular events, major cardiac events and malignancies occurred more frequently
in patients receiving placebo throughout LUCENT-2 as compared with those treated with
mirikizumab.

Table 35: AESIs in patients in the mirikizumab induction responders cohort of LUCENT-2

Mirikizumab induction responders
AESI, n (%) .
PBO sc (Nl Miri 200 SC (N=ll})

Infection I ]

Serious infection e e

Opportunistic infection (narrow) I -
Injection-site reaction (high-level
term) I I
Hepatic event (narrow) - _
Immediate hypersensitivity
reactions (narrow) L L
Depression excluding suicide and
self-injury (narrow) 1 L
Cerebro-cardiovascular (CCV)
event (adjudicated and confirmed) . 1
Major adverse cardiac event
(MACE) N |
Malignancy | |
Suicide/self-injury (narrow) | I

Abbreviations: AESI: adverse events of special interest; Miri: mirikizumab; PBO: placebo; SC: subcutaneous.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 2) Tables
AMBG.8.134, 8.138, 8.139, 8.140, 8.150, 8.160, 8.163, 8.164, 8.170, 8.177 (Pages 3 — 156).%!

B.3.10.5 Discontinuations due to adverse events

Adverse events which led to treatment discontinuation in mirikizumab induction responders are
presented in Table 36. Overall, a higher proportion of treatment discontinuations due to AEs
occurred in patients receiving placebo as compared with patients receiving mirikizumab
treatment (Jil versus [l respectively). In both treatment groups, ulcerative colitis was the
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only AE causing discontinuation in more than one patient: || (i) in the placebo arm and |}
() in the mirikizumab arm.

Table 36: Discontinuations due to adverse events in patients in the mirikizumab induction
responders cohort of LUCENT-2

Mirikizumab induction responders

Adverse event, n (%
(%) PBO sc (N=Jll}) Miri 200 SC (N=[li})

Treatment discontinuation due
to AE

Ulcerative colitis

Anaphylactic reaction
Arthralgia

COVID-19
Hypotension

Presyncope

Autoimmune hepatitis

Gastric cancer

Injection site hypersensitivity

Oedema peripheral

Abbreviations: Miri: mirikizumab; PBO: placebo; SC: subcutaneous.
Source: Eli Lilly and Company (data on file): LUCENT-2 Clinical Study Report (Additional Analyses 1): AMBG
8.3.5 — Table AMBG.8.130 (page 1546).%!

B.3.11 Conclusions about comparable health benefits and safety

Mirikizumab has demonstrated clinical efficacy and tolerability in patients with moderately to
severely active UC. Results from both the LUCENT-1 induction trial and the LUCENT-2
maintenance trial showed mirikizumab to be statistically significantly superior to placebo for the
key outcomes of clinical remission, clinical response, mucosal healing and bowel urgency. In
addition, the efficacy of mirikizumab was demonstrated across both biologic-naive and biologic-
failed subgroups, which is highly clinically relevant given that patients in UK clinical practice
commonly switch or cycle through treatments in order to induce or maintain remission.5®

The LUCENT-1 trial met its primary endpoint of clinical remission at Week 12; i} of patients
receiving mirikizumab achieved clinical remission, compared with i of those receiving
placebo. Similarly, clinical response at Week 12 was a major secondary endpoint and was
achieved by [l of patients receiving mirikizumab versus i} receiving placebo. Bowel
urgency, assessed using the bowel urgency NRS, was also significantly improved for patients
receiving mirikizumab, as compared with those receiving placebo; statistically significant
improvements were observed as early as Week 2 in the mITT cohort. Consistent efficacy results
were demonstrated across both biologic-naive and biologic-failed subgroups.

In the LUCENT-2 study, the primary analysis was conducted on patients who responded to
mirikizumab induction treatment at Week 12 of LUCENT-1. These patients were re-randomised
to 2:1 to mirikizumab maintenance treatment or placebo for the blinded randomised withdrawal
period. In alignment with the efficacy results observed in the LUCENT-1 trial, treatment with
mirikizumab in this cohort demonstrated improvements in all efficacy outcomes at Week 40
compared to those re-randomised to receive placebo. At Week 40, [l of patients receiving
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mirikizumab achieved clinical remission versus [} of those re-randomised to placebo. In
addition, rates of maintenance were high on mirikizumab with [JJJli] of patients maintaining
remission while on mirikizumab, compared with [JJJlil of those who were re-randomised to
placebo. Importantly, mirikizumab treatment was associated with higher proportions of patients in
corticosteroid-free remission at Week 40, versus those on placebo (il versus |
respectively). This result is of importance to both clinicians and patients, particularly given the
aim of reducing corticosteroid use due to associated side effects and detriment to patients with
long-term use. As in LUCENT-1, bowel urgency was also statistically significantly improved in
mirikizumab-treated patients compared with those who received placebo. In alignment with
LUCENT-1, efficacy results from subgroup analyses by prior biologic exposure status were
broadly consistent with the mITT population.

In addition, mirikizumab demonstrated high efficacy amongst patients who achieved a clinical
response to mirikizumab induction therapy in LUCENT-1 but subsequently lost clinical response
during the LUCENT-2 trial and received open-label re-induction therapy for 12weeks. Of these
patients, [l of patients regained symptomatic response, with JJ|% achieving symptomatic
remission at the end of the re-induction period. Similarly, amongst patients who did not achieve
clinical response in LUCENT-1 and who went on to receive open-label extended induction
therapy with 300 mg mirikizumab IV in LUCENT-2, JJJl|% of patients previously treated with
mirikizumab in LUCENT-1 achieved a clinical response at the delayed clinical response
assessment, as compared with [JJ|% of patients who received placebo in LUCENT-1. These
results demonstrate that mirikizumab has a high efficacy when used as an extended induction or
re-induction treatment.

