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B.1 Decision problem, description of the technology

and clinical care pathway
B.1.1 Decision problem

The population considered in this appraisal is people with moderately to severely
active Crohn’s disease (CD) in whom tumour necrosis factor (TNF)-alpha inhibitors
are deemed unsuitable; or where biological treatment is not tolerated or not working

well enough.

The anticipated license for upadacitinib in this indication is expected to be

I /- such, the submission represents a sub-

population to that specified in the NICE pre-invitation scope and licensed indication.
The submission covers the anticipated licensed doses of upadacitinib for CD, i.e., oral
induction dose of 45 mg once daily for 12 weeks followed by an oral maintenance dose
of 15 mg or 30 mg once daily based on individual patient presentation. The decision

problem addressed in this appraisal is outlined in Table 1.

Upadacitinib currently holds marketing authorisation in Great Britain (GB) for
rheumatoid arthritis, psoriatic arthritis, axial spondyloarthritis, atopic dermatitis, and
ulcerative colitis (UC) (1). NICE has recommended upadacitinib in': severe active
rheumatoid arthritis (TA665) (2); moderate active rheumatoid arthritis (TA744) (3);
active psoriatic arthritis (TA768) (4); and ankylosing spondylitis (TA829) (5).
Appraisals of upadacitinib in non-radiographic axial spondyloarthritis (ID3958) (6) and
ulcerative colitis (ID3953) (7) are ongoing. The SMC has accepted upadacitinib for use
in': active psoriatic arthritis (SMC2361) (8); severe active rheumatoid arthritis
(SMC2315) (9); moderate to severe atopic dermatitis in adults and adolescents aged
12 years and older (SMC2417) (10). An appraisal of upadacitinib in ulcerative colitis
(SMC2510) and moderate to severe rheumatoid arthritis (SMC2495) are ongoing (11).

' Restrictions apply to the NICE and SMC recommendations in each indication.
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Table 1: The decision problem

Final scope issued by NICE Decision problem addressed in the | Rationale if different from the final NICE scope
company submission
Population People with previously treated People with moderately to severely The proposed positioning of upadacitinib focuses on part of the
moderately to severely active CD active CD in whom TNF-alpha technology’s marketing authorisation to optimise the cost
inhibitors are deemed unsuitable; or effectiveness of upadacitinib, accordingly a cost-comparison case
where biological treatment is not can be made only for this population. The design of the UPA trials
tolerated or not working well enough included non-Bio-IRt and Bio-IR populations?, which align with the
(BF population) CCF (people who have had an inadequate response to conventional
care) and BF (people who have had an inadequate response to =1
prior biologic) populations used in previous NICE appraisals. In line
with the anticipated positioning of UPA, data for the BF population
are presented in the main submission and CCF data are provided in
the appendices for completeness.
Intervention UPA As per scope NA
Comparator(s) | ¢ TNF-alpha inhibitors (IFX and ADA) | ¢ VDZ The anticipated positioning for upadacitinib is aligned with that of
e VDZ e UST UST and VDZ for patients in whom TNF-alpha inhibitors are
e UST deemed .unsuitable; or where biologigal Frgatment is not tolerated or
For people for whom TNF-alpha not working well enou_gh. 'I_'NF-aIphq inhibitors are therefore not
inhibitor, VDZ, and UST have been relevant comparators in this population.
ineffective, are contraindicated, or are The scope includes BSC as a comparator for those who have failed
not tolerated: or are contraindicated to all currently available biologic therapies
e BSC (TNF-alpha inhibitors [ADA, IFX], UST and/or VDZ). BSC is not
considered an appropriate comparator; in clinical practice, if a
biologic therapy has failed or is contraindicated, the individual will be
offered an alternative biologic therapy.
Outcomes ¢ Disease activity (remission, ¢ Disease activity (remission, Mucosal healing does not have a set definition (e.g., it may be
response, relapse) response, relapse) considered the absence of ulceration or any improvement in
e Mucosal healing e Endoscopic outcomes ulceration). Therefore, the term ‘endoscopic outcomes’ is used for
e Surgery « Hospitalisation rates clarity in this submission and includes multiple outcomes indicative
¢ Hospitalisation rates ¢ Adverse effects of treatment of muposal heallng.. !:lf” de_;fl_nltlon.s of the endgscoplc outcomes
. . used in the upadacitinib clinical trials are provided at the relevant
e Adverse effects of treatment ¢ Health-related quality of life points in the submission.
e Health-related quality of life ) )
Surgery was an outcome in the UPA maintenance study (U-
ENDURE). However, the usefulness of the data is limited given the
low number of events in the study population. The 52-week
maintenance treatment duration may not be sufficient to capture any
noticeable effect on surgery rate.
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

Subgroups to
be considered

If evidence allows:

e Location of CD (ileal, colonic,
perianal)

e People who have had an
inadequate response to
conventional care (CCF)

e People who have received =1
previous biologic therapy and had
an inadequate response (BF)

Separate analyses were conducted in the CCF and BF populations
due to the anticipated positioning of UPA (i.e., in the BF
population).§ CCF data are presented in appendices for
completeness.

Due to low subject numbers the analysis of outcomes by CD
location was deemed untenable. This was validated with clinical
experts who noted that disease location is not a clinically relevant
distinction and patients are generally not stratified by this subgroup
during treatment plan development. Furthermore, as the UPA trials
were not powered to determine differences by CD location,
stratification by CCF and BF population would make data
interpretation challenging (12).

Special
considerations
including
issues related
to equity or
equality

The availability and cost of biosimilar
and generic products should be taken
into account

No biosimilars are available for the
comparators (UST and VDZ)
considered in the submission

NA

Abbreviations: ADA, adalimumab; BF, biologic failure; Bio-IR, biologic inadequate response/intolerance; BSC, best supportive care; CD, Crohn’s disease; CCF, conventional

care failure; IFX, infliximab; NA, not applicable; TNF, tumour necrosis factor; UPA, upadacitinib; UST, ustekinumab; VDZ, vedolizumab. tSubjects who had an inadequate
response or intolerance to conventional therapy (defined as one or more of the following: aminosalicylates, oral locally acting steroids [e.g., budesonide, beclomethasone],
systemic corticosteroids [prednisone or equivalent], or immunomodulators). This population may include patients who had received biologic therapy in the past but stopped

therapy based on reasons other than inadequate response (IR) or intolerance (e.g., change in reimbursement coverage, well-controlled disease); $Subjects with documented

intolerance or inadequate response (either failure to respond to induction treatment, or loss of response to maintenance therapy) to one or more biologics for CD (infliximab,
adalimumab, certolizumab, natalizumab, vedolizumab, and/or ustekinumab). §The BF population is considered to include those contraindicated to TNF-alpha inhibitors.
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B.1.2 Description of the technology being evaluated

Details of the technology being appraised in the submission are provided in Table 2.
The draft summary of product characteristics (SmPC) for upadacitinib is provided in
Appendix C (13).

Table 2: Technology being evaluated

UK approved
name and brand
name

Upadacitinib (RINVOQ®)

Mechanism of
action

The JAK family of enzymes (intracellular tyrosine kinases) contains four members, JAK1,
JAK2, JAK3 and TYK2, which function as dimers to phosphorylate and activate STATs
(14, 15) and potentiate inflammatory cytokine signals (16).

UPA is a selective and reversible oral JAK inhibitor which has been engineered to have
greater affinity for JAK1(17). The JAK1 selectivity of UPA has the potential to reduce off-
target side effects related to JAK2 and JAKS inhibition (18).

Pro-inflammatory cytokines (including IL-2, IL-4, IL-7, IL-9, IL-15, IL-21 and IFN- y)
transduce signals via the JAK1 pathway and are understood to play a role in the
pathogenesis of CD (19, 20). JAK1 inhibition with UPA modulates the signalling of JAK-
dependent cytokines and thus reduces the inflammatory burden which, in turn, reduces
the signs and symptoms associated with CD.

Marketing
authorisation/CE
mark status

A marketing authorisation application was filed with the EMA in - CHMP positive
option is anticipated in warketing authorisation expected to be granted
by the European Commission in

A marketing authorisation application was filed with the Wwith marketing
authorisation in Great Britain expected to be granted in .

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

The anticipated indication for UPA is as follows:

This submission covers a subpopulation of this indication:

e People with moderately to severely active CD in whom TNF-alpha inhibitors are
deemed unsuitable; or where biological treatment is not tolerated or not working well
enough

Method of
administration
and dosage

UPA is administered orally and available as 15 mg, 30 mg and 45mg prolonged-release
tablets (21, 22).

Induction

e 45 mg once daily for 12 weeks.

Maintenance

e 15 mg or 30 mg once daily based on individual patient presentation:

o A dose of 30 mg once daily is recommended for patients who have not achieved
adequate therapeutic benefit after the initial 12-week induction. For these patients,
UPA should be discontinued if there is no evidence of therapeutic benefit after 24
weeks of treatment.

o A dose of 30 mg once daily may be appropriate for patients with high disease
burden or those who do not show adequate therapeutic benefit with 15 mg once
daily.

o The lowest effective dose for maintenance should be used.

o For patients =65 years of age, the recommended maintenance dose is 15 mg once
daily.

o In patients who are responding to induction or maintenance treatment with UPA,
corticosteroids may be reduced and/or discontinued in accordance with standard of
care.
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UPA treatment should be interrupted in patients with ALC <0.5 x 10° cells/L, ANC <1 x
10° cells/L, or Hb levels <8 g/dL; UPA treatment can be restarted once these levels are
restored. UPA should be temporarily interrupted if drug-induced liver injury is suspected.
Patients should be managed according to international clinical guidelines for
hyperlipidaemia.

As such, routine blood workup would be performed on patients with active disease who
are eligible to receive UPA. However, patients would receive these tests as part of routine
clinical practice and so additional tests or investigations beyond this would not be needed
for patients receiving UPA.

Additional tests
or investigations

UPA is commercially available as a pack of 28 x 15 mg tablets at a list price of £805.56
per pack, and as pack of 28 x 30 mg tablets at a list price of £1,281.54 per pack. UPA is
also anticipated to be commercially available as a pack of 28 x 45 mg tablets at a list
price of per pack.

Average cost of course of treatment (1 year): |l

List price and
average cost of
a course of
treatment

There is a simple PAS agreed with NHS England which is reflected in the submission.

The PAS equates to an approximate ] discount for each 15 mg, 30 mg, and 45 m
packet. This [l the per packet cost to |l for a 28 x 15 mg packet, to -gor a
28 x 30 mg packet, and to for a 28 x 45 mg packet.

Patient access
scheme (if
applicable)

Abbreviations: ALC, absolute lymphocyte count; ANC, absolute neutrophil count; CD, Crohn’s disease; CHMP,
Committee for Medicinal Products for Human Use; EMA, European Medicines Agency; Hb, haemoglobin; IFN,
interferon; IL, interleukin; JAK, Janus kinase; MHRA, Medicines and Healthcare Products Regulatory Agency;
PAS, Patient Access Scheme; STAT, signal transducer and activator of transcription; TYK, tyrosine kinase; UPA,
upadacitinib.

B.1.3 Health condition and position of the technology in the

treatment pathway

B.1.3.1 Disease burden

CD is a chronic relapsing systemic inflammatory bowel disease (IBD) that can cause
inflammation and mucosal ulceration to the entire gastrointestinal tract (from the mouth
to the anus), but most commonly affects the distal small intestine. Inflammation affects
the whole thickness of the bowel wall (23, 24). The pathogenesis of CD involves the
complex interaction of immunological, microbiological, environmental, and genetic
factors (23, 25, 26).

Presenting symptoms can be heterogeneous and insidious; common CD symptoms
include abdominal pain, diarrhoea, fatigue, weight loss, and blood or mucus in stools
(26, 27). Individuals with CD typically suffer from recurrent relapses, with acute
exacerbations interspersed with periods of remission (28-30). The symptoms of CD
can significantly adversely affect individuals’ lives, negatively impacting educational

achievements, work productivity, mental health, and quality of life (QoL) (31-36).
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Psychological disorders are more prevalent in people with CD compared with matched
controls; 60% of people with CD have been reported to experience mental health
problems, such as depression and anxiety, when symptoms are active (35-37).
Additionally, increased disease activity has been reported to negatively affect
individuals’ feelings about relationships; people with CD may experience

embarrassment and feel socially restricted as a result of symptoms (38).

Symptoms can also lead to extensive use of health services for disease management
(33-35, 39). Timely intervention is required to promote mucosal healing and reduce
the risk of long-term complications, e.g., development of fibrotic strictures leading to
bowel obstruction and penetrating disease resulting in the development of an abscess
and/or fistula (abnormal connection between the inflamed intestine and other body
sites) (40, 41). Inadequate treatment of mucosal inflammation leads to disease

progression and increased likelihood of surgery (42).

B.1.3.2 Epidemiology

The prevalence of CD in the UK in 2021 was 0.35 and 0.44 in men and women,
respectively (43). Given the latest population estimates (44), there are an estimated
178,797 people aged =218 years with CD in England and 186,067 in England and
Wales. Approximately 40% of people with CD in the UK are estimated to have
moderately to severely active disease at any time post diagnosis (45, 46). Based on
these data, the estimated total prevalent number of people with moderately to severely
active CD in England was approximately 71,519 in 2022. In England and Wales, this
figure is estimated to be 74,427 people.

It is estimated that ] of patients with moderately to severely active CD are eligible for
biologic treatment (47) (more details on the pathway of care, including biologic
treatment, are presented in Section B.1.3.4). The proportion of these patients who

have failed at least one prior biologic therapy is 66% (48).

In 2021, there were approximately 6,458 diagnosed incident cases of CD (based on a
rate of 9 cases per 100,000) (49). Most individuals are diagnosed between 17 and 40
years of age, with incidence peaking at 14.3 per 100,000 person years in this age
category in England (49).

Company evidence submission template for upadacitinib for previously treated moderately to
severely active Crohn’s disease [ID4027]

© AbbVie (2022). All rights reserved Page 12 of 125



B.1.3.3 Economic burden of CD
In 2006, IBD treatment cost the NHS in excess of £700 million (50). The medical

requirements of people with CD place a significant burden on healthcare resources,
with the average annual cost of care for treating CD in the UK estimated to be £6,156
per person (51). CD is associated with higher rates of primary care visits and
emergency attendances compared with matched controls (35). In 2020-2021, there
were 132,648 finished consultant episodes and 123,138 hospital admissions related
to CD in England (ICD code K50 as the primary diagnosis; note that these data may
be slightly different to a ‘typical’ year due to the impact of COVID-19) (52). Additionally,
many people with CD require surgery, which contributes to their healthcare resource
use (HCRU); the risk of surgery 5 and 10 years after diagnosis of CD has been
reported to be 33.3% and 46.6%, respectively (27, 53, 54). Compared with remission,
relapse or flare-up is associated with higher costs for treatment, adverse events and
complications (total cost per year: £10,513 versus £1,800 for relapse versus
remission) (51), while worsening disease severity is associated with increasing

healthcare costs (55).

In addition, CD negatively affects the educational achievements and work productivity
of individuals (31). In a study of the long-term impact of CD and ulcerative colitis on
the career aspirations, opportunities and choices of individuals aged 16-25 in the UK
(N=91), 67% reported that their IBD had delayed or was delaying their education
and/or training, while 69% felt IBD prevented them from reaching their full educational
potential (31). Similarly, in individuals with CD who were in paid employment (N=744),
40% stated that CD prevented them from pursuing their job of choice, 59% had to
reduce working hours due to CD, and 54% reported that CD had an impact on their
career progression (31). The negative effect of CD on careers translates into a
perceived loss of earning for individuals (31). In a retrospective analysis of people with
IBD (N=233), 50% of employed people with CD had some loss of employment days,
with a median loss of earnings of £299 over a 6-month period (55). Similarly,
significantly higher loss of productivity costs has been reported for the caregivers of
people with CD aged <18 years compared with controls, highlighting that the indirect

costs of CD can extend to caregivers (56).
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B.1.3.4 Current pathway of care

CD is not medically or surgically curable. Treatment choices are made according to
clinical judgement and individual preference (57). The aim of medical treatment in CD
has been focused on maintaining a symptom-free remission state whilst controlling
inflammation, reducing risk of complications, and minimising surgery to preserve the
patient’s nutritional independence by maintaining sufficient intestinal luminal length.
Endoscopic outcomes, such as mucosal healing, are now recognised as an important
treatment target (evident from the recent update in British Society of Gastroenterology
[BSG] guidance) (57-59). This is because mucosal healing is associated with better
long-term outcomes, such as reduced risk of relapse, decreased hospitalisation rates,
steroid-free remission in follow-up examination, resection free intervals and improved
QoL (60, 61).

The treatment guidelines that are considered relevant for moderately to severely active

CD in UK clinical practice are listed below:

e Crohn’s disease: management (NICE guidance, NG129, 2019) (62)
e BSG consensus guidelines on the management of IBD in adults (2019) (57)

e European Crohn's and Colitis Organisation Guidelines on Therapeutics in Crohn's
Disease: Medical Treatment (2020) (63)

In England, current NICE guidelines (NG129) for adults recommend initial
pharmacotherapy with conventional care to induce remission (initial presentation or
during a flare-up), which typically includes corticosteroids (e.g., prednisolone) or
aminosalicylates, typically followed by immunomodulators (IMM), such as
azathioprine, to maintain remission. IMM can also be given in addition to
corticosteroids in the presence of continued inflammatory exacerbations (62). Of note,
aminosalicylates are rarely used in UK clinical practice (64) and other treatment

guidelines do not recommend their use for CD (57, 63).

Advanced therapies (i.e., biologics in the current pathway of care) are introduced if
there is a poor response to initial therapy with conventional care, or if the conventional
care therapy is not tolerated, or is contraindicated. Figure 1 summarises the treatment
options for patients with moderately to severely active CD who have failed
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conventional care (green box) or biologics (orange box) or for whom specific therapies,
e.g., TNF-alpha inhibitors, are contraindicated. Guidance from the BSG generally
aligns with NICE guidance (57).

Figure 1: Treatment pathway based on CD management guidance by NICE

Patient diagnosed with CD
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Abbreviations: CC, conventional care; CD, Crohn’s disease; IR, inadequate response/treatment failure; TNF,
tumour necrosis factor. Figure adapted from NICE guidance. Source: NICE (2019), Crohn’s disease:
management (NG129) (62). tBiosimilars are also available. $TNF-alpha contraindicated people with CD are
considered as part of the biologic failure population. For severe disease, stronger immunosuppressive add-on
therapies, such as azathioprine and methotrexate, are used (65).