Across both studies, mirikizumab was well-tolerated and the frequencies of AEs were similar in
both mirikizumab-treated patients and patients who received placebo. The proportion of patients
receiving placebo who experienced one or more treatment emergent adverse event (TEAE) was
. =5 compared with il of those receiving mirikizumab, and the majority of TEAEs were
mild to moderate in nature in both treatment arms.

The direct evidence available from both the induction and maintenance trials show mirikizumab
to be an effective and tolerable treatment for inducing clinical response and clinical remission in
patients with moderately to severely active UC, in both subgroups of interest. Furthermore,
mirikizumab treatment was associated with significant improvements in the burdensome and
commonly-reported symptom of bowel urgency, addressing a key unmet need for these patients.

Indirect efficacy estimates obtained from NMAs evidenced that at induction, mirikizumab offered
similar efficacy to most treatments, regardless of biologic exposure. At maintenance, irrespective
of prior biologic therapy exposure, after adjusting for differences in study design, baseline risk
adjusted models suggested mirikizumab demonstrated clinical benefits in terms of clinical
response, clinical remission and mucosal healing versus the majority of other comparators,
including both of the comparators of relevance in the decision problem, ustekinumab and
vedolizumab. In the absence of head-to-head studies for most active treatments, these results
provide supportive evidence to inform the relative efficacy of mirikizumab versus relevant
comparators and demonstrate the value of mirikizumab in the current treatment pathway.

The clinical evidence presented therefore supports the cost comparison analysis focused on
ustekinumab and vedolizumab, as outlined in Section B.1.1, and suggest that mirikizumab would
provide a valuable new treatment option for patients with UC in the UK.
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B.3.12 Ongoing studies

One trial of mirikizumab in moderately to severely active UC, the LUCENT-3 open-label long-
term extension study (NCT03519945), is currently ongoing and results are expected to become

available in [l
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B.4 Cost-comparison analysis

B.4.1 Changes in service provision and management

Mirikizumab is administered intravenously at Weeks 0, 4 and 8 during the induction period,
followed by a subcutaneous injection every 4 weeks thereafter (the maintenance period). For
patients who do not show clinical response after the initial induction period, or who lose response
to the maintenance dose, intravenous re-induction therapy may be administered. It is anticipated
that the initial subcutaneous dose and all IV dosing will be administered in the secondary care
setting, supported by NHS resource. After training in subcutaneous injection technique, patients
may self-inject all subsequent maintenance doses of mirikizumab at home. Therefore, the
expected costs to the NHS associated with mirikizumab relate to the induction period, the re-
induction period, and the initial subcutaneous dose.

As described in Section B.1.1, mirikizumab is positioned for use as an alternative to ustekinumab
and vedolizumab. As such, the cost-comparison analysis presented herein focuses on the
comparison of cost outcomes associated with mirikizumab, ustekinumab and vedolizumab only.
Since ustekinumab and vedolizumab share a similar method of administration to mirikizumab, it
is not anticipated that the introduction of mirikizumab to clinical practice would require any
changes to current service provision or management.

B.4.2 Cost-comparison analysis inputs and assumptions

B.4.2.1 Features of the cost-comparison analysis

A cost comparison analysis was conducted to evaluate the expected costs of mirikizumab in
clinical practice as compared to ustekinumab and vedolizumab in relevant patient subgroups
under the assumption that the treatments have the same efficacy and safety. Ustekinumab and
vedolizumab were considered appropriate comparisons for the reasons outlined in Section B.1.1.

As further outlined in Section B.1.1, the target population considered in the model is narrower
than the anticipated licence population and is in line with the decision problem: adult patients with
moderately to severely active UC for whom:

e Conventional treatment cannot be tolerated or is not working well enough and other biological
treatment is not suitable (“biologic-naive”), or

e Biologic treatment cannot be tolerated or is not working well enough (“biologic-failed”)

The population characteristics in the model are based on the Phase [Il LUCENT clinical trials.
The efficacy of all treatments was set as equal to the efficacy of mirikizumab as obtained from
the NMA presented in Section B.3.9. The model allows for analysis of subgroup populations by
prior biologic exposure, as clinical efficacy and patient characteristics, such as weight, vary by
subgroup.

The model structure is informed by both previous cost-effectiveness analyses in UC, as identified
by the economic SLR (see Appendix |), simplified where possible for the purposes of a cost
comparison analysis and previous cost comparison models used in NICE appraisals for the
treatment of autoimmune inflammatory disorders — in particular the manufacturer models
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submitted to NICE as part of the technology appraisals (TAs) for bimekizumab (TA723),
guselkumab (TA521) and risankizumab (TA596) in psoriasis, and risankizumab in psoriatic
arthritis (TA803).4"

The model, developed in Microsoft Excel, has a full Markov model structure and consists of four
components: an induction period of up to 26 weeks comprising two-week tunnel states, an on-
treatment maintenance state, an off-treatment state, and a death state.

Although in clinical practice patients are treated with a succession of therapies, including surgery,
the assumption of similar efficacy between treatments implies that these down-stream costs
would be similar for all treatments. Therefore, they are not formally modelled. Instead, patients
incur no costs in the off-treatment state.