NICE recommends starting biologic therapy treatment with the least expensive option.
After 12 months of treatment with a biologic therapy, clinicians are recommended to
assess individuals to determine if they are responding and should continue on the
same therapy (62). BSG guidance recommends that the choice between TNF-alpha
inhibitor treatment, ustekinumab and vedolizumab should be made on an individual
basis, considering individual preference, cost, likely adherence, safety data and speed

of response to the drug (57).

Ultimately, clinical management of CD depends on disease activity, site, behaviour of
disease (inflammatory, fistulising or stricturing), response to previous treatments, side
effect profiles of treatments, patient preference, and extra-intestinal manifestations,
such as uveitis and arthritis (57, 62, 66).
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Surgery is another treatment option for people with CD (62); the most common
reasons for surgery include poor response to drug or nutritional treatment, strictures,
and fistulas. The benefits of surgery can include relief from pain, reduction of
symptoms (e.g., diarrhoea, vomiting and fatigue), reduction or cessation of treatments
which may cause side effects (e.g. steroids), and prevention of delayed growth (67).
However, avoidance of surgery is preferable because surgery is not curative and use
of biologic therapies may still be required (68). Furthermore, multiple surgeries for CD
can result in short bowel syndrome, in which the intestine is shortened and nutrient

absorption is impaired (69).

B.1.3.4.1 Dosing of biologic therapies

Dosing of currently available biologic treatments requires induction therapy, where the
drug is administered at a higher dose initially to reduce inflammation and improve CD
symptoms (i.e., achieve remission). Following induction, a standard dose is
administered at regular intervals to maintain control of the disease. There is clinical
flexibility for dose escalation of biologics (i.e., IL-12/23 [ustekinumab] and integrin
o437 [vedolizumab] inhibitors) (70, 71). Specifically, ustekinumab may be initiated at
a standard dose (Q12W) or a higher dose (Q8W), and may also be increased from the
standard dose (Q12W) to a higher dose during treatment (Q8W) (71, 72). Vedolizumab
may also be increased from the standard dose (Q8W) to a higher dose (Q4W) during
treatment (70). Vedolizumab SC as maintenance treatment is administered as 108 mg
Q2W with no recommended dose escalation (73). Feedback from clinical experts
indicates that dose escalation may be necessary in 30% and 92.5% of individuals

receiving vedolizumab or ustekinumab, respectively (12).

B.1.3.5 Limitations in current treatment pathway

CD is not always adequately controlled by currently available conventional and
biologic therapies; it is estimated that there are approximately 4,000 people in the UK
who have had an inadequate response to currently available conventional and biologic
therapies? (45). Approximately 50% of people with moderately to severely active CD

do not respond to or cannot tolerate conventional treatment (74). Although biologic

2 Figure estimated before the introduction of ustekinumab.
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therapies offer additional treatment options, individuals may still experience disease
flares resulting in the appearance or worsening of disease symptoms, such as
abdominal pain and fatigue, which may require dose escalation, therapy change or

treatment with additional therapies, such as corticosteroids (72, 75-78).

Primary non-response to treatment is an issue with biologic therapies. Up to 30% of
individuals do not respond to TNF-alpha inhibitor therapy (e.g., infliximab,
adalimumab, and their biosimilars) (76). A loss of response rate of approximately 30%
at 52 weeks has been reported for vedolizumab (integrin o437 inhibitor) and
ustekinumab (IL-12/23 inhibitor) (72, 78). Furthermore, in an international online
survey (Canada, France, Germany, Italy, Spain, UK and USA) of people with CD, loss

of response to prior treatment was reported in 69% of individuals (48).

Another key limitation of existing treatments is their association with adverse side
effects leading to potentially increased HCRU and costs. For example, long-term
exposure to corticosteroids (often used alongside biologic therapies) may result in an
increased risk of numerous adverse events, including infection, psychological
disturbances, diabetes, hypertension and osteoporosis (79). TNF-alpha inhibitors are
associated with an increased risk of malignancy, demyelination and infection, including
tuberculous infection (70, 72, 76).

A further limitation of existing treatments is the development of anti-drug antibodies,
which may lead to a loss of clinical efficacy (51, 70). The rates of anti-drug antibody
development with TNF-alpha inhibitors are high; anti-drug antibody rates of 28.5% and

62.8% have been reported for adalimumab and infliximab, respectively (80).

B.1.3.6 Upadacitinib for the treatment of CD

The proposed positioning of upadacitinib is for people with moderately to severely
active CD in whom TNF-alpha inhibitors are deemed unsuitable; or where biological
treatment is not tolerated or not working well enough. This is in line with the NICE
recommendations for the clinical pathway in moderately to severely active CD (see

Section B.1.3.4) and is similar to that of ustekinumab and vedolizumab (Figure 1).
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Upadacitinib fulfils an important unmet need by providing a novel therapeutic option
for the management of CD patients with an incomplete response to currently available
biologic therapies (Figure 2); it will be the first JAK inhibitor and the only oral advanced
therapy available for CD. As an oral advanced therapy, upadacitinib can rapidly

improve symptoms that significantly impact on the lives of people with CD.

Figure 2: Proposed positioning of upadacitinib in UK treatment pathway for CD
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Abbreviations: CC, conventional care; CD, Crohn’s disease; IR, inadequate response/treatment failure; TNF,
tumour necrosis factor. Figure adapted from NICE guidance. Source: NICE (2019), Crohn’s disease:
management (NG129) (62). T Biosimilars are also available.  TNF-alpha contraindicated people with CD are
considered as part of the biologic failure population, in line with CEM and BIM. For severe disease, stronger
immunosuppressive add-on therapies, such as azathioprine, are used (65).

B.1.4 Equality considerations

No equality issues associated with the use of upadacitinib in this indication have

been identified or are foreseen.
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B.2 Key drivers of the cost effectiveness of the

comparator(s)

B.2.1 Clinical outcomes and measures

There are two biologic treatments for CD that would be displaced by the introduction
of upadacitinib. The relevant NICE technology appraisals for the treatment of adult

patients with moderately to severely active CD after prior therapy are:

e TA456: Ustekinumab for moderately to severely active Crohn’s disease after prior
therapy (published 2017) (45)

e TA352: Vedolizumab for treating moderately to severely active Crohn's disease
after prior therapy (published 2015) (46)

B.2.1.1 Clinical outcomes used in the cost-effectiveness analyses

B.2.1.1.1 Clinical effectiveness

Key outcomes evaluated in RCTs to assess efficacy of treatments for CD include
clinical response and clinical remission, with CD disease activity historically using the
CDAI score. The definitions of clinical response and remission were consistent across
the ustekinumab and vedolizumab CD RCTs and are presented in Table 3. More

details of these severity measures are presented in Appendix K.

Table 3: Definitions of clinical response and remission in VDZ and UST trials

Endpoint Definitions used across UST and VDZ RCTs (as well as UPA RCTs)

Clinical remission CDAI score <150

Decrease of 2100 points in CDAI from baseline (CR-100)

Clinical response
P Decrease of 270 points in CDAI from baseline (CR-70)

Abbreviations: CDAI, Crohn’s Disease Activity Index; RCT, randomised controlled trial; UPA, upadacitinib; UST,
ustekinumab; VDZ, vedolizumab.

The ustekinumab and vedolizumab submissions used two definitions of clinical
response. CR-100 (decrease of 2100 points in CDAI from baseline) was used as a
definition of clinical response in both the vedolizumab and ustekinumab clinical trials.
In the cost-effectiveness analysis, vedolizumab used CR-70 as the definition of clinical
response (to aid comparison with other treatments) while ustekinumab used CR-100

in the base-case analysis, with CR-70 used in a scenario.
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Although CDAI is not commonly used as a measure to assess disease severity in UK
clinical practice, it is the measure most frequently used in clinical trials for this
indication, including in the vedolizumab and ustekinumab trials (57, 81, 82). In UK
clinical practice, the Harvey Bradshaw Index (HBI), a simplified and less
comprehensive tool than the CDAI is more frequently used to measure disease
severity due to its ease of use (83). Studies have shown that results from the HBI
correlate with CDAI results (83, 84). Furthermore, committees accepted the use of
CDAI in the ustekinumab and vedolizumab submissions given its historic use in
assessing response to other biologic treatments, as well as it being a clinically valid

and comprehensive tool for CD assessment.

B.2.1.1.2 Safety

In addition to clinical response and remission, the incidence of AEs and
discontinuation rates were included in the cost-effectiveness models. Both
ustekinumab and vedolizumab appraisals incorporated AEs (selected based on expert
opinion and sourced using the same criteria) in their cost-effectiveness analyses.
Ustekinumab excluded AEs in a scenario analysis to assess the impact on the
incremental cost-effectiveness ratio (ICER), which was negligible. Discontinuation
rates due to lack of efficacy were included and based on clinical trial data.
Vedolizumab also included discontinuations due to AEs. Discontinuation rates or AE
rates did not have a major impact on ICERs across the different populations. Table 4

summarises the key clinical outcome measures in the relevant NICE TAs.

B.2.1.2 Key clinical drivers of the cost-effectiveness analyses

In both the appraisals listed (TA456 and TA352), sensitivity and scenario analyses
were conducted to identify key drivers of cost effectiveness. For vedolizumab (TA352)
in comparison with TNF-alpha inhibitors (infliximab and adalimumab), the variables
with the largest impact on the ICER were the transition probabilities (particularly for
remission), the vedolizumabl/infliximab/adalimumab efficacy data, and health state
costs. For ustekinumab (TA456) the variables with the largest impact on the ICER
were treatment duration (largest impact; versus adalimumab) as well as efficacy and
extent of resource use for the moderate-to-severe health state (versus adalimumab

and vedolizumab).
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Table 4: Clinical outcomes and measures appraised in published NICE guidance for the comparator(s)

discontinuation

due to lack of
efficacy

IM-UNITI trial for UST
and trials of comparators
(ACCENT | for IFX and
GEMINI Il for VDZ).
Percentage of patients
who discontinued

assessed

due to lack of efficacy to also be possible
in the maintenance phase of the model
rather than induction alone

Outcome Measurement Used in cost- Impact on ICER | Committee’s preferred assumptions Uncertainties raised by ERG
scale effectiveness model?
NICE Treatment CDAI-100 and Base case: CDAI-100 Substantial - The committee accepted that the use of NA
TA456 | response CDAI-70 Scenario: CDAI-70 induction the CDAI was acceptable given its
(45) efficacy had one | historic use in assessing response to
Response rates sourced | Of the largest other biological treatments
from UST trials impacts
Remission CDAI Remission rates sourced | Substantial - The ERG had concerns regarding the Considerable uncertainty due
from UST trials (CDAI induction transition probabilities used in the model, | to a combination of trial design,
<150) efficacy had one | including those used for remission rates, NMA inputs, and constraints
of the largest which may have led to an overestimation | imposed by calibration method
impacts of the cost-effectiveness of ustekinumab
Surgery Annual rate Annual rate of 7% Moderate — In the ERG model, the cost of surgery The model did not capture the
sourced from HES data amending the was only applied in the cycle of transition | change in disease course that
annual surgery to surgery to avoid double counting of surgery may cause
rate had a small | surgery costs
impact
AEs of AE rates from Base case: AEs included | No impact Not discussed in detail; inferred that base | NA
treatmentand | clinical trials Scenario: AEs excluded case was accepted by ERG
surgical Selected AEs based on
complications expert opinion and
sourced using the same
criteria as TA352
Mortality All-cause All-cause mortality rate Unclear/not Committee did not investigate the impact | NA
mortality sourced from ONS life assessed of CD-related mortality
tables for England and
Wales, with no differential
mortality for CD patients
(as this approach was
criticised in TA352)
Treatment Discontinuation Applied using data from Unclear/not The ERG preferred for discontinuation In the model, once patients

have discontinued, they move
onto conventional care for the
remainder of the time horizon
or until death. This may
underestimate the true
proportion of patients
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of surgery

as a health state and

updated surgery

state and may be overly simplistic as

Outcome Measurement Used in cost- Impact on ICER | Committee’s preferred assumptions Uncertainties raised by ERG
scale effectiveness model?
converted into discontinuing as the rate is only
instantaneous rate applied to patients in the
followed by a per-cycle moderate to severe state.
probability of Furthermore, it was not
discontinuation occurring possible to know the
using an exponential percentage of patients in the
formula moderate to severe state over
time from the study data
NICE Treatment CDAI-70 Clinical response: CDAI- | Substantial The ERG preferred the use of Definition of response may
TA352 | response 70 assessment at week 10 rather than week | have limited relevance to
(46) 6 as was submitted in the base case English clinical practice as
CDAI scores are not routinely
used
Remission CDAI CDAI <150 used to Substantial The ERG noted that the proportion of Use of the ERG’s preferred
assess remission rates patients in remission who were on assumption may underestimate
conventional non-biologic therapies was the efficacy of conventional
greater in GEMINI Il than in the economic | non-biologic therapies
model, which underestimated efficacy of
these treatments. This was because the
model used data from the maintenance
phase in patients who initially responded
to VDZ rather than patients on placebo,
and that the observed data for the
placebo arm of the GEMINI Il trial should
be used instead.
Treatment Discontinuation | As not all trials reported Minimal Discontinuation due to lack of efficacy in NA
discontinuation | due to lack of discontinuation data, the the maintenance phase was not included
response or AEs | data used in the model in the model and the ERG believed it
reflect trials that did should be incorporated
report discontinuation It was assumed that there was no
due to AEs increase in relapse after withdrawal of
biological treatment in patients in the
remission or mild disease health states,
which was not aligned with clinical expert
opinion received by the ERG
Surgery Rate and costs As surgery was included Use of the Surgery was modelled as a single health NA
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Outcome Measurement Used in cost- Impact on ICER | Committee’s preferred assumptions Uncertainties raised by ERG
scale effectiveness model?
postsurgical health states | costs resulted in | subsequent surgery is likely to depend on
were not modelled, the a minimal the type of initial surgery. However, the
incidence of surgical reduction in the ERG recognised that this was likely due
complications was ICER (reduction | to a lack of data and believed the impact
included within the from £21,620 to | on results would be minimal
surgery health state £20,344 per The ERG used the rates from the
QALY) GEMINI trial rather than the HES-based
estimates used in the company’s
submission.
The ERG advised that the costs of
surgery should be decreased following an
analysis of HES data
Mortality Annual mortality | Starting annual mortality Minimal The ERG believed that the same excess | The model predicted better
rate calculated rate of 0.0015 (UK risk mortality should be applied to all CD | survival for patients on biologic
using ONS general population rate) health states vs conventional therapy.
mortality rates However, the study used by the
and then company in its model did not
adjusted for show any statistical differences
each model in the excess mortality rates
health state according to disease severity at
according to the baseline, or in mortality
published between patients who did or did
literature to give not receive IFX.
a relative risk
AEs AE rates from Selected AEs based on Minimal No further critique was provided by the It was not clear if all or only
clinical trials expert opinion ERG Grade 3 or 4 AEs were
included in the model. The
ERG found the calculations to
be simplistic and likely to be
inaccurate as they did not
account for trial duration. It was
also unclear why the incidence
of serious AEs was not used in
the model.

Abbreviations: AE, adverse event; CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; ERG, Evidence Review Group; HES, Hospital Episode Statistics; ICER;
incremental cost-effectiveness ratio; IFX, infliximab; NA, not applicable; ONS, Office for National Statistics; QALY, quality-adjusted life year; TA; technology appraisal, UST,

ustekinumab; VDZ, vedolizumab.
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B.2.2 Resource use assumptions

Resource use considered in the relevant NICE technology appraisals listed in Section B.2.1 is shown in Table 5.

Table 5: Resource use considered in relevant NICE technology appraisals

Resource use costs considered

Committee comments

TA456 (45) ¢ Drug acquisition (intervention, comparators,

conventional care)

e The ERG did not agree with the company’s assumption that patients on biologic therapy would
receive concomitant conventional care therapies at 50% of the dose, although this was not expected
to impact the ICER

¢ The ERG felt that there was a mismatch between the effectiveness data and the cost data used (as
the costs did not reflect what was actually received by patients in the conventional care arm of the
UNITI trials), although this was not expected to impact the ICER

e Treatment administration
o VDZ, IFX and induction UST are
administered as |V infusion

o Maintenance UST and all ADA are
administered by SC injection

¢ No concerns

e Surgery (combining cost of surgical procedures
and surgical complications)

o Resource use estimates gathered via Delphi
panel

o Clinicians divided surgical procedure
resource use according to length of stay and
this was used to calculate a weighted
average cost (20% day case; 10% <5 days;
70% >5 days)

o Costs of surgical complications were added
to the weighted surgery cost to give a total
surgery cost

¢ The ERG noted that additional surgical costs were included in health state costs and all patients in
all health states may undergo surgery independent of the separate surgery health state

e This led to the potential for double counting of surgery costs given the separate surgery health state,
although the company stated that the Delphi panel were aware of the separate surgery health state
and felt the additional costs were appropriate

e The additional costs were excluded in a scenario analysis and the ERG felt this was more
representative of clinical practice, and preferred the base case costs used in TA352

e There were no concerns regarding the costs of surgical complications

e Adverse reactions

e Five AEs were included: serious infection, TB,
hypersensitivity, injection site reactions, and
lymphoma

e The company used an injection site reaction cost of £5,240 which the ERG noted was considerably
higher than the £1,363 value used in TA352

¢ An alternative injection site reaction cost of £1,621 was applied by the ERG
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Resource use costs considered

Committee comments

TA352 (46)

¢ Drug acquisition (intervention, comparators,
conventional care)

o Patients on biologic therapy were also
assumed to require conventional therapy

The calculated drug acquisition costs were conditional on the treatment regimen assumed within the
company’s model. The ERG had some concerns with the treatment regimen assumed, notably for
VDZ and ADA for the induction phase

The ERG also noted that the drug acquisition cost for IFX is conditional on the patient weight. The
ERG believes that using the mean weight is not appropriate and that the distribution of patients
within weight band should be used instead; it is unclear whether the drug acquisition for IFX would
be affected

The ERG questioned the arbitrary (not justified in the company submission) assumption that whilst
patients are receiving biologic therapy, the costs associated with conventional non-biologic therapy
will be halved (concomitant therapy)

o A scenario was submitted during CQs with 100% of patients on biologic therapy also receiving
conventional therapy; the impact on ICERs was minimal

¢ |V drug administration

The ERG was satisfied with the administration cost estimate assumed by the company

e Surgery
o Included cost of treating surgical
complications (wound infection, prolonged
ileus/bowel obstruction, intraabdominal
abscess, anastomotic leak)