The base case time horizon was set to 10 years in line with recent cost comparison models in
autoimmune inflammatory disorders submitted to NICE.® 7 A shorter time horizon of five years
was tested in a scenario analysis. In the base case, discounting was not applied, as
recommended by NICE in the user guide applicable to cost comparison models, with costs
discounted at rates of 3.5% and 5% per annum in scenario analyses.? The model was populated
with UK data, and the analysis was based on the UK National Health Service and the Patient
Support (NHS & PSS) perspective.

B.4.2.1.1 Induction phase model structure

All patients entered the model with moderately to severely active UC and receive induction
treatment. Variable and treatment-specific lengths of induction periods are necessary to allow for
a comprehensive comparison of costs across treatments. As such, throughout the induction
period, patients transitioned through two-week tunnel states, a series of temporary states that
can only be visited in a particular sequence, for between 2 and 12 weeks (and up to 12 additional
weeks for delayed response assessment, also in two-week increments) to reach decision points.
The 2-week cycle length was sufficiently short to facilitate accurate modelling of the lengths of
induction periods for all interventions as per the respective labels (see Table 40).

At the end of the induction period, patients were classified as responders or non-responders.
Response was defined as a decrease in total Mayo score of 23 points and 230% improvement
from baseline, with an accompanying decrease in the subscore for rectal bleeding of at least 1
point or an absolute subscore for rectal bleeding of 0 or 1. This definition is in alignment with that
used in the NMA (Section B.3.9) and encompasses patients in clinical remission.

As shown in the graphical representation of the model induction phase presented in Figure 29,
patients who responded to treatment at the end of the induction period transitioned to the
maintenance treatment state. In the base case, patients who did not respond transitioned to the
no-treatment state. Note the decision-tree structure in Figure 29 is only included to illustrate the
patient flow between decision nodes — the actual transitions are modelled using Markov tunnel
states. Death is possible from all health states in each cycle.
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Figure 29: Decision tree schematic for the induction phase

Responders

(Mayo 0-2 or 3 points/30% Mayo decrease)
‘ Markov on advanced therapies

Induction on

advanced therapies
o

Non-responders
{ No treatment

The induction period is implemented using a Markov model. The decision-tree like structure is only included to
illustrate the patient flow between decision nodes. From the start of the model to the end of the induction period
(maximum 26 weeks), patients transition through 2-week tunnel health states to decision nodes. The death health
state is not shown, but can be reached from all health states in each cycle.

Abbreviations: UC: ulcerative colitis.

The inclusion of delayed response assessment (extended induction) in the model was explored
in a scenario analysis and was implemented as an extended induction period. When modelling
delayed response, all non-responders at the end of the induction period either entered the no-
treatment state, or continued to be treated for an additional 8 weeks on ustekinumab (16 weeks
total induction), an additional 4 weeks on vedolizumab (10 weeks total treatment) or an additional
12 weeks on mirikizumab (24 weeks total treatment) to assess delayed response. At the end of
the delayed response assessment, patients were distributed according to their response status,
i.e., responders transitioned to the maintenance state and non-responders transitioned to the no-
treatment state.

B.4.2.1.2 Post-induction treatment (maintenance phase) Markov structure

The post-induction phase Markov model structure is based on three distinct states, as illustrated
in Figure 30: maintenance treatment, off-treatment, and death. Patients can transition from the
maintenance treatment state to the off-treatment state, but not vice versa, and death was an
absorbing state that patients could transition to from all other health states. In the maintenance
phase, the model had 12-week cycles which reflects the expected disease course and frequency
of treatment events in clinical practice.

In clinical practice, patients who lose response to treatment may be treated with increased doses
or increased frequency of administration (“dose escalation”, see “dose adjustments” in Table 40)
instead of immediately discontinuing treatment. In the LUCENT-2 clinical trial, patients who lost
response to mirikizumab during the maintenance phase were treated with re-induction. Re-
induction is anticipated to be included in the marketing authorisation for mirikizumab and was
therefore included in the base case of the cost comparison model.

To reflect clinical practice for treatment with advanced therapies, dose escalation was included
for ustekinumab and vedolizumab. Consistent with previous NICE appraisals and as derived from
published literature on the frequency of dose escalation in TNFis, 30% of patients were modelled
to undergo dose escalation with these treatments during the maintenance phase of the model.*
54,102 |n line with its expected label, re-induction rather than dose escalation was modelled for
mirikizumab with the re-induction dose of mirikizumab set to align with that in the mirikizumab
SmPC: i.e., 300 mg IV mirikizumab at Week 12, 16 and 20. In the base case, B of patients
receiving mirikizumab were modelled to undergo re-induction (equating to [ S cycle),

Company evidence submission template for mirikizumab for treating moderately to severely
active ulcerative colitis [ID3973]

© Eli Lilly (2022). All rights reserved Page 113 of 136



reflecting the proportion of patients who were re-inducted in the LUCENT-2 trial of mirikizumab. A
scenario analysis was explored in which 30% of patients receiving mirikizumab were modelled to
undergo re-induction, in line with the assumption informing the dose escalation proportion for the
comparators. Given the assumption of equal efficacy for all treatments, it was assumed that dose
escalation and reinduction affected costs but not efficacy. In contrast to dose escalation, where
the cost for the escalated dose is applied each cycle the patient remains on treatment, re-
induction was assumed to occur during one cycle and was therefore modelled as a separate
health state during maintenance treatment with mirikizumab and the cost for reinduction was
applied only to the cycle during which the patient is re-inducted.