The company included an additional cost for complications due to surgery. It is unclear from the
Bodger study whether the costs associated with complications due to surgery are already included
in the health state cost

There were no details on which resources were included in the health states

e Adverse events

o Five AEs were included: serious infection,
TB, hypersensitivity, injection site reactions,
and lymphoma

o It was assumed that all patients with these
AEs required hospitalisation

The ERG noted that the latest NHS reference costs were not included, but the ERG had no
comments following CQs and was satisfied with the inclusion of serious AEs requiring
hospitalisation only

Abbreviations: ADA, adalimumab; AE, adverse event; CQs, clarification questions; ERG, Evidence Review Group; ICER, incremental cost-effectiveness ratio; IFX, infliximab;
IV, intravenous; SC, subcutaneous; TB, tuberculosis; UST, ustekinumab; VDZ, vedolizumab.
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B.3 Clinical effectiveness

Evidence for upadacitinib in moderately to severely active CD patients

The Phase 3 pivotal induction studies (U-EXCEL and U-EXCEED) and maintenance study
(U-ENDURE) provide the clinical evidence for upadacitinib for the treatment of moderately
to severely active CD.

e U-EXCEL and U-EXCEED were Phase 3, multicentre, randomised, double-blind
12-week induction studies that evaluated the efficacy and safety of upadacitinib 45 mg
QD versus placebo in adults with moderately to severely active CD

o U-EXCEL enrolled subjects with either inadequate response/intolerance to prior
biologic therapy (Bio-IR) or with inadequate response/intolerance to conventional
therapy (non-Bio-IR) for CD, while U-EXCEED enrolled subjects with only a
documented inadequate response or intolerance to =1 biologic therapy for CD (Bio-IR)

o Subjects in the double-blind upadacitinib 45 mg arms who did not achieve clinical
response at Week 12 subsequently received upadacitinib 30 mg QD for 12 weeks
(i.e., until Week 24) in an extended induction period. Subjects who received double-
blind placebo and did not achieve clinical response subsequently received
upadacitinib 45 mg QD for 12 weeks (i.e., until Week 24)

e U-ENDURE is a Phase 3, multicentre, randomised, double-blind maintenance study
(with an ongoing open-label extension phase) to evaluate the efficacy and safety of
upadacitinib 30 mg or 15 mg QD in subjects with moderately to severely active CD. The
study enrolled subjects who achieved clinical response in U-EXCEL or U-EXCEED

e Subjects who achieved clinical response to upadacitinib 45 mg after 12 weeks of
induction treatment (at either Week 12 or Week 24) in U-EXCEL or U-EXCEED were
rerandomised 1:1:1 to receive upadacitinib 30 mg QD, upadacitinib 15 mg QD, or
placebo

Definition of subpopulation of interest

The naming convention used to describe the population of interest in the pivotal
upadacitinib clinical trials in CD (Bio-IR) is different from that used in previous TAs for this
indication (biologic failure [BF]). The definition of this specific population is as follows:
subjects with documented intolerance or IR (either failure to respond to induction
treatment, or loss of response to maintenance therapy) to one or more biologics for CD
(infliximab, adalimumab, certolizumab, natalizumab, vedolizumab, and/or ustekinumab).
This population is analogous to the BF population which has been described in previous
submissions. Consequently, the Bio-IR naming convention is used in the context of the
upadacitinib clinical trials only, whilst through the remainder of the submission (i.e., the
NMA and cost comparison model), BF is used for consistency with previous TAs.

The population referred to in previous TAs as conventional care failure (CCF) is referred
to as non-Bio-IR in the upadacitinib clinical trials; data on this population are presented in
Appendix J for completenesst.
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Efficacy

¢ In the induction studies (U-EXCEL and U-EXCEED), a significantly greater proportion
of patients achieved the co-primary endpoints (CDAI clinical remission* and
endoscopic response’) with upadacitinib 45 mg compared with placebo

¢ Symptomatic improvements were observed as early as Week 2 (CDAI clinical
response) and Week 4 (CDAI clinical remission) with upadacitinib 45 mg

¢ Significantly more patients receiving upadacitinib achieved endoscopic remission at
Week 12 compared with the placebo group in both U-EXCEL and U-EXCEED

¢ In the maintenance study (U-ENDURE), symptomatic and endoscopic improvements
were observed after 52 weeks of treatment with upadacitinib 30 mg or 15 mg

o Rates of steroid-free remission (discontinuation of corticosteroids and achievement of
CDAI clinical remission) were significantly higher with upadacitinib versus placebo in
both induction studies (U-EXCEL and U-EXCEED) and the maintenance study
(U-ENDURE)

¢ Improvements in HRQoL (assessed using EQ-5D-5L) with upadacitinib were observed

as early as Week 4 in the induction studies and persisted to Week 52 of the
maintenance study

Safety

e Across the induction (U-EXCEL and U-EXCEED) and maintenance (U-ENDURE)
studies, upadacitinib was generally safe and well-tolerated with no new safety risks
observed compared with the known safety profile of upadacitinib

Indirect treatment comparison
¢ Ininduction NMAs in the BF population, upadacitinib demonstrated superior efficacy to

ustekinumab and vedolizumab (as well as to placebo) for CDAI clinical remission and
CDAI clinical response

¢ In the maintenance NMA in the BF population, upadacitinib generally showed superior
efficacy to comparators for CDAI clinical remission (the only efficacy outcome
assessed)

¢ In the safety NMAs, upadacitinib showed comparable rates of serious AEs and
discontinuation due to AEs compared with all comparators, including placebo

*CDAI clinical remission defined as CDAI score <150. §Endoscopic response defined as decrease in SES-CD of
>50% from baseline of the induction study or for subjects with an SES-CD of 4 at baseline, 22-point reduction
from baseline, as scored by central reviewer. TNon-Bio-IR: Subjects who had an inadequate response or
intolerance to conventional therapy, defined as one or more of the following: aminosalicylates, oral locally acting
steroids [e.g., budesonide, beclomethasone], systemic corticosteroids [prednisone or equivalent], or
immunomodulators. This population may also include subjects who had received biologic therapy in the past but
stopped therapy based on reasons other than inadequate response or intolerance (e.g., change in
reimbursement coverage, well-controlled disease); however, the majority of subjects had not received a prior
biologic therapy (in U-EXCEL, 8.5% and 9.2% of the upadacitinib and placebo non-Bio-IR groups had received a
prior biologic; in U-ENDURE, 14.6% of the upadacitinib 30 mg group and 11.1% of the upadacitinib groups had
received a prior biologic; no patients in the placebo group of U-ENDURE had received a prior biologic). This
population is analogous to the CCF population which has been described in previous submissions.
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B.3.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted to identify relevant clinical
evidence on the efficacy and safety of upadacitinib and relevant comparators for the
treatment of people aged 216 years with moderately to severely active CD; the aim
was to identify data to facilitate indirect comparison (via NMA) between upadacitinib
and comparators. An overview of the methodology, including search strategy, PRISMA
flow diagram, list of included studies and list of excluded studies at full text review is

provided in Appendix D.

The SLR identified clinicaltrial.gov entries for the upadacitinib clinical trials; however,

data for upadacitinib were derived from clinical study reports (CSRs).

B.3.2 List of relevant clinical effectiveness evidence

A summary of the clinical effectiveness evidence for upadacitinib is provided in Table
6, Table 7 and Table 8.

In all of the clinical trials, upadacitinib was compared against placebo. No head-to-
head data were available for upadacitinib versus ustekinumab and vedolizumab (the
comparators of interest for this submission). Therefore, an NMA was performed to
indirectly compare upadacitinib with ustekinumab and vedolizumab (see Section
B.3.9).
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Table 6: Clinical effectiveness evidence — U-EXCEL (induction study)

Study U-EXCEL (M14-433)

Phase 3, multicentre, randomised, double-blind, placebo-controlled

Study design induction study

Adults with moderately to severely active CD who had inadequately
responded to or were intolerant to prior biologic therapy (Bio-IR
population), or who had inadequately responded to or were intolerant
to conventional therapy (non-Bio-IR population)

Population

Part 1: UPA 45 mg QD p.o. for 12 weeks'

Intervention(s) Part 2: UPA 45 mg or 30 mg QD p.o. for 12 weeks*

Comparator(s) PBO QD p.o.

Indicate if trial supports Yes ¥ | Indicate if the trial is used Yes v
application for marketing in the economic model

authorisation No No

¢ Disease activity (remission, response)

Reported outcomes ¢ Endoscopic outcomes
specified in the decision ¢ Hospitalisation rates
problem o Adverse effects of treatment

¢ Health-related quality of life

Abbreviations: Bio-IR, biologic inadequate responsef/intolerance; CD, Crohn’s disease; CSR, clinical study report;
non-Bio-IR, conventional therapy inadequate response/intolerance; PBO, placebo; p.o., per os (orally); QD, once
daily; UPA, upadacitinib.

Source: U-EXCEL CSR (85). TPart 1 refers to the initial induction period of 12 weeks into which all eligible
subjects were enrolled. *Part 2 refers to the extended treatment period of 12 weeks that only included clinical
non-responders from Part 1.

Table 7: Clinical effectiveness evidence — U-EXCEED (induction study)

Study U-EXCEED (M-14-431)

Phase 3, multicentre, randomised, double-blind, placebo-controlled
induction study

Adults with moderately to severely active CD who had inadequately

Study design

Population responded to or were intolerant to prior biologic therapy (Bio-IR
population)
Part 1: UPA 45 mg QD p.o. for 12 weeksT
Intervention(s) Part 2: UPA 45 mg QD p.o. for 12 weeks*
Part 3: UPA 45 mg or 30 mg QD p.o. for 12 weeks$
Comparator(s) PBO QD p.o.
Indicate if trial supports Yes v" | Indicate if the trial is used Yes v
application for marketing . ]
authorisation No in the economic model No
¢ Disease activity (remission, response)
Reported outcomes ¢ Endoscopic outcomes
specified in the decision e Hospitalisation rates
problem o Adverse effects of treatment

¢ Health-related quality of life

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CD, Crohn’s disease; PBO, placebo; p.o., per os
(orally); QD, once daily; UPA, upadacitinib.

Source: U-EXCEED CSR (86). TPart 1 refers to the initial 12-week double-blind induction period into which all
eligible subjects were enrolled until sufficient subject numbers were achieved. $Part 2 refers to the open-label
12-week induction period that was included to ensure sufficient subject numbers for the U-ENDURE maintenance
study. SPart 3 refers to the extended treatment period of 12 weeks that only included clinical non-responders from
Part 1 and Part 2.
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Table 8: Clinical effectiveness evidence — U-ENDURE (maintenance study)

Study U-ENDURE (M14-430)
Phase 3, multicentre, randomised, double-blind,
placebo-controlled maintenance study

Adults with moderately to severely active CD who achieved
clinical response and completed the induction studies U-
EXCEL or U-ENDURE (includes Bio-IR and non-Bio-IR
populations)

UPA 15 mg QD p.o.
UPA 30 mg QD p.o.

Comparator(s) PBO QD p.o.

Study design

Population

Intervention(s)

Indicate if trial supports Yes v Yes v

. . Indicate if the trial is used
application for marketing - -
.. in the economic model
authorisation No No

¢ Disease activity (remission, response)
e Endoscopic outcomes

¢ Hospitalisation rates

¢ Adverse effects of treatment

¢ Health-related quality of life

Reported outcomes specified in
the decision problem

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CD, Crohn’s disease; CSR, clinical study report;
non-Bio-IR, conventional therapy inadequate response/intolerance; PBO, placebo; p.o., per os (orally); QD, once
daily; UPA, upadacitinib.

Source: U-ENDURE CSR (87)

B.3.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.3.3.1 Upadacitinib randomised controlled trials

B.3.3.1.1 Induction studies (U-EXCEL and U-EXCEED)
U-EXCEL and U-EXCEED were Phase 3, randomised, double-blind induction studies

that evaluated the efficacy and safety of upadacitinib 45 mg QD versus matched
placebo in adults with moderately to severely active CD (85, 86). The population of U-
EXCEL comprised subjects with an inadequate response or intolerance to prior
biologic therapy (Bio-IR) or with an inadequate response or intolerance to conventional
therapy (non-Bio-IR). The population of U-EXCEED comprised subjects with an
inadequate response or intolerance to prior biologic therapy (Bio-IR). These

populations were defined as follows:

¢ Bio-IR population: included subjects with a documented inadequate response or
intolerance to one or more prior biologic therapies for CD (infliximab, adalimumab,
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certolizumab, natalizumab, vedolizumab, and/or ustekinumab) (see Appendix J for
full details of inclusion criteria).

¢ Non-Bio-IR population: included subjects with a documented inadequate
response or intolerance to one or more prior conventional therapies for CD, defined
as oral locally acting steroids (budesonide, beclomethasone); IV or oral
corticosteroids (prednisone or equivalent); and/or immunosuppressants
(azathioprine, mercaptopurine, methotrexate, tacrolimus). The non-Bio-IR
population included subjects who may have received a prior biologic therapy for up
to 1 year but discontinued for reasons other than intolerance or inadequate

response, e.g., a change in insurance or achieving well-controlled disease.

B.3.3.1.1.1 U-EXCEL
U-EXCEL consisted of two parts:

e Part 1: randomised, double-blind, placebo-controlled induction period

e Part 2: extended induction period for non-responders from Part 1

In Part 1, subjects were randomised in a 2:1 ratio to receive either upadacitinib 45 mg
QD or matched placebo for 12 weeks. Randomisation was stratified by baseline
corticosteroid use (yes or no), endoscopic disease severity (SES-CD <15 or 215), and
number of prior biologic treatments (0, 1, >1). At Week 12, subjects who achieved a
clinical response were eligible to enter the 52-week U-ENDURE maintenance study
(see Section B.3.3.1.2). Clinical response was defined as 230% decrease in average
daily very soft or liquid stool frequency (SF) and/or 230% decrease in average daily
abdominal pain (AP) score (both not worse than baseline) (note that this is different

from the definition of clinical response as a trial endpoint, see Section B.3.3.3).

Subjects who did not achieve a clinical response at Week 12 of Part 1 were enrolled
in Part 2, a 12-week extended induction period. The objectives of Part 2 were to offer
blinded upadacitinib induction treatment to placebo non-responders from Part 1 and
evaluate delayed response in subjects who did not initially respond to upadacitinib
during Part 1.
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Treatment allocation in Part 2 was as follows:

e Cohort 1 (subjects who received placebo in Part 1): double-blind induction
treatment with upadacitinib 45 mg QD for 12 weeks (i.e., until Week 24)

e Cohort 2 (subjects who received upadacitinib in Part 1): double-blind
upadacitinib 30 mg QD for 12 weeks (i.e., until Week 24)

At Week 24, subjects who achieved clinical response in Part 2 were also eligible to
enter U-ENDURE (see Section B.3.3.1.2). Subjects who did not achieve clinical
response were discontinued from the programme and received standard or care at the
investigator’s discretion. Data collected from subjects in Part 2 were not part of the

primary efficacy analyses for U-EXCEL and are presented in Appendix J.
The study design for U-EXCEL is summarised in Figure 3.

Figure 3: U-EXCEL study design

Part 1 * U-ENDUREB
Extended treatment period
Placebo n=167 — UENDURE®
UPA 45 mg QD DB
UPA 45 mg QD n=334
UPA 30 mg QD DB —+ Discontinuation
F t t t t _| + | } R
Week -5 0 2 4 8 12 16 20 24

Steroid taper/dose
Co-primary endpoints:
Clinical remission at Wk12 and
endoscopic response at Wk12

Abbreviations: DB, double blind; OL, open label; QD, once daily; Rand, randomisation; UPA, upadacitinib.

B.3.3.1.1.2 U-EXCEED
U-EXCEED was divided into three parts:

e Part 1: randomised, double-blind, placebo-controlled induction period

¢ Part 2: open-label, single arm active induction period

e Part 3: extended induction period for non-responders from Part 1 or Part 2

In Part 1, subjects were randomised in a 2:1 ratio to receive either upadacitinib 45 mg
QD or matched placebo for 12 weeks. Randomisation was stratified by baseline
corticosteroid use (yes or no), endoscopic disease severity (SES-CD <15 or 215), and

number of prior biologic treatments (>1 or <1).
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Once Part 1 enrolment was completed, subjects were enrolled in Part 2 to receive
open-label upadacitinib 45 mg QD for 12 weeks. The objective of Part 2 was to have
sufficient subjects with a clinical response who could be re-randomised in the double-
blind maintenance phase of the 52-week U-ENDURE study, while also minimising
unnecessary exposure to placebo. Data collected from subjects in Part 2 were not part
of the primary efficacy analyses for U-EXCEED and are not presented in this

submission.

At Week 12 in Part 1 and Part 2, subjects who achieved clinical response were eligible
to enter the 52-week U-ENDURE maintenance study (see Section B.3.3.1.2). Clinical
response was defined as 230% decrease in average daily very soft or liquid SF and/or
>30% decrease in average daily AP score (both not worse than baseline). Subjects
who did not achieve clinical response were eligible to enter Part 3 of U-EXCEED, an
extended 12-week induction period with three cohorts. The objectives of Part 3 were
to offer blinded upadacitinib induction treatment to placebo non-responders from Part
1 and to evaluate delayed clinical response to upadacitinib in subjects who did not

initially respond to upadacitinib during Part 1 or Part 2.
Treatment allocation for each cohort in Part 3 was as follows:

e Cohort 1 (subjects who received placebo in Part 1): double-blind induction
treatment with upadacitinib 45 mg QD for 12 weeks (i.e., until Week 24)

e Cohort 2 (subjects who received upadacitinib 45 mg in Part 1): double-blind
upadacitinib 30 mg QD for 12 weeks (i.e., until Week 24)

e Cohort 3 (subjects who received upadacitinib 45 mg in Part 2): open-label
upadacitinib 30 mg QD for 12 weeks (i.e., until Week 24)

Subjects in Cohort 1 and Cohort 2 remained blinded to their treatment allocation to
avoid unmasking the treatment received in Part 1. At Week 24, subjects who achieved
clinical response were eligible to enter U-ENDURE. Subjects without clinical response
were discontinued from the program and received standard of care at the investigator’s
discretion. Data collected from subjects in Part 3 were not part of the primary efficacy
analyses for U-EXCEED.
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The study design for U-EXCEED is summarised in Figure 4.

Figure 4: U-EXCEED study design

Part 1 » U-ENDURE®
Extended treatment period
Placebo n=171 .
UPA 45 mg QD DB
UPA 45 mg QD n=324 '+ U-ENDURE®

UPA 30 mg QD DB

z UPA 30 mg QD OL » Discontinuation

[}

c

s L

8. U-ENDUBEE?

Week -5 0 2 4 8 12 16 20 24

Steroid taper/dose
Co-primary endpoints:
Clinical remission at Wk12 and
endoscopic response at Wk12

Abbreviations: DB, double blind; OL, open label; QD, once daily; Rand, randomisation; UPA, upadacitinib.

Efficacy and safety analyses for U-EXCEL and U-EXCEED were performed using the
ITT1 and SA1 populations, respectively. These populations are defined in Table 9 and

all analysis sets from the induction studies are defined in Appendix J.

Table 9: Definitions of analysis sets — U-EXCEL and U-EXCEED

Analysis set | Definition

ITT1 e ITT population for Part 1 (12-week double-blind induction period), which included
all randomised subjects who received 21 dose of study drug in Part 1

o Population used for all efficacy and baseline analyses for Part 1

SA1 o Safety population for Part 1, which included all subjects who received =1 dose of
study drug in Part 1

Abbreviations: ITT, intention to treat; SA, safety analysis.
Note: For safety populations, subjects were assigned to a treatment group based on the ‘as treated’ treatment
group, which was determined by the most frequent dose regimen received in the analysis period.

B.3.3.1.2 Maintenance study (U-ENDURE)

U-ENDURE comprised two substudies, Substudy 1 (maintenance phase) and
Substudy 2 (long-term extension). Long-term extension data are not presented in this
submission and therefore ‘U-ENDURE’ is used to refer to the 52-week maintenance

phase of the trial (i.e., Substudy 1).
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The U-ENDURE population included subjects who achieved clinical response and
completed U-EXCEL or U-EXCEED. As such, the population comprised both Bio-IR

and non-Bio-IR subjects.

For U-ENDURE, baseline was defined as the baseline visit of the induction studies (U-
EXCEL and U-EXCEED) and Week 0 was defined as the first study visit of U-
ENDURE. At Week 0, all subjects were enrolled in U-ENDURE in a blinded fashion to
one of 3 cohorts according to their induction treatment history in U-EXCEL or
U-EXCEED, as shown in Table 10.

Table 10: U-ENDURE study cohorts

Cohort | Induction treatment and | U-ENDURE treatment Analysis set(s)
response allocation
1 o Clinical response to Randomised 1:1:1 to Primary population for efficacy
upadacitinib 45 mg at receive one of the and safety analyses:
Week 12 following: o ITT1 (efficacy)
e Clinical response to e Upadacitinib 30 mg QD o SA1 (safety) (see Table 11
upadacitinib 45 mg at e Upadacitinib 15 mg QD for further details)
Week 24 following no Placebo QD
clinical response to * Placebo Q
placebo at Week 12
2 e Clinical response to e Non-randomised placebo | e ITT2 (efficacy)
placebo at Week 12 QD o SA2 (safety)

o Data from Cohort 2 are not
reported further in this
submission

3 e Clinical response to e Non-randomised ¢ |ITT3 (efficacy)
upadacitinib 30 mg at upadacitinib 30 mg QD o SA3 (safety)
Week 24 following no
clinical response to o Data from Cohort 3 are not
upadacitinib 45 mg at report_ed_further in this
Week 12 submission

Abbreviations: ITT, intention to treat; QD, once daily; SA, safety analysis.
Source: U-ENDURE CSR (87)

Randomisation in Cohort 1 was stratified by Bio-IR and non-Bio-IR status from the
induction studies, as well as by patient-reported outcome (PRO) clinical remission and
endoscopic response status on entry to U-ENDURE. In line with the study protocaol, all
primary and secondary efficacy endpoints were analysed in Cohort 1 (ITT1 population,
see Table 11), which was planned to include the first 501 patients who were
randomised and received at least one dose of study drug. Safety analyses were also

conducted in Cohort 1, using the SA1 population (Table 11).
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Table 11: Definitions of analysis sets — U-ENDURE

Analysis set | Definition

ITT « All subjects who received =1 dose of study drug in U-ENDURE

ITT4 e Subset of ITT population who were the first 502 subjects randomised in Cohort 1
e Primary analysis population in Cohort 1 for efficacy and baseline analyses

SA o All subjects who received =1 dose of study drug in U-ENDURE

SA1 e Subset of SA population who were in Cohort 1

e Primary analysis population in Cohort 1 for safety analyses

Abbreviations: ITT, intention to treat; SA, safety analysis.

Subjects with persistent symptoms or worsening CD were permitted to discontinue at

any time. Subjects were discontinued from the study if they withdrew consent or if they

were deemed unsuitable to continue for any reason by the investigator.

At or after Week 4 of U-ENDURE, subjects who met the criteria for inadequate

response and required medical treatment were eligible to receive rescue therapy with

open-label upadacitinib 30 mg QD from that point forward until the end of follow-up.

The study design for U-ENDURE is summarised in Figure 5.

Figure 5: U-ENDURE study design

U-EXCEED

Placebo
UPA 45 mg QD
U-EXCEL
Placebo

UPA 45 mg QD

UPA 45 mg QD

UPA 30 mg QD

Clinical
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Week BL Induction (Part 1)
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2410

U-ENDURE

Cohort 1

UPA 15 mg QD

UPA 30 mg QD

Cohort 2

Placebo

Cohort 3
UPA 30 mg QD

Maintenance

o)

Abbreviations: BL, baseline; DB, double-blind; LTE, long-term extension; PBO, placebo; QD, once daily; RR, re-
randomisation; UPA, upadacitinib.

B.3.3.2 Comparative summary of trial methodology

An overview of the methodology of the three pivotal upadacitinib studies informing

this submission is presented in Table 12.
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Table 12: Comparative summary of trial methodology

Trial no. (acronym) | M14-433 (U-EXCEL)

M14-431 (U-EXCEED)

M14-430 (U-ENDURE)

randomisation

and kept the same unique identification number throughout the study. The IRT also assigned
each eligible subject a randomisation number that encoded the subject’s treatment group
assignment according to the randomisation schedule

Study objective To evaluate the efficacy and safety of To evaluate the efficacy and safety of To evaluate the efficacy and safety of two doses of
upadacitinib versus placebo as induction upadacitinib versus placebo as induction upadacitinib 15 mg and 30 mg QD versus placebo as
therapy in a Bio-IR and non-Bio-IR population therapy in a Bio-IR population aged 218 maintenance therapy in a population with moderately
aged 218 and <75 years with moderately to and <75 years with moderately to severely | to severely active CD who responded to upadacitinib
severely active CD active CD induction treatment in U-EXCEL or U-EXCEED

Trial design Phase 3, multicentre, randomised, double-blind, placebo-controlled induction study Phase 3, multicentre, randomised, double-blind,

placebo-controlled maintenance and long-term
extension study (note: this submission covers the 52-
week maintenance phase only)

Method of All subjects were assigned a unique identification number by the IRT at the screening visit All subjects kept the same unique identification

number that they were assigned in U-EXCEL or U-
EXCEED. For randomisation in U-ENDURE, the IRT
assigned each subject a randomisation number that
encoded the subject’s treatment group assignment
according to the randomisation schedule

In Part 1, subjects were randomised in a 2:1
ratio to UPA 45 mg QD or matching placebo.
Randomisation was stratified by baseline
corticosteroid use (yes or no), endoscopic
disease severity (SES-CD <15 and 215), and
number of prior biologic treatments (0, 1 and
>1)

In Part 1, subjects were randomised in a
2:1 ratio to UPA 45 mg QD or matching
placebo. Randomisation was stratified by
baseline corticosteroid use (yes or no),
endoscopic disease severity (SES-CD <15
and 215), and number of prior biologic
treatments (>1 and 1)

Cohort 1 subjects were randomised in a 1:1:1 ratio to
receive either upadacitinib 30 mg QD, upadacitinib
15 mg QD, or matching placebo. Randomisation was
stratified by prior induction study population ([1] U-
EXCEL non-bio-IR, [2] U-EXCEL bio-IR or U-
EXCEED Part 1/Part 3, or [3] U-EXCEED Part 2);
PRO clinical remission (yes/no), and endoscopic
response status (yes/no) at Week 12 or 24 of U-
EXCEL or U-EXCEED

Method of blinding
(care provider,
patient and

outcome assessor) | medical emergency

All personnel with direct oversight of the conduct and management of the trial (with the exception of the Drug Supply Management Team), the
investigator, study site personnel, and subject remained blinded to each subject’s treatment throughout the study. To maintain the blind, UPA and
placebo tablets provided for the study were identical in appearance. The IRT provided access to unblinded subject treatment information in case of
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Trial no. (acronym)

M14-433 (U-EXCEL) M14-431 (U-EXCEED)

M14-430 (U-ENDURE)

Eligibility criteria for
participants

Key inclusion criteria (see Appendix J for full details):

e Male or female aged 218 and <75 years or minimum age of adult consent according to
local regulations at baseline

¢ Confirmed diagnosis of CD for 23 months prior to baseline

e SES-CD (excluding the presence of narrowing component) =6 (or 24 for subjects with
isolated ileal disease)

e Average daily very soft or liquid SF 24.0 and/or average daily AP score =2.0 at baseline

¢ IR orintolerance to 21 conventional and/or ¢ [R or intolerance to 21 biologic therapy
biologic therapies: oral locally acting (IFX, ADA, CER, VDZ, UST)
steroids (budesonide, beclomethasone), IV
or oral corticosteroids (prednisone),
immunosuppressants (AZA, MP, MTX,
tacrolimus), and/or biologic therapies for CD
(IFX, ADA, CER, VDZ, UST)

e Demonstration of intolerance requires no
minimum dose or duration of use

e Demonstration of intolerance requires
no minimum dose or duration of use

Key inclusion criteria (see Appendix J for full details):
o Clinical response in U-EXCEL or U-EXCEED

e Completed Week 12 (for subjects who achieved
response at Week 12) or Week 24 (for subjects
who achieved response at Week 24) visit and
procedures in U-EXCEL or U-EXCEED

Note: the final endoscopy for U-EXCEL and U-
EXCEED may be missing if the endoscopy could not
be performed during the COVID-19 pandemic

Key exclusion criteria (see Appendix J for full details):

e Subjects who had received any of the following within 8 weeks prior to baseline: ADA,
CER, GOL, IFX, NAT, VDZ

e Subjects who had received UST within 12 weeks prior to baseline

e Subjects with JAK inhibitor (e.g. TOF, BAR, FIL) exposure within 30 days of baseline
(subjects who received a JAK inhibitor before study entry could be enrolled if they had not
had IR or loss of response)

e Subjects who had been on CD-related antibiotics or oral aminosalicylates who had not
been on stable doses of these medications for 214 days prior to baseline or had
discontinued these medications within 14 days of baseline

¢ Subjects on corticosteroids receiving prednisone or equivalent dose >30 mg/day or
budesonide >9 mg/day or who had not been on the current course for 214 days prior to
baseline and on a stable dose for =27 days prior to baseline

¢ Subjects on MTX who had not been on the current course for 242 days prior to baseline
and had not been on a stable dose for 228 days prior to baseline

¢ Subjects with ongoing known complications of CD: abdominal or peri-anal abscess;
symptomatic bowel strictures; >2 entire missing segments of the terminal ileum, right colon,
transverse colon, sigmoid and left colon, or rectum; fulminant colitis; toxic megacolon

Key exclusion criteria (see Appendix J for full
details):

¢ Hypersensitivity to upadacitinib or its excipients, or
an AE in U-EXCEL or U-EXCEED that, in the
investigator's judgement, made the subject
unsuitable for the maintenance study

e Not in compliance with prior and concomitant
medication requirements throughout U-EXCEL or
U-EXCEED

* High-grade colonic dysplasia or malignancy
diagnosed at the endoscopy performed at the final
visit of U-EXCEL or U-EXCEED
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Trial no. (acronym)

M14-433 (U-EXCEL)

M14-431 (U-EXCEED)

M14-430 (U-ENDURE)

Settings and
locations where the
data were collected

209 sites in 42 countries: Argentina, Australia,
Austria, Belgium, Bosnia and Herzegovina,
Brazil, Bulgaria, Canada, Chile, China,
Croatia, Czech Republic, Denmark, Egypt,
France, Germany, Greece, Hungary, Israel,
Italy, Japan, Latvia, Lithuania, Malaysia,
Mexico, Netherlands, Poland, Portugal,
Romania, Russian Federation, Serbia,
Slovakia, South Africa, South Korea, Spain,
Sweden, Switzerland, Taiwan, Turkey,
Ukraine, UK, and USA (including Puerto Rico)

229 sites in 39 countries: Argentina,
Australia, Austria, Belgium, Bosnia and
Herzegovina, Brazil, Canada, Chile, China,
Croatia, Czech Republic, Denmark, Egypt,
Estonia, France, Germany, Greece,
Hungary, Israel, Italy, Japan, Malaysia,
Mexico, Netherlands, Poland, Portugal,
Romania, Russian Federation, Serbia,
Slovakia, Slovenia, South Africa, South
Korea, Spain, Switzerland, Taiwan, Turkey,
UK, and USA (including Puerto Rico)

277 sites in 43 countries: Argentina, Australia,
Austria, Belgium, Bosnia and Herzegovina, Brazil,
Bulgaria, Canada, Chile, China, Croatia, Czech
Republic, Denmark, Egypt, Estonia, France,
Germany, Greece, Hungary, Israel, ltaly, Japan,
Latvia, Lithuania, Malaysia, Mexico, Netherlands,
Poland, Portugal, Romania, Russian Federation,
Serbia, Slovakia, South Africa, South Korea, Spain,
Sweden, Switzerland, Taiwan, Turkey, Ukraine, UK,
and USA (including Puerto Rico)

Trial drugs (the
interventions for
each group with
sufficient details to
allow replication,
including how and
when they were
administered)

Intervention(s)
(n=[x]) and
comparator(s)

(n=[x])

All subjects received one oral tablet daily to be
taken with or without food at approximately the
same time each day, beginning at the baseline
visit

Induction period (Part 1, 2:1 randomisation):
¢ Intervention: UPA 45 mg QD (n=350)
e Comparator: PBO QD (n=176)

Subjects who did not achieve clinical response
at Week 12 enrolled in Part 2 (extended
induction period) and received blinded
treatment with either UPA 45 mg QD (n=57) or
UPA 30 mg QD (n=59) according to the
treatment received in Part 1

All subjects received one oral tablet daily to
be taken with or without food at
approximately the same time each day,
beginning at the baseline visit

Induction period (Part 1, 2:1
randomisation):

¢ Intervention: UPA 45 mg QD (n=324)
e Comparator: PBO QD (n=171)

Subjects in Part 2 received open-label UPA
45 mg QD (n=129). In Part 3, subjects who
did not achieve clinical response with UPA
45 mg or placebo in Part 1 received
blinded UPA 30 mg QD (n=69) or 45 mg
QD (n=78), respectively. Subjects who did
not achieve a clinical response to UPA 45
mg in Part 2 received open-label UPA 30
mg (n=14) in Part 3.

All subjects received one oral tablet daily to be taken
with or without food at approximately the same time
each day, beginning at Week 0

Maintenance period (Cohort 1, 1:1:1 randomisation):

¢ Intervention: UPA 30 mg QD (n=168) or UPA 15
mg QD (n=169)

e Comparator: PBO QD (n=165)

Cohort 2 comprised subjects who achieved clinical
response with 12-week induction treatment with PBO
in U-EXCEL or U-EXCEED; these subjects continued
to receive PBO (n=130)

Cohort 3 comprised subjects who did not achieve
clinical response with 12-week induction treatment
with UPA 45 mg QD, but who achieved clinical
response after 12 weeks of extended induction
treatment with UPA 30 mg QD in U-EXCEL or U-
EXCEED,; these subjects continued to receive UPA
30 mg QD (n=51)

Permitted and
disallowed

Permitted concomitant therapy

CD-related medications (antibiotics, aminosalicylates, and/or MTX):

Permitted concomitant therapy

CD-related medications (antibiotics,
aminosalicylates, and/or MTX):
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Trial no. (acronym)

M14-433 (U-EXCEL)

M14-431 (U-EXCEED)

M14-430 (U-ENDURE)

concomitant
medications

Subjects receiving a stable dose of these medications were permitted to continue for the
duration of the study

Dose initiation/increases were not permitted

Dose reduction was permitted in the event of moderate-to-severe treatment-related
toxicities

Corticosteroids:

Subjects who entered the study on oral corticosteroids were not permitted to change dose
during the first 4 weeks of induction treatment

Dose reduction was permitted in the event of moderate-to-severe treatment-related
toxicities

At Week 4, these subjects had their corticosteroid dose reduced according to a tapering
schedule

Subjects who did not achieve a clinical response at Week 12 and entered Part 2 without
completing the steroid taper resumed the corticosteroid taper at Week 16, according to the
tapering schedule

Locally acting (rectal/suppository) or systemic corticosteroids for any reason were
prohibited during the study and were considered a protocol deviation

Use of inhaled or topical (except rectal/suppository) corticosteroids was not restricted

Subjects were not permitted to be on both budesonide (for CD) and prednisone (or
equivalent) simultaneously

o Subjects receiving CD-related antibiotics may
discontinue treatment starting at Week 0

¢ All subjects receiving a stable dose of CD-related
antibiotics (who did not discontinue),
aminosalicylates, or MTX at Week 0 maintained
their concomitant treatments and respective doses
to the end of the study

e Dose reduction was permitted in the event of
moderate-to-severe treatment-related toxicities

¢ Dose initiation/increases were not permitted, with
the exception of IR and need for rescue therapy

Corticosteroids:

o At Week 0, subjects taking oral corticosteroids at
baseline of U-EXCEL or U-EXCEED, and who
initiated but had not completed tapering, continued
to have their corticosteroid dose reduced
according to a tapering schedule

e Initiation of locally acting (rectal or suppository) or
systemic corticosteroids was prohibited during the
maintenance period, with the exception of
demonstrated inadequate response and need for
rescue therapy

¢ Use of inhaled or topical (except rectal or
suppository) corticosteroids was not restricted

e Subjects were not permitted to be on both
budesonide (for CD) and prednisone (or
equivalent) simultaneously

Rescue therapy (see Appendix J for full details)

o Subjects who demonstrate IR and require medical
treatment may receive rescue therapy with open-
label UPA 30 mg QD
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Trial no. (acronym)

M14-433 (U-EXCEL) M14-431 (U-EXCEED)

M14-430 (U-ENDURE)