Figure 30: Markov structure for the maintenance phase

Treatment Trial Period
(max 26 weeks)

n_ / \ n_

Maintenance treatment for

» Mirikizumab* — / No Treatment ‘}
= Comparators i .y >
N .- -

Mirikizumab
Reinduction*

* For mirikizumab, dose escalation is not modelled. Patients who lost response during the maintenance phase were
treated with reinduction.
** The death state is reachable from all other states.

B.4.2.1.3 Cycle length

As outlined above, the induction and maintenance phases of the model used cycle lengths of two
weeks and 12 weeks, respectively. Given the different time reference of model inputs (e.g.,
annually, per three-month period etc.), calculations were performed in the model to rescale all
variables to the cycle length. Two methods for rescaling were used, depending on whether the
input type was a rate, probability, or absolute number.

For rates and probabilities, the geometric conversion was employed. The conversions were
performed in two steps. Firstly, the annual probability was converted to an instantaneous rate.
Secondly, this rate was converted back to a probability for the relevant duration (2 or 12 weeks).
An example of conversion from an annual to a monthly probability is given below:1%3

r= _ln(l - Pannual)

— —-r/12
Pmonthly =1-e /

(Equation 1)

Annual probability = Pinual
Instantaneous rate =r
Monthly probability = Pmponthiy
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For the inputs related to absolute levels, such as annual costs, the linear conversion was applied
by dividing the value to be adjusted by the number of time periods. For example, the conversion
of yearly to biannual costs is given by:

biannual cost = annual cost / 2 (Equation 2)

B.4.2.1.4 Efficacy in the induction period

As outlined in Section B.4.2.1.1, at the end of the induction period patients were classified by
responder status. The distribution of response status at the end of induction (and, in the scenario
analysis, delayed response assessment) was informed by the induction NMA.

Base case

Induction (LUCENT-1) and maintenance (LUCENT-2) efficacy data for mirikizumab were
synthesised with data for all comparators of interest in the NMA (see Section B.3.9). The rates of
response are assumed to be the same across all treatments but differ between biologic-naive or
biologic-failed patients, as shown in Table 37.

Table 37: Clinical response and response at the end of induction

Response (including remission)

Treatment OR (95% CI) relative to Calculated absolute
placebo probability

Mirikizumab (for all treatments)
Biologic-naive subgroup _ -
Biologic-failed subgroup ] ]
Abbreviations: Cl: confidence interval; OR: odds ratio.

Scenario analysis

A scenario analysis was explored in which patients who did not respond could undergo a delayed
response assessment. Delayed response assessment was selected as a sensitivity analysis
rather than used in the base case analysis given that it is uncertain to what extent delayed
response assessment is used in clinical practice, and that not all treatments have delayed
response assessment in their SmPC.63 89, 104-110

In this scenario analysis, patients transitioned through tunnel states from the start to the end of
the delayed response assessment, at the end of which patients who responded to treatment
transitioned to the maintenance state, and patients who had not responded transitioned to the
no-treatment state. It was assumed the same proportion of patients receiving mirikizumab
achieved response (including remission) at the end of the induction phase as ustekinumab, as
presented in Table 38.3 The use of data from the NMA to inform this analysis was explored, but
the available data were considered to be insufficient given that delayed response assessment
period was not placebo controlled in any trial, making indirect comparisons very limited as very
few trials compare advanced treatments.

Table 38: Clinical response at the end of the delayed response assessment period

‘ Response (including remission) | Source
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Treatment Calculated absolute probability

Biologic-naive subgroup 65.4% Assumed same as ustekinumab
- - - overall response rate (data from
Biologic-failed subgroup 46.5% ustekinumab TA633, Table 41)3

Abbreviations: Cl: confidence interval; OR: odds ratio.

B.4.2.1.5 Efficacy in the maintenance state

Patients were assumed to remain on maintenance treatment until they discontinued treatment or
died. Discontinuation of maintenance treatment was based on the notion that patients who lose
response to treatment also discontinue treatment. The proportion of initial responders who lost
response were assumed to do so at a continuous and constant rate during the maintenance
period. The risk of treatment discontinuation was informed by the loss of response observed in
maintenance RCTs. This approach for modelling treatment discontinuation is the same as for
many cost-effectiveness models in UC.3 %4 55,75

In contrast to the cost-effectiveness models, the cost comparison model assumes that all
treatments have the same risk of treatment discontinuation — the one estimate for mirikizumab in
the NMA (Section B.3.9). The odds ratio for response at the end of the maintenance period
(contingent on response at the end of the induction period) for mirikizumab relative to placebo
was transformed to an absolute probability. The complement to the derived probability is the
probability of loss of response during the maintenance period. Subsequently, the probability of
loss of response during the duration of the maintenance trial was transformed to per cycle
probabilities using the formulae presented in Section B.4.2.1.3, resulting in a risk of loss off
response during the maintenance period of 6.7% and 12.3% per 12-week cycle for biologic-naive
patients and biologic-failed patients, respectively.

B.4.2.1.6 Efficacy in the off-treatment state

Patients in the off-treatment state were assumed to remain in the state until the end of the
simulation unless they died (see Section B.4.2.1.8).

B.4.2.1.7 Patient characteristics

Patient baseline characteristics for age, sex and weight stratified by prior biologic failure that
inform the cost comparison model are presented in Table 39.

Table 39: Patient baseline characteristics

Biologic-naive Biologic-failed

Age (years), mean (SD) [95% CI] _
Male, % I
Weight (kg), mean (SD) [95% ClI] ]
Abbreviations: Cl: confidence interval; SD: standard deviation

B.4.2.1.8 Mortality

In alignment with the most recent NICE TAs, no increased mortality with UC was modelled.3 53 54
5 |t was assumed that the mortality was the same across all health states and were based on UK
national life tables, given the sex and age of the cohort in each cycle.'"
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B.4.2.2 Intervention and comparators’ acquisition costs

Table 40 shows the key inputs, assumptions and acquisition costs included for mirikizumab,
ustekinumab and vedolizumab.
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Table 40: Acquisition costs of the intervention and comparator technologies

Mirikizumab

Ustekinumab

Vedolizumab

Pharmaceutical
formulation

Mirikizumab 300 mg (15 mL vial; 20 mg
mirikizumab per mL) is available as a
concentrate for solution for infusion

A full maintenance dose consists of two
100 mg pre-filled pens

Ustekinumab 130 mg is available as a
solution for infusion (26 mL, 5 mg per mL)
Ustekinumab 90 mg is available as a pre-
filled syringe (1 mL)

Vedolizumab 300 mg is available as a
powder for concentrate for solution for
infusion

Vedolizumab 108 mg is available as a
solution for injection in pre-filled syringe

(Anticipated) care setting

Secondary care

Acquisition cost
(excluding VAT) *

List price:

PAS price:

130 mg/26mL solution list price:
£2,147.00

90 mg/mL pre-filled syringe list price:
£2,147.00

300 mg powder list price: £2050.00
108 mg/0.68 mL list price: £512.50

Method of administration

e Induction: IV
e Maintenance: SC

¢ Induction: IV
e Maintenance: SC

¢ Induction: IV
e Maintenance: SC or IV

Doses

e Induction: 300 mg IV mirikizumab per
administration

e Maintenance: 200 mg SC
mirikizumab per administration (two
100 mg injections)

IV dose at Week 0 is based on body
weight (recommended dose: 6 mg/kg):
e <55Kkg: 260 mg

e >56to <85 kg: 390

° mg

e >85kg: 520 mg

At Week 8, 90 mg SC ustekinumab,

followed by 90 mg ustekinumab every 12
weeks

e Induction: 300 mg IV vedolizumab
per administration

e Maintenance: 300 mg IV
vedolizumab or 108 mg SC
vedolizumab

Dosing frequency

Induction: Weeks 0, 4 and 8
Maintenance: Every 4 weeks

e Induction: Week 0

e Maintenance: Week 8 and then every
12 weeks

e Induction: Weeks 0, 2, and 6

e Maintenance: Every 8 weeks (IV) or
every 2 weeks (SC)

Dose adjustments

Patients who do not respond after initial
induction therapy, or those who lose
response to maintenance therapy may
receive re-induction (3 doses, one every 4
weeks, of 300 mg IV mirikizumab)

e Patients who have not shown
adequate response at 8 weeks after
the first SC dose (Week 16), may
receive a second SC dose at this time
to allow for delayed response

e Patients who lose response on dosing

e Patients receiving 300 mg IV
vedolizumab every 8 weeks may be
considered to receive treatment every
4 weeks if there is a decrease in
response

e There is no dose adjustment for
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every 12 weeks may benefit from an patients receiving 108 mg SC
increase in dosing frequency to every vedolizumab maintenance therapy
8 weeks

e Patients may subsequently be dosed
every 8 weeks or every 12 weeks
according to clinical judgment

Average length of a
course of treatment

Average cost of a course
of treatment (acquisition
costs only)?

— As these treatments are for a chronic disease, treatment is long-term or until the patient’s clinician determines the treatment should
(Anticipated) average be discontinued.

interval between courses
of treatment

(Anticipated) number of
repeat courses of
treatment

Abbreviations: IV: intravenous; PAS: patient access scheme; SC: subcutaneous.
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Drug acquisition costs were estimated for the induction and maintenance phases. Where
escalated dosage or re-induction was modelled (see Section B.4.2.1.2), drug acquisition costs
during the maintenance phase accounted for the distribution of patients on standard and
escalated doses.

Dosing regimens were used to calculate the total drug use and were based on the relevant
SmPCs for ustekinumab and vedolizumab. All drug acquisition unit costs were sourced from
MIMS and the British National Formulary (BNF).''2. 113 As ustekinumab is a weight-based drug,
the weights presented in Table 39 were used. The drug acquisition costs are presented in Table
40. Total induction and total annual maintenance costs are presented in Table 41 and Table 42,
respectively.

For ustekinumab, the treatment regimen is based on patients’ body weight. The drug acquisition
costs per patient were calculated by determining the number of vials needed to provide the
required dose multiplied by the unit price of the vial. In the base case, vial-sharing was
incorporated: any leftover drug was modelled to be used for another patient such that costs are
accrued only for the actual amount of medication administered and there is no drug wastage.
The vial size with the lowest cost per mg was selected. The incorporation of vial wastage, (i.e.,
any leftover drug not used by a specific patient is wasted) based on the selected vial size that
provides the lowest acquisition cost for each dose, was explored in a scenario analysis.

Table 41: Drug acquisition costs for mirikizumab and the comparators during the
induction phase

Initial induction Total treatment
Treatment ;
Duration (weeks) Total doses (mg) cost
Mirikizumab (IV, at PAS price) 12 1,200 [ ]
Ustekinumab (IV/SC) 8 433 £7,145
Vedolizumab (1V) 6 900 £6,150
Vedolizumab (SC/IV) 6 900 £6,150

Abbreviations: |V: intravenous; SC: subcutaneous.