Disallowed concomitant therapy
¢ Any biologic therapy, including but not limited to: ADA, etanercept, IFX, abatacept, anakinra, rituximab, NAT, tocilizumab, GOL, CER, UST,

belimumab, secukinumab, VDZ

Systemic use of known strong CYP3A inhibitors or inducers

Traditional Chinese medicine

Live vaccines

JAK inhibitors

Cyclosporin, tacrolimus, thalidomide, mycophenolate mofetil, AZA, MP

NSAIDs, except topical NSAIDs and low dose aspirin for cardiovascular protection

Rectal therapy with any therapeutic enemas or suppositories, with the exception of those required for endoscopy

Any parenteral nutrition and exclusive enteral nutrition
Cytapheresis treatment (in Japan and China only)
Cannabis

Primary outcomes
(including scoring
methods and
timings of
assessments)

Co-primary endpoints (see Section B.3.3.3 for interpretation):

CDAII clinical remission at Week 12: CDAI score >150

PRO clinical remission at Week 12: average daily very soft or liquid SF <2.8 and average
daily AP score <1.0 and both not greater than baseline

Endoscopic response at Week 12: decrease in SES-CD of >50% from baseline of
induction study (or for subjects with SES-CD of 4 at baseline, 22-point reduction from
baseline), as scored by central reviewer

Assessment:

CDAI clinical remission: CDAI scores were calculated using an Hct value from the same
visit laboratory work for all visits (Week 2, 4, 8, and 12 for Part 1 and Week 16, 20, and 24
for Part 2, as well as at any premature discontinuation visit; diary information collected
during screening was used to calculate baseline CDAI)

PRO clinical remission: subjects were provided with an electronic diary at screening visit
and trained on how to record CD symptoms, including very soft/liquid SF and AP. The
diary was reviewed by site personnel at each visit (Week 2, 4, 8, and 12 for Part 1 and
Week 16, 20, and 24 for Part 2, as well as at any premature discontinuation visit) and
SF/AP data from the 7 days prior to each visit were used

Endoscopic response: endoscopy was performed at screening and at Week 12 or
premature discontinuation visit. For subjects in Part 2, endoscopy was also performed at

Co-primary endpoints (see Section B.3.3.3 for
interpretation):

e CDAI clinical remission at Week 52: CDAI score
>150

e PRO clinical remission at Week 52: average daily
very soft or liquid SF <2.8 and average daily AP
score 1.0 and both not greater than baseline

e Endoscopic response at Week 52: decrease in
SES-CD of >50% from baseline of induction study
(or for subjects with SES-CD of 4 at baseline, >2-
point reduction from baseline), as scored by
central reviewer

Assessment:

e CDAI clinical remission: CDAI scores were
calculated using an Hct value from the same visit
laboratory work for all visits (Week 0, 4, 12, 22,
32, 42, and 52), as well as at any premature
discontinuation visit

e PRO clinical remission: subject electronic diaries
were reviewed by site personnel at Week 0 and
each subsequent study visit (Week 4, 12, 22, 32,
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Trial no. (acronym) | M14-433 (U-EXCEL) M14-431 (U-EXCEED) M14-430 (U-ENDURE)

Week 24 or premature discontinuation visit. Endoscopic scoring was performed by a 42, and 52) as well as at any premature

central reviewer discontinuation visit

e Endoscopic response: endoscopy was performed
at Week 0 and at Week 52 or premature
discontinuation visit (endoscopy at premature
discontinuation was required for subjects who
completed Week 8). Endoscopic scoring was
performed by a central reviewer

Other outcomes e CDAI clinical remission at Week 4 e Discontinuation of corticosteroid use and CDAI
gzggo':ntige o Discontinuation of corticosteroid use and CDAI clinical remission at Week 12 clinical remission at Week 52
model/specified in o CDAI clinical response at Week 2 and Week 12 e Discontinuation of corticosteroid use for CD 290

days prior to Week 52 and achievement of CDAI

the scope ¢ Endoscopic remission at Week 12 clinical remission at Week 52 in subjects taking
e CD-related hospitalisation during induction period corticosteroids for CD at induction baseline
e EQ-5D-5L at Week 4 and Week 12 o CDAI clinical response (CR-100) at Week 52

e Endoscopic remission at Week 52

e CDAI clinical remission and endoscopic remission
at Week 52

e CD-related hospitalisation during 52-week
maintenance period

e EQ-5D-5L at Week 52

Pre-planned ¢ Bio-IR and non-Bio-IR e Prior TNF-alpha inhibitor failure e Prior TNF-alpha inhibitor failure
subgroups e Prior TNF-alpha inhibitor failure

Abbreviations: ADA, adalimumab; AZA, azathioprine; AP, abdominal pain; BAR, baricitinib; bio-IR, biologic inadequate response/intolerance; CD, Crohn’s Disease; CDAI,
Crohn’s Disease Activity Index; CER, certolizumab pegol; EQ-5D-5L, EuroQol-5 Dimensions 5-level; FIL, filgotinib; GOL, golimumab; Hct, haematocrit; IFX, infliximab; IR,
inadequate response; IRT, interactive response technology; JAK, Janus kinase; MTX, methotrexate; MP, mercaptopurine; NAT, natalizumab; non-Bio-IR, conventional therapy
inadequate response/intolerance; NSAID, non-steroidal anti-inflammatory; PBO, placebo; QD, once daily; SES-CD, Simplified Endoscopic Score for Crohn’s Disease; SF, stool
frequency; TNF; tumour necrosis factor; TOF, tofacitinib; UK, United Kingdom; UPA, upadacitinib; UST, ustekinumab; VDZ, vedolizumab; USA, United States of America.
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B.3.3.3 Trial endpoints
The co-primary and secondary endpoints for U-EXCEL, U-EXCEED, and U-ENDURE

are presented in Table 13. Definitions and interpretations of these endpoints are
provided in Table 14. Both induction (U-EXCEL, U-EXCEED) and maintenance (U-
ENDURE) trials utilised two different co-primary endpoints to address regional
differences in regulatory requirements (CDAI is specifically required for FDA) (Table
13). Clinical remission was assessed using PRO and CDAI for the EMA/FDA,

respectively, as defined in Table 14.

The main body of this submission presents results for CDAI outcomes; CD clinical
trials have historically used this measure and its use is consistent with outcomes

reported in the ustekinumab and vedolizumab clinical trials for CD (57, 81, 82).
PRO outcomes are presented in Appendix J for completeness.

Table 13: Primary and secondary efficacy endpoints in U-EXCEL, U-EXCEED and U-
ENDURE

U-EXCEL U-EXCEED U-ENDURE
Co-primary | e Proportion of subjects with CDAI clinical ¢ Proportion of subjects with CDAI
efficacy remission at Week 12 and proportion of clinical remission at Week 52 and
endpoint subjects with endoscopic response at proportion of subjects with
Week 12 (US/FDA) endoscopic response at Week 52
e Proportion of subjects with PRO clinical (US/FDA)
remission at Week 12 and proportion of e Proportion of subjects with PRO
subjects with endoscopic response at clinical remission at Week 52 and
Week 12 (EU/EMA) proportion of subjects with
endoscopic response at Week 52
(EU/EMA)
Key e CDAI clinical remission at Week 4 ¢ Discontinuation of corticosteroid
secondary |, piscontinuation of corticosteroid use and use and CDAI clinical remission at
endpoints CDAI clinical remission at Week 12 Week 52
e CDAI clinical response at Week 2 and * CDAI clinical response at Week 52
Week 12 ¢ Endoscopic remission at Week 52
¢ Endoscopic remission at Week 12 e CDAI clinical remission and
e CD-related hospitalisation during induction endoscopic remission at Week 52
period e CD-related hospitalisation during
52-week maintenance period
Other e EQ-5D-5L at Week 4 and Week 12 ¢ EQ-5D-5L at Week 52
efficacy
endpoints

Abbreviations: CD, Crohn’s Disease; CDAI, Crohn’s Disease Activity Index; EMA, European Medicines Agency;
EQ-5D-5L, EuroQol-5 Dimensions 5-level; EU, European Union; FDA, Food and Drug Administration; PRO,
patient-reported outcome; US, United States.
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Table 14: Definition of disease-specific endpoints used in U-EXCEL, U-EXCEED and

U-ENDURE
Endpoint Definition and interpretation
Clinical remission defined as CDAI score <150
o CDAIl score interpretation:
CDAI glmlcal e 150 to 220 = mild-to-moderate disease
remission
e 220 to 450 = moderate-to-severe disease
e >450 = severe/fulminant disease (89)
PRO clinical Average daily very soft or liquid SF <2.8 and average daily AP score <1.0 and
remission both not greater than baseline
Clinical
response Decrease of 2100 points in CDAI from baseline
(CDAI-100)
Clinical >60% decrease in average daily very soft or liquid SF and/or 235% decrease in
response average daily AP score and both not greater than baseline
Endoscopic SES-CD =4 and =2-point reduction from baseline and no subscore >1 in any
remission individual variable, as scored by central reviewer
Endoscopic Decrease in SES-CD of >50% from baseline of the induction study or for
P subjects with an SES-CD of 4 at baseline, 22-point reduction from baseline, as
response !
scored by central reviewer
EQ-5D-5L index value: EQ-5D-5L health states (defined on the EQ-5D-5L
descriptive system, which comprises five dimensions: mobility, self-care, usual
EQ-5D-5L activities, pain/discomfort and anxiety/depression) converted into a single index
(index value and | value to facilitate the calculation of quality-adjusted life years
VAS) (90) EQ-5D-5L VAS: records the respondent’s self-rated health on a 20 cm vertical,
VAS with endpoints labelled ‘the best health you can imagine’ and ‘the worst
health you can imagine’

Abbreviations: AP, abdominal pain; CDAI, Crohn’s Disease Activity Index; EQ-5D-5L, EuroQol-5 Dimensions 5-
level; PRO, patient-reported outcome; SES-CD, Simplified Endoscopic Score for Crohn’s Disease; SF, stool
frequency; VAS, visual analogue scale.

B.3.3.4

Baseline characteristics and demographics

The baseline characteristics from the pivotal induction (U-EXCEL, U-EXCEED) and

maintenance (U-ENDURE) trials are summarised in Table 15. The baseline

demographics and clinical characteristics of subjects were well balanced between the

treatment groups of each trial and were generally similar across the studies.
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Table 15: Characteristics of study participants across treatment groups (ITT1 population)

Characteristic U-EXCEL U-EXCEED U-ENDURE
UPA 45 mg PBO UPA 45 mg PBO UPA 30 mg UPA 15 mg PBO
(N=350) (N=176) (N=324) (N=171) (N=168) (N=169) (N=165)
Demographics
Sex, n (%)

Female 161 (46.0) 82 (46.6) 155 (47.8) 75 (43.9) 75 (44.6) 67 (39.6) 77 (46.7)
Male 189 (54.0) 94 (53.4) 169 (52.2) 96 (56.1) 93 (55.4) 102 (60.4) 88 (53.3)
Age, mean years (SD) 39.7 (13.71) 39.3 (13.63) 38.4 (13.71) 37.5(12.12) 37.0 (13.27) 38.1 (13.46) 38.1 (13.03)

Age category, n (%)
18 to <40 years 193 (55.1) 91 (51.7) 187 (57.7) 96 (56.1) 101 (60.4) 102 (60.4) 97 (58.8)
40 to <65 years 142 (40.6) 80 (45.5) 122 (37.7) 71 (41.5) 60 (35.7) 62 (36.7) 62 (37.6)
265 years 15 (4.3) 5(2.8) 15 (4.6) 4 (2.3) 7(4.2) 5(3.0) 6 (3.6)
Race, n (%)
White 258 (73.7) 130 (73.9) 230 (71.0) 126 (73.7) 114 (67.9) 118 (69.8) 119 (72.1)
Black or African American 17 (4.9) 4(2.3) 19 (5.9) 6 (3.5) 7(4.2) 6 (3.6) 11 (6.7)
Asian 73 (20.9) 36 (20.5) 69 (21.3) 38 (22.2) 45 (26.8) 43 (25.4) 35(21.2)
American Indian or Alaska Native 0 0 1(0.3) 1(0.6) 0 0 0
Native Hawaiian or other Pacific 0 0 0 0 0 0 0
Islander
Multiple 2 (0.6) 6 (3.4) 5(1.5) 0 2(1.2) 2(1.2) 0
Ethnicity, n (%)
Hispanic or Latino 27 (7.7) 8 (4.5) 24 (7.4) 8 (4.7) 13(7.7) 11 (6.5) 9 (5.5)
Not Hispanic or Latino 323 (92.3) 168 (95.5) 300 (92.6) 163 (95.3) 155 (92.3) 158 (93.5) 156 (94.5)
BMI (kg/m?), mean (SD) 24.47 (5.96) 25.61 (6.97) 24.16 (5.98) 23.90 (6.19) 24.17 (6.56) 24.10 (6.04) 24.64 (6.65)
Disease characteristics
CD duration (years), mean (SD) 9.30 (9.47) | 8.10 (7.99) 12.05 (9.54) | 10.93 (7.99) | 9.30 (8.42) | 10.59 (8.91) 10.34 (8.95)
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Characteristic U-EXCEL U-EXCEED U-ENDURE
UPA 45 mg PBO UPA 45 mg PBO UPA 30 mg UPA 15 mg PBO
(N=350) (N=176) (N=324) (N=171) (N=168) (N=169) (N=165)
CDAI n=350 n=176 n=322 n=171 n=168 n=168 n=164
Mean (SD) 29242 (81.25) | 293.85 (85.38) 306.64 (89.42) | 308.08 (84.27) | 312.13 (75.38) | 300.78 (90.77) | 308.42 (82.29)
Range 62.0-543.8 89.5-530.0 102.0-627.0 112.0-545.0 153.8-543.8 102.0-657.0 114.4-509.0
SES-CD, mean (SD) 13.7 (7.29) 13.6 (6.95) 15.2 (7.82) 14.9 (7.75) 15.5 (8.10) 15.8 (7.64) 14.8 (7.71)
CD location per SES-CD, n (%)
lleal only 58 (16.6) 27 (15.3) 48 (14.8) 23 (13.5) 20 (11.9) 22 (13.0) 24 (14.5)
Colonic only 121 (34.6) 57 (32.4) 112 (34.6) 68 (39.8) 70 (41.7) 62 (36.7) 67 (40.6)
lleal-colonic 171 (48.9) 92 (52.3) 164 (50.6) 80 (46.8) 78 (46.4) 85 (50.3) 74 (44.8)
Average daily very soft or liquid SF, n=323 n=171 n=168 n=168 n=165
mean (SD) 5.19(261) 5.09(2.84) 5.73 (3.36) 6.09 (3.34) 5.54 (2.79) 5.38 (3.26) 5.60 (2.80)
: n=323 n=171 n=168 n=168 n=165
Average daily AP score! 1.89(068) 1.91(069) 1.85 (0.69) 1.80 (0.68) 1.94 (0.60) 1.84 (0.70) 1.95 (0.66)
n=341 n=176 n=319 n=163 n=164 n=164 n=162
hs-CRP (mg/L), mean (SD) 15.97 (2047) | 16.19 (22.08) 20.86 (25.97) | 18.98 (24.02) | 20.63(26.09) | 19.53 (23.01) | 19.25 (24.53)
n=319 n=171 n=298 n=159 n=148 n=151 n=156
FCP (ug/g), mean (SD) 2,170.2 1,792.1 2,184.7 2,663.3 3,200.5 1,866.8
(3.991.7) (2.773.8) 2,286.6 (3,880.36) | (374834) (4.321.0) (5.315.4) (2.655.8)
Draining fistulas, n (%) 17 (4.9) 6 (3.4) 27 (8.4) 16 (9.4) 11 (6.5) 17 (10.1) 8 (4.8)
Non-draining fistulas, n (%) 25 (7.1) 13 (7.4) 31(9.6) 16 (9.4) 8 (4.8) 20 (11.9) 17 (10.3)
Treatment history
Baseline corticosteroid use, n (%) 126 (36.0) 64 (36.4) 108 (33.3) 60 (35.1) 63 (37.5) 63 (37.3) 61 (37.0)
Baseline immunosuppressant use, n (%) 13 (3.7) 3(1.7) 24 (7.4) 13 (7.6) 9(5.4) 5(3.0) 11 (6.7)
Biologic usef/failure status, n (%)
Bio-IR 161 (46.0) 78 (44.3) NA NA 127 (75.6) 124 (73.4) 126 (76.4)
Non-Bio-IR 189 (54.0) 98 (55.7) 41 (24.4) 45 (26.6) 39 (23.6)
Prior exposure to biologic therapy among N=189 N=98 NA NA n=41 n=45 n=39
non-Bio-IR subjects, n (%) 16 (8.5) 9(9.2) 6 (14.6) 5(11.1) 0
Biologics failure history, n (%) n=161 n=78 n=127 n=124 n=126
1% 58 (36.0) 28 (35.9) 126 (38.9) 68 (39.8) 43 (33.9) 52 (41.9) 52 (41.3)
2 52 (32.3) 24 (30.8) 92 (28.4) 55 (32.2) 35 (27.6) 31(25.0) 32 (25.4)
>3 51 (31.7) 26 (33.3) 106 (32.7) 48 (28.1) 49 (38.6) 41 (33.1) 42 (33.3)
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Characteristic U-EXCEL U-EXCEED U-ENDURE
UPA 45 mg PBO UPA 45 mg PBO UPA 30 mg UPA 15 mg PBO
(N=350) (N=176) (N=324) (N=171) (N=168) (N=169) (N=165)
. N . n=161 n=78 n=127 n=124 n=126
Prior TNF-alpha inhibitor failure, n (%) 157 (97.5) 75 (96.2) 308 (95.1) 164 (95.9) 123 (96.9) 117 (94.4) 118 (93.7)
Prior vedolizumab/natalizumab failure, n n=161 n=78 n=127 n=124 n=126
(%) 49 (30.4) 25 (32.1) 99(306) 47(27-3) 43 (33.9) 39 (31.5) 38 (30.2)
Prior ustekinumab failure, n (%) 62 (;SL) 3 3” ( 47; 5 118 (36.4) 57 (33.3) 43 (:1),2.76) 4: (;?1) 42 (;zi)
CD-related medication taken prior to
baseline, (%)
Adalimumab 107 (30.6) 58 (33.0) 216 (66.7) 120 (70.2) 92 (54.5) 72 (42.6) 80 (48.5)
Certolizumab 1(0.3) 3(1.7) 7(2.2) 5(2.9) 1(0.6) 5(3.0) 2(1.2)
Certolizumab pegol 10 (2.9) 5(2.8) 33 (10.2) 16 (9.4) 14 (8.3) 11 (6.5) 14 (8.5)
Infliximab 133 (38.0) 58 (33.0) 225 (69.4) 117 (68.4) 99 (58.9) 99 (58.6) 85 (51.5)
Risankizumab 0 1(0.6) NA NA 4(2.4) 2(1.2) 0
Ustekinumab 72 (20.6) 36 (20.5) 122 (37.7) 58 (33.9) 50 (29.8) 44 (26.0) 50 (30.3)
Vedolizumab 52 (14.9) 26 (14.8) 104 (32.1) 48 (28.1) 45 (26.8) 43 (25.4) 39 (23.6)

Abbreviations: AP, abdominal pain; Bio-IR, biologic inadequate response/intolerance; BMI, body mass index; CD, Crohn’s Disease; CDAI, Crohn’s Disease Activity Index;
CSR, clinical study report; FCP, faecal calprotectin; hs-CRP, high sensitivity C-reactive protein; NA, not applicable; non-Bio-IR, conventional therapy inadequate response or
intolerance; PBO, placebo; SD, standard deviation; SES-CD, Simple Endoscopic Score for Crohn’s Disease; SF, stool frequency; TNF, tumour necrosis factor; UPA,
upadacitinib. Source: U-EXCEL CSR (85); U-EXCEED CSR (86); U-ENDURE CSR (87). T AP score: 0 = no pain; 1 = mild; 2 = moderate; 3 = severe. ¥ U-EXCEED included
patients who had an inadequate response or intolerance to biologic therapy, with the eligibility criteria stating that demonstration of intolerance required no minimum dose or

duration of use. Therefore, a small proportion of the trial population (1 patient in the placebo arm) failed <1 prior biologic.
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B.3.3.5 Expert elicitation/opinion

Expert opinion was gathered through review of this submission document by 3 clinical
and 2 economic experts. The criteria for selecting suitable experts were expertise and
experience of treating CD in the UK (clinicians) and specialised technical expertise in

economic evaluation and health technology assessment (health economic experts).

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

relevant clinical effectiveness evidence

B.3.4.1 Participant flow in the relevant randomised controlled trials

See Appendix D for details of participant flow.

B.3.4.2 Definitions of subject population analysis sets

Definitions of subject population analysis sets for the induction (U-EXCEL and U-
EXCEED) and maintenance (U-ENDURE) studies are presented in Table 9 and Table
11, respectively, and in Appendix D.

Analyses of the co-primary endpoints and secondary endpoints for Part 1 (12-week
induction period) were performed using the ITT1 analysis sets from U-EXCEL and
U-EXCEED. Similarly, analyses of the co-primary and secondary endpoints for Cohort
1 (52-week maintenance period) were performed using the ITT1 analysis set from U-

ENDURE. Subject numbers for each data set are presented in Appendix D.

B.3.4.3 Statistical analysis

A summary of the statistical analysis methods used in U-EXCEL, U-EXCEED, and U-
ENDURE is provided in Table 16.

For all trials, a multiple testing procedure was used to provide strong control of the
type | error rate at alpha = 0.05 (2-sided) across analyses comparing upadacitinib
45 mg (U-EXCEL, U-EXCEED) or upadacitinib 30 mg and 15 mg (U-ENDURE) with
placebo for the co-primary endpoints and ranked secondary endpoints. Specifically,
testing used a sequence of hypothesis testing for the co-primary endpoints followed
by the ranked secondary endpoints (see rankings in Appendix J). If both co-primary

endpoints achieved statistical significance, continued testing followed a pre-specified
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weight of alpha allocation between individual hypotheses, as well as between families
of hypotheses.

In handling missing data for analysis of the co-primary endpoints, the primary
approach was non-responder imputation while incorporating M| to handle missing data
due to COVID-19 (NRI-C). The NRI-C categorised any subjects who did not have an
evaluation during a pre-specified visit window (either due to missing assessment or
early withdrawal from the study) as a non-responder for the visit. The only exception
was that subjects with missing data due to COVID-19 infection or logistical restriction
were handled by MI and the subjects were categorised as responders or non-
responders based on Ml imputed values. In U-EXCEL and U-EXCEED, at/after the
CD-related corticosteroids intercurrent event and on/after the date of initiation of CD-
related confounding medications after premature discontinuation of the study drug,
subjects were considered non-responders. In U-ENDURE, subjects were considered
non-responders at/after the occurrence of the CD-related rescue medications
intercurrent event or on/after the date of initiation of CD-related confounding
medications after premature discontinuation of the study drug. As observed (AO)
analysis was used for some endpoints, including CD-related hospitalisation; in AO
analysis, values were not imputed for missing evaluations and therefore a subject
without an evaluation on a scheduled visit was excluded from the analysis for that visit.

AO included all values collected in the study.
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Table 16: Summary of statistical analysis approach in U-EXCEL, U-EXCEED, and U-ENDURE

U-EXCEL U-EXCEED U-ENDURE
Statistical « Comparison between treatment groups for the co- | e Comparison between treatment groups for | ® Comparison between treatment groups for the
analysis primary efficacy endpoints was performed using the co-primary efficacy endpoints was co-primary efficacy endpoints was performed
the CMH test and stratified by baseline performed using the CMH test and using .the CMH test and_ stratified by prior
corticosteroid use (yes or no), endoscopic disease stratified by baseline corticosteroid use induction study population: (1) U-EXCEL non-
severity (SES-CD <15 or 215) and number of prior (yes or no), endoscopic disease severity bio-IR, (2) U-EXCEL bio-IR or U-EXCEED Part
biologics with IR or intolerance (0, 1, or >1) (SES-CD <15 or 215) and number of prior 1/Part 3, or (3) U-EXCEED Part 2; PRO clinical
biologics used (>1 or <1) remission (yes or no); and endoscopic response
status (yes or no) at:
o Week 12 or 24 of U-EXCEL or U-EXCEED, or
o Week 24 for subjects who received blinded
induction treatment with UPA 45 mg QD for 12
weeks during the extended induction period of
U-EXCEED (Cohort 1 of Part 3) or U-EXCEL
(Cohort 1 of Part 2)
Co-primary efficacy endpoints were tested at a two-sided significance level of 0.05 and a CMH-based two-sided 95% CI for the difference between
treatment groups was calculated
¢ Continuous secondary efficacy variables with repeated measurements were analysed using a MMRM model
e Continuous secondary efficacy variables which were collected at only one post-baseline visit (such as SES-CD) were analysed using an ANCOVA model
e Categorical secondary efficacy variables were analysed using the CMH test controlling for stratification variables
Sample size, | , Assumptions used for sample size calculations were based on 16-week clinical and endoscopic * The sample size for Cohort 1 was based on the
power data from the Phase 2 CELEST study (M13-740) of UPA expected proportion of subjects who achieve
calculation clinical remission at Week 52 and the expected
proportion of subjects who achieve endoscopic
response at Week 52
¢ Assumptions used for sample size calculations
were based on 52-week clinical and endoscopic
data from the Phase 2 CELEST study (M13-740)
of UPA and available published data on other
investigational JAK inhibitors
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U-EXCEL

U-EXCEED

U-ENDURE

e For EU/EMA regulatory purposes: assuming a
PRO clinical remission rate of 15% in the PBO
group and 33% in the UPA group at Week 12, a
total sample size of 501 subjects randomised in a
2:1 ratio (334 in the UPA group and 167 in the
PBO group) was deemed adequate to detect 218%
treatment difference in clinical remission rates at
Week 12 using Fisher’s exact test with 295%
power at a 0.05 two-sided significance level

e For US/FDA regulatory purposes: assuming a
CDAI clinical remission rate of 15% in the PBO
group and 33% in the UPA group at Week 12, a
total sample size of 501 subjects randomised in a
2:1 ratio (334 subjects in the UPA group and 167 in
the PBO group) was deemed adequate to detect
>18% treatment difference in clinical remission
rates at Week 12 using Fisher’s exact test with
295% power at a 0.05 two-sided significance level

For both EU/US purposes: assuming an
endoscopic response rate of 11.5% in the PBO
group and 28.5% in the UPA group at Week 12,
the sample sizes presented above were deemed
adequate to detect 217% treatment difference in
endoscopic response rates at Week 12 using
Fisher’s exact test with 295% power at a 0.05 two-
sided significance level

e For EU/EMA regulatory purposes:
assuming a rate of 12% for PRO clinical
remission in the PBO group and 29% in
the UPA group at Week 12, a total sample
size of 495 subjects randomised in a 2:1
ratio (330 subjects in the UPA group and
165 in the PBO group) was deemed
adequate to detect 217% treatment
difference in clinical remission rates at
Week 12 using Fisher’s exact test with
295% power at a 0.05 two-sided
significance level

e For US/FDA regulatory purposes:
assuming a rate of 20% for CDAI clinical
remission in the PBO group and 40% in
the UPA group at Week 12, a sample size
of 495 subjects was deemed adequate to
detect 220% treatment difference in clinical
remission rates at Week 12 using Fisher’s
exact test with 295% power at a 0.05 two-
sided significance level

e For both EU/US purposes: assuming an
endoscopic response rate of 10% in the
PBO group and 25% in the UPA group at
Week 12, the sample size presented
above was deemed adequate to detect
215% treatment difference in endoscopic
response rates at Week 12 using Fisher’s
exact test with 295% power at a 0.05 two-
sided significance level

e For EU/EMA regulatory purposes: assuming a
Week 52 PRO clinical remission rate of 42% for
one of the UPA dose groups and 17% for the
PBO group, a total sample size of 501 subjects
randomised in a 1:1:1 ratio (167 subjects each in
UPA 30 mg QD, UPA 15 mg QD, and PBO
groups) will have approximately 99% power to
detect 225% treatment difference in clinical
remission rates at Week 52 between the
treatment groups and PBO using Fisher's exact
test at a 0.025 two-sided significance level

e For US/FDA regulatory purposes: assuming a
Week 52 CDAI clinical remission rate of 50% for
one of the UPA dose groups and 22% for the
PBO group, a sample size of 501 subjects would
have approximately 99% power to detect 228%
treatment difference in clinical remission rates at
Week 52 between the treatment groups and
PBO using Fisher’s exact test at a 0.025 two-
sided significance level

e Assuming an endoscopic response rate of 35%
for one of the UPA dose groups and 17% for the
PBO group, the sample size presented above
would have approximately 94% power to detect
>28% difference in clinical remission rates at
Week 52 between the treatment groups and
PBO using Fisher’s exact test at a 0.025 two-
sided significance level

Data
management,
subject
withdrawals

The non-responder imputation while incorporating multiple imputation (Ml) to handle missing data due to COVID-19 (NRI-C) was the primary approach for
missing data handling in the analyses of the co-primary efficacy endpoints. The NRI-C categorised any subjects who did not have an evaluation during a
pre-specified visit window (either due to missing assessment or due to early withdrawal from the study) as a non-responder for the visit. The only exception
is that subjects with missing data due to COVID-19 infection or logistical restriction were handled by Ml and the subjects will be characterised as responders

or non-responders based on Ml imputed values
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U-EXCEL U-EXCEED U-ENDURE

e In addition, at and after the CD-related corticosteroids intercurrent event and on/after the date of ¢ In addition, on/after the date of initiation of CD-
initiation of CD-related confounding medications after premature discontinuation of the study drug, related confounding medications after premature
subjects were considered non-responders and were not imputed by MI discontinuation of study drug and the CD-related

rescue medications intercurrent event, subjects
were considered non-responders and were not
imputed by Ml

For binary efficacy endpoints (e.g., hospitalisation), missing data were handled as follows:

o As observed (AO) analysis: AO analysis did not impute values for missing evaluations and therefore a subject without an evaluation on a scheduled visit
was excluded from the AO analysis for that visit. AO included all values collected in the study

Abbreviations: ANCOVA, analysis of covariance; AO, as observed; Bio-IR, biologic inadequate response/intolerance; CD, Crohn’s disease; CDAI, Crohn’s Disease Activity
Index; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; EU, EMA, European Medicines Agency; EU, European Union; FDA, Food and Drug
Administration; MAR, missing at random; MI, multiple imputation; MMRM, mixed-effect model repeat measurement; non-Bio-IR, conventional therapy inadequate
response/intolerance; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing data due to COVID-19; PBO, placebo; PRO, patient-reported
outcome; SES-CD, Simple Endoscopic Score for Crohn’s disease; UPA, upadacitinib; US, United States.
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B.3.5 Critical appraisal of the relevant clinical effectiveness
evidence
A summary of quality assessment results for the upadacitinib trials is provided in Table

17. A complete quality assessment for each trial is provided in Appendix D.

Table 17: Quality assessment results for RCTs

U-EXCEL U-EXCEED U-ENDURE

Randomisation
Was randomisation carried out appropriately? Yes Yes Yes
Baseline comparability

Were the groups similar at the outset of the study in

terms of prognostic factors, for example, severity of Yes Yes Yes
disease?
Blinding
Was the concealment of treatment allocation
Yes Yes Yes
adequate?
Were the care providers, par‘umpant.s and outcome Yes Yes Yes
assessors blind to treatment allocation?
Follow-up
Were there any unexpected imbalances in dropouts No No No
between groups?
Selective Reporting
Is there any evidence to suggest that the authors
No No No
measured more outcomes than they reported?
Analysis
Did the analysis include an intention-to-treat
o . .
analysis? If so, was this appropriate and were Yes Yes Yes

appropriate methods used to account for missing
data?

Abbreviations: RCT, randomised controlled trial.
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B.3.6 Clinical effectiveness results of the relevant studies

Summary

Key results from upadacitinib induction studies (U-EXCEL and U-EXCEED)

¢ In both induction studies, a significantly greater proportion of subjects in the
upadacitinib 45 mg arm achieved the co-primary endpoints of CDAI clinical remission
and endoscopic response at Week 12 compared with the placebo arm

e Greater efficacy with upadacitinib 45 mg compared with placebo was observed as early
as Week 2 for CDAI clinical response and Week 4 for CDAI clinical remission

e Endoscopic remission rates were significantly higher with upadacitinib versus placebo
at Week 12 of U-EXCEL and U-EXCEED

e Subjects treated with upadacitinib 45 mg had significant improvements in HRQoL
(assessed using EQ-5D-5L) at Week 4 and Week 12 compared with placebo

o Clear treatment effects were also observed in the Bio-IR population

Key results from upadacitinib maintenance study (U-ENDURE)

¢ In the overall population of U-ENDURE, a significantly greater proportion of subjects in
the upadacitinib 30 mg and 15 mg groups achieved the co-primary endpoints of CDAI
clinical remission and endoscopic response at Week 52 compared with the placebo
group

o Significantly more patients achieved endoscopic remission at Week 52 with both doses
of upadacitinib versus placebo

¢ Significant improvements in EQ-5D-5L VAS from induction baseline to Week 52 were
observed with both doses of upadacitinib

¢ Upadacitinib was effective in the overall population and in the Bio-IR population

This section presents the results from the pivotal upadacitinib induction (U-EXCEL and
U-EXCEED) and maintenance (U-ENDURE) studies. As described in Section B.3.3.3,
CDAI outcomes are presented across all studies as this endpoint has been used in
previous trials of treatments for CD and therefore facilitates indirect treatment
comparisons (81, 82). PRO outcomes (defined using SF and AP scores) are not used
in the model but are presented in Appendix J for completeness. Upadacitinib met all
co-primary endpoints (CDAI clinical remission or PRO clinical remission in addition to

endoscopic response) across the induction and maintenance studies.
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All study outcome definitions are presented in Section B.3.3.3 and provided in the
footnotes of the results tables. Data are presented for the anticipated licensed doses
of upadacitinib (45 mg for induction therapy and 30 mg or 15 mg for maintenance

therapy).
B.3.6.1 U-EXCEL

B.3.6.1.1 Co-primary efficacy outcome: proportion of subjects with CDAI
clinical remission and endoscopic response at Week 12

In U-EXCEL, the co-primary endpoints of CDAI clinical remission and endoscopic

response were met for upadacitinib 45 mg QD compared with placebo (85).

At Week 12, a significantly greater proportion of subjects in the upadacitinib 45 mg

arm achieved CDAI clinical remission (see definition in Table 14) compared with the

placebo arm () (Toble 18). A clear treatment effect was observed
in the Bio-IR population, with a greater proportion of patients achieving CDAI clinical

remission with upadacitinib than with placebo ([ EGTCcCGGEEEEEE) (720

18).

Table 18: CDAI clinical remission at Week 12 (NRI-C) — overall and Bio-IR (U-EXCEL
ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment | N n (%) 95% CIt Missing | Diff. Adj. 95% CIS P value
due to diff.
COVID- (%)*
19, n

All subjects

UpA4smg [ | I | N ||

e (| H | | |
B O m W

UPA 45 mg

0 (0w mmm ] = B EEm R

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while incorporating multiple
imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib. Source: U-EXCEL CSR
(85). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response rate is the synthetic result
based on Student’s t-distribution from PROC MIANALYZE procedure if there are missing data due to COVID-19
or is based on the normal approximation to the binomial distribution if there are no missing data due to COVID-
19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on the CMH test adjusting for
stratification factors. $95% ClI for adjusted difference and p-value are calculated according to the CMH test
adjusted for stratification factors. The calculations are based on non-responder imputation incorporating multiple
imputation to handle missing data due to COVID-19 or non-responder imputation only if there are no missing data
due to COVID-19.
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At Week 12, a significantly greater proportion of subjects achieved endoscopic
response (see definition in Table 14) in the upadacitinib 45 mg arm compared with the
placebo arm (G (Table 19). A clear treatment effect was also
observed in the Bio-IR population, with a greater proportion of patients achieving

endoscopic response with upadacitinib than with placebo

() (Table 19).

Table 19: Endoscopic response at Week 12 (NRI-C) — overall and Bio-IR (U-EXCEL
ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj
N n (%) o5% crt | dU€to | pigr | diff. | 95% CIS | P value
COVID- (%)}
19, n
All subjects
upa4smg | Il NN BN @ 1| m = e
PBO H I |
|
upassmg | Il | I | N I 0 mmmE
PBO I BN N |

Abbreviations: Bio-IR, biologic inadequate response/intolerance; Cl, confidence interval; CMH, Cochran-Mantel-
Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NR, not
reported; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing data due to
COVID-19; PBO, placebo; SES-CD, Simple Endoscopic Score — Crohn’s Disease; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: endoscopic response defined as decrease in SES-CD of >50% from baseline
of the induction study or for subjects with an SES-CD of 4 at baseline, 22-point reduction from baseline, as
scored by central reviewer. T95% CI for response rate is the synthetic result based on Student’s t-distribution
from PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based on the normal
approximation to the binomial distribution if there are no missing data due to COVID-19. tRisk difference = (UPA
— PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification factors. $95% ClI
for adjusted difference and p-value are calculated according to the CMH test adjusted for stratification factors.
The calculations are based on non-responder imputation incorporating multiple imputation to handle missing data
due to COVID-19 or non-responder imputation only if there are no missing data due to COVID-19.