Table 42: Drug acquisition costs for mirikizumab and the comparators during the
maintenance phase

Re- o
; : %o Total doses
0, -

Treatment o Re induction | £ ojated | per annum | 1otal treatment

induction cost (12 dose (mg) cost per annum

weeks) g

Mirikizumab (SC,
at PAS price) I I NA 2,609 ]
Ustekinumab .
(IV/SC) NA NA 30% 450 £10,508
Vedolizumab (IV) NA NA 30% 2,544 £13.371
Vedolizumab .
(SC/IV) NA NA 0% 2,818 £11,702

Abbreviations: |V: intravenous; NA: not applicable; SC: subcutaneous.
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B.4.2.3 Intervention and comparators’ healthcare resource use and

associated costs

B.4.2.3.1 Administration costs

IV treatments were assumed to be administered in an outpatient setting and were therefore
costed as an outpatient visit. Consistent with the most recent TAs for ustekinumab (TA633),
tofacitinib (TA547) and filgotinib (TA792), the costs for IV administration were calculated as the
mean of a consultant and a non-consultant led, non-admitted face-to-face follow-up appointment
(code WF01A).3 %+ 75 The unit costs were taken from the 2020/2021 NHS Reference Costs, and
the cost per IV administration was estimated to be £172.50 (see Table 43).2!

Consistent with the approach taken in the TA for ustekinumab (TA633), it was assumed that all
patients self-inject subcutaneous treatment apart from the initial injection.® Therefore, the model
has no administration cost for subcutaneous injections.

Table 43: Unit cost of treatment administration for IV therapies

s Number of National average
Currency code and description .

attendances unit cost
WFO01A, Consultant led (CL), Non-Admitted Face-to-
Face Attendance, Follow-up (Gastroenterology) 113,297 £122.58
WFO01A, Non-consultant led (NCL), Non-Admitted Face-
to-Face Attendance, Follow-up (Gastroenterology) 372,090 £187.70
Estimated cost of an IV administration (outpatient visit) £172.50

Abbreviations: |V: intravenous.

Table 44 presents the number of administrations for mirikizumab and the comparators during the
induction and maintenance phase.

Table 44: Drug administrations for mirikizumab and the comparators during the induction
and maintenance phase

Treatment Induction
Initial induction DB [ pelTiets Waintenance
assessment

Duration Total Duration Total Total admins

(weeks) admins (weeks) admins per annum
Mirikizumab (IV/SC) 12 IV: 4 0 0 SC: 13
Ustekinumab (IV/SC) 8 IV: 1 8 SC:1 5
Vedolizumab (1V) 6 3 4 0 8
Vedolizumab (SC/IV) 6 IV: 3 4 0 SC: 26

Abbreviations: |V: intravenous; SC: subcutaneous.

B.4.2.3.2 Disease management costs

Disease management costs in the model are health state specific and therefore driven by
efficacy. Given that efficacy is assumed to be the same for all treatments, the health state
distribution during maintenance treatment will be the same for all comparators, and therefore
disease management costs are not modelled explicitly. Similarly, costs for monitoring and tests
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during the induction period were not modelled as these were expected to be the same for all
treatments.

B.4.2.4 Adverse reaction unit costs and resource use

Adverse events related to treatment were not included in the analysis, based on the NMA data
(Section B.3.9.4.3) which demonstrated that the safety profiles of mirikizumab and the
comparators of interest were broadly similar. Furthermore, the assumption of similar adverse
event incidence across all treatments is in line with the assumption of similar efficacy.

B.4.2.5 Miscellaneous unit costs and resource use

All unit costs and resource use are detailed in the sections above; no additional unit costs or
resources were considered in the cost comparison model.

B.4.2.6 Model validation

The model design was informed by previous cost-effectiveness analysis in UC, as identified by
the economic SLR, and previous cost comparison models used in NICE appraisals for the
treatment of autoimmune inflammatory disorders.*” Assumptions underpinning the model were
discussed with health economic experts in two workshops on cost-effectiveness model
development in UC: one in March 2019 and one in August 2021.

The model and report underwent structured internal peer-review at the agency that developed it.
In addition, an external agency not involved in its development further validated the model using
a structured black-box approach, to confirm the validity of model function, and a structured white-
box approach, to quality control check all formulae.

B.4.2.7 Uncertainties in the inputs and assumptions

Settings and values used in the base case analysis are presented in Table 45, with key
assumptions of the cost-comparison model presented in Table 46.

Table 45: Settings and values used in the base case analysis

Item Base-case setting Reference

Perspective UK NHS Section B.4.2.1

Time horizon 10 years Section B.4.2.1

Age in years, mean (SD) Naive: | Gz Section B.4.2.1.7
Failed: [ NGz

Weight in kg, mean (SD) Naive: | Gz Section B.4.2.1.7
Failed: [ NGz

Proportion male Naive: - Section B.4.2.1.7
Failed: [

Efficacy (%) induction period Naive: | from NMA Section B.4.2.1.4
Failed: |l from NMA

Delayed response No Section B.4.2.1.4
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Item Base-case setting Reference

Naive: I from NMA Section B.4.2.1.5

Failed: [l from NMA

Loss of response - probability per
cycle (12 weeks) during
maintenance (%)

B o< cycle

Mirikizumab re-induction (%) Section B.4.2.1.2

Dose escalation 30% Section B.4.2.1.2

Cost discount rate 0 Section B.4.2.1

Abbreviations: NHS: National Health Service; NMA: network meta-analysis; SD: standard deviation.