B.3.6.1.2 Secondary efficacy outcomes — U-EXCEL

B.3.6.1.2.1 CDAI clinical remission at Week 4

At Week 4 of U-EXCEL, a significantly greater proportion of patients achieved CDAI
clinical remission in the upadacitinib arm compared with the placebo arm

() (72ble 20). A between-treatment difference of | was

observed in the Bio-IR population for upadacitinib versus placebo (Table 20).
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Table 20: CDAI clinical remission at Week 4 (NRI-C) — overall and Bio-IR (U-EXCEL

ITT1 population)

Populat Responder (NRI-C) Response rate difference vs PBO
fon Missing .
Treat due to Adj.
ment N n (%) 95% CIt Diff. diff. 95% CIS | P value
COVID-19, (%)
n 0
All subjects
UPA
omg | W HEE EEE | |y | m
reo | H | N N |
I
UPA
omg | W N EEE | ] |y | w
reo | 1 | I R |

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while incorporating multiple
imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: CDAI clinical remission defined as CDAI score <150. 195% Cl for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. tRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

B.3.6.1.2.2 CDAI clinical response (CR-100) at Week 2 and Week 12
At Week 2, a significantly greater proportion of patients achieved CDAI clinical

response (see definition in Table 14) with upadacitinib compared with placebo

() (2ble 21). A between-treatment difference of | was

observed in the Bio-IR population (Table 21).
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Table 21: CDAI clinical response (CR-100) at Week 2 (NRI C) — overall and Bio-IR (U-
EXCEL ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment =
Mess || aa :
N n (%) 95% CIt Diff. | diff. 95% CIS
COVID- PAY: value
19, n (%)
All subjects
upa4smg |l | I | | m = |
PBO H B |
Prior biologic failure status
I
wpa4smg |1l | I | | = 5 = 5
PBO I B |

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while incorporating multiple
imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: CR-100 defined as decrease of 2100 points in CDAI from baseline. 195% Cl
for response rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if
there are missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if
there are no missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is
calculated based on the CMH test adjusting for stratification factors. $95% Cl for adjusted difference and p-value
are calculated according to the CMH test adjusted for stratification factors. The calculations are based on non-
responder imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-
responder imputation only if there are no missing data due to COVID-19.

At Week 12, a significantly greater proportion of patients achieved CDAI clinical

response (CR-100) with upadacitinib compared with placebo (| GGG
(Table 22). A between-treatment difference of ] for upadacitinib versus placebo
was observed in the Bio-IR (Table 22).
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Table 22: CDAI clinical response (CR-100) at Week 12 (NRI-C) — overall and Bio-IR (U-
EXCEL ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj
N n (%) o5%crt | dU€to | pigr | giff. | 95% CIS | P value
COVID- (%)
19, n °
All subjects
uPA45mg | IR |
lH B I N
PBO ] i
I
uPA45mg | IR |
lH 1 |
PBO | |

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while incorporating multiple
imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: CR-100 is defined as decrease of 2100 points in CDAI from baseline. 195%
Cl for response rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if
there are missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if
there are no missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is
calculated based on the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value
are calculated according to the CMH test adjusted for stratification factors. The calculations are based on non-
responder imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-
responder imputation only if there are no missing data due to COVID-19.

B.3.6.1.2.3 Endoscopic remission at Week 12
At Week 12, a significantly greater proportion of patients achieved endoscopic

remission (see definition in Table 14) in the upadacitinib arm compared with the

placebo arm (G (Table 23). A between-treatment difference of [}

was observed for upadacitinib versus placebo in the Bio-IR population (Table 23).
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Table 23: Summary of achievement of endoscopic remission at Week 12 (NRI-C) -
overall and Bio-IR (U-EXCEL ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj
N n (%) o5%clt | dUeto Ipigr | gift. | 95%CIS | Pvalue
COVID- (%)}
19, n °
All subjects
UPA 45 mg I |
lH B I
PBO I I
I
UPA 45 mg — | 'm0 |
PBO [ I

Abbreviations: Bio-IR, biologic inadequate response/intolerance; Cl, confidence interval; CMH, Cochran-Mantel-
Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NR, not
reported; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing data due to
COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: endoscopic remission defined as SES-CD <4 and =2-point reduction from
baseline and no subscore >1 in any individual variable, as scored by central reviewer. 195% CI for response rate
is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are missing
data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no missing
data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on the CMH
test adjusting for stratification factors. $95% CI for adjusted difference and p-value are calculated according to the
CMH test adjusted for stratification factors. The calculations are based on non-responder imputation
incorporating multiple imputation to handle missing data due to COVID-19 or non-responder imputation only if
there are no missing data due to COVID-19.

B.3.6.1.2.4 Discontinuation of corticosteroid use and CDAI clinical remission
at Week 12

Among subjects who were taking corticosteroids for CD at baseline, a significantly
greater proportion discontinued corticosteroid use and achieved CDAI clinical
remission at Week 12 with upadacitinib compared with placebo ([ Gz TN
(Table 24). A clear treatment effect was also observed in the Bio-IR population, with a

between-treatment difference for upadacitinib versus placebo of [JJli] (Table 24).
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Table 24: Discontinuation of corticosteroid use for CD and achievement of CDAI
clinical remission at Week 12 in subjects taking corticosteroids for CD at baseline
(NRI-C) — overall and Bio-IR (U-EXCEL ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj.
N n (%) 95% CIt ggsltg_ Diff. c‘ljiffi 95% CI¥ | P value
19, n ()
All subjects
vpa4smg | [ | 1 | TN I = = e
PBO I B B |
Bio-IR
vpa4smg | I | I N I = mmm w
PBO I BN I

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while incorporating multiple

imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-EXCEL CSR (85). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $85% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

B.3.6.1.2.5 CD-related hospitalisation

Table 25 shows the occurrence of CD-related hospitalisations during the 12-week

induction period of U-EXCEL. No significant difference was observed between the
upadacitinib and placebo arms (| | | ). A between-treatment difference
of | in favour of upadacitinib was observed in the Bio-IR population (Table 25).
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Table 25: CD-related hospitalisations during the 12-week induction period (AO) —
overall and Bio-IR (U EXCEL ITT1 population)

Population Responder Response rate difference vs PBO
Treatment A
end | | aa
N n (%) 95% CIt coviD Diff.¥ diff. 95% CIS | P value
- o,
19, n )
All subjects
uPA45mg | IR [ |
S50 = 5 H | B
|
uPA45mg | IR [ |
S50 = 5 H | |

Abbreviations: AO, as observed; Bio-IR, biologic inadequate response/intolerance; Cl, confidence interval; CMH,
Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to
treat; non-Bio-IR, conventional therapy inadequate response/intolerance; NR, not reported; PBO, placebo; UPA,
upadacitinib. Source: U-EXCEL CSR (85). Note: For all subjects in the ITT1 population, occurrence of
hospitalisation due to CD was a binary variable. The value was ‘yes’ for subjects who had at least one
hospitalisation due to CD during the 12-week induction period and ‘no’ for subjects who did not have any
hospitalisation during the 12-week induction period. 195% CI for response rate is based on the normal
approximation to the binomial distribution. $Risk difference = UPA — PBO. §95% CI for treatment difference was
based on normal approximation of the binomial proportions. P-value was calculated according to the Chi-squared
test or Fisher's exact test if more than 20% of the cells have expected counts of less than 5.

B.3.6.1.2.6 EQ-5D-5L at Week 4 and Week 12
Statistically significant improvements in the EQ-5D-5L index value and EQ-5D VAS

were observed with upadacitinib compared with placebo. At Week 4, the improvement
from baseline (LS mean) was [l in the upadacitinib arm and i} in the placebo arm
with a statistically significant between-treatment difference of || |} ]l (Table
26). At Week 12, the improvement from baseline was [l and i} in the upadacitinib

and placebo arms, respectively, resulting in a significant between-treatment difference

of I (Table 26).

Similar results were observed for the EQ-5D VAS score; at Week 4, subjects in the
upadacitinib arm had a greater improvement from baseline compared with the placebo
arm (LS mean [ ); a between-treatment difference of || (Table 26).
At Week 12, the improvement from baseline was [} and | with upadacitinib and

placebo, respectively, resulting in a significant between-treatment difference of

I (Table 26).
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Table 26: Change from baseline in EQ-5D-5L index value and EQ-5D VAS at Weeks 4
and 12 (MMRM) (U-EXCEL ITT1 population)

Outcome Within group change from baseline Between group difference vs

Timepoint PBO
Treatment N Baseline | Visit LS 95% CI LS mean 95% CI P value

mean mean | mean

EQ-5D-5L index value

Week 4
upA4smg [ | HH | IH  H B O -
PBO H B B B

Week 12
upA4smg [ | HH | IH  H B R -
PBO H B B B

EQ-5D VAS

Week 4
upA4smg | | W H B - — -
PBO H N H BEH B

Week 12
upA4smg | | W H B - T
PBO H B H B =N

Abbreviations: Cl, confidence interval; CSR, clinical study report; EQ-5D-5L, EuroQol-5 Dimensions 5-level; LS,
least squares; MMRM, mixed effect model repeat measurement; PBO, placebo, SES-CD, Simple Endoscopic
Score for Crohn’s Disease; UPA, upadacitinib; VAS, visual analogue scale.

Source: U-EXCEL CSR (85). MMRM was the mixed effect model repeat measurement with baseline value,
stratification factors (baseline corticosteroid use [yes or no], endoscopic disease severity [SES-CD <15 or 215],
and number of prior biologics failed [0, 1, or >1]), treatment visit, treatment-by-visit interaction included in the
model. An unstructured covariance matrix was used.

B.3.6.2 U-EXCEED

B.3.6.2.1 Co-primary efficacy outcome: proportion of subjects with CDAI

clinical remission and endoscopic response at Week 12

In U-EXCEED, the co-primary endpoint of CDAI clinical remission and endoscopic
response at Week 12 was met. At Week 12, a significantly greater proportion of
subjects achieved CDAI clinical remission in the upadacitinib arm compared with the
placebo arm (Jll vs ) (Table 27). A clear treatment effect with upadacitinib
versus placebo was also observed in the <1 biologic failure and >1 biologic failure
populations, with between-treatment differences of || | | | JJEEE respectively (Table
27).
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Table 27: CDAI clinical remission at Week 12 (NRI-C) — overall and by prior biologic
failure status (U-EXCEED ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj.
N n (%) 95% CIt c"'gfntl‘)’_ Diff. | diff. | 95% CIs | Pvalue
19, n (%)*
All subjects
vpa4smg | [ | I TN I = = e
PBO H |
Prior biologic failure status
I
vpa4smg | [ | I TN I = == 5
PBO 1 I I
I
vpa4smg | [ | 1 | T I = == 5
PBO H I I

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NR, not reported; NRI-C,
non-responder imputation while incorporating multiple imputation to handle missing data due to COVID-19; PBO,
placebo; UPA, upadacitinib.

Source: U-EXCEED CSR (86). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. tRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

At Week 12, a significantly greater proportion of subjects achieved endoscopic
response in the wupadacitinib arm compared with the placebo arm
() (7able 28). A clear treatment effect with upadacitinib versus
placebo was also observed in the <1 biologic failure and >1 biologic failure
populations, with between-treatment differences of || |} BBl respectively (Table
28).
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Table 28: Endoscopic response at Week 12 (NRI-C) — overall and by prior biologic
failure status (U-EXCEED ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment Missing Adj
N n%) | 95%crt | Ut | pie | gigr. | 95%cIs | Pvalue
COVID- (%)
19, n =
All subjects
wrassmg | 1 | N | T | e P —
PBO H | B |
Prior biologic failure status
I
wrassmg | 1 | TN | TN | T —
PBO T B |
I
wrassmg | 1 | N | TN | —_ = -
PBO H | I |

Abbreviations: Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019;
CSR, clinical study report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while
incorporating multiple imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.
Source: U-EXCEED CSR (86). Note: endoscopic response defined as decrease in SES-CD of >50% from
baseline of the induction study or for subjects with an SES-CD of 4 at baseline, 22-point reduction from baseline,
as scored by central reviewer. 195% CI for response rate is the synthetic result based on Student’s t-distribution
from PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based on the normal
approximation to the binomial distribution if there are no missing data due to COVID-19. fRisk difference = (UPA
— PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification factors. $95% ClI
for adjusted difference and p-value are calculated according to the CMH test adjusted for stratification factors.
The calculations are based on non-responder imputation incorporating multiple imputation to handle missing data
due to COVID-19 or non-responder imputation only if there are no missing data due to COVID-19.

B.3.6.2.2 Secondary efficacy outcomes — U-EXCEED

B.3.6.2.2.1 CDAI clinical remission at Week 4

At Week 4, approximately ] of subjects in the upadacitinib arm achieved CDAI clinical
remission. A significantly greater proportion of subjects achieved CDAI clinical
remission with upadacitinib compared with placebo at this timepoint

() (T:=ble 29). A significant difference in favour of upadacitinib
was also observed at Week 2 (see Appendix J).
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Table 29: CDAI clinical remission at Week 4 (NRI-C; U-EXCEED ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
e
N n (%) 95% CIt Diff. diff. | 95% CIS | P value
COVID- (%)
19, n .
vpa4smg | [ | 1 | I = e ==
PBO H  H |

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NR, not reported; NRI-C,
non-responder imputation while incorporating multiple imputation to handle missing data due to COVID-19; PBO,
placebo; UPA, upadacitinib.

Source: U-EXCEED CSR (86). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

B.3.6.2.2.2 CDAI clinical response (CR-100) at Week 2 and Week 12
Significantly greater proportions of patients achieved CDAI clinical response with

upadacitinib compared with placebo at Week 2 and Week 12

(. <spcctively: both [II) (Table 30).

Table 30: CDAI clinical response (CR-100) at Week 2 and Week 12 (NRI-C; U-EXCEED
ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
eere | | aa
N n (%) 95% CIt COVID Diff. diff. 95% CIS | P value
- %)
19, n (
Week 2
vpa4smg | I | I | N | = e s
PBO H B BN |
Week 12
vpa4smg | I | I | N | = e s
PBO H B |

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
CR-100, clinical response 100; COVID-19, Coronavirus Disease 2019; CR-100, clinical response 100; CSR,
clinical study report; ITT, intention to treat; NR, not reported; NRI-C, non-responder imputation while
incorporating multiple imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.
Source: U-EXCEED CSR (86). Note: CR-100 defined as decrease of 2100 points in CDAI from baseline. 195% Cl
for response rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if
there are missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if
there are no missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is
calculated based on the CMH test adjusting for stratification factors. $95% CI for adjusted difference and p-value
are calculated according to the CMH test adjusted for stratification factors. The calculations are based on non-
responder imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-
responder imputation only if there are no missing data due to COVID-19.
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B.3.6.2.2.3 Endoscopic remission at Week 12
At Week 12, a significantly greater proportion of patients achieved endoscopic

remission in the wupadacitinib arm compared with the placebo arm
() (=ble 31).

Table 31: Endoscopic remission at Week 12 (NRI-C; U-EXCEED ITT1 population)

Responder (NRI-C) Response rate difference vs PBO

Missing Adj

Treatment '

reatment I N n (%) 95% Cl dueto | piee | Gigf. | 95% Cl P value

COVID- (%)
19, n °

UPA 45 mg H B B 1

PEO H B mm | N E EHEm =

Abbreviations: Cl, confidence interval; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT,
intention to treat; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing data
due to COVID-19; PBO, placebo; UPA, upadacitinib. Source: U-EXCEED CSR (86). Note: endoscopic remission
defined as SES-CD =4 and 22-point reduction from baseline and no subscore >1 in any individual variable, as
scored by central reviewer. 195% CI for response rate is the synthetic result based on Student’s t-distribution from
PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based on the normal
approximation to the binomial distribution if there are no missing data due to COVID-19. fRisk difference = (UPA
— PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification factors. $95% ClI
for adjusted difference and p-value are calculated according to the CMH test adjusted for stratification factors.
The calculations are based on non-responder imputation incorporating multiple imputation to handle missing data
due to COVID-19 or non-responder imputation only if there are no missing data due to COVID-19.

B.3.6.2.2.4 Discontinuation of corticosteroid use and CDAI clinical remission
at Week 12

Among subjects taking corticosteroids for CD at baseline, a significantly greater

proportion discontinued corticosteroids and achieved CDAI clinical remission with
upadacitinib compared with placebo at Week 12 ([ I B (Table 32).

Table 32: Discontinuation of corticosteroid use and achievement of CDAI clinical
remission at Week 12 in subjects taking corticosteroids for CD at baseline (NRI-C;
U-EXCEED ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
Missing due
N n (%) 95% CIt | to COVID-19, | Diff.
n
vpadomg | M| NN EEER| | gy gy |
PBO 1 B |

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NR, not reported; NRI-C,
non-responder imputation while incorporating multiple imputation to handle missing data due to COVID-19; PBO,
placebo; UPA, upadacitinib. Source: U-EXCEED CSR (86). Note: CDAI clinical remission defined as CDAI score
<150. 195% ClI for response rate is the synthetic result based on Student's t-distribution from PROC MIANALYZE
procedure if there are missing data due to COVID-19 or is based on the normal approximation to the binomial
distribution if there are no missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk
difference is calculated based on the CMH test adjusting for stratification factors. $95% ClI for adjusted difference
and p-value are calculated according to the CMH test adjusted for stratification factors. The calculations are

based on non-responder imputation incorporating multiple imputation to handle missing data due to COVID-19 or
non-responder imputation only if there are no missing data due to COVID-19.

Adj. diff. | or0 s | P
(%)} 95%CE | Jalue
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B.3.6.2.2.5 CD-related hospitalisation
Table 33 shows CD-related hospitalisations occurring during the 12-week induction

period of U-EXCEED. No significant differences were observed between the treatment

groups (Table 33).