Table 46: Key model assumptions

Assumption

Justification

Only responders continue treatment
after the induction period

Consistent with clinical practice as per expert advice and
consistent with previous submissions

All modelled treatments have the
same efficacy

Given the results of the NMA (Section B.3.9), mirikizumab is
associated with a similar relative efficacy as ustekinumab
and vedolizumab.

Responders continue maintenance
therapy with the same treatment until
loss of response

Expert advice suggests that clinicians and patients are
unlikely to discontinue effective treatment.

Patients who do not respond at the
end of the induction period or
discontinue the maintenance period
do not incur costs

Simplifying assumption. In reality, patients would incur
costs. However, given the assumption on similar efficacy
the costs would be the same across all treatment and
therefore cancel out.

No disease management and
monitoring costs

Disease management and monitoring costs largely reflect
disease severity and should therefore be very similar across
all modelled treatments.

Normal population mortality

Consistent with previous models. Does not introduce
mortality benefits that have not been demonstrated in RCTs

No serious adverse events in the base
case

Adverse events were not included in the model due to the
NMA results demonstrating broadly similar safety outcomes
for mirikizumab, ustekinumab and vedolizumab. s

Abbreviations: NMA: network meta-analysis; RCT: randomised controlled trial; UC: ulcerative colitis.

B.4.3 Base-case results

Base case results for a 10-year time horizon with mirikizumab (at list price and with-PAS price)

are presented in Table 47 and Table 48 for patients in the biologic-naive and biologic-failed
populations, respectively. Confidential PAS discounts for comparators are not included in either
analysis as these are not publicly known. These results indicate mirikizumab offers a cost-saving
treatment option in the biologic-naive and -failed populations as compared with ustekinumab and
vedolizumab (IV and IV/SC) at their list prices.
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Table 47: Base case results for a 10-year time horizon at mirikizumab list price (biologic-
naive population)

Per patient costs
Incremental

Treatment Induction | Re-induction | Maintenance tre.;:rt:clant CO_S_tS_ relative to

costs (£) costs (£) costs (£) costs (£) mirikizumab (£)
Mirikizumab at list price
Mirikizumab e [ ] e e -
Ustekinumab £5,487 £0 £18,370 £23,857 e
Vedolizumab IV £4,445 £0 £32,248 £36,693 I
X;g%”zumab £4,445 £0.00 £22,881 £27,325 I
Mirikizumab at PAS price
Mirikizumab e [ ] e e -
Ustekinumab £5,487 £0 £18,370 £23,857 e
Vedolizumab IV £4,445 £0 £32,248 £36,692 [
?@g%”zumab £4,445 £0 £22,881 £27,325 I

Abbreviations: PAS: patient access scheme.

Table 48: Base case results for a 10-year time horizon at mirikizumab list price (biologic-
failed population)

Per patient costs
Incremental

Treatment Induction | Re-induction | Maintenance tre-gct)rt:clan ¢ IS TEEIE U

costs (£) costs (£) costs (£) costs (£) mirikizumab (£)
Mirikizumab at list price
Mirikizumab ] [ ] ] -
Ustekinumab £5,695 £0 £7,870 £13,565 I
Vedolizumab IV £4,445 £0 £13,815 £18,260 e
?@g%”zumab £4,445 £0 £9,802 £14,247 I
Mirikizumab at PAS price
Mirikizumab [ [ | | -
Ustekinumab £5,695 £0 £7,870 £13,565 I
Vedolizumab IV £4,445 £0 £13,815 £18,260 I
?@g‘c’:”zumab £4,445 £0 £9,802 £14,247 I

Abbreviations: PAS: patient access scheme.
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B.4.4 Sensitivity and scenario analyses

B.4.4.1 One-way sensitivity analysis

The one-way sensitivity analyses involved analysing the impact on the costs when changing a
single parameter at a time to reflect the uncertainty/variability in the estimation of that parameter.
The lower and upper bounds for the response and discontinuation rates were set based on the
credible intervals estimated from the NMA, with confidence intervals being used for other
parameters where available. However, when such information was not available, the upper and
lower bounds were assumed to be within £ 20% of the base case value, as presented in Table
49,

Table 49: Summary of one-way sensitivity analyses

. Base | Lower | Upper Source of
B TP I case | bound | bound bounds
Start age (years) — Naive population - - - 95% ClI
Start age (years) — Failed population [ ] [ ] [ 95% ClI
Proportion male patients — Naive population [ [ [ +20%
Proportion male patients —Failed population - - - +20%
Mean patient body weight (kg) — Naive population [ ] [ ] [ 95% ClI
Mean patient body weight (kg) — Failed population [ ] [ ] [ 95% ClI
Proportion of patients with dose escalation 0.30 0.24 0.36 120%
Mirikizumab response rate at induction phase for o
biologic naive patients - - - 95% Crl
Mirikizumab response rate at induction phase for o
biologic failed patients Il I 95% Crl
M|r|k|;umab response rate after 12 weeks re- - - - +20%
induction
Mirikizumab loss of response probability (per 12 o
weeks) for biologic naive patients L L i 95% Crl
Mirikizumab loss of response probability (per 12 o
weeks) for biologic failed patients i i - 95% Crl
Proportion mirikizumab re-induction 12 weeks [ [ [ +20%

Abbreviations: Cl: confidence interval; Crl: credible interval; OWSA: one-way sensitivity analysis.

Tornado diagrams for mirikizumab versus ustekinumab, vedolizumab IV and vedolizumab IV/SC
are presented in Figure 31, Figure 33 and Figure 35, respectively, in the biologic-naive
population, and in Figure 32, Figure 34 and Figure 36, respectively, in the biologic-failed
population. For each comparison, the eight most influential parameters shown in descending
order of cost difference sensitivity. These results demonstrate that the model is insensitive to all
parameters.
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Figure 31: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus ustekinumab in the biologic-naive population

Abbreviations: PAS: patient access scheme.

Figure 32: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus ustekinumab in the biologic-failed population

Abbreviations: PAS: patient access scheme.
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Figure 33: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus vedolizumab (IV) in the biologic-naive population

Abbreviations: PAS: patient access scheme; IV: intravenous.

Figure 34: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus vedolizumab (IV) in the biologic-failed population

Abbreviations: PAS: patient access scheme; IV: intravenous.
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Figure 35: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus vedolizumab (IV/SC) in the biologic-naive population

Abbreviations: PAS: patient access scheme; SC: subcutaneous; IV: intravenous.

Figure 36: Tornado plot with results from the one-way sensitivity analysis — mirikizumab
(PAS price) versus vedolizumab (IV/SC) in the biologic-failed population

Abbreviations: PAS: patient access scheme; SC: subcutaneous; IV: intravenous.

B.4.4.2 Scenario analyses

Seven scenario analyses, detailed in Table 50, were explored in the model.

Table 50: Scenario analyses

# | Scenario Base case Scenario values
1 | Model horizon 10 years 5 years
2 ) 3.5%
Discount rates 0%
3 5%
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Increased dose or No dose escalation for relevant
4 administration frequency comparators and no re-induction for
for 30% of patients for mirikizumab
. relevant comparators and . )
Dose escalation and re- of patients on Increased dose or administration
induction treatment re-induction per frequency for 30% of patients for
5 cycle for mirikizumab, relgvant comparators anq 30%.of
reflecting clinical data from patients on treatment re-induction per
the LUCENT trials cycle for mirikizumab
6 Delayed response No extended induction Extended induction period as
assessment period described in Section B.4.2.1.4
Incorporation of vial
7 | Drug wastage sharing, so no drug Assumption of drug wastage
wastage

Results for these scenario analyses are presented in Table 51 and Table 52 for the biologic-
naive and biologic-failed populations, respectively. All scenario analyses resulted in minor
changes in costs, except for scenarios on dose escalation and re-induction, which affects costs
of treatments differently. This suggests that the model is reasonably robust to structural

uncertainty.

Table 51: Scenario analysis for a 10-year time horizon in the biologic-naive population

Incremental costs relative to Incremental costs relative to
mirikizumab (list price) mirikizumab (PAS price)
Scenario
Ustekinumab Vedolizumab [Vedolizumab Ustekinumab Vedolizumab |Vedolizumab
v IV/ISC v IV/ISC

Base case | [ I I I N N
1 I I I I N N
2 I I I I N N
3 I N N I N N
4 I N N I N N
5 I I I I N N
6 I I I I N N
7 I I I I N N

Abbreviations: |V: intravenous; PAS: Patient Access Scheme; SC: subcutaneous.

Table 52: Scenario analysis for a 10-year time horizon in the biologic-failed population

Incremental costs relative to Incremental costs relative to
mirikizumab (list price) mirikizumab (PAS price)
Scenario
Ustekinumab Vedolizumab [Vedolizumab Ustekinumab Vedolizumab |Vedolizumab
v IV/ISC v IV/ISC

Base case | [ I I I N N
1 I I I I N N
2 I I I I N N
3 I I I I N N
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Incremental costs relative to Incremental costs relative to
mirikizumab (list price) mirikizumab (PAS price)
Scenario
Ustekinumab Vedolizumab|Vedolizumab Ustekinumab Vedolizumab|Vedolizumab
v IV/ISC v IV/ISC

4 I I I I N N
5 I I I I N N
6 I I I I N N
7 I I I I N N

Abbreviations: |V: intravenous; PAS: Patient Access Scheme; SC: subcutaneous.

B.4.5 Subgroup analysis

Data for key subgroups of biologic-naive and biologic-failed patients are presented in Sections
B.4.3 and B.4.4. No other subgroups were considered.

B.4.6 Interpretation and conclusions of economic evidence

As outlined in Section B.1.1, vedolizumab and ustekinumab represent the most relevant
comparator used in clinical practice in this restricted population, and thus should form the basis
for decision making. This analysis aimed to evaluate the expected costs of mirikizumab in clinical
practice as compared to ustekinumab and vedolizumab in relevant patient subgroups under the
assumption that the treatments have the same efficacy.

Overall, mirikizumab at its with-PAS price was found to be cost-saving when compared to these
comparators of relevance at their list prices. In the biologic-naive and biologic-failed subgroups
respectively, mirikizumab is associated with a cost-saving of |l and Il versus
ustekinumab, || and I versus vedolizumab 1V and |l and [ versus
vedolizumab IV/SC. A series of sensitivity and scenario analyses all confirmed the base case
analysis of mirikizumab as a cost-neutral option. If it were to be approved, the results of the
analysis demonstrate that mirikizumab would offer patients with UC a valuable new treatment
option, that is a well-tolerated and efficacious with a novel mode of action and a convenient
maintenance dosing schedule, while at least offering budget neutrality to the NHS.
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