Table 33: CD-related hospitalisation during the 12-week induction period (AO; U-
EXCEED ITT1 population)

Responder Response rate difference vs PBO
Missin .
Treatment due tog Adj.
N n (%) 95% ClI Diff. diff. 95% ClI P value
COVID- (%)
19, n ¢
padsmg | B | NI | B | R |y g
PBO H BN |

Abbreviations: AO, as observed; Cl, confidence interval; COVID-19, coronavirus disease 2019; CSR, clinical
study report; ITT, intention to treat; NR, not reported; PBO, placebo; UPA, upadacitinib. Source: U-EXCEED CSR
(86). Note: For all subjects in the ITT1 population, occurrence of hospitalisation due to CD was a binary variable.
The value was ‘yes’ for subjects who had at least one hospitalisation due to CD during the 12-week induction
period and ‘no’ for subjects who did not have any hospitalisation during the 12-week induction period. 195% CI
for response rate is based on the normal approximation to the binomial distribution. fRisk difference = UPA —
PBO.895% ClI for treatment difference was based on normal approximation of the binomial proportions. P-value
was calculated according to the Chi-squared test or Fisher’s exact test if more than 20% of the cells have
expected counts of less than 5.

B.3.6.2.2.6 EQ-5D-5L at Week 4 and Week 12

Significant improvements in the EQ-5D-5L index value and EQ-5D VAS score were
observed with upadacitinib compared with placebo at both Week 4 and Week 12. At
Week 4, the improvement from baseline (LS mean) was [} in the upadacitinib arm
and ] in the placebo arm; a significant between-treatment difference of
B (T:-ble 34). At Week 12, the improvement from baseline was ] and

Il with upadacitinib and placebo, respectively; a between-treatment difference

I (7able 34).

Similar results were observed for the EQ-5D VAS score. At Week 4, subjects in the
upadacitinib arm had a greater improvement from baseline compared with the placebo
arm (LS mean [); a between-treatment difference of || (Table 34).
At Week 12, the improvement from baseline was ] and | with upadacitinib and
placebo, respectively; a between-treatment difference of || |} ]l (Table 34).
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Table 34: Change from baseline in EQ-5D-5L index value and EQ-5D VAS at Weeks 4
and 12 (MMRM; U-EXCEED ITT1 population)

Score Within group change from baseline Between group difference vs
Timepoint PBO
Treatment N Baseline | Visit LS 95% ClI LS mean 95% ClI P value
mean | mean | mean

EQ-5D-5L index value
Week 4
UPA 45 mg
PBO
Week 12
UPA 45 mg
PBO
EQ-5D VAS
Week 4
UPA 45 mg
PBO
Week 12
UPA 45 mg

50 L HE

Abbreviations: Cl, confidence interval; CSR< clinical study report; EQ-5D-5L, EuroQol-5 Dimensions 5-Levels;
LS, least squares; MMRM, mixed effect model repeat measurement; PBO, placebo; SES-CD, Simple Endoscopic
Score for Crohn’s disease; UPA, upadacitinib; VAS, visual analogue scale.

Source: U-EXCEED CSR (86). MMRM was the mixed effect model repeat measurement with baseline value,
stratification factors (baseline corticosteroid use [yes or no], endoscopic disease severity [SES-CD <15 or 215],
and number of prior biologics failed [>1 or <1]), treatment visit, treatment-by-visit interaction included in the
model. An unstructured covariance matrix was used.

B.3.6.3 U-ENDURE

B.3.6.3.1 Co-primary efficacy outcome: proportion of subjects with CDAI

clinical remission and endoscopic response at Week 52

In U-ENDURE, the co-primary endpoints of CDAI clinical remission and endoscopic
response at Week 52 were met. A significantly greater proportion of subjects achieved
CDAI clinical remission with upadacitinib 30 mg and upadacitinib 15 mg compared
with placebo () (7:b'c 35). In the Bio-IR population, the
between-treatment difference with upadacitinib 30 mg and upadacitinib 15 mg versus
placebo was [} and ] respectively (Table 35).

Company evidence submission template for upadacitinib for previously treated moderately to
severely active Crohn’s disease [ID4027]

© AbbVie (2022). All rights reserved Page 69 of 125



Table 35: CDAI clinical remission at Week 52 (NRI-C) — overall and Bio-IR (U-ENDURE
ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment N(;i:esitnog | A_dj.
N n (%) 95% CIt COVID- Diff. diff. 95% CIS | P value
19, n f2r
All subjects
upaszomg | [ | N N I Il B I
vpatsmg | [l | 1 N I Il B I
PBO H I | B B B B
]
vpaszomg | [ | I N I Il 1 e 1
vpatsmg | [ | 1 N I Il 1 e 1
PBO H I | B B B B

Abbreviations: Bio-IR, biologic inadequate response/intolerance; CDAI, Crohn’s Disease Activity Index; Cl,
confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study
report; ITT, intention to treat; NA, not applicable; NR, not reported; NRI-C, non-responder imputation while
incorporating multiple imputation to handle missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.
Source: U-ENDURE CSR (87). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. tRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

At Week 52, a significantly greater proportion of patients achieved endoscopic
response with upadacitinib 30 mg and 15 mg compared with placebo
() (:-bie 36). In the Bio-IR population, the between-
treatment difference with upadacitinib 30 mg and upadacitinib 15 mg versus placebo
was [} and . respectively (Table 36).
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Table 36: Endoscopic response at Week 52 (NRI-C) — overall and Bio-IR (U-ENDURE
ITT1 population)

Population Responder (NRI-C) Response rate difference vs PBO
Treatment N(;i:esitnog | A_dj.
N n (%) 95% CIf COVID- Diff. g}f)fi 95% CIS | P value
19, n :
All subjects
upaszomg | [ | N N I Il B I
vpatsmg | [l | 1 N I Il B I
PBO H B | B B B B
]
vpaszomg | [ | I N I Il 1 e 1
vpatsmg | [ | 1 N I Il 1 e 1
PBO H BN Bl | B B B B

Abbreviations: Bio-IR, biologic inadequate response/intolerance; Cl, confidence interval; CMH, Cochran-Mantel-
Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to treat; NA, not
applicable; NR, not reported; NRI-C, non-responder imputation while incorporating multiple imputation to handle
missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-ENDURE CSR (87). Note: endoscopic response defined as decrease in SES-CD of >50% from
baseline of the induction study or for subjects with an SES-CD of 4 at baseline, 22-point reduction from baseline,
as scored by central reviewer. T95% ClI for response rate is the synthetic result based on Student's t-distribution
from PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based on the normal
approximation to the binomial distribution if there are no missing data due to COVID-19. fRisk difference = (UPA
— PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification factors. $95% ClI
for adjusted difference and p-value are calculated according to the CMH test adjusted for stratification factors.
The calculations are based on non-responder imputation incorporating multiple imputation to handle missing data
due to COVID-19 or non-responder imputation only if there are no missing data due to COVID-19.

B.3.6.3.2 Secondary efficacy outcomes — U-ENDURE

B.3.6.3.2.1 CDAI clinical response (CR-100) at Week 52

At Week 52, |GGG r<cciving upadacitinib 30 mg achieved CDAI
clinical response (CR-100); a significantly greater proportion than those receiving

placebo (GG (Table 37). In the upadacitinib 15 mg arm, i} of

patients achieved CDAI clinical response, which was also significantly greater than the
placebo arm () (Table 37).
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Table 37: CDAI clinical response (CR-100) at Week 52 (NRI-C; U-ENDURE ITT1
population)

Treatment Responder (NRI-C) Response rate difference vs PBO
N(;|55|ng Adi.
ue to . .
N n (%) 95% CIt Diff. diff. 95% CI8 | P value
COVID- s
19, n )
vpaszomg | [ | I | I | H B B
vpatsmg | [l | [ | | H B B N
PBO H B | | | || ||

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
COVID-19, Coronavirus Disease 2019; CR, clinical response; CSR, clinical study report; ITT, intention to treat;
NA, not applicable; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing
data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-ENDURE CSR (87). Note: CR-100 defined as decrease of 2100 points in CDAI from baseline. 195%
Cl for response rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if
there are missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if
there are no missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is
calculated based on the CMH test adjusting for stratification factors. $95% CI for adjusted difference and p-value
are calculated according to the CMH test adjusted for stratification factors. The calculations are based on non-
responder imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-
responder imputation only if there are no missing data due to COVID-19.

B.3.6.3.2.2 Endoscopic remission at Week 52
Statistically significantly more patients achieved endoscopic remission at Week 52

with  upadacitinb 30 mg or 15 mg compared with placebo
(N ) (T2ble 38).

Table 38: Endoscopic remission at Week 52 (NRI-C; U-ENDURE ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
eew | | Aa
N n (%) 95% CIt Diff. diff. 95% CIS | P value
COVID-
19, n (%)*

upAsomg | [l | NN B | H B I
upAt5mg | Il | N B | | Il B B
PBO H BHE N | i i i |

Abbreviations: Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019;
CR, clinical response; CSR, clinical study report; ITT, intention to treat; NA, not applicable; NRI-C, non-responder
imputation while incorporating multiple imputation to handle missing data due to COVID-19; PBO, placebo; SES-
CD, Simple Endoscopic Score for Crohn’s Disease; UPA, upadacitinib. Source: U-ENDURE CSR (87). Note:
endoscopic remission defined as SES-CD <4 and =2-point reduction from baseline and no subscore >1 in any
individual variable, as scored by central reviewer. 795% CI for response rate is the synthetic result based on
Student’s t-distribution from PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based
on the normal approximation to the binomial distribution if there are no missing data due to COVID-19. fRisk
difference = (UPA — PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification
factors. 895% Cl for adjusted difference and p-value are calculated according to the CMH test adjusted for
stratification factors. The calculations are based on non-responder imputation incorporating multiple imputation to
handle missing data due to COVID-19 or non-responder imputation only if there are no missing data due to
COVID-19.
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B.3.6.3.2.3 CDAI clinical remission and endoscopic remission at Week 52

At Week 52, almost [ <cciving upadacitinib 30 mg
achieved both CDAI clinical remission and endoscopic remission; a significantly
greater proportion than in the placebo arm || (Table 39). In the
upadacitinib 15 mg arm, - of subjects achieved this outcome, which was also
significantly greater than the placebo arm () (Table 39).

Table 39: CDAI clinical remission and endoscopic remission at Week 52 (NRI-C; U-
ENDURE ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
mesns || aa
N n (%) 95% CIt Diff. diff. 95% CIS | P value
COVID- e
19, n it

upasomg | Il I HENE | | Il B B N
upatsmg | Il | [ | N I Il EH BN =
PBO H BN N I L L L L

Abbreviations: CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel;
COVID-19, Coronavirus Disease 2019; CR, clinical response; CSR, clinical study report; ITT, intention to treat;
NA, not applicable; NRI-C, non-responder imputation while incorporating multiple imputation to handle missing
data due to COVID-19; PBO, placebo; SES-CD, Simple Endoscopic Score for Crohn’s Disease; UPA,
upadacitinib. Source: U-ENDURE CSR (87). Note: CDAI clinical remission defined as CDAI score <150.
endoscopic remission defined as SES-CD <4 and =2-point reduction from baseline and no subscore >1 in any
individual variable, as scored by central reviewer. 195% ClI for response rate is the synthetic result based on
Student’s t-distribution from PROC MIANALYZE procedure if there are missing data due to COVID-19 or is based
on the normal approximation to the binomial distribution if there are no missing data due to COVID-19. fRisk
difference = (UPA — PBO). Adjusted risk difference is calculated based on the CMH test adjusting for stratification
factors. $95% ClI for adjusted difference and p-value are calculated according to the CMH test adjusted for
stratification factors. The calculations are based on non-responder imputation incorporating multiple imputation to
handle missing data due to COVID-19 or non-responder imputation only if there are no missing data due to
COVID-19.

B.3.6.3.2.4 Discontinuation of corticosteroid use and CDAI clinical remission
at Week 52

Table 40 shows the proportion of subjects who were steroid-free for at least 90 days
prior to Week 42 and achieved CDAI clinical remission at Week 52. The proportion of
patients achieving this outcome was [} in the upadacitinib 30 mg arm and i} in

the upadacitinib 15 mg arm, which was significantly better than in the placebo arm

(I ) (T=ble 40).

Company evidence submission template for upadacitinib for previously treated moderately to
severely active Crohn’s disease [ID4027]

© AbbVie (2022). All rights reserved Page 73 of 125



Table 40: Without corticosteroid use for CD 290 days prior to Week 52 and
achievement of CDAI clinical remission at Week 52 (NRI-C; U-ENDURE ITT-1
population)

Treatment Responder (NRI-C) Response rate difference vs PBO
ees | [ aa
N n (%) 95% CIt Diff. diff. 95% CIS | P value
COVID- v
19 (%)
, N
uPA30mg | I | H B BN =
upA15mg | Il | H BEH BN N
PBO [ ] | [ | | | i

Abbreviations: CD, Crohn’s Disease; CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH,
Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to
treat; NA, not applicable; NRI-C, non-responder imputation while incorporating multiple imputation to handle
missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-ENDURE CSR (87). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.

Table 41 shows the proportion of subjects who were receiving corticosteroids for CD
and induction baseline and who were steroid-free for 290 days prior to Week 52 and
achieved CDAI clinical remission at Week 52. The proportion of subjects achieving
this outcome was the same with both maintenance doses of upadacitinib (JJilf) and
statistically significantly better than the placebo arm (JJlj both p<0.0001) (Table 41).

Table 41: Discontinuation of corticosteroid use for CD 290 days prior to Week 52 and

achievement of CDAI clinical remission at Week 52 in subjects taking corticosteroids
for CD at induction baseline (NRI-C; U-ENDURE ITT1 population)

Treatment Responder (NRI-C) Response rate difference vs PBO
N(Iilssmg Adi.
ue to . .
N n (%) 95% CIt Diff. diff. 95% CIS | P value
COVID- (%)}
19, n ?
upasomg | B | I | H B B
UPA 15 mg 1 BN | H B N
PBO | [ ] | | | | |

Abbreviations: CD, Crohn’s Disease; CDAI, Crohn’s Disease Activity Index; Cl, confidence interval; CMH,
Cochran-Mantel-Haenszel; COVID-19, Coronavirus Disease 2019; CSR, clinical study report; ITT, intention to
treat; NA, not applicable; NRI-C, non-responder imputation while incorporating multiple imputation to handle
missing data due to COVID-19; PBO, placebo; UPA, upadacitinib.

Source: U-ENDURE CSR (87). Note: CDAI clinical remission defined as CDAI score <150. 195% ClI for response
rate is the synthetic result based on Student’s t-distribution from PROC MIANALYZE procedure if there are
missing data due to COVID-19 or is based on the normal approximation to the binomial distribution if there are no
missing data due to COVID-19. fRisk difference = (UPA — PBO). Adjusted risk difference is calculated based on
the CMH test adjusting for stratification factors. $95% ClI for adjusted difference and p-value are calculated
according to the CMH test adjusted for stratification factors. The calculations are based on non-responder
imputation incorporating multiple imputation to handle missing data due to COVID-19 or non-responder
imputation only if there are no missing data due to COVID-19.
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B.3.6.3.2.5 CD-related hospitalisation during the 52-week maintenance period
Table 42 shows the occurrence of CD-related hospitalisations during the 52-week

maintenance period. No statistically significant differences were observed between the

treatment groups (Table 42).

Table 42: CD-related hospitalisation during the 52-week maintenance period (AO;
U-ENDURE ITT1 population)

Responder Incidence rate diff. vs PBO
Treatment Time at | Incidence p
N n (%) | risk rate 95% CIt | Diff.t 95% CIS value
(PY) (n/100PY)

upasomg [l I | N Il B I N .
upatsmg | [l I | N Il B B = .
PBO HEE Il BN B L _

Abbreviations: AO, as observed; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; COVID-19,
Coronavirus Disease 2019; CR, clinical response; CSR, clinical study report; ITT, intention to treat; NA, not
applicable; NR, not reported; PBO, placebo; PY, patient-years; UPA, upadacitinib.

Source: U-ENDURE CSR (87). 195% ClI for incidence rate is based on the normal approximation to binomial
distribution. fIncidence rate difference = UPA — PBO. §95% CI for incidence rate difference and p value are
based on the normal approximation to Poisson distribution.

B.3.6.3.2.6 EQ-5D-5L at Week 52
Statistically significant improvements in the EQ-5D-5L index value and EQ-5D VAS

were observed with upadacitinib 30 mg compared with placebo at Week 52. The
improvement from baseline (LS mean) was [} in the upadacitinib 30 mg arm and
Il in the placebo arm, with a statistically significant between-treatment difference of
I (T:=ble 43). The improvement from baseline with upadacitinib 15 mg

was ], which was not statistically significantly different from placebo (LS mean

difference | ) (Table 43).

Similar results were observed for the EQ-5D VAS score. Subjects in the upadacitinib
30 mg arm had a significantly greater improvement from baseline compared with the
placebo arm (LS mean |, giving a between-treatment difference of
B (7:ble 43). Similarly, the improvement from baseline with upadacitinib
15 mg was |, which was significantly different from placebo (LS mean difference

) (Table 43).
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Table 43: Change from induction baseline in EQ-5D-5L at Week 52 (MMRM; U-ENDURE
ITT1 population)

Outcome Within group change from baseline Between group difference vs
Treatment PBO
N Baseline | Visit LS 95% CI LS 95% CI P value
mean | mean | mean mean
EQ-5D-5L index value
uPAzomg [T | TN |1 Il I
upAtsmg |l | TN | 1N Il T .
PBO T I I || || ||
EQ-5D VAS
UPA30mg | I [ [ ] [ ]
oPAtsmg | | N | I I
PBO I W || || ||

Abbreviations: Bio-IR, biologic inadequate responsef/intolerance; Cl, confidence interval; CSR, clinical study
report; DB, double-blind; EQ-5D-5IL, EuroQol-5 dimensions-5 Levels; LS, least squares; MMRM, mixed effect
model repeat measurement; non-Bio-IR, conventional therapy inadequate response/intolerance; OL, open-label;
PBO, placebo, PRO, patient-reported outcome; UPA, upadacitinib; VAS, visual analogue scale.

Source: U-ENDURE CSR (87). Note: MMRM is the mixed effect model repeat measurement with induction
baseline value, Week 0 value, stratification factors (prior induction population [non-Bio-IR, DB bio-IR, OL bio-IR),
PRO clinical remission [yes/no], and endoscopic response status [yes/no]), treatment visit, visit, treatment-by-visit
interaction included in the model. Induction baseline was defined as the last non-missing observation prior to the
first dose of study drug in U-EXCEL/U-EXCEED. An unstructured covariance matrix was used.

Additional outcomes beyond those presented in Section B.3.6.3 are presented in

Appendix J and listed below: